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Executive Summary 

The 2020 Annual Report - Surface Water and Groundwater Monitoring presents monthly and quarterly 

monitoring results for water quality and quantity in support of the operation of the Touquoy Gold Mine.  

Atlantic Mining NS Inc. (AMNS) operates the Touquoy Gold Mine (the Mine), located in Mooseland, 

approximately 100 km northeast of Halifax, NS.  The Project includes an open-pit mine and processing 

plant to extract gold on site, a waste rock storage area, and a Tailings Management Facility (TMF).  

Groundwater and surface water data collected in 2016 and 2017 represent baseline conditions, and data 

collected in 2018, 2019 and 2020 represented the conditions during the operational phase of the Project.  

The Project discharges effluent from a polishing pond via a constructed wetland into Scraggy Lake, with 

discharge beginning in July 2018.  This triggered the start of monitoring and reporting required by the 

Metal and Diamond Mining Effluent Regulations.  

Groundwater monitoring wells were monitored for static water levels on a monthly basis to assess effects 

to groundwater quantity. Based on the derived groundwater contour mapping, groundwater flows 

generally from north to south.  As expected, the local cone of depression created from open pit 

dewatering draws seepage toward the open pit which is collected, pumped and treated in the TMF.  A 

declining trend in the water level at OPM-2A/B was observed in 2020 that continues the trend observed 

since 2017, which is attributed to the operation of the open pit.   

Hydrometric monitoring was conducted at three surface water flow stations on Moose River to assess 

effects of operation of the mine.  The 2020 hydrometric monitoring of Moose River at low flows indicates a 

higher discharge downstream (SW-2) of the open pit than upstream (SW-11 plus HM-1) of the open pit as 

expected and both stations have similarly shaped hydrographs.  The natural (pre-Project) variation in low 

flow in Moose River was not measured prior to open pit dewatering.   

The depressed groundwater table at OPM-2A/B first reported in the 2019 Annual Report was observed to 

continue in 2020.  The depressed water table appears to have a minor influence on stream flows in 

Moose River during the low-flow period.  This effect is attributed to the interception of groundwater in the 

open pit that would have otherwise discharged to Moose River. Additional investigations were conducted 

in 2020, including the characterization of fish habitat in Moose River, continued monitoring of stream 

flows, and updating the groundwater flow modelling to quantify the volume of groundwater intercepted 

during mean annual and mean summer conditions.  The reductions in flow rates in Moose River are 

greater than the dewatering rates from the open pit, and therefore cannot be solely attributed to baseflow 

reductions to Moose River associated with the open pit.  Uncertainty in flow measurements at the 

upstream station SW-11 due to aquatic vegetation, and heavy evapotranspiration losses in the summer 

months may account for a portion of the additional flow reductions observed at SW-2.  Project-related 

effects to surface water flows are predicted to be less than 5%, therefore no adverse effects to the 

aquatic environment are identified.  

Water quality monitoring was conducted for sixteen background (i.e., upstream) and downstream surface 

water monitoring locations, and thirty-six groundwater monitoring locations at the Plant Site, Open Pit, 

Waste Rock Storage Area (WRSA), TMF, and overburden stockpile.  Water quality was monitored for 

groundwater wells on a quarterly basis and for surface water on a monthly basis.  Surface water and 
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groundwater results were compared to 2016 baseline conditions, Columns A, B, or C of Table 6 of 

Appendix K in the IA 2012-084244-08, ground water contingency plan action levels (Stantec 2019) and 

surface water and groundwater quality predictions to assess the effects of construction and operation of 

the mine (Stantec 2016), as outlined in the IA.   

At the plant site wells, increasing trends of cobalt were observed at two wells, although they were below 

the Groundwater Contingency Plan (GWCP) Threshold 1 (previously Tier 1) action levels (Stantec 2019).   

Increased surveillance of these wells was triggered; however, additional actions do not appear to be 

warranted at this time because cobalt concentrations remain below the Threshold 1 action levels per the 

GWCP. New increasing trends of copper were identified in three wells with copper concentrations 

exceeding Threshold 1 action levels in one well.  Increased surveillance was be triggered and quarterly 

review of copper concentrations is recommended in 2021.  Previously identified increasing trends of 

chloride (two wells), sodium (two wells) and conductivity (one well) did not persist in 2020. 

At the open pit wells, increasing trends were noted for copper at OPM-1A, OPM-2A/B, OPM-4B, OPM-5A, 

OPM-6A, and OPM-7A, cobalt at OPM-1A and OPM-7A, dissolved sulphate at OPM-1A, OPM-4B, OPM-

6A/B and OPM-7A/B, conductivity at OPM-7A/B, sodium at OPM-7A/B, and chloride at OPM-7A/B.  

Except for copper in OPM-3A reported in Q4 2020, the concentrations remain below the respective action 

levels, and only the increased surveillance action has been triggered at this time.  Copper in OPM-3A did 

exceed the Threshold 2 (previously Tier 2) action levels; however, because this is a single event, 

continued monitoring with increased surveillance has been triggered at this well. 

At the WRSA wells, increasing trends of arsenic were observed at WRW-5A/B, with WRW-5B exceeding 

the GWCP Threshold 2 action level in 2018 and again in 2020, but only exceeding the Threshold 1 action 

level in 2019.  Starting in 2019 and continuing in 2020, increasing cobalt was observed at WRW-2B, but 

below the Threshold 1 action level.  Surface water quality in SW-19 was investigated and not found to be 

adversely affected by this increase.   An increasing trend in copper was identified in WRW-4A in Q4 2020. 

Increasing trends of sodium at WRW-5A, and chloride at WRW-4A and WRW-5A/B were also noted, as 

well as conductivity at WRW-5A/B.  

In the vicinity of the TMF, previously increasing trends of arsenic detected in one well did not persist in 

2020. Increasing trends of copper and sulphate either continued or began in three wells on the east side 

of the TMF. The concentrations are below the Threshold 1 action levels, and increased surveillance 

continues at these locations.  West of the TMF, increasing concentrations of arsenic were detected in 

three wells, cobalt in nine wells, sulphate at five wells, ammonia in three wells and coper in eight wells. All 

were generally below the GWCP Threshold 1 action levels, with the exception of total ammonia at 

TMW-7A and TMW-15A/15B, and sulphate at TMW-11A/B, TMW-10A/B and TMW-12A.  The 

concentrations observed in the wells are not consistent with the water quality in the water stored in the 

TMF. 

The source of the elevated sulphate and metals in the southwest corner of the WRSA and the northwest 

corner of the TMF were investigated in 2020, and appear to be due to seepage or contact water from the 

WRSA.  Although water quality associated with sulphate does not exceed any water quality guidelines, it 

may indicate the potential for other water quality parameters associated with the waste rock runoff or 

seepage to migrate toward Watercourse #4.  The water quality at SW-WRSP1 indicates the potential for 
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elevated nitrate, arsenic, cadmium, iron, and manganese in seepage from the WRSA to Watercourse #4. 

It is recommended that water quality modelling be conducted to evaluate the change in water quality in 

Watercourse #4 that may be associated with continued seepage from the WRSA to Watercourse #4.  It is 

recommended that water quality in wetland monitoring well MW15, located in Wetland 15, also be 

monitored.  This sampling should include the list of parameters from the IA, sampled on a quarterly basis. 

South of the TMF, increasing trends were observed for sulphate at TMW-5A and TMW-13A, arsenic and 

cobalt at two wells at levels below the GWCP action levels.  Increased surveillance activities continue in 

these wells.   

The downstream water quality is evaluated for Moose River at SW-2, Watercourse #4 at SW-3, and 

Scraggy Lake at SW-13.  The final discharge point (FDP) for the mine is at SW-14, and discharges to 

Scraggy Lake via a constructed wetland.  Water quality in Moose River at SW-2 is consistent with the 

background water quality (SW-11 and SW-1).  The water quality in Moose River does not appear to be 

affected by operations at the Site. 

The discharge from the FDP at SW-14 began in July 2018, and consistently discharged at concentrations 

less than the MDMER discharge limits.  Although the water quality at SW-14 exceeded criteria contained 

within Column C, Table 6 in Appendix K of IA 2-12084244-08 for several parameters, it did not exceed 

the MDMER limits, or impair the downstream water quality in Scraggy Lake, as measured at SW-13.  The 

mean concentrations of all tested parameters in 2020 at Scraggy Lake were less than the predicted 

values, with the exception of nitrate.  However, the nitrate concentrations remain below the Column C 

criteria in Scraggy Lake. 

In 2020, the concentrations of calcium, magnesium, nitrate, and sulphate in Watercourse #4 exceeded 

the predicted values, with the maximum values of calcium, magnesium, and sulphate exceeding the 

maximum concentrations observed in 2016.  These concentrations do not exceed the guidelines, 

therefore no additional characterization is required at this time. Surface water quality above predictions 

was also noted in upstream surface water monitoring stations in Watercourse #4 (SW-19, SW-23).  

Surface water quality at SW-23 above these predictions was not attributed to tailings seepage or mine 

site effluent.  The source of the elevated sulphate west of the WRSA and TMF (i.e., Watercourse #4) 

were investigated in 2020 and appear to be due to seepage of contact water from the WRSA, as 

discussed above.  

The 2020 surface water and groundwater monitoring program generally met the requirements of the IA.  

Occasional water quality samples were omitted due to safety or access concerns at the surface water 

stations or wells, or due to frozen conditions.   

The following recommendations are made for 2021: 

 Re-start monitoring and sampling from the domestic 6749_OFFI well in 2021. 

 Postpone abandonment and decommissioning of domestic well 6719-HILC to be completed 

coincident with house demolition. 

 Investigate potential management options for the aquatic vegetation at SW-11 to improve flow 

measurements, in consultation with NSE and Fisheries and Oceans Canada (DFO). 
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 Complete quarterly review of the dissolved copper concentrations at the PLM wells, specifically at 

PLM-1A, PLM-3A and PLM-4A where new increasing trends were identified in 2020.   

 Investigate extent of groundwater effects in southwest corner of TMF (i.e., near TMW-12A/B and 

TMW-15A/B) to understand risks to surface water receptors.  A scope of work will be developed and 

presented to NSE by June 2021. 

 Investigate possible mitigation options to manage water quality in the vicinity of SW-15 in consultation 

with ECCC, DFO, and NSE.   

 Conduct water quality modelling to evaluate the change in water quality in Watercourse #4 that may 

be associated with continued seepage from the WRSA to Watercourse #4.  

 Consider adding wetland monitoring well MW15, located in Wetland 15 to the water quality sampling 

program, sampling for parameters from the IA on a quarterly basis. 

 



2020 ANNUAL REPORT – SURFACE WATER AND GROUNDWATER MONITORING 

Introduction  
      

 1.1 

1.0 INTRODUCTION 

Stantec Consulting Ltd. (Stantec) was commissioned by Atlantic Mining NS Inc. (AMNS) to prepare and 

interpret surface water and groundwater monitoring results for the Touquoy Gold Project (the Site) in 

Mooseland, Halifax County, Nova Scotia, based on data collected in 2020.  This 2020 Annual Report – 

Surface Water and Groundwater Monitoring was completed to satisfy the conditions of the Industrial 

Approval amendment (2012-084244-08) condition 12(c) and 12(d), for submission deadline of April 30, 

2021.  This required year-end report summarizes sampling events conducted in 2020, as prescribed in 

the IA.  

1.1 OBJECTIVES 

The objective of the 2020 monitoring program was to document the surface water and groundwater 

conditions during the 2020 operational period, with comparison to the baseline (pre-operation) conditions. 

Construction of the Touquoy facilities began in June 2016 and processing of Touquoy ore began on 

October 11, 2017.  The commissioning of the treatment facilities downstream of the Tailings Management 

Facility (TMF), such as the water treatment plant, polishing pond, constructed wetland, emergency 

spillways, and associated flood conveyance channels was completed in 2018. Discharge of treated 

effluent commenced July 2018, continuing throughout 2019.  An overview of the surface water and 

groundwater monitoring networks at the Site are depicted on Figures 1.1 and 1.2, respectively.   

As outlined in the IA, this report describes the field methodologies and sampling techniques, the water 

monitoring network and recommendations for adaptive changes, an interpretation of current and historical 

water quality data compared to relevant criteria and contingency plan action levels, and analysis of spatial 

and temporal trends.   

1.2 BACKGROUND 

The Touquoy Gold Project site comprises approximately 271 hectares (ha) in area based on disturbance 

mapping in January 2021. Site areas associated with major project components include the Mill Site Plant 

Management Areas (PLM), Open Pit Mine (OPM), Tailings Management Facility (TMF), Waste Rock 

Storage Area (WRSA), and ancillary facilities.  The TMF comprises a tailings pond, an effluent treatment 

plant (ETP), a sludge containment area, a polishing pond, a constructed wetland, and ancillary facilities 

(spillways and conveyance channels), which as of 2018 are operational. 

Processing of Touquoy ore at the plant commenced in October 2017 and reached full production in 

November of 2017. A total of 4,509,046 cubic metres (m3) of tailings slurry was directed to the TMF in 

2020.  In addition to the tailings slurry, mine contact water is collected on-site and directed to the TMF for 

treatment. Mine contact water on the Site includes runoff that has been in contact with the waste rock, 

ore, tailings, plant site area, open pit, and haul roads. Process water which is stored in the TMF is then 

directed through a treatment plant and into the polishing pond before being discharged.  
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 1.2 

Outflow from the polishing pond flows through a constructed wetland where flow is dispersed and allowed 

to seep through the toe of the wetland and into Scraggy Lake. Treated mine effluent is sampled at the 

Final Discharge Point (FDP), SW-14, located downstream of the outlet of the polishing pond.  In 2020, a 

total of 1,641,668 m3 of treated mine effluent was discharged from the polishing pond through the FDP. 

All samples collected from the treated effluent released into Scraggy Lake meets water quality standards 

outlined in the Environment Canada Metal and Diamond Mining Effluent Regulations (MDMER).  

The subsurface conditions in areas around the TMF generally consisted of a surficial layer of rootmat, 

topsoil or peat overlying a sand and/or silt layer overlying glacial till and/or bedrock.  Bedrock in the area 

predominantly consists of Meguma Group sandstones and mudstones that have undergone alterations 

due to weathering, typically more permeable near the surface than the underlying bedrock. These 

conditions are generally consistent with previous work by Conestoga-Rovers & Associates (CRA 2007) 

and Peter Clifton & Associates (PCA 2007) around the open pit and therefore are assumed to be uniform 

across the Site. Bedrock was encountered in subsurface investigations at the surface to depths of up to 

2.5 meters (m) below ground surface or at an elevation of 107.2 m relative to the Canadian Geodetic 

Vertical Datum 2013 (CGVD2013).  

The Site hydrogeology consists of a fractured rock aquifer system which is overlain by a thin aquifer in the 

till. The degree of hydraulic connection amongst the smaller bedrock fracture systems is less predominant 

than that of the larger faults, which are capable of storing and transmitting relatively larger amounts of 

groundwater. The water table is close to the surface across the Touquoy Gold Project, reflecting flat lying 

terrain and surface flow contributions (PCA 2007). Single-well response tests were conducted on wells 

across the Touquoy Mine Site including all of the monitoring wells installed as part of the groundwater 

monitoring program (GHD Limited 2016a,b). The hydraulic conductivity estimates were fairly consistent 

across the site, in both the silty-sand till overburden (geometric mean of 1.8×10-6 metres per second 

(m/s)), and in the relatively shallow bedrock (geometric mean of 1.0×10-6 m/s).  No differentiation of 

hydraulic conductivity in the bedrock was observed in wells constructed in the two dominant rock 

lithologies: argillite and greywacke. 

Blast and tailings material sampling are conducted to identify whether rock material has the potential for 

metal leaching (ML) and acid rock drainage (ARD). ML and ARD are naturally occurring processes which 

may have negative impacts on the receiving environment if they occur in the absence of adequate 

neutralization, dilution and/or attenuation.  At the Touquoy Pit and adjacent area, there is a naturally high 

concentration of calcite and dolomite in the rock which is an important factor in neutralizing ARD (Atlantic 

Gold Corporation 2018d).  In accordance with the IA, samples of waste rock from the open pit and tailings 

are collected and analyzed for the potential generation of ARD. Annual ML/ARD testing results are 

presented under a separate report prepared by an independent professional geochemist. 
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1.3 OPERATION 

1.3.1 Tailings Management Facility 

Processing of Touquoy ore at the Mill commenced at a reduced capacity on October 11, 2017 during the 

start-up phase and reached full commercial production in March 2018. In 2020, an average of 12,325 

m3/d of tailings slurry was directed to the TMF.  A summary of tailings deposition in 2020 includes: 

 January through March 2020 – end of pipe discharge from northern TMF 

 April through July 2020 – spigotting discharge along the West Dam 

 August through September 2020 – spigotting from northeastern TMF 

 October 2020 through January 2021 – spigotting from eastern TMF 

The TMF dam was constructed with a low permeability clay core during non-frozen conditions. The low 

permeable clay core reached an elevation of 128.0 m CGVD2013 by the end of 2020.    

Seepage collection facilities along the northwest of the TMF were further constructed in 2020 to facilitate 

flow from the northwest corner of the TMF dam toward the south along the west side of the TMF to the 

western seepage collection pond.  In addition, a new seepage collection pond was commissioned along 

the north TMF dam in the fall 2020 which captures seepage from the northeast corner of the TMF. Water 

in the seepage collection ponds is pumped into the TMF. 

1.3.2 Open Pit 

Approved changes to the footprint adjacent to the open pit were made in 2020, including: 

 The access road south of the Pit was moved southward 

 The clay borrow pit, located southeast of the open pit, was approved for extension by 1.82 Ha in 

2020.  Expansion to the area began in late 2020 

Non-ore bearing waste rock extracted from the open pit was stockpiled or processed for use in TMF dam 

construction and haul road maintenance. Dewatering of the open pit continued throughout 2020, as water 

is pumped from the west pit sump to the TMF.  Water level in the west pit sump was maintained below the 

bottom of the open pit at geodetic elevation of 65 m CGVD2013 in January 2020, 60 m CGVD2013 from 

February to April 2020, 55 m CGVD2013 in May 2020, 50 m CGVD2013 in June 2020, 45 m CGVD2013 

from July to August 2020, 40 m CGVD2013 in September 2020, 36 m CGVD2013 in October 2020, 30 m 

CGVD2013 in November 2020 and 25 m CGVD2013 in December 2020. 

Approved mining activities on the Site require the disturbance of historical tailings deposits on site, 

produced by the activities of the former Moose River Gold Mine and former G&K Stamp Mill. Historically, 

stamp milling operations used mercury in the processing of gold ore. These historical tailings indicates 

that concentrations of mercury can exceed background concentrations at the site, and arsenic can 

exceed Nova Scotia Environment (NSE) Tier 1 Environmental Quality Standards for Industrial Land Use. 

Therefore, the disturbance of this impacted material has been managed in accordance with the mine’s 

management plans by disposal in an engineered cell.  A total of 99,280 tonnes of historical tailings and 
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164,260 tonnes of arsenic contaminated soil were remediated through disposal in the engineered cell of 

the TMF from 2018 to 2019 (AECOM 2019, 2020).  No additional historic tailings or arsenic contaminated 

soil were remediated in 2020. 

1.3.3 Waste Rock Storage Area 

Facilities associated with the first phase of surface water management of the WRSA were completed in 

2018. The WRSA phase II ditching system was completed in fall 2019. The WRSA drainage consists of a 

perimeter ditch along the north, east and west boundaries of the WRSA. The perimeter ditches drain to 

two collection ponds located south of the WRSA, thereby capturing mine contact water associated with 

this facility for treatment in the TMF.   

In mid-2020, the sediment collection pond located along the Waste Rock Haul Road was re-designed and 

enlarged.  Surface water runoff from the haul road is currently being directed from the Waste Rock Haul 

Road sedimentation pond to the waste rock seepage ponds, which are subsequently pumped to the TMF.  

1.3.4 Scraggy Lake Overburden Stockpile  

Construction of the Scraggy Lake overburden stockpile ditching system was completed in fall 2020. The 

ditching system consist of a perimeter ditch along the eastern, western, and southern boundaries of the 

stockpile. The perimeter ditches drain into a collection pond located on the southeast corner of the 

stockpile, thereby capturing surface runoff from the stockpile.  

Three nested pairs of groundwater monitoring wells (SSP-1A/B, SSP-2A/B and SSP-3A/B) were installed 

by Stantec along the eastern boundary of the Scraggy Lake overburden stockpile, just outside of the 

ditching system, in June 2020, as per 8(a)(viii) of the IA. After review of the well logs, NSE concluded that 

SSP-3B was installed deeper than the shallow fractured bedrock, and a third well was required to be 

installed in the shallow fractured bedrock. As such, SSP-3C was installed in August 2020. Monitoring of 

SSP-3B ceased at this time and results for the well are not included in this report.  
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2.0 OVERVIEW OF MONITORING PROGRAM  

2.1  SURFACE WATER MONITORING NETWORK 

The surface water monitoring network was implemented to confirm compliance with regulatory 

requirements, support predictions of effects of the Project on water quality, identify changes in drainage 

patterns and surface water flow, and determine if additional mitigation or emergency response measures 

are required.  Table 2.1 summarizes the surface water quality monitoring network, monitoring frequency, 

analytical parameters, and selection rationale, as subject to the IA and MDMER.  The surface water 

quality monitoring network is designed to characterize both the background conditions and conditions 

impacted by the mine (downstream, near-field, and far-field).  

In 2020, water quality monitoring was conducted at all locations, including SW-22 which was 

commissioned in September 2020.  Monitoring of pH at the OPM was conducted on a weekly basis, and 

metering of OPM dewatering continued through 2020. The Site continued to monitor flow and weekly pH 

of the collection ponds in the WRSA in 2020. The flow meters installed in the TMF seepage collection 

ponds were monitored daily in 2020, and the ponds were pumped to the TMF as required based on daily 

monitoring of water levels.  

AMNS began discharging effluent from the FDP, SW-14, in July of 2018.  In 2020, effluent discharge 

began on March 20, 2020 and continued through until June 23, 2020. No effluent was released between 

June 23, 2020 and September 23, 2020 to maintain minimum operating pond levels in the TMF. Effluent 

discharge resumed on September 24, 2020 and continued throughout the remainder of 2020.  Flow 

monitoring and water quality analysis required through the IA and MDMER was completed during 

discharge, including weekly deleterious substances testing, monthly acute toxicity and bi-annual sub-

lethal toxicity testing. Results of weekly deleterious substances testing are presented as part of this 

report.  Additional MDMER sampling requirements are not presented in this report but have been 

provided to NSE when the data were submitted to Environment and Climate Change Canada (ECCC) for 

review. 

Baseline surface water quality monitoring was conducted in 2016 and 2017 at the surface water 

monitoring network and presented in the 2016 Annual Report – Surface Water & Groundwater Baseline 

Monitoring (Stantec 2017) and 2017 Annual Report – Surface Water and Groundwater Monitoring 

(Stantec 2018c).    
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Table 1 Surface Water Quality Monitoring Locations and Requirements 

Site  Location Rationale Location Description Water Quality Parameters Monitoring Frequency 

SW-1 504325E, 4981604N Background Moose River – Upstream of Facility and Upstream of Moose River Road culvert. General  Monthly 

SW-2 504378E, 4980703N Downstream – Near-field Moose River – Downstream of Facility and Upstream of Bridge. General  Monthly 

SW-3 505587E, 4980396N Downstream – Near-field Unnamed Tributary (Watercourse #4) to Moose River Downstream of Facility. General  Monthly 

SW-11 504140E, 4982529N Background 
Moose River – Upstream of the Site to represent relatively un-impacted conditions upstream of the 
facility. 

General Monthly 

SW-12 506060E, 4982420N Background Outlet from Square Lake. General Monthly 

SW-13 507950E, 4976355N Downstream – Far-field Outlet from Scraggy Lake at Dam. General Monthly 

SW-14 506380E, 4980022N Final Discharge Point Final liquid effluent discharge point (MDMER) located at outfall from Polishing Pond. 

Deleterious Substances 

General  

Acute Toxicity 

Sub-lethal Toxicity 

Flow 

Weekly 

Monthly 

Monthly 

Bi-Annually 

Monthly 

SW-15 506397E, 49798321N Downstream – Near-field Outlet of unnamed Tributary to Scraggy Lake, at confluence with Scraggy Lake. General Monthly 

SW-16 506601E, 4980999N Downstream – Near-field Seepage collection point east of tailings pond. General  Monthly 

SW-17 505740E, 4980792N Downstream – Near-field Seepage collection point west of tailings pond. General  Monthly 

SW-18 501475E, 4974281N Downstream – Far-field Fish River north of the Pughole and upstream of bridge. General Monthly 

SW-19 505333E, 4981589N Downstream – Near-field 
Unnamed Tributary to Moose River – upstream of the tailings pond, adjacent to the waste rock storage 
area. 

General  Monthly 

SW-20 506931E, 4980433N Downstream – Near-field East of the tailings impoundment on an unnamed tributary to Scraggy Lake. General  Monthly 

SW-21 506349E, 4979823N Downstream – Near-field In Scraggy Lake, at outlet of polishing pond emergency spillway.  General  Monthly 

SW-22 506015E, 4981445N Downstream – Near-field Seepage collection point north of tailings pond. General  Monthly 

SW-23 505369E, 4982094N Background 
Unnamed Tributary to Moose River upstream of Site to represent relatively un-impacted upstream 
conditions. 

General  Monthly 

Open Pit Mine Field Identify Open Pit Discharge West of the TMF – drainage water from the open pit is pumped into the TMF for subsequent treatment. pH Weekly 

SW-WRSP1 Field Identify WRSA Drainage Waste Rock Seepage Collection Pond 1 (West) pH Weekly 

SW-WRSP2 Field Identify WRSA Drainage Waste Rock Seepage Collection Pond 2 (East)  pH Weekly 

Surface Water Quality Parameters to be Monitored (IA #2012-084244-08) 

Total Alkalinity, Dissolved Chloride, Colour, Hardness, Nitrate & Nitrite, Nitrate, Nitrogen Ammonia, Total Organic Carbon, Total Phosphorous, pH, Reactive Silica, Dissolved Sulphate, Turbidity, Conductivity, Aluminum, Antimony, Arsenic, Barium, Beryllium, 
Bismuth, Boron, Cadmium, Calcium, Chromium, Cobalt, Cyanate, Cyanide (WAD), Cyanide (Free), Thiocyanate, Copper, Iron, Lead, Manganese, Molybdenum, Nickel, Selenium, Silver, Strontium, Thallium, Tin, Titanium, Uranium, Vanadium, Zinc, Total 
Suspended Solids, Sodium, Potassium, Magnesium, Fluoride, Ion Balance, Mercury, Sulphate, Total Petroleum Hydrocarbons, Chemical Oxygen Demand, Total Cyanide, Radium 226, Salinity, Field Temperature, Field pH, Field Electrical Conductivity, Field 
Dissolved Oxygen 

Weekly Monitoring – Deleterious Substances (MDMER) 

Arsenic, Copper, Cyanide, Lead, Nickel, Zinc, Total Suspended Solids, Radium 226, pH (concentrations are total) 

Acute and Sub-lethal Toxicity Testing (MDMER) 

Rainbow Trout Acute Lethality Test, Daphnia magna Acute Lethality Test, Sub-lethal Testing 

Notes: 

Monitoring well location coordinate system is NAD83(CSRS) UTM Zone 20T 

Bold indicates active monitoring locations in 2020 
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Surface water flow in Moose River was measured at hydrometric stations near SW-2 and SW-11. An 

additional hydrometric station (HM-1) was installed on August 17, 2018 to monitor flows from a tributary to 

Moose River upstream of SW-2, to improve the characterization of flows between SW-11 and SW-2. 

2.2 GROUNDWATER MONITORING NETWORK 

Groundwater quality at the Site is monitored to confirm predictions of seepage volumes, seepage 

concentrations and water quality downstream of the Project. Section 8 of the IA identifies 36 groundwater 

monitoring locations (nested well pairs) located around the perimeter of the Site.   

Monitoring wells were installed around the project component areas, the PLM, OPM, Waste Rock Storage 

Area (WRW), Tailings Management Area (TMW), and the Scraggy Lake Overburden Stockpile (SSP) and 

these areas are reflected in the naming convention for the wells.  The nested groundwater monitoring well 

pairs consist of one shallow well installed to intercept the water table (naming convention with suffix A) in 

the till/upper weathered and shallow fractured bedrock, and the other deep well installed in less fractured 

and more competent bedrock (naming convention with suffix B), as per condition 8(a)(v) of the IA. 

Monitoring well locations are described in Table 2.2 and shown on Figure 1.2.  

Monitoring wells OPM-1A/B, OPM-2A/B, OPM-3A/B, PLM-1A/B, and PLM-2A/B were installed in March 

2016 and other monitoring wells (i.e., the PLM, OPM, WRW and TMW-series wells) were installed 

between April 19 and June 6, 2016. Monitoring wells were installed in 2016 by GHD and installation is 

documented in the Phase 1 and Phase 2 field documentation reports (GHD 2016a,b). As per condition 

8(b)(iii) of the IA, data loggers were installed in the OPM monitoring wells (located around the perimeter 

of the open pit) in July 2017 with readings recorded on a minimum hourly basis.  

Additional groundwater wells were installed by Stantec in June 2018 and June/August 2020, including 

nested well pair TMW-9A/B and nested well pairs SSP-1A/B, SSP-2A/B and SSP-3A/B/C as per 

Conditions 8(a)(ii) and 8(a)(viii) of the IA, respectively. Due to the installation depth of SSP-3B (significant 

depth in bedrock), SSP-3C was installed into shallow fractured bedrock in August 2020. Monitoring of 

SSP-3B ceased at this time and results for the well are not included in this report. 

Eight shallow groundwater wells were installed prior to the removal of historical tailings (HT wells) as 

required by the site Historic Tailings Management Plan (Stantec 2018b).  Sampling results from the HT 

wells are provided in a separate memo included in Appendix G. 

The 2020 groundwater quality monitoring results represent operating conditions at the Touquoy site for 

comparison to the baseline hydrogeologic conditions.  As per condition 8(b)(ii) of the IA, monthly 

groundwater levels from monitoring wells are reported as groundwater elevation above mean sea level 

(amsl) which is relative to CGVD2013.  

A well integrity inspection was completed at TMW-15A in summer 2020 to investigate the need to hand-

purge this well. The PVC casing was noted to be warped inwards, preventing the pump from proceeding 

down the casing. Repairs were made to the well and the well elevation was re-surveyed.  
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Stantec recommended discontinuing the sampling and the decommissioning of domestic wells 

6719_HILC and 6749_OFFI in the 2017 and 2018 annual reports due to reported safety concerns when 

accessing the buildings where the well heads are located.  These wells were approved for 

decommissioning by NSE (Bower 2019) and were not sampled in 2020.  The farmhouse office building 

(6749_OFFI) was demolished in October/November 2020.  At that time, it was determined that the well 

was still in use to supply the adjacent washroom facilities and as a result, the well was not 

decommissioned.  The following actions are recommended for these wells: 

 Decommission well 6719_HILC using a certified well contractor in accordance with the NSE well 

decommissioning guidelines, and that this work will be completed coincident with demolition of the 

adjacent structure (house).  Due to access and associated safety issues, no subsequent sampling 

activities are planned at the 6719_HILC well.    

 Resume annual sampling of well 6749_OFFI, which is understood to currently provide non-potable 

water to service the adjacent washroom facilities.  Annual sampling at this location will continue in 

2021 and AMNS does not currently plan to decommission this well. 
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Table 2 Groundwater Monitoring Locations 

Area Groundwater Monitoring Station 
Monitoring 
Frequency 

Plant PLM-1A/B, PLM-2A/B, PLM-3A/B, PLM-4A/B, PLM-5A/B Quarterly 

Open Pit Mine 
OPM-1A/B, OPM-2A/B, OPM-3A/B, OPM-4A/B, OPM-5A/B, OPM-6A/B, 
OPM-7A/B 

Quarterly 

Waste Rock 
Storage Area 

WRW-1A/B, WRW-2A/B, WRW-3A/B, WRW-4A/B, WRW-5A/B Quarterly 

Tailings 
Management 
Facility 

TMW-1A/B, TMW-2A/B, TMW-3A/B, TMW-4A/B, TMW-5A/B, TMW-
6A/B, TMW-7A/B, TMW-8A/B, TMW 9A/B, TMW-10A/B, TMW-11A/B, 
TMW-12A/B, TMW-13A/B, TMW-14A/B, TMW-15A/B, TMW-16A/B 

Quarterly 

Scraggy Lake 
Stockpile 

SSP-1A/B, SSP-2A/B, SSP-3A/C Quarterly 

Water Wells 6719_HILC1, 6749_OFFI2 Quarterly 

Groundwater Parameters to be Monitored (IA #2012-084244-08) 

Total Alkalinity, Dissolved Chloride, Colour, Hardness, Nitrate & Nitrite, Nitrite, Nitrogen Ammonia, Total Organic 
Carbon, Orthophosphate, pH, Reactive Silica, Dissolved Sulphate, Turbidity, Conductivity, Total Dissolved Solids, 
Aluminum, Antimony, Arsenic, Barium, Beryllium, Bismuth, Boron, Cadmium, Calcium, Chromium, Cobalt, 
Cyanate, Cyanide (WAD), Cyanide (Free), Thiocyanate, Copper, Iron, Lead, Manganese, Molybdenum, Nickel, 
Selenium, Silver, Strontium, Thallium, Tin, Titanium, Uranium, Vanadium, Zinc, Total Suspended Solids, Sodium, 
Potassium, Magnesium, Fluoride, Ion Balance, Mercury, Sulphate, Total Petroleum Hydrocarbons (TPH), Benzene 
Toluene Ethylbenzene, Xylene (BTEX), Static Water Level 

In-situ field measurements: Temperature, pH, Conductivity, Total Dissolved Solids (TDS) 

Notes: 
1 – Well no longer sampled due to safety concerns and will be decommissioned coincident with demolition of the 
house structure 
2 – Well not sampled in 2020 due to safety concerns 

2.3 FIELD METHODOLOGY 

2.3.1 Hydrometric Monitoring 

Hydrometric monitoring at three surface water monitoring stations (SW-11, SW-2, and HM-1) was 

conducted in 2020. AMNS contracted McCallum Environmental to complete the hydrometric flow 

monitoring. Their formal standard operating procedure (SOP) for hydrometric flow monitoring is described 

in the 2017 Moose River Stage-Discharge Curve Report (Atlantis 2017) and is reported to be in 

accordance with ISO 748:2007E Hydrometry – Measurements of liquid flow in open channels using 

current meters or floats (ISO 2007). 

The AMNS SOP for the collection of water level data using pressure transducers in surface water and 

groundwater stations (Atlantic Gold Corporation 2018a) is applied to the pressure transducer dataloggers 

installed at hydrometric stations SW-2, SW-11, and HM-1. Direct read cables are installed at each 

hydrometric station to avoid removing the transducer from the water column during data downloads. 

Water levels are manually measured on a staff gauge at the time of Levelogger retrieval for comparison 

to the automated level to detect measurement drift in pressure transducers and make any required data 

corrections. The Leveloggers were downloaded at regular intervals in 2020 and were corrected to report 

water level by removing the influence of barometric pressure which was recorded at the Site.  
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Water levels at the monitoring stations are referenced to CGVD2013 through a survey of the top of the 

staff gauge at hydrometric stations. A confirmatory survey of the top of staff gauge elevation was 

conducted on May 29, 2020 by the AMNS staff surveyor to satisfy Condition 7 of the IA. 

2.3.2 Groundwater Level and Flow Monitoring 

The AMNS SOP for the collection of water level data using pressure transducers in surface water and 

groundwater stations (Atlantic Gold Corporation 2018a) is applied to the pressure transducer dataloggers 

installed in the OPM groundwater monitoring wells. 

Water levels at the monitoring stations are referenced to CGVD2013 through a survey of the top of the 

staff gauge at hydrometric stations and to the top of well casing at groundwater monitoring wells.  Manual 

water levels are measured on a bi-weekly basis at SW-2, SW-11, and HM-1, independent of flow 

monitoring activities. Manual static water level measurements at groundwater monitoring wells are 

measured monthly, and prior to removal of any sampling equipment. The depth to bottom of the well is 

also measured as part of the quality assurance process to confirm that the water level was assigned to 

the proper deep or shallow well of well pairs. 

Flow monitoring of the open pit dewatering rates, and waste rock collection pond discharge is conducted 

using flow totalizing meters to estimate the daily volume of water pumped to the TMF. The Scraggy Lake 

Overburden Stockpile Collection Pond was completed in October 2020, dewatering to the open pit 

dewatering system. 

Flow monitoring of the three seepage ponds along the TMF dam to the TMF is also monitored using flow 

totalizing meters. The frequency of pumping from the seepage ponds to the TMF was increased in early 

2019 following a review of pond operating levels, pumping procedures, and improvements made to 

pumping infrastructure (installation of hard lines). Pumping of the northern TMF seepage collection pond 

began in 2020 following construction. 

2.3.3 Surface Water Sampling 

The AMNS surface water quality sampling SOP (Atlantic Gold Corporation 2018b) for the Site includes 

the use of nitrile gloves while sampling, as well as the use of new, pre-labelled water sample bottles 

provided by Bureau Veritas, Bedford, NS (BV Labs). Samples are submitted at the earliest practical time 

within the allowable holding time for the requested analyses. Samples are stored in the dark and shipped 

in coolers packed with ice.  

Prior to monitoring a visual inspection of the shoreline and water body is performed to note any conditions 
that may have changed since the last monitoring event. Indications of new or continuing impacts such as 

stressed vegetation, staining, or garbage are also noted. Time and date of monitoring events, weather 

conditions and in-situ water quality parameters (e.g., pH, conductivity, temperature, total dissolved solids, 

and dissolved oxygen) are recorded on a standardized surface water sampling form for each event. In-

situ parameters are monitored using a multimeter, model YSI PRO DSS. As described in the SOP 

(Atlantic Gold Corporation 2018b), water samples were collected in flowing water (zone of highest 

velocity) facing upstream and standing downstream of the monitoring station.  



2020 ANNUAL REPORT – SURFACE WATER AND GROUNDWATER MONITORING 

Overview of Monitoring Program  
      

 2.7 
 

Surface water sampling SOPs were revised in 2018 to improve sampling, handling, and storage practices 

as per laboratory recommendations, and to reduce TSS in collected samples.  Surface water sampling 

events were suspended after rainfall events when TSS levels were elevated in the watercourse.  Based 

on recommendations from the 2019 annual report, a review of field sampling methodologies in the SOPs 

was completed in 2020 by an independent technical expert (AECOM). The SOP was revised to 

incorporate improvements to using sample bottles appropriately.  

2.3.4 Groundwater Sampling 

The AMNS groundwater quality sampling SOP (Atlantic Gold Corporation 2018c) for the Site includes the 

use of nitrile gloves while sampling, as well as the use of new, pre-labelled water sample bottles provided 

by BV Labs.  Samples are submitted at the earliest practical time within the allowable holding time for the 

requested analyses. Samples are stored in the dark and shipped in coolers packed with ice. The 

groundwater sampling SOP was revised in 2018 to improve the sampling, handling, and storage practices 

and reduce TSS in collected samples. SOPs were again reviewed and updated in 2020 and will be 

implemented pending final review.  Low-flow sampling techniques were adopted when required to reduce 

the amount of sediment suspended in the water column. Based on recommendations from the 2019 

annual report, a review of field sampling methodologies in the SOPs was completed in 2020 by an 

independent technical expert (AECOM).  The SOP was revised to incorporate improvements to 

decontamination of supplies and further recommendations to reduce disturbance of sediment.  Key 

elements of the SOP are highlighted below: 

 Prior to sample collection in the monitoring wells, the static water level was monitored using a water 

level tape.  

 A minimum of three monitoring well volumes of groundwater were purged using a pump or purge 

tubing with a foot valve, and purging continued until water quality parameters stabilized. 

 Throughout purging of the well, in-situ water quality parameters (e.g., pH, temperature, conductivity 

and total dissolved solids) were monitored to demonstrate that the parameters stabilized and the 

groundwater in the well is representative of the aquifer.  

 Groundwater samples were submitted to BV Labs for laboratory analysis based on analytical 

parameter requirements in the IA and summarized in Table 2.2.  

2.3.5 Quality Assurance and Quality Control Methods 

As stated in the MDMER (Schedule 5, Section 7(e)), water quality monitoring is to be conducted by 

“implementing Quality Assurance and Quality Control (QAQC) measures that will ensure the accuracy of 

water quality monitoring data”.  Sample duplicates, field blanks and trip blanks of water quality monitoring 

sites are collected for approximately 10% of the number of samples associated with a sampling event.  

Samples are submitted to the laboratory without disclosing the parent sample to check methods of 

analysis through the consistency of the parent and duplicate results.  

Consistency between replicate samples from the field are evaluated using the relative percent difference 

(RPD) between a sample and its duplicate.  The RPD is calculated using the following formula:  

RPD = 100 × [ |A – B| / ((A + B) / 2) ] 
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where: 

A = Original sample concentration  

B = Duplicate sample concentration  

RPD calculations are only valid when reported laboratory concentrations are greater than five times the 

reportable detection limit (RDL).  For example, if the RDL is 0.1, the reported values must be equal to or 

greater than 0.5 for the calculated RPD to be valid.  The calculated RPDs were compared to acceptable 

variance ranges (Maxxam 2015): 

 20% for inorganic, cyanide, mercury, and metal parameters 

 30% for petroleum hydrocarbons 

 10% for electrical conductivity 

The evaluation of parameter exceedances and parameter detections limits includes the review of 

potential artifacts associated with the turbidity or TSS of the samples, as recommended by the 

Independent Tailings Review Board (ITRB) in 2020.   

2.4 APPLICABLE GUIDELINES 

The Touquoy Gold Project is subject to provincial and federal water quality guidelines. Provincially, the 

mine is currently subject to Approval No. 2012-084244-08 (the IA) issued under the Nova Scotia 

Environment Act, S.N.S. 1994-95, c.1 s.1 on July 19, 2018.  Federally, the mine became subject to the 

MDMER when the mine exceeded an effluent discharge rate of 50 m3/d, based on effluent deposited from 

the single FDP at SW-14 in July 2018.  Based on the IA, surface water quality monitoring has been 

conducted during construction, and will be conducted for one year post-operation for water quality 

parameters specified in the MDMER. 

The current Industrial Approval (2012-084244-08) provides specific criteria for the evaluation of water 

quality at surface water monitoring stations and groundwater wells in Appendix K of the IA.  These criteria 

differ slightly from the NSE EQS criteria previously used for the Annual Reports.  The criteria provided in 

Appendix K of the IA are used as provincial criteria in this report. 

The Groundwater Contingency Plan (Stantec 2019) presents tiered contingency action levels for 

parameters of concern associated with mining activities based on the baseline water quality during 

operation. Three action levels, established for use at the Touquoy mine site, are increased surveillance, 

Threshold 1 (previously Tier 1) and Threshold 2 (previously Tier 2) action levels.  The GWCP action level 

names were changed from “Tier” to “Threshold” to minimize any potential for confusion with NSE Tier 1 or 

Tier 2 EQS guidelines.  Groundwater quality results exceeding an action level trigger a range of potential 

actions as outlined in the Groundwater Contingency Plan (Stantec 2019). 

In addition, surface water quality at SW-3 was compared to water quality predictions (Stantec 2016) for 

Watercourse #4 and at SW-13 to water quality predictions in Scraggy Lake, as indicated in IA 

Condition 12(d).  Water quality predictions were calculated using historical baseline surface water quality, 
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and tailings water quality seepage quality as described in Stantec (2016), and were submitted as part of 

the Industrial Approval Application for the project in 2016.  

Based on the water quality from upstream monitoring stations, surface water quality predictions may have 

been biased low due to the relatively short baseline monitoring period, and the exclusion of baseline 

groundwater quality that may be discharging to Watercourse #4.  Limited groundwater quality monitoring 

results were available at the time the predictions were prepared, and therefore the groundwater quality 

was assumed to have the same water quality as the tailings water.   

2.4.1 Surface Water Criteria 

In accordance with Condition15(c)(ii) of the IA surface water analytical results must conform to the 

MDMER and any other separate liquid effluent discharge limit NSE may choose to establish. In addition, 

Condition 7(d)(iii)(a) requires that that Approval Holder report surface water monitoring results in a water 

course downstream of site activities and compare against the surface water criteria identified in Column C 

of Table 6 in Appendix K of the IA (“Column C”). Condition 7(d)(iii)(b) further stipulates that any parameter 

which is shown to have natural background exceedances that also exceeds the criteria in Column C, the 

Approval holder will ensure that a statistical trend analysis is completed to assess the existence of an 

increasing trend as a result of site activities. Where confirmed, this shall indicate an exceedance of 

criteria.     

2.4.2 Groundwater Criteria 

In accordance with Condition 8(b)(v) groundwater analytical results are to be compared to both Column A 

and Column B of Table 6 in Appendix K of the IA (“Column A” and “Column B”). The IA further stipulates 

in Condition 8(b)(vi) that (a) monitoring wells located <10 m from a watercourse will be compared against 

Column A unless baseline conditions exceed the criterion for that parameters and (b) monitoring wells 

located 10 m or greater from a watercourse will be compared against Column B, unless baseline 

conditions exceed the criterion for that parameter. The six wells located within 10 m of a watercourse and 

therefore to which Column A criteria apply are TMW-13A/B, TMW-16A/B and WRW-3A/B.  The IA 

indicates that statistically significant increasing trends, indicated by “increasing trend” will indicate 

parameters that are out of compliance with the IA criteria.  Compliance will be indicated by confirmation of 

“no increasing trend”.   It is noted that the trend criteria presented in this IA condition appear to be in 

contradiction to condition 7 which require comparison to water quality predicted in Scraggy Lake and 

Watercourse #4.  These predictions for surface water quality were based on the  predicted changes to 

groundwater seepage quality between the TMF and these receptors, and statistically significant upward 

trends are expected to occur in groundwater. 
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3.0 RESULTS  

Surface water and groundwater levels were measured as per the IA conditions. This includes the 

measurement of surface water flow rates near monitoring locations SW-11, HM-1 and SW-2, static water 

levels in the groundwater monitoring wells, and data logging of groundwater levels in wells associated 

with the open pit mine. Surface water levels at SW-11 upstream of the OPM and SW-2 downstream of the 

OPM are included in Table 3.1.  

Water quality samples collected at the Site were analyzed for parameters listed in Appendix G of the IA 

and compared to the criteria described in Section 2.4.  Exceedances of these criteria were flagged, and a 

Mann Kendall analysis, used to identify increasing temporal trends in concentrations at each groundwater 

monitoring location, was calculated as presented in the tables in Appendix A.  In-situ surface water quality 

field parameters measured by AMNS are included in Appendix A. Water quality trend plots are provided 

in Appendix B. Original laboratory certificates for samples collected in 2020 are included in Appendix C. 

The data is formatted so the surface water results are provided first, followed by the groundwater results. 

Surface flow data is included in Appendix D, and groundwater level and elevation data are included in 

Appendix E of this report. 

In-situ field parameters (temperature, pH, electrical conductivity, and dissolved oxygen) were measured 

prior to sampling at each monitoring station.  

3.1 SURFACE WATER 

3.1.1 Precipitation Trends 

The total monthly precipitation observed at the Halifax Climate Station (Environment and Climate Change 

Canada Station No. 8202251) between 2016 and 2020 are plotted on Figure 3.1.  An onsite climate 

station was installed in late 2019, and the results for 2020 are also presented on Figure 3.1.  These data 

are used to assess the potential effects of runoff on surface water quality.   

The 2020 total precipitation of 1,368 mm was lower than the 2016, 2017, 2018 and 2019 total 

precipitation values of 1,508 mm, 1,537 mm, 1,601 mm, and 1,477 mm respectively.  As illustrated in 

Figure 3.1, precipitation totals in 2020 were highest in the month of April and lowest in June.  The onsite 

precipitation data were similar, but higher than the observed January, February. May and October 

observations at the Halifax Climate Station, and lower than the July observation. 

As is discussed in Section 3.1.3, no obvious seasonal trends are noted in 2020 for water quality 

exceedances.  
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Figure 3.1 Total Monthly Precipitation  

3.1.2 Surface Water Flow in Moose River 

Discharge measurements at SW-11, HM-1 and SW-2 are collected to identify potential reductions in flow 

to Moose River from dewatering of the OPM.  Hydrometric station SW-11 is located on Moose River 

upstream of the Site, approximately 1.5 km due north of the open pit and represents a catchment area of 

25.78 km2. Hydrometric station HM-1 is located on the Long Lake tributary of Moose River approximately 

450 m west of the open pit and represents a catchment area of 12.01 km2.  Hydrometric Station SW-2 is 

located on Moose River approximately 180 m downstream of the open pit and represents a catchment 

area of 39.66 km2. 

Four discharge measurements were completed at SW-11, HM-1, and SW-2 between June 2 and October 

20, 2020.  The measured values are as presented in Appendix D. 
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Table 3 Staff Gauge Readings and Measured Stream Flow (Discharge) 

Date 

SW-11 HM-1 SW-2 

Water Level 
(m) 

Discharge 
(m3/s) 

Water Level 
(m) 

Discharge 
(m3/s) 

Water Level 
(m) 

Discharge 
(m3/s) 

2020-06-02 119.495 0.072 111.715 0.056 106.785 0.177 

2020-08-10 119.452 0.024 111.675 0.043 106.723 0.068 

2020-09-10 119.470 0.038 111.620 0.025 106.725 0.069 

2020-10-20 119.606 0.808 111.808 0.270 106.988 0.766 

The best-fit regression equations of stage-discharge (i.e., derived stage-discharge relationship) 

developed in 2018 at SW-11, HM-1, and SW-2) are presented on Table 3.2.  The equations are reviewed 

annually, and updated as required as required. 

Table 4 Stage-Discharge Relationships for Surface Water Monitoring Locations on 
Moose River 

Location on Moose River Discharge Equation Regression Coefficient (R2) 

SW-11 (Upstream) Q = 43.079(wl)4.1818 0.9376 

HM-1 (Long Lake Tributary) Q = 13.0036(wl)4.8114 0.9956 

SW-2 (Downstream) Q = 8.7063(wl)3.4601 0.9747 

Data loggers were installed at hydrometric stations SW-11, HM-1, and SW-2 to monitor the water 

elevation hourly between June 1 and September 30, 2020, as per Condition 7(g)(ii) of the IA to estimate 

flow through an established stage-discharge curve relationship. Dataloggers were downloaded on a bi-

weekly basis (as per Condition 7(g)(iv) of the IA) and compared to the visual staff gauge readings to 

check the accuracy of the dataloggers. Flow hydrographs for each hydrometric station are presented in 

Figures 3.2 to 3.4. 
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Figure 3.2 Flow Hydrograph – Hydrometric Station SW-11 

 

 

Figure 3.3 Flow Hydrograph – Hydrometric Station HM-1 
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Figure 3.4 Flow Hydrograph – Hydrometric Station SW-2 

Discharge measurements at SW-11, HM-1 and SW-2 were compared to identify potential reductions in 

groundwater flow to Moose River from dewatering of the open pit. Discharge downstream of the open pit 

at SW-2 is expected to be comparable to the sum of the upstream discharges from HM-1 and SW-11.  

The discharge at SW-11 was adjusted (prorated) to account for the additional drainage area (DA) 

between SW-11 and SW-2.   

The flows at SW-2 were estimated from the sum of flows from HM-1 plus the flows from SW-11 prorated 

by the ratio of drainage areas of SW-2 and SW-11, accounting for the drainage area of HM-1 (i.e.,  

(DASW-2 – DAHM-1)/DASW-11).  The measured and estimated flows at SW-2 during the low-flow period of 

June 1 to September 30 (specified in condition 7(g)(ii) of the IA) are presented on Figure 3.5 for the full 

flow record, and on Figure 3.6 to highlight low flows (i.e., less than 1 m3/s).  It should be noted that the 

rating curve for SW-2 is based on a maximum streamflow rates of 1.84 m3/s.  Therefore, streamflow rates 

above 2 m3/s may not be accurate, as the rating curve has not been validated within this range. 
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Figure 3.5 Measured and Estimated Flow Hydrographs at SW-2 

 

Figure 3.6 Comparison of Estimated and Observed Streamflows at SW-2 in 2020 
Focussing on Flows < 1.0 m3/s 

As shown on Figure 3.6, the estimated discharge at SW-2 is slightly underestimated compared to the 

measured values at SW-2.  The lowest daily flow rate observed at SW-2 in 2020, based on the stage-
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storage curves presented above, and the water level hydrographs recorded at SW-2, was 0.0748 m3/s, 

observed on August 12, 2020.  

The dewatering of the open pit and the interactions with stream flow in Moose River during the low-flow 

period was investigated in additional detail during the summer of 2020 due to a noted lowering of the 

water table in the wells installed between Moose River and the open pit (see Section 3.2.2). The 

observed flows at SW-2 were compared to the estimated reduced flows at SW-2 based on upstream flow 

measurements.   

As shown on Figure 3.6, there are periods when the stream flows observed at SW-2 were lower than the 

estimated reduced stream flows.  The magnitude of the reduction is greater than the pit dewatering rates 

presented in Section 3.2.2.  Therefore, the reductions in flow rates in Moose River cannot be solely 

attributed to baseflow reductions to Moose River associated with the open pit. 

As indicated in correspondence from NRCan (2020), flow observed in rivers during the warm summer 

months is subject to heavy evapotranspiration losses (20-50% of the flow). This can account for a portion 

of the additional flow reductions observed at SW-2.  Uncertainty in the flow measurements, particularly at 

SW-11, may also contribute to a portion of the additional flow reductions reported at SW-2.  For example, 

aquatic vegetation has been observed at SW-11, and may affect the accuracy of the rating curve at 

SW-11 which does not account for the presence or absence of vegetation.  The station is not 

recommended to be relocated, as it is the best location possible in this area.  Control of the aquatic 

vegetation should be considered in consultation with NSE and Fisheries and Oceans Canada (DFO). 

3.1.3 Surface Water Quality  

Surface water quality monitoring results at the sixteen monitoring locations in and around the Touquoy 

Gold Project are presented in Appendix A. Surface water monitoring locations were sampled monthly 

between January and December as summarized in Table 3.3, unless otherwise indicated by a “”.  

Sampling location SW-20 was not accessible for five of the twelve months.  The site is located at the end 

of a very wet trail which is often flooded.  A trail accessibility improvement program is planned for 2021 to 

review access and safety concerns, and to improve access to this location and to other monitoring 

locations across the mine site. The monitoring frequency is sufficient to characterize the natural seasonal 

variability in surface water, and the temporal and spatial variability throughout construction and operation 

of the mine in comparison to baseline conditions.  
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Table 5 Summary of Surface Water Quality Monitoring Network for 2020 

Surface 
Water 

Monitoring 
Station  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

SW-1             

SW-2             

SW-3             

SW-11             

SW-12             

SW-13  b b          

SW-14 c c c    c c c    

SW-15  b           

SW-16              

SW-17             

SW-18  b b          

SW-19             

SW-20  b b b b b       

SW-21  b           

SW-22 e e e e e e e e    

SW-23        d     

Notes:  
a  Sample not collected as the channel was frozen.  
b  Not sampled due to unsafe conditions (driving conditions, ice coverage, inaccessible path). 
c No discharge through weir. 
d  Not sampled due to lack of water/dry 

e  Not constructed. 

Inorganic, organic, total metals, cyanide and nutrient-related parameters were analyzed for samples 

collected from each sampling location.  Radium 226 was analyzed for samples taken at SW-2, SW-14, 

and SW-21.  Surface water monitoring locations SW-1, SW-11, SW-12, and SW-23 are identified as 

“background” as they are located upgradient from the Project facilities and are not expected to be 

affected by the Project activities.  Locations SW-2, SW-3, SW-13, SW-15, SW-18, SW-19, SW-20, and 

SW-21 are grouped as “downstream” sites since they are located adjacent and/or downstream to the 

Touquoy Gold Project.  Locations SW-16, SW-17 and SW-22 are seepage collection ponds located on 

the East, West and North side of the TMF dam, respectively.  Location SW-14 is the final effluent 

discharge point (FDP) for MDMER sampling requirements and was sampled for the first time in July 2018.  

This sample location was sampled weekly while effluent was being deposited in accordance with MDMER 

requirements.  
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Surface water quality trends over time are shown in Appendix B, for the monitoring period from 2016 to 

2020.  Non-detection values were plotted as half the reporting limit for that parameter as indicated by the 

laboratory.  Results for organic sampling parameters related to hydrocarbons as well as cyanide related 

parameters (with the exception of weak acid dissociable cyanide) were reported below their applicable 

guidelines thus no exceedances are reported.  There were no detections of radium 226 at the locations 

sampled (i.e., SW-2, SW-14, and SW-21) in 2020. 

Conductivity is generally stable and low (<200 µS/cm) in 2020 at background and far-field sampling 

locations.  Conductivity was higher in 2020 compared to 2019 at SW-16.  Conductivity was similar in 2020 

compared to 2019 at SW-3, SW-13, SW-20 and SW-21, but higher when compared to 2018. The highest 

conductivity was observed at SW-14, SW-15, SW-16, and SW-17, which are surface water sampling 

stations associated with the tailings pond and polishing pond.  The maximum conductivity observed in 
2020 was 2200 µS/cm at SW-14 and was recorded in November and December. 

The pH in surface water was noted to be slightly acidic and generally at or below 6.0 at both background 

and downstream locations, with the exception of SW-3. Similar trends noting slightly acidic pH were 

observed in 2016 baseline.  Surface water locations associated with the tailings pond and polishing pond 

(SW-14, SW-16, and SW-17) were noted to be slightly alkaline, with pH values between 7 and 8. 

Total suspended solids (TSS) ranged from less than 1 to 72 mg/L across surface water sampling 

locations in 2020.  Turbidity had previously ranged from low values (generally less than 5 NTU) at 

background locations to slightly elevated concentrations in downstream locations at the Site. 

Ammonia nitrogen ranged from non-detected (<0.05) to 21 mg/L in 2020. Ammonia nitrogen 

concentrations were typically not detected or were less than 0.2 mg/L.  The highest ammonia nitrogen 

concentrations were found at the sampling location of the final effluent discharge point (SW-14).  

There were no exceedances of Column C criteria noted in 2020 for chloride, nitrate, antimony, nitrate, 

nitrite, barium, beryllium, boron, lead, molybdenum, silver, strontium, thallium, uranium, vanadium, zinc, 

benzene, toluene, ethylbenzene, total xylenes and total cyanide (i.e., strong acid dissociated cyanide).  

Parameters which exceeded Column C criteria are discussed in further detail below and summarized in 

Table 3.4. There were a few instances where dissolved concentrations exceeded the total concentration 

of some parameters.  These discrepancies were likely associated with laboratory experimental error 

associated with the parameter analyses (e.g., sample analysis was collected from two separate bottles). 

 Un-ionized Ammonia – Two of the sixteen sampling stations had unionized ammonia concentrations 

which exceeded the Column C criterion for at least one sampling event. Exceedances of the Column 

C criterion were observed at the FDP (SW-14) but did not exceed the MDMER limit.  A single 

exceedance water observed at background location SW-1 appears to be an outlier with a 

concentration more than five orders of magnitude higher than all other data points. 

 Aluminum – All of the surface water sampling stations had aluminum concentrations which exceeded 

applicable criterion for at least one sampling event.  Aluminum concentrations were noted to be 

elevated at background and downstream locations; however no statistically significant trends are 

identified in the reported aluminum concentrations at any of the sampling locations.  Similar trends 

noting exceedances of aluminum were observed during and following the baseline period. 
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 Arsenic – Thirteen of the sixteen surface water sampling stations had arsenic concentrations which 

exceeded criteria for at least one sampling event in 2020.  Arsenic concentrations were noted to be 

elevated in one downstream location (SW-20) in 2020 when compared to data collected during and 

following the baseline period. Other arsenic concentrations were noted to be within range of 2016, 

2017 2018 and 2019 data.  Similar trends noting exceedances of arsenic were observed during and 

following the baseline period. 

 Cadmium - One background surface water sampling station had cadmium concentrations which 

exceeded the applicable criterion for at least one sampling event (SW-23).  Similar cadmium 

concentrations were reported at SW-23 during and following the baseline period, and no statistically 

significant trend has been identified in the data 

 Cobalt - Four of the sixteen surface water sampling stations had cobalt concentrations that exceeded 

criteria for at least one sampling event in 2020. These exceedances are associated with locations 

within the TMF seepage collection ponds (SW-16 and SW-17) or locations downstream of the FDP 

(SW-14 and SW-15).  

 Copper – Four of the sixteen surface water sampling stations had copper concentrations which 

exceeded the applicable guideline for at least one sampling event. Copper concentrations exceeded 

Column C criteria at four downstream locations (SW-2 (single exceedance in May), SW-15, SW-19 

and SW-22).  A statistical analysis of the copper concentrations at SW-15 and SW-19 has identified 

that the concentrations are decreasing over time.  SW-22 is the new northern seepage collection 

pond that is pumping to the TMF. The copper concentrations at the FDP remain less than the 

MDMER limits. 

 Fluoride – One of the sixteen surface water sampling stations had fluoride concentrations which 

exceeded the applicable criterion for at least one sampling event. The exceedances were observed at 

the FDP (SW-14).  No statistically significant trend has been identified in the data. 

 Iron – Twelve of the sixteen surface water sampling stations had iron concentrations which exceeded 

the applicable criterion for at least one sampling event.  Iron concentrations were noted to be 

elevated at three background (SW1, SW11 and SW23), the FDP (SW-14), six downstream (SW-2, 

SW-3, SW15, SW-18, SW-19 and SW-20), and two seepage collection pond (SW-17 and SW-22) 

locations.  Concentrations of iron at four of the downstream locations (SW-3, SW-15 and SW-19) are 

decreasing.  The remaining downstream locations and the upstream locations did not have any 

significant trend identified in the data. 

 Manganese – Four of the sixteen surface water sampling stations had manganese concentrations 

which exceeded the applicable criterion for at least one sampling event.  These exceedances are 

observed within the seepage collection ponds (SW-16 and SW-17) and two downstream locations 

(SW-15 and SW-19) and are not observed within the effluent that is discharged to the receiving 

environment. No statistically significant trends were identified in the data. 

 Mercury – One of the sixteen surface water sampling stations had mercury concentrations which 

exceeded the applicable criterion for two sampling events (July and August). The exceedances are 

observed at one downstream location (SW-20) and are not observed within the effluent that is 

discharged to the receiving environment. Concentrations in mercury were reported at this location in 

2016, 2018 and 2019, typically in July, August or September.  No statistically significant trend has 

been identified in the data, typically decreasing to concentrations below or near the laboratory method 

detection limit.  
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 Selenium- Three of the sixteen surface water sampling stations had selenium concentrations which 

exceeded the applicable guideline for at least one sampling event (SW-14, SW-15, and SW-21).  

Selenium concentrations were noted to be elevated at SW-15 for the May to June and October to 

December sampling events (during periods of effluent discharge) Concentrations in the downstream 

receiving environment (SW-21) met the Column C criteria, with the exception of the November 

sampling event. 

 Weak Acid Dissociable Cyanide - Four of the sixteen surface water sampling stations had weak 

acid dissociable cyanide concentrations which exceeded the applicable guidelines for at least one 

sampling event. These exceedances are observed at the FDP (SW-14), within the seepage collection 

ponds (SW-16 and SW-17) and one downstream location (SW-15).  Concentrations at these four 

locations were generally comparable to or less than those reported in 2019.   

Water quality mean concentrations from surface water stations in Watercourse #4 (SW-3) and Scraggy 

Lake (SW-13) were compared to the predicted water quality described in Stantec (2016) as shown in 

Tables 3.5 and 3.6.  Baseline (2016) concentrations of chromium, magnesium, and nitrate at 

Watercourse #4 exceeded the predicted concentrations (Table 3.5).  In 2020, the concentrations of 

calcium, magnesium, and sulphate exceeded the predicted values, with the maximum values of calcium, 

magnesium, and sulphate exceeding the maximum concentrations observed in 2016. 
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Table 6 2020 Summary Table of Surface Water Quality Exceedances 

Water Quality 
Parameter S

W
-1

 

S
W

-2
 

S
W

-3
 

S
W

-1
1 

S
W

-1
2 

S
W

-1
3 

S
W

-1
41

 

S
W

-1
5 

S
W

-1
6 

S
W

-1
7 

S
W

-1
8 

S
W

-1
9 

S
W

-2
0 

S
W

-2
1 

S
W

-2
2 

S
W

-2
3 No. of Stations 

with Parameter 
Exceedances 

Unionized 
Ammonia 

1 -2 - - - - 22 - - - - - - - - - 2 

Dissolved Fluoride - - - - - - 28 - - - - - - - - - 1 

Total Aluminum 12 11 7 12 11 10 1 1 2 7 10 10 6 8 3 11 16 

Total Arsenic 9 7 5 10 - - 30 11 5 12 6 1 6 - 4 1 13 

Total Cadmium - - - - - - - - - - - - - - - 3 1 

Total Cobalt - - - - - - 31 7 12 12 - - - - - - 4 

Total Copper - 1 - - - - - 1 - - - 1 - - 1 - 4 

Total Iron 7 7 1 7 - - 9 1 - 7 7 2 6 - 3 5 12 

Total Manganese - - - - - - - 1 12 12 - 1 - - - - 4 

Total Mercury - - - - - - - - - - - - 2 - - - 1 

Total Selenium - - - - - - 27 6 - - - - - 1 - - 3 

Weak Acid 
Dissociable 
Cyanide 

- - - - - - 23 2 2 2 - - - - - - 3 

No. of Monitoring 
Events per Station 

12 12 12 12 12 10 31 11 12 12 10 12 6 11 4 11 - 

Notes: 
1. SW-14 was monitored more frequently than other surface water locations as per requirements in Metal and Diamond Mining Effluent Regulations. 

2. “-“ indicates that no exceedances were recorded during this reporting period. 
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Table 7 2020 Surface Water Quality in Watercourse #4 (SW-3) Compared to Predicted 

Parameter  Unit  
Watercourse #4 (SW-3) Mean Concentration 

2016 2017 2018 2019 2020 2016 Max  Predicted 

Sample Size - 9 11 12 11 12 - - 

Total Aluminum µg/L  626 397 271 113 97 2,500 626 

Total Antimony  µg/L  <1 <1 <1 <1 <1 <1 0.858 

Total Arsenic  µg/L  7.67 13.0 5.09 7.03 5.32 19 9.03 

Total Cadmium  µg/L  0.0191 <0.01 0.0133 0.0192 0.0149 0.057 0.0194 

Total Calcium  µg/L  2,930 12,000* 36,500* 58,000* 50,100* 7,400 5,610 

Total Chromium  µg/L  1.3 1.2 <1 1.6 <1 3.2 1.09 

Total Cobalt  µg/L  1.51 0.468 0.905 0.703 <0.4 3.9 5.47 

Total Copper  µg/L  <2 <2 <2 0.67 <0.5 4.1 1.72 

Total Iron  µg/L  996 603 363 190 130 2,100 1,130 

Total Lead  µg/L  0.969 0.513 <0.5 <0.5 <0.5 2.6 1.17 

Total Magnesium  µg/L  1,010 2,270* 6,250* 9,927* 9,410* 2,000 925 

Total Manganese  µg/L  271 80.7 109 118 130 890 318 

Total Nickel µg/L  <2 <2 <2 <2 <2 3.6 1.38 

Total Phosphorous  µg/L  <100 <100 <100 <100 <100 100 61.8 

Total Potassium  µg/L  1,120 1,190 2,080 2,363* 1,860 2,300 2,440 

Total Selenium   µg/L  <1 <1 <1 <0.5 <0.5 <1 0.552 

Total Silver  µg/L  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0614 

Total Sodium  µg/L  4,760 6,470* 8,330* 7,263* 8,170* 5,900 12,000 

Total Uranium  µg/L  <0.1 <0.1 0.2* 0.38* 0.16 0.2 0.249 

Total Zinc  µg/L  <5 <5 <5 <5 <5 10 4.89 

Dissolved Chloride   mg/L  7.63 10.1* 13.2* 12.92* 15.8* 10 8,310  

Total Nitrate as N  mg/L  0.173 0.280 0.681 0.53 0.5 1.1 0.0586 

Dissolved Sulphate  mg/L  5.0 23.0* 86.7* 142.4* 133* 14 17.5 

Total Ammonia as N  mg/L  0.0857 0.057 <0.05 <0.05 <0.05 0.31 0.524 

Unionized Ammonia  mg/L  0.0000497 0.000116 0.000108 0.000101 0.0000538 0.00019 0.020 

WAD Cyanide  mg/L  <0.003 <0.003 <0.003 <0.003 <0.003 0.0004 0.000701 

Notes:  

Bold indicates higher than predicted concentration  
* indicates mean is above the 2016 maximum concentration 
µg/L = micrograms per litre, mg/L = milligrams per litre 
NA = No applicable guideline or standard 
Unionized ammonia calculated from total ammonia 
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Table 8 2020 Surface Water Quality in Scraggy Lake (SW-13) Compared to Predicted 

Parameter  Unit  

Scraggy Lake (SW-13) Mean Concentration  

2016 2017 2018 2019 2020 
2016 Max Predicted

  

Sample Size - 10 10 11 10 10 - - 

Total Aluminum µg/L  159 126 128 107.6 106 310 181 

Total Antimony  µg/L  <1 <1 <1 <1 <1 <1 1.59 

Total Arsenic  µg/L  17.4 1.41 <1 <1 <1 170 1.92 

Total Cadmium  µg/L  0.0198 <0.01 0.0125 0.0146 <0.01 0.071 0.0183 

Total Calcium  µg/L  708 685 1,140* 3,860* 3,740* 1,100 15,700 

Total Chromium  µg/L  <1 <1 <1 <1 <1 <1 4.46 

Total Cobalt  µg/L  0.6 <0.4 <0.4 1.939 0.808 4.2 15.8 

Total Copper  µg/L  <2 <2 <2 <2 <0.5 <2 6.89 

Total Iron  µg/L  372 222 209 150 172 1,800 241 

Total Lead  µg/L  <0.5 <0.5 <0.5 <0.5 <0.5 1.4 0.388 

Total Magnesium  µg/L  340 346 485* 600* 595* 380 1,040 

Total Manganese  µg/L  88.4 28.2 35.1 36.2 38.1 590 50.8 

Total Nickel µg/L  <2 <2 <2 <2 <2 <2 1.34 

Total Phosphorous  µg/L  <100 <100 <100 <100 <100 <100 16 

Total Potassium  µg/L  235 190 285 1,358* 1,200* 430 4,970 

Total Selenium   µg/L  <1 <1 <1 <0.5 <0.5 <1 0.548 

Total Silver  µg/L  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0525 

Total Sodium  µg/L  2,100 2,080 3,050* 6,960* 6,220* 2,200 47,500 

Total Uranium  µg/L  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.22 

Total Zinc  µg/L  <5 <5 <5 <5 <5 6.2 13 

Dissolved Chloride   mg/L  3.66 3.50 5.02* 4.5* 4.08* 4.2 5.54 

Total Nitrate as N  mg/L  <0.05 <0.05 <0.05 0.186 0.109* 0.11 0.0531 

Dissolved Sulphate  mg/L  <2 <2 2.84* 20.63* 20.1* <2 99.2 

Total Ammonia as N  mg/L  <0.05 <0.05 <0.05 0.057 <0.05 0.13 1.33 

Unionized Ammonia  mg/L  0.00000724 0.0000144 0.00000702 0.0000142 0.00000795 0.000041 0.051 

WAD Cyanide  mg/L  <0.003 <0.003 <0.003 <0.003 <0.003 0.004 0.00192 

Notes:  

Bold indicates higher than predicted concentration  
* indicates mean is above the 2016 maximum concentration 
µg/L = micrograms per litre, mg/L = milligrams per litre 
NA = No applicable guideline or standard 
Unionized ammonia calculated from total ammonia 
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Baseline concentrations of arsenic, cadmium, iron, and manganese at Scraggy Lake exceeded the 

predicted concentrations (Table 3.6).  In 2020, the mean concentrations of measured parameters were 

less than the predicted values, with the exception of nitrate. 

3.2 GROUNDWATER 

3.2.1 Hydraulic Conductivity 

No hydraulic conductivity testing was completed during the 2020 field program.  

3.2.2 Groundwater Elevations 

Groundwater levels were monitored monthly and prior to groundwater quality sampling at each well.  The 

levels were referenced to an elevation relative to CGVD2013.  Contours were derived from the 

groundwater elevations and topographical surface contours and are presented in Figure 3.7 for a high 

groundwater table in January 2020 and Figure 3.8 for a low groundwater table month in August 2020, 

representing the shallow groundwater wells (well pair A).  Graphical interpretation of groundwater 

elevation is presented in Figures 3.9 to 3.14 by project component area (PLM, WRA, OPM, SSP and TMF 

grouped by east, south, west).  In summer 2020, top of casing elevations for all groundwater wells were 

re-surveyed. Well construction details, measured groundwater levels from manual measurements and the 

associated elevation data are summarized in Appendix E.  

Groundwater levels were not recorded in several wells during winter months as the water surface in 

several groundwater wells froze, and groundwater levels could not be retrieved. Ground water level 

records for 2020 are presented in Appendix E.  

As presented in the Figures 3.9 to 3.14, water elevation is typically lower in the deeper wells (B) than in 

the shallower wells (A) and well pairs generally have a similar hydraulic response. Weak vertical gradients 

are noted in some well pairs and may change direction depending on rainfall, such as PLM-5A/B, WRW-

5A/B, OPM-3A/B, OPM-5A/B, OPM-6A/B, OPM-7A/B, TMW-4A/B, TMW-5A/B, TMW-6A/B, TMW-7A/B, 

TMW-8A/B, TMW-9A/B, TMW 10/A/B, TMW-14A/B, SSP-1A/B or SSP-3A/C. Groundwater monitoring 

wells WRW-3A/B, OPM-4A/B, TMW 12A/B  and SSP-2A/B have an upward gradient.  Consistent changes 

in vertical gradients between well pairs from 2016 baseline to 2020 operation were noted.  

Seasonality in water elevation can be noted as water elevation drops during periods of low flow in the 

summer and rises in high flow periods in the spring. Some wells respond to seasonal changes in 

precipitation more than others, for example PLM-3A/B, and PLM-4A/B compared to TMW 2A/B. Reasons 

for this may be a result of the geology of the groundwater aquifer or well construction.  Some groundwater 

monitoring wells like PLM-5A/B, OPM-5A/B, TMW-16A, and WRW-3A show a near constant groundwater 

elevation with little response to precipitation events and these wells are likely controlled by natural 

hydraulic features.  For example, PLM-5A/B water level is likely controlled by the water level in the 

existing Watercourse #4, OPM-5A/B by the level in the local road drainage facilities, TMW-16A by the 

level in Scraggy Lake, and WRW-3A/B by the water level in the existing unnamed tributary to the east.  
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Groundwater monitoring wells OPM-1A/B, OPM-2A/B and OPM-3A/B (Figure 3.10) are located between 

the open pit and Moose River. Groundwater declines in these wells are monitored against action levels 

assigned in the Groundwater Contingency Plan (Stantec 2019).  If the water level drop between 

consecutive monthly readings is greater than the 2016 baseline annual range of water levels, the 

Groundwater Contingency Plan is triggered for the operation of the Touquoy open pit.   

A declining trend has been observed at OPM-2B, and to a lesser degree at OPM-2A, throughout 2017, 

2019 and 2020 operation which is attributed to dewatering of the open pit.  At OPM-2A, the GWCP was 

triggered during the month of January and at OPM-2B during the month of June.  As this declining trend 

is a continuation from last year's review, the consequences have been considered and will be continually 

evaluated going forward.  

In addition to the longer-term trend observed at OPM-2A/B, a drop in water levels in July 2020 was 

observed in adjacent groundwater monitoring wells OPM-1A/B and OPM-3A/B between the open pit and 

Moose River.  Although interactions with surface water were noted (see section 3.1.2), the interactions 

appear to be the result of the open pit intercepting baseflow that would otherwise have reached Moose 

River.  This effect was temporary, recovering following increased recharge in both the flows in Moose 

River, and the groundwater levels around the open pit, except at OPM-2B.  

Unlike surface water, fluctuations in water level are more gradual in groundwater as precipitation and 

runoff typically takes longer to recharge the aquifer than to reach the stream.  The 2020 total precipitation 

(1,368 mm) was lower than that observed since 2016, with below average precipitation during early winter 

(January and February), early summer (May and June) and late fall (October and November).  This 

resulted in a decline in water levels in the summer across the site, and water levels decreased near levels 

observed during the summer of 2016 across the site.  However, monthly precipitation in July and 

Augustwere higher in comparison to previous years.  The increased precipitation in early summer 

recovered water levels across the site, as has been observed in previous years. Onsite precipitation 

during the months it was recorded, was typically less than the amount measured at the Halifax airport 

with the onsite trend in line with that observed in the regional data.   

Groundwater elevations are highest in WRW-2A and are lowest in TMW-6A/B, which is consistent with 

the surface topography. OPM-2B also has a low groundwater elevation, likely due to open pit dewatering. 

TMW-15A/B is topographically high and naturally has a higher groundwater elevation.  In addition, TMW-

15B, is located below a natural clay drumlin which would characteristically have low permeability through 

the medium.  No other notable increasing and/or decreasing trends were observed in 2020.   Continued 

monitoring of these water level trends will continue in 2021. 
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Figure 3.9  Groundwater Level Monitoring at Plant Site (PLM) 

 

Figure 3.10 Groundwater Level Monitoring at Waste Rock Piles (WRW) 
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Figure 3.11 Groundwater Level Monitoring at Open Pit Mine (OPM) Wells 

 

Figure 3.12 Groundwater Level Monitoring at TMW East Wells 
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Figure 3.13 Groundwater Level Monitoring at TMW Wells South Wells 

 

Figure 3.14 Groundwater Level Monitoring at TMW West Wells 
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Figure 3.15 Groundwater Level Monitoring at SSP Wells 

 

3.2.3 Groundwater Quality 

Seventy-three monitoring wells were monitored quarterly between January and December 2020 to meet 

the requirements of the IA. Q1 sampling was not conducted for PLM-5B, WRW-3B, TMW-5A, and TMW-

5B as ice in the well prevented the sampling. In addition, SSP-3B was replaced by SSP-3C in Q3 

therefore monitoring of SSP-3B was discontinued and results associated with this well are not included in 

this report.   

Groundwater quality monitoring results are presented in Appendix A, and are compared to the criteria 

specified by Condition 8 of the IA.  Groundwater quality is screened against ‘Monitoring Wells’ columns 

(Columns A and B) of Table 6 ‘Site Water Monitoring Criteria’ in Appendix K.  A Mann Kendall trend 

analysis was calculated to determine if there was change relative to baseline as described in the 

Groundwater Contingency Plan (Stantec 2019) and is presented in the tables in Appendix A.  

Groundwater trend plots are provided in Appendix B. Similar to surface water, non-detections were 

plotted as half the reporting limit.  For each sampling location, laboratory analysis was conducted for 

inorganic (general chemistry), organic (hydrocarbons TPH and BTEX), dissolved metals, and cyanides.  

In-situ field parameters (temperature, pH, total dissolved solids and electrical conductivity) were 

measured prior to collecting groundwater samples at each well.  

In 2020, groundwater hardness values ranged from 1.9 mg/L to 390 mg/L across the monitoring locations 

and was generally moderately hard (61 to 120 mg/L).  Twenty-one wells (PLM-4A, SSP-1A, OPM-1A, 

OPM-6A/B, WRW-1A/B, WRW-5A/B, TMW-4B, TMW-9A/B, TMW-10A/B, TMW-11A/B, TWM-12A/B, 
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TWW-15A/B, and SSP-1A) had hardness values greater than 120 mg/L, with a maximum value at 

TMW-9A of 390 mg/L. 

Groundwater TSS ranged from below detection limit (1.0 mg/L) to 2,100 mg/L in 2020 and was generally 

below 20 mg/L.  No increasing trends were observed.  The maximum value of TSS was 2,100 mg/L 

observed in March 2020 at well TMW-15A. It was noted that this well had to be hand-purged to collect the 

sample, which likely disturbed sediments accumulated at the bottom of the well.  A well integrity 

inspection and subsequent repair work was completed in June 2020. Following repairs, concentrations of 

TSS at TMW-15A decreased substantially to 67 mg/L and 96 mg/L in September and December, 

respectively.   

Groundwater turbidity values ranged from below detection limit (1.0 NTU) to greater than 1,000 NTU in 

2020. Turbidity varied between wells with the majority of higher values associated with shallow wells.  

The highest turbidity value observed was greater than 1,000 NTU at well OPM-1A, TMW-15A, and 

SSP-1B. 

Except for groundwater toluene concentrations at SSP-1A in June (0.02 mg/L) and September (0.021 

mg/L) which met the applicable Column B criteria (0.06 mg/L), groundwater concentrations of organic 

sampling parameters related to hydrocarbons (i.e., benzene, toluene, ethylbenzene and total xylenes) 

were below laboratory detection limits in samples collected in 2020.  

Thiocyanate was detected at WRW-1A. Strong acid dissociable (SAD) cyanide, total cyanide, cyanates, 

and weak acid dissociable (WAD) cyanide were not detected in groundwater samples collected from the 

wells in 2020. 

There were no exceedances of the applicable criteria outlined in Columns A and B for chloride, nitrate, 

nitrite, unionized ammonia, antimony, barium, beryllium, boron, chromium, cyanide, iron, molybdenum, 

nickel. selenium, silver, strontium, thallium, uranium, vanadium, benzene, toluene, ethylbenzene, and 

total xylene.  There were no concentrations above action level values of the Groundwater Contingency 

Plan (Stantec 2019) for cobalt, lead, nickel, or zinc.  

As outlined in Industrial Approval (2012-084244-08) condition 8(v); all monitoring wells have been 

compared to both ‘Monitoring Wells’ columns (Columns A and B) of Table 6 ‘Site Water Monitoring 

Criteria’ in Appendix K. Dissolved parameters which exceeded the applicable guideline (Column A for 

monitoring wells <10 m from a watercourse and Column B for monitoring wells >10 meters or greater from 

a watercourse) and/or the action level values of the Groundwater Contingency Plan (Stantec 2019) for 

groundwater are summarized in Tables 3.8, 3.9, 3.10 and are discussed in further detail below. A 

comparison of all monitoring wells and criteria outlined in Column A can be found in Appendix A. 

 Aluminum – One of the 73 monitoring well sampled had aluminum concentrations which exceeded 

the applicable criteria for groundwater for at least one sampling event.  This exceedance occurred 

within the TMF monitoring wells (TMW-13A) and occurred during all four sampling events in 2020. 

The maximum concentration of aluminum was 5800 µg/L, observed at OPM-3A during the June 

sampling event.  
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 Ammonia Nitrogen – No Ammonia Nitrogen exceedances occurred for groundwater monitoring 

wells. One well was observed to have an ammonia concentration above Threshold 2 action level 

values of the Groundwater Contingency Plan (i.e., TMW-15A) and one monitoring well was observed 

to have a Threshold 1 exceedance (TMW-7A). The maximum value of ammonia was also observed at 

this location TMW-15A (1.2 µg/L).  One monitoring well was observed to have a statistically 

increasing trend for ammonia (TMW-9A). 

 

 Arsenic – Ten groundwater monitoring wells had arsenic concentrations which exceeded the 

applicable criteria for groundwater for at least one sampling event. Exceedances were primarily 

associated with deep monitoring wells for other occurrences.  Three groundwater monitoring wells 

had an arsenic concentration above the Threshold 2 action level value of the Groundwater 

Contingency Plan (TMW-11A, TMW-15A, and WRW-5B), while six groundwater monitoring wells 

showed an increasing trend.  The maximum concentration of arsenic was 16,000 µg/L, observed at 

OPM-1A.  These trends are discussed further in Section 4.0. 

 

 Beryllium – One groundwater well (TMW-15A) reported a laboratory method detection limit (10 µg/L) 

that exceeded the applicable criteria (4 µg/L).  The increased detection limit was elevated due to 

dilution required to reduce the matrix effects of high iron (110,000 µg/L) and manganese (32,000 

µg/L) concentrations.     

 

 Cadmium – One groundwater monitoring well had cadmium concentrations which exceeded the 

applicable criteria for at least one sampling event.  Groundwater cadmium exceedances occurred at 

TMW-13A during two separate sampling events (March and September).  Monitoring well TMW-13A 

is associated with Column A criteria (wells <10m of a watercourse).  

 

 Cobalt – There were 7 monitoring wells that exceeded the applicable guideline for cobalt for at least 

one sampling event. Thirteen groundwater monitoring wells show increasing trends for cobalt 

concentrations and one monitoring well had concentrations above Threshold 2 action level value of 

the Groundwater Contingency Plan. The maximum concentration of cobalt was 130 µg/L, observed at 

well TMW-15A. Cobalt exceedances appeared to be associated with shallow monitoring wells except 

for TMW-15B. 

 

 Copper – Three groundwater monitoring wells had copper concentrations which exceeded the 

applicable criteria for at least one sampling event.  Groundwater copper exceedances occurred at 

TMW-13A/B and WRW-3A. Groundwater copper exceedances are associated with Column A criteria 

(monitoring wells <10m from a watercourse). Eighteen monitoring wells show an increasing trend for 

copper concentrations and two monitoring wells had concentrations above the Threshold 2 action 

level value of the Groundwater Contingency Plan and one monitoring well had concentrations above 

the Threshold 1 action level value.  The maximum value of copper was 150 µg/L, observed at well 

TMW-3A. 

 

 Dissolved Chloride – There were no exceedances of the applicable criteria for groundwater.  Four 

monitoring wells show statistically increasing trends for dissolved chloride concentrations.  In addition, 
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15 monitoring wells had concentrations above the 95th percentile. The maximum concentration of 

dissolved chloride was 45 mg/L, observed at monitoring well TMW-14A. 

 

 Electrical Conductivity (EC) – Five monitoring wells show significantly increasing trend for electrical 

conductivity. One monitoring well had observed EC above the 75th percentile, while 12 monitoring 

wells had observed EC above the 95th percentile. The maximum electrical conductivity value was 900 

µS/cm, observed at well TMW-9A. 

 

 Lead – Two groundwater monitoring wells had lead concentrations which exceeded applicable 

criteria for groundwater for at least one sampling event. These exceedances occurred in OPM and 

TMF well sets in shallow wells (OPM-6A and TMW-9A). The maximum concentration of lead was 12 

µg/L, observed at OPM-6A. 

 

 Manganese – Forty-one (41) groundwater monitoring wells had a manganese concentration which 

exceeded the applicable criteria for groundwater for at least one sampling event. Manganese 

exceedances occurred in both shallow and deep monitoring wells and was observed in each 

monitoring well group. The maximum concentration of manganese was 13,000 µg/L, observed at 

OPM-7B. 

 

 Mercury – One monitoring well (OPM-1A) had a mercury concentration which exceeded applicable 

criteria for groundwater during the September 2020 sampling event. The maximum concentration of 

mercury was 1.2. µg/L, observed at OPM-1A. 

 

 Modified TPH (Tier 1) – One groundwater monitoring well (WRW-3B) had modified a TPH 

concentration which exceeded the applicable criteria for one sampling event.  The maximum Modified 

TPH (Tier 1) concentration was 0.25 mg/L, observed at WRW-3B during the June 2020 sampling 

event.  Single exceedances have occurred annually since 2017 in either June or September and 

concentrations return to below laboratory method detection limit following. 

 

 Sulphate – Three groundwater monitoring wells had a sulphate concentration above the Threshold 1 

action level value of the Groundwater Contingency Plan for at least one sampling event, while one 

groundwater monitoring well had a sulphate concentration above the Threshold 2 action level value of 

the Groundwater Contingency Plan.  There were 22 groundwater monitoring wells with increasing 

trends.  The increasing trends appear to be associated with TMW and OPM monitoring wells (shallow 

and deep).  The maximum concentration of sulphate was 340 µg/L, observed at TMW-9A. 

 

 Sodium – Four monitoring wells show statistically increasing trends for sodium concentrations.  Eight 

monitoring wells had concentrations above the 95th percentile and . appear to be associated with the 

shallow wells in the TMF except for WRW-5A. The maximum concentration of dissolved sodium was 

38,000 µg/L, observed at well TMW-9A. 

 

 Vanadium – One groundwater well (TMW-15A) reported a laboratory method detection limit (20 µg/L) 

that exceeded the applicable criteria (6.2 µg/L).  The increased detection limit was elevated due to 
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dilution required to reduce the matrix effects of high iron (110,000 µg/L) and manganese (32,000 

µg/L) concentrations.   

 

 Zinc – There was one exceedance of the applicable criteria for zinc (WRW-3A).  This occurred in the 

September 2020 sampling event, zinc was non-detect during the other 2020 sampling events.  The 

maximum concentration of zinc was 190 µg/L, observed at well TMW-11A. 

Table 9 Summary of 2020 Groundwater Quality Monitoring Stations with 
Exceedance of Site Water Monitoring Criteria as Outlines in Industrial 
Approval Appendix K, Table 6 by Parameter for TMW Locations 

Monitoring Location 
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A
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3B
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-1
4B

 

TM
W

-1
5A

 

TM
W

-1
5B

 

TM
W

-1
6A

 

TM
W

-1
6B

 

Dissolved Aluminum -1 - - - - - - - - - - 4 - - - - - - 

Dissolved Arsenic 3 - - - - - - - 5 - - - - - - - - - 

Dissolved Beryllium - - - - - - - - - - - - - - 1 - - - 

Dissolved Cadmium - - - - - - - - - - - 2 - - - - - - 

Dissolved Cobalt - 1 - - - - 4 2 - - - - - - 4 4 - - 

Dissolved Copper - - - - - - - - - - - 1 3 - - - - - 

Dissolved Fluoride  - - - - - - - - - - - - 4 - - - - - 

Dissolved Lead - - - - - - 2 - - - - - - - - - - - 

Dissolved Manganese 2 - 4 - 4 1 4 5 - 1 4 - - 3 5 4 2 5 

Dissolved Vanadium - - - - - - - - - - - - - - 1 - - - 

Total Lead - - - 2 - - - - - - - - - - - - - - 

Total Manganese - - - - - - - - - - - - - - 3 - - 3 

Total Number of 
Exceedances 

5 1 4 2 4 1 10 7 5 1 4 7 7 3 14 8 2 8 

NOTES: 1 “-“ indicates that no exceedances were recorded during this reporting period. 
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Table 10 Summary of 2020 Groundwater Quality Monitoring Stations with 
Exceedance of Site Water Monitoring Criteria as Outlines in Industrial 
Approval Appendix K, Table 6 by Parameter for PLM and OPM Locations 
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Dissolved Arsenic -1 - - - 1 - 3 4 4 2 3 - - - - 1 - 

Dissolved Cobalt 1 - - - - - - 4 - - - - - - - - - 

Dissolved Lead - - - - - - - - - - - - - - - 1 - 

Dissolved Manganese - 3 4 4 3 3 - 4 4 - - 1 4 4 4 2 3 

Total Mercury - - - - - - - 1 - - - - - - - - - 

Total Number of 
Exceedances 

1 3 4 4 4 3 3 13 8 2 3 1 4 4 4 4 3 

NOTES: 1 “-“ indicates that no exceedances were recorded during this reporting period. 

 

Table 11 Summary of 2020 Groundwater Quality Monitoring Stations with 
Exceedance of Site Water Monitoring Criteria as Outlines in Industrial 
Approval Appendix K, Table 6 by Parameter for WRW and SSP Locations 

Monitoring Location 
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Dissolved Arsenic -1 - - - - - - - 5 - - - - - - - 

Dissolved Copper - - - - 1 - - - - - - - - - - - 

Dissolved Fluoride  - - - - - 3 - - - - - - - - - - 

Dissolved Manganese 3 4 1 4 4 3 1 4 - - 3 3 3 3 1 3 

Dissolved Zinc - - - - 1 - - - - - - - - - - - 

Modified TPH (Tier 1) - - - - - 1 - - - - - - - - - - 

Total Arsenic  - - - - - - - - - 3 - - - - - - 

Total Number of 
Exceedances 

3 4 1 4 6 7 1 4 5 3 3 3 3 3 1 3 

NOTES: 1 “-“ indicates that no exceedances were recorded during this reporting period. 

 

In addition to Columns A and B of Table 6 ‘Site Water Monitoring Criteria’ in Appendix K of the IA, 

groundwater quality was compared to groundwater seepage quality predictions as summarized in 

Table 3.10 (Stantec 2016) for a subset of shallow wells on the eastern side of the TMF near watercourses 

that feed into Scraggy Lake.  This allows an indirect comparison of the predicted water quality in the 
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watercourses east of the TMF.  However, to the west of the TMF, additional evaluation of the 

groundwater quality is not needed, as the predicted water quality in Watercourse #4 includes the 

groundwater seepage from these wells, as discussed in Section 3.1.3.   

Table 12 2020 Groundwater Quality above Groundwater Quality Predictions 

Parameter 

Groundwater 
Quality 

Prediction 
(µg/L)  

TMW-3A 
TMW-

4A 
TMW-

6A 
TMW-
14A 

Dissolved Aluminum (Al) 677 86.25 127.50 177.50 66.33 

Dissolved Antimony (Sb) 12.8 <1 <1 <1 <1 

Dissolved Arsenic (As) 57.1 <1 <1 <1 <1 

Dissolved Cadmium (Cd) 0.0052 0.02 0.06 0.03 0.05 

Dissolved Calcium (Ca) 124,000 5,678 2,380 1,410 8,575 

Dissolved Chloride (Cl) 24,000 6.15 3.30 4.65 30.75 

Dissolved Chromium (Cr) 1 <1 <1 <1 <1 

Dissolved Cobalt (Co) 137 3.25 4.43 7.15 <0.4 

Dissolved Copper (Cu) 10.2 73.25 15.73 44.25 3.30 

Dissolved Iron (Fe) 2110 <50 <50 102.50 <50 

Dissolved Lead (Pb) 7.2 <0.5 <0.5 5.65 <0.5 

Dissolved Magnesium (Mg) 3,480 1770.00 722.50 477.50 2675.00 

Dissolved Manganese (Mn) 24.4 47.25 44.75 49.75 11.25 

Dissolved Nickel (Ni) 0.59 4.33 13.85 31.75 2.00 

Dissolved Phosphorus (P) 174 <100 <100 <100 <100 

Dissolved Potassium (K) 46,600 582.50 535.00 510.00 330.00 

Dissolved Selenium (Se) 1.91 <0.5 <0.5 <0.5 <0.5 

Dissolved Silver (Ag) 0.413 4.15 0.15 0.21 <0.1 

Dissolved Sodium (Na) 258,000 5,825 3,725 3,750 11,025 

Dissolved Uranium (U) 6.53 <0.1 <0.1 <0.1 <0.1 

Dissolved Zinc (Zn) 47.1 <5 21.50 66.50 7.38 

Dissolved Sulphate (SO4) 533,000 19.65 13.83 4.43 6.80 

Nitrogen (Ammonia Nitrogen) 17,100 <0.05 <0.05 <0.05 <0.05 

Strong Acid Dissociable Cyanide (CN) 3,400 <0.005 <0.005 <0.005 <0.005 

Weak Acid Dissociable Cyanide (CN-) <50 <0.003 <0.003 <0.003 <0.003 

Note:  

Bold indicates concentrations higher than predicted concentration 

*Detection limit changed in December 2018 to 5.0 mg/L (previously 1.0 mg/L)  
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Mean 2020 groundwater concentrations of aluminum, antimony, arsenic, calcium, chloride, chromium, 

cobalt, iron, lead, magnesium, phosphorus, potassium, selenium, sodium, uranium, silver, sulphate, 

nitrogen, zinc, and WAD and SAD cyanide were below the predictions for the TMW monitoring wells, with 

the exception of silver and zinc in one sampling location (TMW-3A and TMW-6A, respectively) during the 

2020 operating period. Groundwater concentrations are higher than predicted cadmium, copper, 

manganese, and nickel at all four locations (TMW-3A, TMW-4A, TMW-6A, and TMW-14A) in 2020, which 

is comparable to that previously identified in the 2016 baseline, 2017 construction, and 2018 and 2019 

operating periods. Although the mean concentrations exceeded predicted values, elevated water quality 

concentrations were generally temporary in nature and subsequent monitoring showed these levels had 

returned to below the predicted level.  As discussed in Section 2.4, limited groundwater quality data was 

available at the time the predictions were prepared, and therefore the groundwater quality was assumed 

to have the same water quality as the tailings water and may have been biased low. 

Weekly in-situ pH monitoring was conducted in the sump pond in the open pit in 2020. Monitoring results 

are summarized in Figure 3.15 and in Table 3.11.  The results of the monitoring for the east pond 

(WRSP1) are summarized in Figure 3.16 and Table 3.12, and the monitoring results for the west pond 

(WRSP2) are found in Figure 3.17 and Table 3.13. 

 

Figure 3.16 Weekly Open Pit Sump Pond pH Monitoring in 2020   
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Table 13 2020 Weekly Open Pit pH Monitoring 

Date pH Comments 

2020-01-03 7.46 Sample taken from hose. 

2020-01-07 - No water, sump was dry. 

2020-01-17 7.52 Sample taken from hose. 

2020-01-30 - No water, sump was dry. 

2020-02-06 7.55 Sample taken from sump. 

2020-02-11 - No access to sump. 

2020-02-20 7.97 Sample taken from sump. 

2020-02-26 7.36 Sample taken from hose. 

2020-03-03 7.47 Sample taken from hose. 

2020-03-19 7.78 - 

2020-03-27 7.33 - 

2020-03-31 7.23 Sample taken from pit floor. 

2020-04-07 7.88 Sample taken from hose. 

2020-04-17 8.17 Sample taken from hose. 

2020-04-21 7.78 Sample taken from hose. 

2020-04-28 7.99 Sample taken from hose. 

2020-05-12 7.27 Sample taken from hose. 

2020-05-19 7.31 Sample taken from hose. 

2020-05-26 - No water. 

2020-06-10 7.54 - 

2020-06-16 7.52 Sample taken from hose. 

2020-06-23 6.97 Sample taken from hose. 

2020-07-02 - No water. 

2020-07-03 6.93 - 

2020-07-07 7.18 Sample taken from hose. 

2020-07-14 8.08 Sample taken from hose. 

2020-07-21 7.38 - 

2020-07-28 7.51 - 

2020-08-04 7.34 Sample taken from hose. 

2020-08-11 7.36 Sample taken from hose. 

2020-08-18 - No water. 

2020-08-25 7.25 Sample taken from hose. 

2020-09-01 7.13 Sample taken from hose. 

2020-09-08 7.03 Sample taken from hose. 

2020-09-15 7.05 Sample taken from hose. 

2020-09-24 7.39 Sample taken from hose. 
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Table 13 2020 Weekly Open Pit pH Monitoring 

Date pH Comments 

2020-09-29 7.24 Sample taken from hose. 

2020-10-06 7.41 Sample taken from hose. 

2020-10-20 7.45 Sample taken from hose. 

2020-10-27 7.39 Sample taken from hose. 

2020-11-10 7.77 Sample taken from hose. 

2020-11-17 7.8 Sample taken from hose. 

2020-11-24 7.12 Sample taken from hose. 

2020-12-08 6.56 Sample taken from hose. 

2020-12-16 7.49 Sample taken from hose. 

2020-12-22 8.23 Sample taken from hose. 

2020-12-29 7.26 Sample taken from pit floor 

Note: “-” = Not recorded 

 

 

Figure 3.17 Weekly West (WRSP1) Collection Pond pH Monitoring in 2020 
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Table 14 2020 Weekly West (WRSP1) Collection Pond pH Monitoring 

Date pH Comments 

2020-01-03 - Frozen through. 

2020-01-07 - Frozen through. 

2020-01-17 - Frozen through. 

2020-01-30 - Frozen through. 

2020-02-05 - Frozen through. 

2020-02-14 7.69 Sample taken by berm 

2020-02-17 - Frozen through. 

2020-02-25 - Frozen through. 

2020-03-03 - Frozen through. 

2020-03-19 7.77 - 

2020-03-27 7.4 - 

2020-03-31 7.18 - 

2020-04-06 5.89 - 

2020-04-17 7.61 - 

2020-04-21 7.62 - 

2020-04-28 7.51 - 

2020-05-12 7.36 - 

2020-05-19 7.4 - 

2020-05-26 7.23 - 

2020-06-10 7.84 - 

2020-06-16 7.51 - 

2020-06-23 7.39 - 

2020-07-02 6.89 - 

2020-07-07 - No water. 

2020-07-14 7.56 - 

2020-07-21 8.11 - 

2020-07-28 7.86 - 

2020-08-04 7.13 Sample taken by culvert 

2020-08-11 7.28 - 

2020-08-18 7.65 - 

2020-08-25 7.64 - 

2020-09-01 7.13 Sample taken by culvert 

2020-09-08 7.69 - 

2020-09-15 7.63 - 

2020-09-24 7.25 - 

2020-09-29 7.36 - 
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Table 14 2020 Weekly West (WRSP1) Collection Pond pH Monitoring 

Date pH Comments 

2020-10-06 7.44 - 

2020-10-20 7.68 - 

2020-10-27 7.24 - 

2020-11-10 7.57 - 

2020-11-17 7.14 - 

2020-11-24 7.17 Sample taken from side of pond. 

2020-12-08 6.99 - 

2020-12-16 7.35 - 

2020-12-22 7.57 - 

2020-12-29 6.99 - 

 

 

Figure 3.18 Weekly East (WRSP2) Collection pond pH Monitoring in 2020 
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Table 15 2020 Weekly East (WRSP2) Collection Pond pH Monitoring 

Date pH Comments 

2020-01-03 - Frozen through. 

2020-01-07 - Frozen through. 

2020-01-17 - Frozen through. 

2020-01-30 - Frozen through. 

2020-02-05 - Frozen through. 

2020-02-14 7.8 Sample taken from center of pond using ice auger. 

2020-02-25 - Frozen through. 

2020-03-03 - Frozen through. 

2020-03-19 7.53 - 

2020-03-27 7.49 - 

2020-03-31 7.36 - 

2020-04-06 7.09 - 

2020-04-17 7.8 - 

2020-04-21 7.65 - 

2020-04-28 7.55 - 

2020-05-12 7.5 - 

2020-05-19 7.73 - 

2020-05-26 7.13 - 

2020-06-10 7.94 - 

2020-06-16 7.87 - 

2020-06-23 7.73 - 

2020-07-02 7.55 - 

2020-07-07 7.34 - 

2020-07-14 8.07 - 

2020-07-21 8.09 - 

2020-07-28 7.96 - 

2020-08-04 8.02 - 

2020-08-11 7.99 - 

2020-08-18 7.82 - 

2020-08-25 7.92 - 

2020-09-01 7.77 - 

2020-09-08 7.89 - 

2020-09-15 7.64 - 

2020-09-24 7.51 - 

2020-09-29 7.54 - 

2020-10-06 7.68 - 
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Table 15 2020 Weekly East (WRSP2) Collection Pond pH Monitoring 

Date pH Comments 

2020-10-20 7.66 - 

2020-10-27 7.56 - 

2020-11-10 7.72 - 

2020-11-17 7.78 - 

2020-11-24 7.38 - 

2020-12-08 7.16 - 

2020-12-16 7.71 Sample taken from hole in ice. 

2020-12-22 7.43 - 

2020-12-29 7.03 - 

3.2.4 Groundwater Monitoring for Historical Tailings Remediation 

Mining activities require the disturbance of historical tailings from the former Moose River Gold Mine 

(MRGM) and G&K Stamp Mills (G&K) in the vicinity of the open pit. The historical tailings areas were 

delineated, and a Historic Tailings Management Plan (HTMP) was prepared (Stantec 2018b).   

An engineered historical tailings contaminant cell was constructed within the TMF in 2018 and 2019. 

AECOM (2020) provided additional delineation and excavation of historical tailings and arsenic 

contaminated soil from the former G&K Stamp Mill and MRGM Stamp Mill areas throughout 2018 and 

2019 to progress the open pit mine.  The remediation of 39,840 tonnes of historical tailings and 103,370 

tonnes of arsenic contaminated soil was completed in 2018 (AECOM 2019).  An additional 59,440 tonnes 

of historical tailings and 60,890 tonnes of arsenic contaminated soil was remediated in 2019 (AECOM 

2020). No additional historic tailings or arsenic contaminated soil was remediated in 2020. 

The monitoring wells in the HT and OPM series are used to assess the groundwater quality in the area of 

historic tailings deposition before and after tailings removal.  These wells are also used to confirm 

whether pit dewatering is affecting the groundwater in the area of the historical tailings.  A memo 

summarizing the groundwater levels and water quality associated with the historical tailings observed in 

2020 is provided in Appendix H.  
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4.0 INTERPRETATION OF RESULTS 

To assess the effects of construction and operation of the mine on groundwater and surface water, the 

2020 surface water and groundwater analytical results were compared to the relevant baseline conditions 

established from the monitoring conducted in 2016 and 2017; criteria from Columns A, B, and C in 

Appendix K, Table 6 of the IA; water quality predictions; and GWCP action levels. Surface water and 

groundwater data from 2020 at the Touquoy Gold Project have been reviewed for spatial and temporal 

trends and are discussed below. 

4.1 SPATIAL AND TEMPORAL INTERPRETATION 

Based on the derived groundwater contour mapping (Figures 3.6 and 3.7), groundwater flows generally 

from north to south. Groundwater at the Site is assumed to ultimately discharge to surface water features, 

such as Watercourse #4 and Scraggy Lake. Portions of lakes and rivers could act as inflows to or 

outflows from the groundwater system depending on the stage compared to the head in the aquifer. 

Six pairs of groundwater monitoring wells are located around the open pit to identify changes to the 

groundwater level from open pit dewatering. Each well pair consists of a shallow well to monitor the 

overburden and the uppermost 10 m of higher-permeability fractured rock, and the deep well to monitor 

the composite pressure in bedrock fractures. As expected, the local cone of depression created from 

open pit dewatering draws seepage toward the open pit which is collected in a sump at the base of the 

open pit and pumped to the TMF. 

A review of monthly groundwater levels in these wells (Figure 3.10) showed a consistent decline in the 

groundwater level at OPM-2B, and in some months declines in the shallow well OPM-2A exceeded the 

assigned action level thus triggering the Groundwater Contingency Plan to assess if any significant loss is 

occurring in Moose River. As much of the predicted groundwater inflow to the open pit is through the 

shallow bedrock, interactions with shallow wells are more likely to be prominent. Groundwater elevations 

in both OPM-1A/B dropped below 2016-2017 baseline levels in mid-2019.  Recovery in groundwater 

levels occurred in fall 2019 to near the lowest baseline levels with a subsequent minor decrease in late 

2019. Groundwater elevations at these locations in 2020 demonstrated seasonal fluctuations consistent 

with the other monitoring well locations; however, while maximum elevations were near the lowest 

baseline elevations, average groundwater elevation was below baseline conditions.  Similar trends were 

not identified in the remaining groundwater wells in the vicinity of the open pit.  

The depressed water table at OPM-1A/B and OPM-2A/B appears to have a minor influence on stream 

flows in Moose River during the low-flow period.  This effect is not directly attributable to the dewatering 

rates of the open pit, and there is no evidence of direct inflows from Moose River to the open pit.  

However, the reduced baseflow in Moose River is the result of intercepted groundwater flow that would 

have otherwise discharged to Moose River. Additional characterization of the fish habitat in Moose River 

downstream of SW-2 recommended as part of the 2019 Annual Report was completed in 2020, and is 

included in Appendix H.  However, as project-related effects to surface water flows are predicted to be 

less than 5%, no adverse effects to the aquatic environment are identified.  
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Groundwater monitoring well nest pairs (shallow and deep) are present at 17 locations along the east, 

west and south sides of the TMF and polishing pond. A review of 2020 water levels at groundwater 

monitoring well pairs around the perimeter of the TMF indicated that they vary within the range of 

seasonal variations, except for the bedrock wells at TMW-12B and TMW-15B.  The lack of changes in the 

water level responses around the TMF therefore do not suggest large changes to the groundwater 

seepage rates from beneath the TMF to the surrounding surface water features. As discussed below, 

these findings were consistent with groundwater quality trends.  

The responses at TMW-12B and TMW-15B increased with an increase in water level inside the TMF 

before stabilizing.  The increasing trend corresponds to the increase in water level in the TMF and is 

believed to be the result of the buildup of static water pressure from inside the TMF on the clay drumlin 

being transferred to the confined bedrock.  The bedrock water levels stabilized in mid-2018 and appear to 

have found a natural equilibrium of pressure between the bedrock and overburden.  The bedrock water 

levels have remained relatively constant in 2020.    

The 2016 baseline conditions had elevated concentrations of water quality parameters such as ammonia, 

arsenic, mercury, aluminum, iron, nickel, cadmium, copper, lead, zinc, and manganese (Stantec 2017a). 

Exceedances of applicable guidelines were considered to be either naturally occurring, or the result of 

historical anthropogenic (i.e., non-Project related) activities, varying seasonally and representing baseline 

conditions at the mine site. The evaluation of potential water quality effects from the operation of the mine 

is based on longer-term upward or downward trends in comparison to baseline conditions, determined 

using the Mann Kendall test, and concentration thresholds determined for the Groundwater Contingency 

Plan for key indicator parameters and general parameters.  Increasing concentration trends and 

Threshold 1 and Threshold 2 action level exceedances are summarized on Table 16. 

At the open pit wells, several increasing trends were identified or continued in 2020.  These are 

summarized below: 

 Cobalt: increasing trends continued in OPM-1A and OPM-7A.  Cobalt concentrations at OPM-1A 

exceeded the IA criteria; cobalt concentrations at OPM-7A remained below criteria.  A new 

increasing trend was identified at OPM-1B in 2020; however, concentrations remained below 

criteria. 

 Copper:  Increasing trends continued at OPM-2A/2B.  increasing trends were identified at OPM-

1A, OPM-4B, OPM-5A, OPM-6A and OPM-7A.  Concentrations that exceeded the Threshold 2 

action levels were identified at OPM-3A in the fourth quarter of 2020.Copper concentrations 

remained below criteria at all OPM wells. 

 Sulphate:  Increasing trend continued at OPM-7A in 2020.  Increasing trends were identified at 

OPM-1A, OPM-4B, OPM-6A/6B and OPM-7B. 

 Conductivity: Increasing trends continued at OPM-7A/7B with conductivity values at OPM-7B 

exceeding the 95th percentile in 2020.  Increasing trends previously identified in OPM-6A/6B in 

2018 and 2019 were not reported in 2020. 
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 Dissolved chloride: Increasing trends continued at OPM-7A/7B with dissolved chloride 

concentrations at OPM-7B exceeding the 95th percentile in 2020.  Dissolved chloride 

concentrations met the IA Table 6 criteria.  Increasing trends previously identified at OPM-6A/6B 

in 2018 and 2019 were not reported in 2020. 

 Dissolved sodium: increasing trends continued at OPM-7A with a new trend identified in late 2020 

at OPM-7B. All concentrations in OPM-7A met the applicable IA Table 6 criteria. 

Groundwater concentrations of key and general indicator parameters in the OPM wells remain below their 

respective action levels, and only the increased surveillance action has been triggered at this time.  Per 

the Groundwater Contingency Plan (Stantec 2018), criteria-based triggers have not been set for the OPM 

group of wells.  While the concentration of copper at OPM-3A in Q4 2020 is identified as achieving the 

Threshold 2 action level, the concentration meets the IA criteria.  As a result, continued monitoring with 

increased surveillance will be conducted at this well, however, no remedial action is recommended at this 

time. 

At the plant wells, increasing trends of cobalt continued to be observed at PLM-1A and PLM-2B, although 

they remain below the Threshold 1 action levels. Increased surveillance was triggered in 2019 based on 

an increasing trend of chloride concentrations at PLM-2A and elevated chloride concentrations and 

electrical conductivity at PLM-2B.  No increasing trends in conductivity or chloride were identified at PLM-

2B or PLM-2A, respectively in 2020; however elevated chloride concentration persist at PLM-2B and 

PLM-5A.  Additional actions do not appear to be warranted at this time based on the trigger thresholds 

remaining below the Tier 1 action levels.  New increasing trends of copper were identified in PLM-1A, 

PLM-3B and PLM-4A, with the concentration of copper at PLM-4A exceeding the Threshold 1 action level 

in the fourth quarter of 2020.  Copper concentrations are minimally elevated at this location for this 

reporting period.  Increased surveillance will be triggered; however additional actions are not warranted at 

this time.  This will be reviewed regularly in 2021 to determine if additional mitigations are required. 

Increasing trends previously identified at PLM1A (chloride), PLM-1B (sodium), PLM-2A (chloride), PLM-

2B (conductivity) and PLM-3A (sodium) did not persist in 2020. 

At the waste rock wells, increasing trends of arsenic were observed at WRW-5A/B, with WRW-5B 

exceeding the GWCP Threshold 2 action level in 2018 and again in 2020, but only exceeding the 

Threshold 1 action level in 2019.  Increasing cobalt was observed at WRW-2B starting in 2019 and 

continuing in 2020 and at WRW-5B in 2018 and 2019.  Concentrations at both wells remained below the 

Threshold 1 action level.  Surface water quality in SW-19 was investigated and not found to be adversely 

affected by this increase.   An increasing trend in copper was identified in WRW-4A in Q4 2020. 

Increasing trends of sodium at WRW-5A, and chloride at WRW-4A and WRW-5A/B were also noted, as 

well as conductivity at WRW-5A/B.  The increases appear to be associated with interactions of infiltration 

through the WRSA, based on review of sulphate results for samples collected from the WRSA ponds and 

at WRW-5A/B, and an investigation of sulphate concentrations in Watercourse #4 (See Appendix H).  

However, the water quality remains below the guidelines for potable water and protection of freshwater 

aquatic life. 
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Table 16 Summary of Groundwater Quality Trends and Action Levels 
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OPM-1A 0 X X X X X X X X X X 0 0 X X X X X 0 X X X X X 0 0
OPM-1B 0 0 X X X X 0 0 0 0 0 0 0 0
OPM-2A 0 0 X X X X X 0 0 0 0 0 0 0
OPM-2B 0 0 X X X X X 0 0 0 0 0 0 0
OPM-3A 0 0 0 T2 0 0 0 0 0 0 0
OPM-3B 0 0 0 0 0 0 0 0 0 0
OPM-4A 0 0 0 0 0 0 0 0 0 0
OPM-4B 0 0 X X X X X 0 0 X X X X X 0 0 0 0
OPM-5A 0 0 0 X X X X 0 0 0 0 0 0 0
OPM-5B 0 0 0 0 0 0 0 0 0 0
OPM-6A 0 0 0 X X X X 0 0 X X X X X 0 0 0 0
OPM-6B 0 0 0 0 0 0 X X 0 0 0 0
OPM-7A X X X 0 0 X X X X 0 0 X X X X X 0 X X X X X X X X X X X X X X X
OPM-7B 0 0 0 0 0 X X X X X 0 X X X P95P95X X X P95P95 0 X X

PLM-1A 0 X X X X X 0 X X X X 0 0 0 0 0 0 0
PLM-1B 0 0 0 0 0 0 0 0 0 0
PLM-2A 0 0 0 0 0 0 0 0 0 0
PLM-2B 0 X X X X X 0 0 0 0 0 0 X P75P75P95P95 0
PLM-3A 0 0 0 0 0 0 0 0 0 0
PLM-3B 0 0 X X X X X 0 0 0 0 0 0 0
PLM-4A 0 0 0 T1 0 0 0 0 0 0 0
PLM-4B 0 0 0 0 0 0 0 0 0 0
PLM-5A 0 X X X X 0 0 0 0 0 0 0 P95P95P95P95P95 0
PLM-5B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TMW-14A 0 0 0 0 0 0 X 0 0 0 0
TMW-14B 0 0 0 0 0 0 0 0 0 0
TMW-1A 0 0 0 0 0 0 0 0 P95X P95P95P95 0
TMW-1B 0 0 0 0 0 0 0 P95 P95P95P95P95P95P95P95P95P95P95
TMW-2A 0 0 0 X X 0 0 0 0 0 0 0
TMW-2B 0 0 0 0 0 0 0 0 0 0
TMW-3A 0 0 0 0 0 X X X X X 0 0 P75P95P75P95P95P95P75P95P95P95
TMW-3B 0 0 T2 X X T1 T1 0 0 0 0 0 0 0

TMW-11A X X X X T2 0 X X X X T2 T2 X X X 0 0 X X T1 T2 X 0 X P95P95P95P95X P95P95P95P95P95P95P95P95P95
TMW-11B 0 X X X X X 0 0 0 T1 T1 T1 T1 T1 0 P95P95P95P95P95 0 0
TMW-10A 0 X X X 0 0 X X T1 T2 X 0 P95X P95P95P75 0 X
TMW-10B 0 X X X X X 0 X X X X 0 0 T1 X T1 T2 X 0 P95X P95P95X 0 0
TMW-9A X X X X X 0 X X X X X 0 X X 0 X X X X X 0 X X X X X X X X X X X X X X X
TMW-9B 0 X X X X X 0 X X X X 0 0 X X X X X 0 X X X X X X X X X X X X X X X
TMW-8A  0 X X X T2 X 0 0 0 0 0 X X
TMW-8B 0 0 0 X 0 0 X X X X X 0 P75 P75P75P75 0
TMW-7A 0 0 0 X X X X T2 T2 T2 T1 T1 0 X X X X X 0 P95P75X P95P95P95P95P75X 0
TMW-7B 0 X 0 0 0 0 X X 0 0 X P75P75X X 0
TMW-12A 0 0 X X X X X 0 0 X T1 T1 T1 T1 0 P95P95P95P95P95P75P75P75 0 P75
TMW-12B 0 0 0 0 0 0 0 0 P95P95 0 0
TMW-15A X X X T2 T2 X T1 T1 X T2 X X X X T2 0 T2 T2 X T2 0 X X X X X 0 P95P95P95 P95P95P95P95P75P95 0
TMW-15B 0 0 X X T1 X 0 X X X X 0 0 0 0 0 0 0

TMW-16A 0 0 T2 T2 X T1 T2 0 0 X X X X X 0 0 P75P95P95P95P95 0 P95P95P95P95
TMW-16B 0 0 0 0 0 0 0 0 0 0
TMW-13A 0 0 0 0 0 X X X X X 0 0 P95P95P95P95 0 X
TMW-13B 0 X X 0 0 0 0 0 X X X X 0 0 0 0
TMW-4A 0 0 0 0 0 0 0 0 0 0
TMW-4B X X X X X X X X X X 0 0 0 X T1 T1 T1 T1 0 P95P95P95P95P95 0 P95P95P95P95P95P95P95P95P95
TMW-5A 0 0 0 0 0 X X X T1 X 0 P95P95P95P95P95P95P95P95P95P95P95P95P95P95P95
TMW-5B X 0 X X X 0 X X X 0 0 0 0 0 0 X 0 X X X 0 0 P95 0 P95P95P95P75 0 P95P95P95P95 0 P95P95P95
TMW-6A 0 0 0 0 0 0 0 0 0 0
TMW-6B 0 0 0 0 0 0 0 0 P95P95P95X 0

WRW-1A 0 0 0 0 0 0 0 0 0 0
WRW-1B 0 0 0 0 0 0 0 0 0 0
WRW-2A 0 0 0 0 0 0 0 0 0 0
WRW-2B 0 X X X X X 0 0 0 0 0 0 0 0
WRW-3A 0 0 0 0 0 0 0 0 0 0
WRW-3B 0 0 0 0 0 0 0 0 0 0
WRW-4A 0 0 X X X X 0 0 0 0 0 P95P95P95P95P95 0
WRW-4B X 0 0 0 0 0 0 0 0 0
WRW-5A X X X X X 0 0 0 0 T1 T1 T1 T2 T2 0 P95P95P95P95P95P95P95P95P95P95P95P95P95P95P95
WRW-5B T1 T1 T1 T1 T2 0 0 0 0 X X X X X 0 X X X P95P95X X X P95P95 0

Notes: * Trends are cumulative X Increasing Trend X Increasing Trend
T1 Tier 1 Exceedance P7575th Percentile
T2 Tier 2 Exceedance P9595th Percentile

Tailings Management Facility Eastern Wells

Waste Rock Wells

Tailings Management Facility Western Wells

Tailings Management Facility Southern Wells

WAD Cyanide Conductivity Chloride Sodium

Open Pit Wells

Plant Wells

Arsenic Cobalt Copper Ammonia Mercury Sulfate
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In the vicinity of the TMF, increasing trends were observed for some key indicator parameters in observed 

in 2020.  The wells around the TMF are divided into three groups for this discussion: 

 East of TMF including (from north to south) TMW-14A/B, TMW-1A/B, TMW-2A/B, and TMW-3A/B 

 West of TMF including (from north to south) TMW-11A/B, TMW-10A/B, TMW91A/B, TMW-8A/B, 

TMW-7A/B, TMW-12A/B, TMW-15A/B 

 South of TMF, including TMW-16A/B, TMW-13A/B on the west side, and TMW-4A/B, TMW-5A/B, and 

TMW-6A/B on the east side.  These wells are located in the vicinity of the polishing pond and 

constructed wetland. 

On the east side of the TMF, increasing trends were previously observed for arsenic at TMW-14B, 

however these did not persist in 2020.  The increasing concentration trend of copper at TMW-3B and 

sulphate at TMW-3A continued through 2020, with additional increasing trends observed for copper at 

TMW-2A and sulphate at TMW-14A.  The concentrations were generally below the Threshold 1 or 2 

action levels, with the exception of periodic exceedances of copper at TMW-3B.  Increased surveillance 

continues at these locations, but as these locations are upgradient of the extent of tailings pond in the 

TMF, the increased concentrations of key indicator parameters are not likely associated with the 

operation of the TMF.   

West of the TMF, increasing trends were observed for arsenic at TMW-11A, TMW-9A, and TMW-15A; 

cobalt at TMW-15A/B, TMW-11A/B, TMW-10A/B, and TMW-/9B; copper at TMW-11A, TMW-10B, TMW-

9A/B, TMW-8A, TMW-7A, TMW-12A, and TMW -15AB; and ammonia at TMW-7A, TMW-9A and TMW-

15A.  Concentrations were generally below the GWCP Threshold 1 and Threshold 2 action levels, with 

the exception of cobalt at TMW-11A and TMW-15A/B; copper at TMW-11A, TMW-8A and TMW-15A; total 

ammonia at TMW-7A and TMW-15A; and sulphate at TMW-11A/B, TMW-10A/B and TMW-12A.  The 

source of the sulphate and metals, particularly along the northwest of the TMF was investigated as 

summarized in Appendix H.  As presented in the appendix, the seepage from the WRSA contributes 

elevated concentrations of sulphate.  Although the sulphate concentrations are high compared to baseline 

conditions, the water quality is not adversely affected with respect to potable (Column A) or fisheries 

(Column C) guidelines included in Appendix K, Table 6 of the IA.   

Although water quality associated with sulphate does not exceed any water quality guidelines, it may 

indicate the potential for other water quality parameters associated with the waste rock runoff or seepage 

to migrate toward Watercourse #4.  The water quality at SW-WRSP1 indicates the potential for elevated 

nitrate, arsenic, cadmium, iron, and manganese in seepage from the WRSA to Watercourse #4. It is 

recommended that water quality modelling be conducted to evaluate the change in water quality in 

Watercourse #4 that may be associated with continued seepage from the WRSA to Watercourse #4.  It is 

recommended that water quality in wetland monitoring well MW15, located in Wetland 15, also be 

monitored.  This sampling should include the list of parameters from the IA, sampled on a quarterly basis. 

The unionized ammonia concentration at TMW-7A was calculated from the total ammonia concentration 

and a significant decreasing trend was noted.  Concentrations of ammonia nitrogen generally decrease 

during 2020 resulting in a subsequent change from Threshold 2 to Threshold 1 action level exceedance in 

the second half of 2020.  Increased surveillance activity will continue at this location.   
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South of the TMF, increasing trends were observed for arsenic at TMW-13B in the second half of 2020 

and continued increasing trends at TMW-4B.  The previously increasing trend in arsenic concentrations at 

TMW-5B was not present consistently throughout 2020.   Increasing trends in cobalt continued at 

TMW-4B and TMW-5B.  All 2020 groundwater arsenic and cobalt concentrations were below the 

Threshold 1 or Threshold 2 action levels.  Increasing sulphate trends continued at TMW-5B, TMW-13A 

and TMW-16A or were first identified (TMW-13B).  Sulphate concentrations at TMW-4B and TMW-5A 

exceeded the Threshold 1 action levels at least once in 2020.  Concentrations of copper measured in 

groundwater at TMW-16A exceeded the Threshold 2 action levels.  Increased surveillance will begin 

(TMW-16A) or continue at these locations. 

The downstream water quality is evaluated for Moose River at SW-2, Watercourse #4 at SW-3, and 

Scraggy Lake at SW-13.  The final discharge point for the mine is at SW-14, and discharges to Scraggy 

Lake via a constructed wetland. 

Water quality in Moose River at SW-2 is consistent with the background water quality (SW-11 and SW-1), 

although a single concentration of copper (2.5 µg/L) exceeded the Column C criteria (2 µg/L) was 

reported in May 2020.  The water quality in Moose River does not appear to be affected by operations at 

the Site. 

Surface water quality results at Watercourse #4 (SW-3) and Scraggy Lake (SW-13) were compared to 

water quality predictions from the water quality modelling downstream of the TMF (Stantec 2016).   

The discharge from the FDP at SW-14 continued in 2020 between April and June and October through 

November, and consistently discharged at concentrations less than the MDMER discharge limits.  

Although the water quality at SW-14 exceeded the Column C criteria for several parameters, it did not 

impair the downstream water quality in Scraggy Lake, as measured at SW-13.  Concentrations of cobalt 

arsenic, copper, selenium, and WAD cyanide did not meet the Column C criteria in SW-15.  A preliminary 

investigation has indicated that the water at SW-15 may to be due to seepage from the polishing pond 

seeping to the watercourse, or possibly due to effluent from the FDP discharging from the engineered 

wetland.  It is recommended that possible mitigation options be investigated in 2021, in consultation with 

ECCC, DFO, and NSE.  The mean concentrations of all measured parameters in 2020 at Scraggy Lake 

were less than the predicted values.   

Baseline concentrations of chromium, magnesium, and nitrate at Watercourse #4 exceeded the predicted 

concentrations (Table 3.5).  In 2020, the concentrations of calcium, magnesium, nitrate, and sulphate 

exceeded the predicted values, with the maximum values of calcium, magnesium, and sulphate 

exceeding the maximum concentrations observed in 2016.  As these concentrations do not exceed the 

guidelines, no additional characterization is required at this time.   

Surface water quality above predictions was also noted in all surface water monitoring stations in 

Watercourse #4.  Water quality predictions were calculated using historical baseline water quality, surface 

water effluent quality, and groundwater seepage quality. Water quality predictions may have been biased 

low due to a short baseline monitoring record. Surface water quality at SW-23 above these predictions 

was not attributed to tailings seepage or mine site effluent. 
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4.2 QUALITY ASSURANCE/QUALITY CONTROL  

Field (blind) duplicates were collected to measure sampling and laboratory analysis precision. Field 

duplicates are collected at the same time and location as the original samples. A blind duplicate was 

collected for each round of samples with the target of 10% quality assurance/quality control (QAQC) 

samples for the groundwater and surface water samples.  

Of the surface water samples collected, 84 QA/QC samples were collected consisting of 32 field 

duplicates, 24 trip blanks and 28 field blanks (33% QA/QC samples). The results of the surface water field 

duplicate analyses, shown in Table A.85 (Appendix A), indicate an acceptable RPD for 97 of the 107 

parameters considered, and demonstrates that the field sampling was generally done in a consistent 

manner between surface water samples. Exceptions were noted most frequently for turbidity, which is 

attributed to collecting the samples in sequence and not homogenized prior to sampling.  Other 

exceptions included dissolved manganese (1 sample), total calcium (2 samples), total aluminum (1 

sample), and cyanate (1 sample).  The relatively increased number of RPD exceedances for total metals 

correlates to the variability of turbidity noted above, and is not considered to adversely affect the QA/QC 

overall. Field blanks and trip blanks were generally less than or equal to the detection limit for the 

parameters analyzed.  

Of the groundwater samples collected, 67 QA/QC samples were collected consisting of 29 field 

duplicates, 20 trip blanks and 18 field blanks (27% QA/QC samples). The results of the groundwater field 

duplicate analyses are shown in Table A.84 (Appendix A). The results indicated an acceptable RPD for 

67 out of 75 parameters considered and demonstrates that the field sampling was generally done in a 

consistent manner between groundwater samples.  Exceptions were noted most frequently for turbidity 

and TSS, which is attributed to collecting the samples in sequence and not homogenized prior to 

sampling.  Other exceptions included barium (4 samples), copper (4 samples), total dissolved solids 

(TDS) (2 samples), aluminum (1 sample) and alkalinity (1 sample). Field blanks and trip blanks were 

generally less than or equal to the detection limit for the parameters analyzed.  

Water quality results were provided by the client to Stantec in tabular format for review and analysis and 

these tables are presented herein. Tabular results are assumed to be consistent with the original 

laboratory certificates provided by BV Labs. To check this assumption, Stantec cross-referenced ten 

percent of the tabular results to check data consistency, and the data was found to be consistent between 

the tables and laboratory certificates. It should be noted though, that a full concordance check was not 

undertaken. 

External laboratory QA/QC procedures follow stringent standards and QA reports are provided with each 

sampling submission. Samples were sent to BV Labs, an accredited facility under the Canadian 

Association for Laboratory Accreditation (CALA). A summary review of the laboratory certificates of 

analysis was carried out in order to verify data validity and accuracy. For the majority of samples 

submitted, laboratory requirements were met.  

Laboratory certificate comments were considered during the reporting and analysis of water quality 

parameters. Laboratory certificates for the surface water and groundwater locations sampled in 2020 are 

appended to this report for reference (Appendix C).   
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4.3 RECOMMENDATIONS 

Recommendations for improvements to the surface water and groundwater monitoring programs are 

summarized in Table 17 below and were anticipated to be completed in 2020.  

Table 17 Status of 2019 Recommendations 

Recommendation Status 

Commission surface water quality monitoring station SW-22 north of 
the TMF at the small seepage collection pond shown on Figure 1.1 Complete 

Conduct a well integrity inspection at TMW-15A to understand the 
reason for hand-purging at this well.  Complete repairs to the well if 
necessary Complete 

Update the survey of top of casing elevations to confirm wells have 
not shifted over time Complete 

Request approval from NSE to decommission domestic well 
6749_OFFI that is no longer sampled due to safety issues. 

Complete.  Approval was requested; 
however, it was confirmed in 2020 that 
domestic well 6749_OFFI remains in 
use 

Decommission well 6719_HILC (and 6749_OFFI pending NSE 
approval) using a Certified Well Driller in accordance with NSE well 
decommissioning guidelines. 

Incomplete.  The 6719_HILC well will be 
decommissioned following house 
demolition activities to ensure safe 
access 

Commission a study to characterize the potential source of sulphate 
and elevated metals along the west side of the TMF.  An interim 
report that outlines the investigation work completed with 
recommendations for additional work, if required, should be 
prepared by the end of September 2020 

Complete, and included as Appendix I of 
this report 

Commission a periodic review of field sampling methodologies in 
the SOPs by an independent specialist. 

Complete.  Groundwater and Surface 
Water Sampling SOPs were reviewed 

Recommendations for continual improvement of the surface water and groundwater sampling program in 

2021 are: 

 Re-start monitoring and sampling from the domestic 6749_OFFI well in 2021. 

 Postpone abandonment and decommissioning of domestic well 6719-HILC to be completed 

coincident with house demolition. 

 Investigate potential safe control of the aquatic vegetation at SW-11 to improve flow measurements, 

in consultation with NSE and Fisheries and Oceans Canada (DFO). 

 Complete quarterly review of the dissolved copper concentrations at the PLM wells, specifically at 

PLM-1A, PLM-3A and PLM-4A where new increasing trends were identified in 2020.   

 Investigate extent of groundwater effects in southwest corner of TMF (i.e., near TMW-12A/B and 

TMW-15A/B) to understand risks to surface water receptors. 

 Investigate possible mitigation options to manage water quality in the vicinity of SW-15 in consultation 

with ECCC, DFO, and NSE.   

 Conduct water quality modelling to evaluate the change in water quality in Watercourse #4 that may 

be associated with continued seepage from the WRSA to Watercourse #4.  
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 Consider adding wetland monitoring well MW15, located in Wetland 15 to the water quality sampling 

program, sampling for parameters from the IA on a quarterly basis. 
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Appendix A WATER QUALITY MONITORING DATA 

A.1 LEGEND FOR WATER QUALITY SUMMARY TABLES 

A.1.1 Flagged Values 

NC Not calculated 

Bold Underline Exceeds Criteria (Column A and Column B (groundwater) or Column C (surface water) of Table 
6 in Appendix K of IA 2012-084244-08) 

Underline Exceeds the Groundwater Contingency Plan Action Levels  

 Exceeds Threshold 1 Action Level for Key Indicator Parameter 

 Exceeds Threshold 2 Action Level for Key Indicator Parameter 

 

A.1.2 Water Quality Standards and Guidelines 

 Column A (Monitoring Wells <10 m from a watercourse), Column B (Monitoring wells >10 m from a 

watercourse), Column C (surface water) of Table 6 (Site Water Monitoring Criteria), Appendix K in IA 

2012-084244-08. 

 Notification of Contamination Protocol, Table 3; Fresh Water 

 Tier 2 Pathway Specific Standards (PSS) for Groundwater for groundwater discharge to surface 

water 0-10 m from surface water body or >10 m from surface water body. Nova Scotia Contaminated 

Sites Regulations (2014), Table A3. 

 Groundwater Contingency Action levels for groundwater at the mine site, Groundwater Contingency 

Plan (GWCP) revision 1.2 (January 2019) 

 Metal and Diamond Mine Effluent Regulations for liquid effluent discharge limits to fresh surface 

water (June 2018), Schedule 4, Authorized Limits of Deleterious Substances 

A.1.3 Notes  

 Modified TPH (Tier 1) value shown is for Fuel and Lube 

 minimum statistic based on the minimum value of sampling event at site 

 mean statistic based on mean value of sampling events at site, non-detect values were calculated 

based on half of the detection 

 limit 

 maximum statistic based on the maximum value of sampling event at site 

 Exceedances of water quality standard is the number of occurrences the parameter concentration 

exceeded this standard 
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A.1.4 Abbreviations and Units 

NC Not calculated 

- No data, statistic, guideline or standard available 

TBA To be analyzed.  Laboratory released data set prior to completing sample analysis. 

< Parameter concentration below laboratory’s reportable detection limit 

GCPAL Groundwater Contingency Plan Action Level.  Parameter values that trigger an action as part of the 
Groundwater Contingency Plan (Stantec 2019) 

MK Trend Mann-Kendall trend analysis to identify statistically significant trends relative to baseline 

me/L milliequivalent per litre 

mg/L milligrams per litre 

TCU true colour unit 

% percent 

NTU nephelometric turbidity unit 

μg/L micrograms per litre 

μS/cm microSiemens per centimetre 

 

 



Column A Exceedances

WELL LOCATION
Dissolved 
Aluminum

Dissolved 
Arsenic

Dissolved 
Beryllium

Dissolved 
Cadmium

Dissolved 
Cobalt

Dissolved 
Copper

Dissolved 
Fluoride 

Dissolved 
Iron

Dissolved 
Lead

Dissolved 
Manganese

Dissolved 
Nickel

Dissolved 
Selenium

Dissolved 
Silver

Dissolved 
Vanadium

Dissolved 
Zinc

Modified TPH 
(Tier 1)

Total 
Aluminum

Total 
Arsenic 

Total 
Cadmium

Total 
Copper 

Total Iron 
Total 
Lead

Total 
Manganese

Total 
Mercury

Weak Acid 
Dissociable 

Cyanide
Toluene

PLM-1A 2 - - - 1 4 - - - - 1 - - - 4 - - - - - - - - - - -

PLM-1B - - - - - 3 1 - - - - - - - 1 - - - - - - - - - - -

PLM-2A 3 - - - - 4 - - - 3 - - - - - - - - - - - - - - - -

PLM-2B 2 - - - - 2 - 3 - 4 - - - - - - - - - - - - - - - -

PLM-3A 3 - - 2 - 3 - - - - - - - - 2 - - - - - - - - - - -

PLM-3B 3 - - - - 3 - - - - - - 1 - - - - - - - - - - - - -

PLM-4A 4 - - 3 - 4 - - - 4 - - - - 1 - - - - - - - - - - -

PLM-4B - 4 - - - 3 4 - - 3 - - - - 1 - - - - - - - - - - -

PLM-5A - - - - - 2 4 - - - - - - - - - - - - - - - - - - -

PLM-5B - 3 - - - - 3 - - 3 - - - - - 2 - - - - - - - - - -

OPM-1A 4 4 - - 4 4 - 2 - 4 - - 1 - - - - - - - - - - 2 - -

OPM-1B 2 4 - - - 1 - 4 - 4 - - - - - - - - - - - - - - - -

OPM-2A 3 2 - - - 4 - 1 1 - - - 1 - 1 - - - - - - - - 1 - -

OPM-2B 2 3 - - - 2 - - - - - - - - - - - - - - - - - 1 - -

OPM-3A 2 - - 1 - 2 - 1 1 - - - - - 1 - - - - - - - - - - -

OPM-3B 1 - - - - 2 - - - - - - - - - - - - - - - - - - - -

OPM-4A 4 - - 4 - 4 - - - 1 - - - - - - - - - - - - - 2 - -

OPM-4B 4 2 - 4 - 4 - - - 4 - - - - 4 - - - - - - - - - - -

OPM-5A 3 1 - - - 3 - 3 - 4 - - - - 1 - - - - - - - - - - -

OPM-5B 3 2 - - - 2 - 2 - 4 - - - - - 2 - - - - - - - - - -

OPM-6A 2 2 - - - 4 - 2 1 2 - - 1 - 1 - - - - - - - - 1 - -

OPM-6B - 1 - - - 3 - - - 3 - - - - - 1 - - - - - - - - - -

OPM-7A 4 1 - - - 3 - 1 1 - - - - - - - - - - - - - - 1 - -

OPM-7B 2 - - - - 3 - - - - - - - - - 2 - - - - - - - - - -

WRW-1A - - - - - 2 1 - - 3 - - - - - - - - - - - - - - - -

WRW-1B - - - - - 2 1 - - 4 - - - - - - - - - - - - - - - -

WRW-2A - - - - - 2 4 - - 1 - - - - - 1 - - - - - - - - - -

WRW-2B - - - - - 2 4 - - 4 - - - - 2 - - - - - - - - - - -

WRW-3A - - - - - 1 - - - 4 - - - - 1 - - - - - - - - - - -

WRW-3B - - - - - - 3 - - 3 - - - - - 1 - - - - - - - - - -

WRW-4A 2 - - - - 3 - - - 1 - - - - 3 - - - - - - - - - - -

WRW-4B - 3 - - - 1 4 - - 4 - 1 - - - 1 - - - - - - - - - -

WRW-5A 5 1 - - - 2 - 1 - - - - - - - - 3 3 - - - - - 4 - -

WRW-5B 1 5 - - - 2 - - - - - - - - - - 3 3 - - - - - - - -

SSP-1A - - - - - 2 3 - - 3 - 1 - - - - - - - - - - - - - 2

SSP-1B 1 - - - - 1 2 1 - 3 - - - - - - - - - - - - - 1 - -

SSP-2A - - - - - 1 3 - - 3 - - - - - - - - - - - - - - - -

SSP-2B - - - - - 1 3 - - 3 - - - - - - - - - - - - - - - -

SSP-3A - - - - - 1 3 - - 1 - - - - - - - - - - - - - - - -

SSP-3C - - - - - - - - - 2 - - - - - - - - - - - - - - - -

TMW-1A 3 - - - - 2 - - - - - - - - 1 - - - - - - - - - - -
TMW-1B 1 - - - - 2 - - - - - - - - - - - - - - - - - - - -
TMW-2A 3 - - - - 3 - - - - - - - - - - - - - - - - - - - -
TMW-2B 3 - - - - 3 - 1 1 - - - 1 - - - - - - - - - - - - -
TMW-3A 4 - - - - 4 - - - - - - 4 - - - - - - - - - - - - -
TMW-3B 1 3 - - - 4 - - - 2 - - - - - - - - - - - - - - - -
TMW-4A 4 - - 1 1 4 - - - - 1 - 4 - 3 - - - - - - - - - - -
TMW-4B 4 - - - - 1 - 1 - 4 - - - - - - - - - - - - - - - -
TMW-5A 2 - - - - 2 - - - - - - - - - - - - - - - - - - - -
TMW-5B 2 3 - - - - 3 - - - - - - - - 3 - - - - - - - - - -
TMW-6A 4 - - 1 - 4 - - 4 - 3 - 3 - 4 - - - - - - - - - - -
TMW-6B 1 - - - - 3 - - - - - - - - 2 - - - - - - - - - - -
TMW-7A 4 - - - - 2 - 4 - - - - - - - - - - - - - - - - - -
TMW-7B 4 - - - - 1 - 4 - 4 - - - - - - - - - - - - - - - -
TMW-8A 4 - - 2 - 4 - - - 1 - - - - 1 - - - - - - - - - - -
TMW-8B 4 - - - - 4 - - - - - - - - 1 - - - - - - - - - - -
TMW-9A 4 - - 4 4 4 - 2 2 4 - - - - - - - - - - - - - 4 - -
TMW-9B 1 - - 1 - 2 - - - - - - - - - - - - - - - - - - - -
TMW-10A 3 - - 1 - 2 - 1 - - - - - - - - - - - - - - - - - -
TMW-10B 4 - - - - 2 - - - - - - - - - - - - - - - - - - - -
TMW-11A 4 - - - 2 4 - - - 5 - - - - 2 - - - - - - - - 2 - -
TMW-11B - 5 - - - 1 - - - - - - - - - 1 - - - - - - - - - -
TMW-12A 4 - - - - 2 - - - 1 - - - - - - - - - - - - - - 1 -
TMW-12B - - - - - 1 4 - - 4 - - - - - - - - - - - - - - - -
TMW-13A 4 - - 2 - 1 - - - - - - - - - - - - - - - - - - - -
TMW-13B - - - - - 3 4 - - - - - - - - - - - - - - - - - - -
TMW-14A 4 - - 2 - 4 - - - - - - - - - - - - - - - - - - - -
TMW-14B - 4 - - - 3 4 - - 3 - - - - - - - - - - - - - - - -
TMW-15A 5 2 1 2 4 3 - 4 - 5 - 2 1 1 - - 3 - 3 3 3 2 3 4 - -
TMW-15B 3 1 - 1 4 3 - 4 - 4 - - - - - - - - - - - - - 1 - -
TMW-16A 5 - - 1 - 4 1 - - 2 - - - - - - 3 - 2 3 - - - - - -
TMW-16B - 5 - - - 3 4 - - 5 - - - - - - 3 3 - 3 3 - - - - -
Number of 
Locations with 
Exceedances

50 22 1 16 7 68 21 19 7 40 3 3 9 1 20 9 5 3 2 3 2 1 1 12 1 1

Number of 
Exceedances 151 61 1 32 20 177 63 42 11 126 5 4 17 1 37 14 15 9 5 9 6 2 3 24 1 2



Table A.1 - SW-1 Water Quality

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
   

17-Mar-16 19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 12-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 03-Apr-17 28-Apr-17 29-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18

Field Parameters

Conductivity (Field) µS/cm 0.3 15.99166667 22.4 - - 23 30 26 36 0 68.7 0

Dissolved Oxygen mg/L 7.55 11.29083333 14.45 - -

Oxidation Reduction Potential mV 155.5 219.65 293.4 - -

pH (Field) pH 3.6 5.5975 16.07 - - 6.88 5.42 5.95 5.74 4.71 5.25 5.24

Temperature ºC -0.6 8.8 22.2 - - 19.9 18.8 10.6 6.5 -0.2 0.5 0.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 6.1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.3 3.925 5.2 0 120 No trend 4.5 3 3.9 3.7 3.5 3.8 2.9 4.6 3.9 3.8 4 3.3 3.3 3.2 3 3.1 3.1 3.8 5.2 5.5 4.8 13 5.8

Dissolved Sulphate (SO4) mg/L <2 <2 3.3 - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 2.1 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.012 - - Significant Decreasing 0.011 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.083 - - No trend <0.050 0.051 <0.050 <0.050 <0.050 0.069 <0.050 <0.050 <0.050 0.081 0.092 0.053 <0.050 0.051 <0.050 <0.050 0.093 <0.050 <0.050 0.06 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.083 0 13 No trend <0.050 0.051 <0.050 <0.050 <0.050 0.069 <0.050 <0.050 <0.050 0.081 0.092 0.053 <0.050 0.051 <0.050 <0.050 0.093 <0.050 <0.050 0.06 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.065 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.11 - - No trend <0.050 <0.050 <0.050 <0.050 0.082 <0.050 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 - 0.22 <0.050 0.068 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000011 0.009167625 0.11 1 0.019 Significant Decreasing 0.00000788 0.00000497 0.00000752 0.0000036 0.0000201 0.00000336 0.000078 0.000000293 0.00000307 0.000000612 0.00000404 0.00000464 - 0.0000372 0.00000612 0.0000148 0.00016 0.00000238 0.00000433 0.00000193 0.000000104 0.000000382 0.000000379

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 6.1 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 2.3 4.433333333 5.8 - - No trend 4 3.3 4 4.4 5.5 5.9 5.3 7.4 5.8 5 4.3 4.1 4 5.2 4.3 4.7 4.8 7 7.1 5.8 4.4 10 4.5

Reactive Silica (SiO2) mg/L <0.5 1.560833333 2.4 - - Significant Increasing 1.1 0.73 <0.50 <0.50 0.62 <0.50 <0.50 2.5 2.2 2.3 1.9 1.2 0.65 0.56 <0.50 <0.50 <0.50 2.2 1.9 2.5 2.1 1.9 1.5

Colour TCU 63 92.33333333 140 - - No trend 48 52 67 98 84 77 44 150 90 83 54 45 61 90 100 94 64 160 94 120 80 35 44

Conductivity µS/cm 18 23.33333333 30 - - No trend 21 19 18 19 21 23 23 36 26 26 25 22 20 20 19 19 19 28 28 32 26 57 29

pH pH 5.11 5.776666667 6.14 - - Significant Decreasing 6.23 6.03 6.21 5.89 6.12 5.86 6.51 4.8 5.82 5.12 5.94 6 6.08 5.96 6.12 6.07 6.09 6.15 6.15 5.7 5.89 5.9 6.17

Turbidity NTU 0.63 1.1125 2.3 - - No trend 0.91 0.79 0.85 1.2 1 2.2 0.85 2.4 0.6 1 0.65 1 1.2 2.8 1.1 0.76 0.4 0.88 0.77 1.6 1.1 1.2 0.9

Total Organic Carbon (C) mg/L 6.9 9.481818182 16 - - No trend 4.8 5 5.4 7.8 10 8 6.6 18 11 10 6.2 4.3 5.5 7.6 9.2 9.5 7.9 16 12 19 16 6.7 5.8

Total Chemical Oxygen Demand mg/L <20 28.16666667 44 - - No trend 15 15 22 32 33 34 24 71 45 31 24 26 19 20 33 29 31 55 33 54 37 22 21

Calculated TDS mg/L 6 10.58333333 15 - - No trend - - - - - - - - - - 10 11 8 9 8 8 8 12 13 14 11 24 12

Total Dissolved Solids mg/L 30 30 30 - - Significant Increasing 9 7 8 8 10 10 10 14 13 11 - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.166666667 2.6 - - No trend <1.0 <1.0 <1.0 <2.0 <1.0 14 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 4.4 1.6 <2.0 <2.0 1.4 1.8 1 1 <1.0 <1.0

Calculated

Anion Sum me/L 0.06 0.1275 0.22 - - No trend 0.13 0.09 0.11 0.1 0.1 0.11 0.13 0.13 0.15 0.11 0.12 0.14 0.09 0.09 0.08 0.09 0.09 0.11 0.15 0.16 0.14 0.36 0.16

Cation Sum me/L 0.13 0.213333333 0.27 - - No trend 0.18 0.16 0.19 0.21 0.25 0.26 0.24 0.33 0.24 0.22 0.19 0.19 0.18 0.25 0.21 0.22 0.22 0.3 0.3 0.26 0.2 0.44 0.22

Ion Balance (% Difference) % 2.44 27.74666667 45.5 - - No trend 16.1 28 26.7 35.5 42.9 40.5 29.7 43.5 23.1 33.3 22.6 15.2 33.3 47.1 44.8 41.9 41.9 46.3 33.3 23.8 17.7 10 15.8

Langelier Index (@ 20C) N/A -4.53 -4.53 -4.53 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A -4.78 -4.78 -4.78 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A 10.6 10.6 10.6 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A 10.8 10.8 10.8 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 100 158.3333333 260 11 Equation No trend - - - - - - - - - - - - - - - - 82 250 180 260 160 130 100

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.6 10.5 25 8 5 No trend - - - - - - - - - - - - - - - - 11 11 8 5.9 7.1 3.2 3.9

Dissolved Barium (Ba) µg/L 2.4 3.525 5 0 1000 No trend - - - - - - - - - - - - - - - - 2.8 5.6 4 6 4 8.8 4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.01275 0.021 0 Equation No trend - - - - - - - - - - - - - - - - <0.010 0.017 <0.010 0.023 0.016 0.051 0.028

Dissolved Calcium (Ca) µg/L 500 1006.666667 1300 - - Significant Decreasing - - - - - - - - - - - - - - - - 1200 1800 1800 1300 950 2200 990

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.94 0 10 No trend - - - - - - - - - - - - - - - - <0.40 0.42 <0.40 <0.40 <0.40 0.67 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L 150 440 900 8 300 No trend - - - - - - - - - - - - - - - - 440 820 540 520 300 160 150

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.69 0 Equation No trend - - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 260 462.5 620 - - Significant Decreasing - - - - - - - - - - - - - - - - 450 620 610 620 480 1200 500

Dissolved Manganese (Mn) µg/L 12 52 99 0 820 No trend - - - - - - - - - - - - - - - - 26 81 34 90 57 200 87

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 110 157.5 220 - - No trend - - - - - - - - - - - - - - - - 150 200 170 370 180 310 190

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1600 2341.666667 2900 - - Significant Decreasing - - - - - - - - - - - - - - - - 2200 2800 3000 2600 2200 5100 2800

Dissolved Strontium (Sr) µg/L 3.2 6.408333333 8.3 0 21000 No trend - - - - - - - - - - - - - - - - 6.1 10 8.3 8 6.2 13 5.9

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.6 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 12 0 Equation No trend - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 <5.0 <5.0 7.3 <5.0

Total Metals

Total Aluminum (Al) µg/L 120 175.8333333 290 12 Equation No trend 140 130 140 180 180 130 87 410 210 230 160 130 170 210 180 170 180 310 190 270 190 150 140

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 3.9 13.05 35 10 5 No trend 6.1 5.7 11 17 25 22 13 6.8 5.8 5.1 5 5.1 9.4 12 18 24 20 14 8.5 7 9.3 4.2 4.2

Total Barium (Ba) µg/L 2.4 3.508333333 5.1 0 1000 No trend 3.2 3.3 2.5 2.4 3.1 2.9 2.3 8.9 4.8 5 3.4 3.1 3.2 3.8 2.9 3.1 3.3 6.3 3.5 5.5 4 9.4 3.9

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.013416667 0.024 0 Equation No trend 0.027 0.024 0.014 <0.010 <0.010 <0.010 <0.010 0.071 0.016 0.028 0.032 0.018 <0.010 0.014 0.01 <0.010 0.01 0.023 0.01 0.02 0.02 0.045 0.023

Total Calcium (Ca) µg/L 510 986.6666667 1300 - - Significant Decreasing 920 760 970 1100 1300 1400 1300 1700 1300 1100 980 980 950 1200 1000 1200 1100 1600 1300 1300 950 2000 860

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 Significant Decreasing <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.74 <0.40 <0.40 <0.40 <0.40 0.45 <0.40 <0.40 <0.40 1.2 0.41 <0.40 <0.40 <0.40 0.6 <0.40

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.1 - SW-1 Water Quality

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
   

17-Mar-16 19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 12-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 03-Apr-17 28-Apr-17 29-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 0.72 0 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 180 582.5 1400 8 300 No trend 230 200 400 690 1000 990 590 780 410 350 290 230 400 520 850 1100 1100 1100 610 640 430 220 200

Total Lead (Pb) µg/L <0.5 <0.5 0.83 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.56 <0.50 0.63 <0.50 <0.50 <0.50 <0.50 0.51 0.52 <0.50 0.51 0.78 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 250 454.1666667 610 - - No trend 420 340 390 440 540 600 520 760 590 540 450 410 400 500 440 450 460 650 540 600 470 1200 470

Total Manganese (Mn) µg/L 14 53 96 0 820 No trend 39 38 50 51 46 57 43 180 74 73 53 33 78 66 49 37 170 79 33 90 77 210 89

Total Mercury (Hg) µg/L <0.013 <0.013 0.015 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L <100 142.5 210 - - Significant Decreasing 200 190 220 140 170 150 200 620 280 220 120 150 190 180 140 <100 120 190 120 340 180 310 140

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 1500 2225 2800 - - No trend 2000 1800 1900 2000 2200 2300 2200 2700 2300 2200 2000 2100 2000 2500 2000 1900 1900 2700 2300 2600 2100 5200 2600

Total Strontium (Sr) µg/L 3.2 6.35 8.7 0 21000 No trend 5.4 4.4 5.5 6.4 8.2 7.8 6.7 11 8.6 7.2 5.7 5.6 5.5 6.3 6 7 5.7 10 7 8.4 6.2 13 5.5

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.175 3.3 - - No trend <2.0 <2.0 2.4 2.8 2.7 2.3 <2.0 4.7 2.8 <2.0 <2.0 <2.0 2.9 3.2 2.6 2.5 4.5 2.8 <2.0 2.5 2.2 3.6 <2.0

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 13 <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 6.1 <5.0

Specialty

Radium-226 Bq/L 0 0 0 - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.050 <0.050 <0.050 <0.050 <0.050 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0023 <0.0010 <0.0010 0.0016 0.001 <0.0010 <0.0010 0.0014 0.001

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.003 <0.003 <0.003 <0.003

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0023 <0.0010 <0.0010 0.0016 0.001 <0.0010 <0.0010 0.0014 0.001

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 100 5 5 5 5 5 5 5 5 5 100 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 18.87 19.18 19.77 22.89 25.27 23.12 21.24 31.93 26.25 25.27 20.89 18.06 19.92 22.65 24.44 24.76 16.88 30.47 27.17 32.62 30.47 21.55 20.34
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Table A.1 - SW-1 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date

 C063555 C088067 C0A9079 C0D5291 C0H4686 C0J9598

13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 14-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 18-Dec-18 15-Jan-19 11-Feb-19 6-Mar-19 9-Apr-19 8-May-19 5-Jun-19 10-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 22-Jan-20 13-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 13-Jul-20 4-Aug-20

20.3 17.3 36.8 39.5 64.8 48.7 42.2 56.7 32.5 35 15.4 19.7 21.8 30.8 42.3 36.1 44 20.2 20.7 21.3 19.9 14.1 13.6 13.5 13.7 11 0.3 17.40 22.4 22.4

14.32 14.07 14.45 12.9 11.62 9.41 7.57 7.55

215.9 222.6 278.7 293.4 288.4 164.20 193.80 172.30

5.45 4.86 5.33 5.44 6.85 6.66 7.39 4.82 5.02 7.63 4.55 6.12 7.09 5.95 6.41 5.68 5.75 6.52 7.83 5.41 4.68 4.5 5.03 5.28 4.51 3.6 4.1 6.07 4.41 4.85

1.3 3.6 15.7 14.8 23.6 25.3 13.9 7.9 1.1 0.3 -0.1 -0.1 -0.2 3.9 12.9 13.2 21.9 22.8 21.5 11.4 3.9 -0.1 -0.6 -0.6 -0.2 3.5 7.2 16.90 20.3 22.2

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.1 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

5.5 5 5.4 4.1 4.7 4 4.5 5.8 4.6 5 4.1 4 5 3.5 3.1 2.5 3.9 3.7 3.4 4.1 6.1 3.9 4.2 4.6 3.7 2.3 2.9 3.4 4.3 4

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 2.9 2.5 2.3 <2.0 <2.0 <2.0 3.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 0.01 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

0.065 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 <0.060 <0.050 <0.050 <0.050 0.063 0.083 0.053 <0.050 0.055 <0.050 0.057 <0.050

0.065 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 <0.060 <0.050 <0.050 <0.050 0.063 0.083 0.053 <0.050 0.055 <0.050 0.057 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.05 <0.050 <0.050 0.14 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.000000647 0.000000201 0.00000154 0.00000185 0.0000905 0.000066 0.000153 0.00000026 0.000000236 0.0000897 7.24E-08 0.00000269 0.0000249 0.00000254 0.0000299 0.00000285 0.00000639 0.000224 0.000724 0.00000133 0.000000136 6.45E-08 0.00000021 0.000000373 6.55E-08 0.000000011 4.68E-08 0.00000924 0.00000026 0.000000822

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.1 <5.0 <5.0

5.2 4 5.5 4 4.7 5.2 5.3 5.9 4.9 5 3.9 4.3 4.6 3 3.6 3.5 4 4.1 4 6.2 5.4 3.5 4.3 4.7 4.1 2.3 2.8 3.8 4.4 5.1

1.5 1.1 <0.50 <0.50 <0.50 <0.50 0.78 2.3 2.1 2.1 2.4 1.7 1.2 0.87 0.5 <0.50 <0.50 0.71 0.86 1 2.3 1.6 2.4 2.4 2.3 1.3 0.98 <0.50 1.4 1.1

36 56 67 99 110 76 34 120 88 73 79 52 46 44 60 88 110 78 50 94 85 96 81 91 77 63 78 83 92 110

28 26 28 22 25 26 28 35 27 27 24 23 24 20 19 19 19 20 21 28 27 23 23 25 24 18 19 19 24 22

5.93 5.78 6.41 5.98 6.45 6.45 6.64 5.14 5.27 5.76 5.46 5.9 5.86 6.06 6.11 6 6.16 6.17 6.42 6.14 5.59 5.83 5.81 6.01 5.72 6.13 5.79 6.05 5.73 6.02

0.78 0.9 1.4 0.98 1.4 0.96 0.56 0.83 0.73 0.6 0.64 0.71 0.67 1.1 0.86 1.2 2.4 0.6 0.48 1.4 1.8 1.9 0.66 0.78 0.69 0.89 1.8 1 1.2 1

5.2 6.9 7.5 9.1 10 8.8 6.6 16 9.8 8 8.5 6 5.1 5.4 6.8 7.5 9 7.6 6.3 12 13 10 7.6 6.9 7.7 7 8.1 7.4 9.8 -

24 21 20 25 20 21 15 44 27 28 20 <20 <20 21 <20 <20 30 22 <20 29 33 33 29 28 24 <20 25 21 26 34

12 10 11 8 10 9 10 14 12 12 11 10 13 8 7 6 8 12 11 13 14 9 11 15 11 6 7 11 11 10

- - - - - - - - - - - - - - - - - - - - - - - - - 30 - -

<1.0 1 1.4 2 4 2 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 1.6 1.4 1.2 2.8 1.2 1 <1.0 1 <1.0 <1.0 <1.0 <1.0 1.4 1.4 1.4 2.6

0.16 0.14 0.15 0.11 0.13 0.11 0.13 0.16 0.13 0.14 0.12 0.12 0.18 0.1 0.09 0.07 0.11 0.17 0.15 0.16 0.17 0.11 0.12 0.2 0.11 0.06 0.08 0.22 0.13 0.11

0.24 0.21 0.26 0.19 0.23 0.25 0.24 0.29 0.24 0.23 0.2 0.2 0.21 0.16 0.18 0.18 0.2 0.21 0.2 0.26 0.25 0.18 0.2 0.21 0.2 0.13 0.15 0.19 0.22 0.24

20 20 26.8 26.7 27.8 38.9 29.7 28.9 29.7 24.3 25 25 7.69 23.1 33.3 44 29 10.5 14.3 23.8 19.1 24.1 25 2.44 29 36.8 30.4 7.32 25.7 37.1

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC -4.53 NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC -4.78 NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.6 NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.8 NC NC

110 130 140 160 150 91 50 260 180 150 150 110 100 88 110 140 140 97 65 150 230 170 160 140 140 110 140 130 140 160

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.5 3.9 7.2 7.6 19 21 8.8 6.2 6.9 7 4.5 5.2 5.3 4.6 6.7 6.8 19 20 15 8.2 5.8 5.1 4.9 4.5 3.6 3.8 4.5 13 23 25

4.3 3.5 3.5 2.4 2.9 1.9 2.2 6 4.2 3.6 3.8 3.2 3.5 3 3 2.9 2.5 1.8 1.8 4.2 5 3.7 3.9 3.9 3.7 2.4 3.3 3 2.7 2.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.013 0.016 0.014 <0.010 <0.010 <0.010 <0.010 0.022 0.018 0.017 0.021 0.02 0.015 0.016 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.018 0.017 0.017 0.021 0.019 0.014 0.014 <0.010 <0.010 <0.010

1200 860 1400 940 1100 1200 1200 1300 1100 1100 890 1000 1000 660 830 800 910 930 920 1500 1200 740 950 1100 940 500 630 860 1000 1200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.94 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

160 170 230 300 720 740 320 460 300 280 250 190 190 120 140 240 670 720 530 370 360 250 250 220 210 150 190 370 700 900

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

550 450 510 410 460 520 540 640 520 540 420 440 490 340 380 380 410 430 420 600 590 390 460 450 420 260 300 400 460 510

61 46 45 41 39 22 24 88 56 48 57 49 39 64 44 43 48 15 14 25 71 57 55 52 67 50 43 99 50 36

<2.0 <2.0 <2.0 <2.0 3.3 <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 <2.0 <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 <2.0 <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

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

200 210 240 130 <100 100 120 180 150 160 120 160 230 290 260 180 110 <100 100 160 180 120 120 170 140 160 140 170 200 110

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2900 2600 3100 2200 2500 2700 2800 3200 2800 2600 2400 2300 2500 2000 2100 2100 2100 2200 2200 2700 2900 2200 2300 2400 2500 1600 1900 2100 2300 2200

7 5.6 6.7 5.8 6.7 7.1 6.5 8 6.9 6.9 5.6 6 6.2 4.3 5.2 5.2 5.8 5.8 5.2 8.3 8.3 5.1 6.2 6.4 5.6 3.2 4.5 5.5 7.1 7.6

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 12 9.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

120 150 170 180 180 110 57 260 210 160 170 130 110 120 120 150 170 120 87 170 250 220 170 150 160 120 170 160 150 180

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.7 4.4 9.1 9.3 26 27 11 7.2 9.1 8.1 5 5.7 6.1 5.2 8.3 7.7 24 26 18 9.3 6.3 5.9 5.8 4.8 3.9 4.1 5.3 16 30 35

3.8 3.7 3.3 2.6 3.1 2 2.1 5.9 4 3.8 3.7 3.5 3.3 2.9 3.1 3.1 2.7 1.9 1.8 4 5.1 3.6 3.9 3.6 3.8 2.5 3.2 2.6 3.1 2.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.016 0.017 0.012 <0.010 <0.010 <0.010 <0.010 0.024 0.022 0.017 0.017 0.013 0.013 0.013 0.016 <0.010 0.011 <0.010 <0.010 <0.010 0.019 0.018 0.016 0.019 0.021 0.012 0.013 0.015 <0.010 <0.010

1000 900 1100 980 1100 1200 1100 1300 1100 1100 870 930 1100 670 760 790 880 1000 900 1400 1200 780 930 980 950 510 640 830 1000 1300

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.54 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
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Table A.1 - SW-1 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date

 C063555 C088067 C0A9079 C0D5291 C0H4686 C0J9598

13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 14-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 18-Dec-18 15-Jan-19 11-Feb-19 6-Mar-19 9-Apr-19 8-May-19 5-Jun-19 10-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 22-Jan-20 13-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 13-Jul-20 4-Aug-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.5 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 0.68 <0.50 0.72

210 220 380 450 1100 1000 440 510 450 330 290 230 220 160 210 320 940 1100 780 480 420 300 300 250 240 180 240 560 1000 1400

<0.50 <0.50 <0.50 <0.50 0.56 0.76 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.54 0.59 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.79 <0.50 <0.50

490 440 450 430 450 480 540 600 530 520 420 420 470 330 350 370 410 450 420 630 580 390 480 450 420 250 290 370 450 530

55 48 55 47 57 41 22 89 64 49 56 47 37 61 44 44 60 25 25 29 70 57 56 50 70 48 43 96 54 44

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.015 <0.013 <0.013 <0.013 <0.013

<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 45 <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 <2.0 <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

170 230 250 130 <100 <100 110 150 140 160 100 170 180 240 240 190 160 <100 <100 150 180 120 110 130 130 160 140 150 180 <100

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2700 2500 2500 2300 2300 2400 2500 3000 2600 2500 2300 2100 2400 1800 2000 2100 2300 2200 2000 2600 2800 2100 2300 2300 2500 1500 1700 1900 2200 2200

6 5.5 5.7 6.1 6.2 6.7 6.5 8.2 6.4 7.3 5.7 5.8 6.5 4.1 4.6 5.3 5.5 6.4 5.3 8.4 8.3 4.9 6.4 5.7 5.6 3.2 4.9 5 6.3 8.7

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 2.3 2 3.5 <2.0 <2.0 2.9 2.4 <2.0 2.1 <2.0 2.2 <2.0 <2.0 <2.0 2.6 2.4 2.4 2.4 2.9 2.3 2.2 2 2.4 <2.0 3.3 <2.0 2.3 2.7

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.56 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

0.0012 <0.0010 <0.0010 0.0013 0.0012 <0.005 0.0013 0.0016 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17

<0.003 <0.003 <0.003 <0.003 0.0031 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030

0.0012 <0.0010 <0.0010 0.0013 0.0012 <0.005 0.0013 0.0016 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 5 5 5 100 100 100 5 5 100 5 5 100 5 5 5 5 100 100 5 5 5 5 5 5 5 5 5 5 5

0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

19.48 21.8 22.54 24.34 19 21.08 10.37 30.47 25.07 9.21 23.69 20.62 11.95 19.77 21.67 22.54 24.23 22.29 7.11 27.17 28.05 25.27 22.65 21.8 22.77 21.92 23.24 22.41 25.07 -
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Table A.1 - SW-1 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

C0M7320 C0Q8176 C0T1983 C0W0330

1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

17.4 19.9 20.9 19.4

8.91 10.74 11.48 12.47

155.50 201.7 228.2 221.1

16.07 4.95 4.35 3.95

16.9 8.4 5.8 5.8

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

3.3 5.1 5.2 4.1

<2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10

0.012 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.010 <0.010 <0.010 <0.010

0.11 <0.050 <0.050 <0.050

0.11 0.000000365 7.44E-08 2.96E-08

<5.0 <5.0 <5.0 <5.0

5.1 5.7 5.8 5.1

0.9 1.3 2.2 2.2

63 110 140 120

22 27 30 27

6.14 5.45 5.36 5.11

0.63 1 2.3 1.4

8.8 13 16 12

25 36 44 36

9 12 13 11

- - - -

1 1.6 1.6 1

0.09 0.14 0.15 0.12

0.24 0.26 0.27 0.25

45.5 30 28.6 35.1

NC NC NC NC

NC NC NC NC

NC NC NC NC

NC NC NC NC

100 200 260 220

<1.0 <1.0 <1.0 <1.0

19 9.9 7.8 7

2.6 4.4 4.9 5

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

<0.010 0.012 0.02 0.016

1200 1300 1300 1100

<1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40

<0.50 <0.50 <0.50 <0.50

780 540 570 400

<0.50 <0.50 0.69 <0.50

510 590 620 570

12 40 57 63

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100

110 180 220 170

<0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10

2400 2700 2900 2800

6.6 8.2 8.3 7.7

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 2.6 <2.0

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0

120 210 290 230

<1.0 <1.0 <1.0 <1.0

23 11 9.6 8.1

2.4 4.7 5.1 4.7

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

<0.010 0.012 0.024 0.014

1200 1200 1200 1100

<1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40
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Table A.1 - SW-1 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0M7320 C0Q8176 C0T1983 C0W0330

1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

<0.50 <0.50 0.72 0.58

1000 670 690 460

<0.50 <0.50 0.83 <0.50

510 560 610 530

14 41 59 61

<0.013 <0.013 <0.013 <0.013

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100

100 190 210 160

<0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10

2200 2600 2800 2500

6.5 8.5 7.7 7.7

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

2.2 <2.0 3 3

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0

- - - -

<0.050 <0.050 <0.050 <0.050

- - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090

NA NA NA NA

NA NA NA NA

100 5 5 5

0.04 0.04 0.04 0.04

2 2 2 2

1 1 1 1

25 25 25 25

6.36 28.05 30.47 27.17
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Table A.2 - SW-2 Water Quality

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
   

15-Mar-16 19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 12-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 15-Feb-17 03-Apr-17 25-Apr-17 29-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17

Field Parameters

Conductivity (Field) µS/cm 14.1 19.75833333 27.5 - - 29 32 29 36 0

Dissolved Oxygen mg/L 8.45 11.78416667 14.74 - -

Oxidation Reduction Potential mV 118.9 192.9141667 268.27 - -

pH (Field) pH 4.51 5.541666667 7.03 - - 6.09 5.87 6.36 5.36 4.65

Temperature ºC 0 8.85 21.7 - - 20 18.5 9 5.7 0.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.7 4.933333333 6.2 0 120 No trend 5.3 4.2 5 4.8 4.5 5.3 5.1 4.7 5 4.5 5.8 4.3 4.6 3.6 4 4.3 3.9 4.3 5.4 5.2 5.9 5.9

Dissolved Sulphate (SO4) mg/L <2 <2 2.5 - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 2.2 <2.0 <2.0 <2.0 2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing 0.01 <0.010 <0.010 0.011 0.01 0.011 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.1 - - No trend <0.050 <0.050 <0.050 <0.050 0.055 0.052 0.18 <0.050 <0.050 0.07 0.073 <0.050 <0.050 <0.050 0.12 <0.050 <0.050 0.092 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.1 0 13 No trend <0.050 <0.050 <0.050 <0.050 0.055 0.052 0.18 <0.050 <0.050 0.07 0.073 <0.050 <0.050 <0.050 0.12 <0.050 <0.050 0.092 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.069 - - Significant Decreasing <0.050 <0.050 0.062 <0.050 0.095 <0.050 0.062 <0.050 0.091 <0.050 0.082 <0.050 <0.050 - 0.14 0.05 <0.050 0.062 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000125 2.69668E-05 0.000227 0 0.019 No trend 0.00000686 0.00000193 0.00002 0.00000395 0.0000805 0.0000067 0.0000892 0.000000369 0.0000122 0.00000307 0.00000649 0.00000497 0.00000423 - 0.0000495 0.0000198 0.0000137 0.0000302 0.00000657 0.00000982 0.000000755 9.27E-08

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 <5 - - No trend <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 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 3 4.691666667 5.8 - - No trend 4.4 3.5 4.6 5 5.5 5.1 4.9 7.3 6 5.1 4.7 4.5 4.3 3.8 4.3 4.4 5 4.7 6.7 5.3 6.2 4.8

Reactive Silica (SiO2) mg/L 0.69 1.505 2.3 - - Significant Increasing 1.3 0.88 <0.50 <0.50 0.52 <0.50 <0.50 2.5 1.8 2.2 1.9 1.8 1.3 0.74 0.71 <0.50 0.51 0.52 2.1 1.3 2.2 1.9

Colour TCU 52 77.75 120 - - Significant Increasing 49 57 52 68 53 33 23 140 74 77 61 55 44 52 74 63 59 48 110 72 110 84

Conductivity µS/cm 22 26.41666667 31 - - No trend 22 22 23 23 24 28 31 35 27 27 29 24 25 21 22 24 24 24 29 27 33 28

pH pH 5.12 5.779166667 6.15 - - Significant Decreasing 6.17 5.62 6.24 5.93 6.66 6.16 6.89 4.9 5.86 5.82 5.63 6.03 5.96 5.92 6.28 6.33 6.47 6.23 6.18 6.06 5.84 5.97

Turbidity NTU 0.54 1.234166667 1.8 - - No trend 1.4 1.3 1.1 1 1.4 1 0.58 3.3 1.4 0.91 1.2 1.1 0.96 1.2 1.4 1.1 0.66 0.43 0.7 0.71 1.8 1

Total Organic Carbon (C) mg/L 6.1 8.55 15 - - Significant Increasing 5 4.9 5.5 6.2 7.1 4.6 3.9 19 9.4 9.3 6.5 5.7 4.4 4.7 6.9 7.2 7.6 7 13 10 13 13

Total Chemical Oxygen Demand mg/L <20 23.16666667 46 - - No trend 21 17 22 23 24 27 14 67 38 25 27 23 21 24 20 27 22 26 35 28 43 28

Calculated TDS mg/L 9 12.5 16 - - No trend - - - - - - - - - - 13 10 12 8 10 9 10 10 14 12 14 13

Total Dissolved Solids mg/L 35 35 35 - - Significant Increasing 11 9 11 10 11 11 15 14 15 12 - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.120833333 2.6 - - Significant Increasing <1.0 <1.0 <1.0 2.4 <1.0 <1.0 32 1.2 <1.0 10 <1.0 <1.0 <1.0 1.6 <2.0 1.4 <2.0 <1.0 1.2 <1.0 1.2 <1.0

Calculated

Anion Sum me/L 0.1 0.155833333 0.23 - - No trend 0.15 0.12 0.14 0.14 0.13 0.15 0.21 0.13 0.19 0.13 0.17 0.12 0.17 0.1 0.12 0.12 0.11 0.13 0.15 0.15 0.17 0.17

Cation Sum me/L 0.17 0.24 0.29 - - No trend 0.21 0.18 0.26 0.25 0.28 0.28 0.28 0.31 0.28 0.23 0.26 0.21 0.21 0.18 0.21 0.24 0.26 0.23 0.3 0.26 0.28 0.23

Ion Balance (% Difference) % 6.67 22.10583333 38.9 - - No trend 16.7 20 30 28.2 36.6 30.2 14.3 40.9 19.2 27.8 20.9 27.3 10.5 28.6 27.3 33.3 40.5 27.8 33.3 26.8 24.4 15

Langelier Index (@ 20C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 88 149.8333333 250 11 Equation No trend - - - - - - - - - - - - - - - - - 70 220 150 270 170

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.6 9.941666667 25 8 5 No trend - - - - - - - - - - - - - - - - - 13 13 6.9 5.2 5.1

Dissolved Barium (Ba) µg/L 2.4 4.041666667 5.2 0 1000 No trend - - - - - - - - - - - - - - - - - 2.8 5.2 3.7 6.5 4.7

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - - - <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.01475 0.022 0 Equation No trend - - - - - - - - - - - - - - - - - <0.010 0.018 <0.010 0.027 0.017

Dissolved Calcium (Ca) µg/L 690 1093.333333 1300 - - No trend - - - - - - - - - - - - - - - - - 1100 1700 1300 1500 1100

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.54 0 10 No trend - - - - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L 150 382.5 660 6 300 No trend - - - - - - - - - - - - - - - - - 320 660 450 450 310

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.62 0 Equation No trend - - - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 310 478.3333333 600 - - No trend - - - - - - - - - - - - - - - - - 450 620 490 620 510

Dissolved Manganese (Mn) µg/L 13 51.41666667 76 0 820 No trend - - - - - - - - - - - - - - - - - 20 66 31 84 57

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - - - <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 110 166.6666667 230 - - Significant Decreasing - - - - - - - - - - - - - - - - - 180 210 180 320 210

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2400 2900 3400 - - No trend - - - - - - - - - - - - - - - - - 2600 3100 3000 3000 2600

Dissolved Strontium (Sr) µg/L 3.9 6.2 7.9 0 21000 No trend - - - - - - - - - - - - - - - - - 5.4 8.8 6.4 7.9 5.9

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.3 - - No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.6 0 Equation No trend - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 5.6 <5.0

Total Metals

Total Aluminum (Al) µg/L 100 170 280 11 Equation No trend 150 140 170 140 170 100 73 350 210 210 190 150 140 130 170 160 140 100 220 170 260 180

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 3.1 11.78333333 30 8 5 No trend 5.2 4 30 23 29 20 17 8 5.7 4.9 4.6 4.7 6.9 6.2 11 18 19 17 16 7.7 6.1 5.5

Total Barium (Ba) µg/L 2.4 3.933333333 5.2 0 1000 No trend 3.6 3.9 3.9 3.6 3.2 3 2.5 8.6 5.8 4.9 4.3 3.9 3.7 3.2 3.9 3.4 3.4 3 5.1 3.4 5.8 4.4

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.013333333 0.025 0 Equation No trend 0.015 0.016 0.025 <0.010 <0.010 <0.010 <0.010 0.04 0.024 0.022 0.018 0.012 0.016 0.018 0.013 <0.010 <0.010 <0.010 0.01 0.011 0.022 0.019

Total Calcium (Ca) µg/L 650 1080.833333 1500 - - Significant Decreasing 1000 840 1200 1200 1400 1200 1200 1700 1400 1200 1100 1100 1000 920 1000 1100 1300 1200 1600 1300 1400 1000

Total Chromium (Cr) µg/L <1 <1 <1 - - Significant Decreasing <1.0 <1.0 1.6 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 No trend <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.71 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix K, 

Table 6, 

Column C
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Table A.2 - SW-2 Water Quality

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
   

15-Mar-16 19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 12-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 15-Feb-17 03-Apr-17 25-Apr-17 29-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix K, 

Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 0.655833333 2.5 1 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 190 505.8333333 930 8 300 No trend 240 190 580 530 810 480 490 690 430 370 320 290 250 200 340 630 750 610 850 590 620 370

Total Lead (Pb) µg/L <0.5 <0.5 0.69 0 Equation No trend <0.50 <0.50 0.86 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 310 462.5 590 - - No trend 430 350 420 470 520 500 450 750 590 550 490 460 420 370 430 420 460 460 600 520 630 450

Total Manganese (Mn) µg/L 17 55.08333333 78 0 820 No trend 43 35 89 55 64 37 53 180 75 70 61 51 42 35 58 52 41 29 71 35 88 56

Total Mercury (Hg) µg/L <0.013 <0.013 0.02 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.02 <0.013 <0.013 0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L <100 141.6666667 220 - - Significant Decreasing 240 210 300 180 150 160 240 530 310 240 150 150 170 200 170 170 130 150 220 160 310 210

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 2200 2766.666667 3200 - - No trend 2400 2200 3100 2800 3000 3500 3500 2700 2900 2400 3200 2400 2500 2100 2300 2800 2900 2600 3400 3000 3000 2300

Total Strontium (Sr) µg/L 4.1 5.975 8.4 0 21000 No trend 5.1 4.5 5.2 5.6 6.7 5.9 5.4 11 7.8 6.7 6.1 5.8 5.6 4.6 5.6 5.6 6.5 5.7 8.8 6.4 7.5 6.4

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.041666667 3.2 - - No trend 2.1 <2.0 2.8 <2.0 2.5 <2.0 <2.0 3.5 <2.0 2 <2.0 <2.0 <2.0 <2.0 2.2 2.4 2.7 2.2 3.7 3 2.2 2.5

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation Significant Decreasing <5.0 <5.0 6.1 <5.0 <5.0 <5.0 <5.0 6.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L <0.01 <0.01 <0.01 - - - - - - - <0.050 - - - - - - - <0.050 - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0018 <0.0010 0.001 0.0013 <0.0010 <0.0010 <0.0010

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0018 <0.0010 0.001 0.0013 <0.0010 <0.0010 <0.0010

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 100 5 100 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 19.18 19.02 19.92 20.89 19.35 18.55 12.64 32.62 24.65 24.55 21.29 20.2 18.23 18.71 21.8 22.17 22.65 21.92 28.05 25.27 28.05 28.05
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Table A.2 - SW-2 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date Sample Date

 C063555 C088067 C0A9079

16-Jan-18 13-Feb-18 13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 13-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 17-Dec-18 15-Jan-19 11-Feb-19 5-Mar-19 9-Apr-19 08-May-19 5-Jun-19 10-Jul-19 14-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 22-Jan-20 10-Feb-20 9-Mar-20 6-Apr-20 4-May-20

46.5 0 17 19.9 40.7 45.8 69.8 56.8 50.8 51 34.9 34.5 18.1 21.2 27.2 32.5 43.4 42.5 48.9 24.2 27.2 26.7 21.2 13.8 15.4 15.6 16.4 14.1 16.1

14.74 14.46 14.31 13.16 11.39

189.3 186.6 234.8 250.2 268.27

5.13 4.72 6.28 4.98 5.53 5.69 6.99 6.82 7.81 4.83 5.64 7.07 5.24 7.1 7 7.17 8.2 7.19 6.84 6.53 7.91 6.1 4.7 4.55 6.1 5.62 5.46 5.24 4.51

0.8 0.1 1.5 3.6 15.1 14.2 22.6 25.7 13 7.9 1.8 0.7 0.8 -0.2 1 3.1 12.5 13.2 20.8 18.9 20.4 11.8 5.6 -0.1 0 0 0.7 3.5 8.2

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

11 6.8 6.8 6.4 5.7 5 4.6 5.3 5.6 6.2 5.3 5.5 5.1 4.6 6.4 4.4 3.6 3.4 4.5 3.6 3.7 4.7 6.2 4.1 5.4 5.5 5.2 3.7 3.7

<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 <2.0 2 2.6 2.5 <2.0 <2.0 <2.0 2.5 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.078 <0.050 <0.050 <0.050 0.05 0.088 0.079 <0.050 0.057

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.078 <0.050 <0.050 <0.050 0.05 0.088 0.079 <0.050 0.057

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.3 0.085 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.000000297 0.000000109 0.00000445 0.000000265 0.00000233 0.00000314 0.000604 0.000098 0.000372 0.000000266 0.00000104 0.0000256 0.000000383 0.0000255 0.0000224 0.0000394 0.000862 0.0000918 0.0000724 0.000371 0.00273 0.00000672 0.000000164 7.24E-08 0.00000259 0.000000858 0.00000063 0.000000479 0.00000013

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

8.3 4.6 5.8 4.5 4.6 4.7 4.5 5.4 4.8 6 5.1 5.1 4.6 4.2 5 3.4 3.8 3.6 4.4 4.3 4.5 5.5 5.1 4 4.6 5 4.7 3.1 3

1.8 1.4 1.5 1.1 <0.50 <0.50 <0.50 <0.50 0.66 2 2 2 2.3 1.7 1.6 1 0.86 <0.50 <0.50 0.7 0.77 0.87 1.9 1.6 2.2 2.3 2.2 1.4 1.1

46 43 35 44 69 80 77 50 26 89 97 76 86 53 53 40 56 82 77 46 39 55 78 80 79 60 82 58 71

49 32 33 30 27 26 27 30 30 35 30 29 27 24 28 21 21 20 22 24 25 29 27 26 26 28 28 22 22

5.74 6.43 6.19 5.87 6.27 6.27 6.36 6.54 5.95 5.6 5.57 5.86 5.77 5.71 5.92 5.93 6.05 6 6.31 6.47 6.62 6.17 5.76 5.43 6.15 5.83 5.65 5.67 6.1

1.9 1.7 1.4 0.9 1.1 1 1.9 0.67 0.55 1.1 0.86 0.79 0.81 1.1 1.3 1.4 1.3 0.89 1.4 0.63 0.51 0.94 2.5 1.7 1.3 0.93 1.8 1.4 1.4

7.5 5.6 5.2 6.1 6.9 8 7.8 6.5 5.2 12 9.8 9 8.7 6.1 5.6 5.1 6.6 7.4 - 5.8 5.1 7.8 13 9.7 7.8 7 7.2 6.2 7.2

25 24 22 16 20 28 22 23 12 32 22 35 23 <20 <20 <20 <20 <20 25 <20 <20 <20 38 31 27 25 21 <20 21

21 13 14 13 11 10 10 12 12 14 12 13 12 11 13 9 8 7 9 12 13 14 13 10 13 16 13 9 9

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

<1.0 <1.0 <1.0 1 1.2 1 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 2 3.2 1.4 5.6 <1.0 2 <1.0 <1.0 <1.0 13 1.6 <1.0 1.2 <1.0 <1.0 <1.0

0.32 0.19 0.19 0.18 0.16 0.14 0.13 0.15 0.16 0.18 0.15 0.16 0.14 0.13 0.18 0.12 0.1 0.1 0.13 0.14 0.17 0.18 0.17 0.12 0.16 0.21 0.15 0.1 0.11

0.38 0.24 0.29 0.24 0.25 0.23 0.25 0.29 0.26 0.29 0.25 0.25 0.23 0.21 0.26 0.19 0.19 0.18 0.22 0.25 0.24 0.26 0.25 0.22 0.23 0.24 0.24 0.18 0.17

8.57 11.6 20.8 14.3 22 24.3 31.6 31.8 23.8 23.4 25 22 24.3 23.5 18.2 22.6 31 28.6 25.7 28.2 17.1 18.2 19.1 29.4 18 6.67 23.1 28.6 21.4

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

140 110 110 120 130 160 120 85 46 210 170 170 160 120 120 99 110 130 130 76 67 110 220 180 170 150 150 110 130

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.6 3.1 3.5 3 7.2 8.1 18 20 9.9 4.9 5.7 5.1 3.4 4 3.7 3.6 5.7 6.4 18 15 13 8 4.4 3.8 3.4 3.8 2.6 2.7 3.9

7.9 4.7 5.2 4.6 4.4 3.2 3.4 2.8 2.3 5.6 4.9 4.6 4.7 3.7 4.6 3.4 3.3 3.1 3.2 2.2 2.1 3.4 5.1 4.4 5.2 4.6 4.9 3.5 3.7

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.037 0.027 0.017 0.017 0.016 0.014 <0.010 <0.010 <0.010 0.019 0.02 0.023 0.02 0.022 0.016 0.015 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.022 0.016 0.019 0.021 0.02 0.015 0.013

1800 970 1400 1000 1100 1200 1100 1300 1100 1400 1200 1200 1100 980 1100 740 870 820 1100 990 1100 1300 1100 870 1000 1200 1100 690 690

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.51 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.54 <0.40 <0.40 <0.40

<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 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

200 150 150 150 190 260 450 540 250 390 290 290 250 200 200 120 120 210 470 410 370 310 320 260 250 220 230 160 150

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

960 520 580 490 460 440 460 520 500 620 520 520 470 430 530 390 390 370 430 440 440 530 560 450 490 500 480 330 310

160 90 65 48 65 43 35 26 14 76 59 55 58 54 51 64 43 40 43 24 14 20 77 59 61 59 76 58 42

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

280 170 190 220 230 160 130 140 150 190 180 180 140 150 220 250 250 210 180 200 220 200 220 170 140 170 160 180 150

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

4600 3300 3700 3300 3300 2800 3000 3700 3500 3500 3000 3000 2900 2500 3500 2400 2400 2300 2600 2800 3000 3100 2900 2700 2700 2900 3100 2400 2400

10 6 7 5.4 6.5 6.3 6.4 6.1 5.4 7.5 6.4 6.7 5.9 5.6 5.8 4.1 4.8 4.9 6.1 5.7 5.4 7 7.5 4.9 5.9 6.2 5.8 3.9 4.4

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

6.3 <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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.6 <5.0 <5.0 <5.0

180 140 130 150 150 170 140 93 54 240 210 210 180 160 140 120 130 150 150 87 83 120 280 210 190 160 190 130 150

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.5 3.4 4.2 3.8 8.3 9.4 22 24 12 5.8 6.7 7.1 4 4.5 4.4 3.9 7.1 7.2 22 17 16 8.3 7.1 4.2 3.8 4 3.1 3.2 4.4

8.2 4.6 4.8 4.7 4.4 3.6 3.6 2.5 2.1 5.6 4.8 4.7 4.6 4 4.4 3.4 3.8 3.2 3.3 2.3 2 3.1 6 4.3 5 4.3 5 3.6 3.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.043 0.025 0.02 0.022 0.013 <0.010 <0.010 <0.010 <0.010 0.02 0.013 0.016 0.02 0.017 0.014 0.012 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 0.019 0.016 0.015 0.017 0.02 0.013 0.015

1800 920 1200 1000 990 1200 1100 1200 1100 1400 1200 1200 1000 980 1100 750 820 790 920 950 990 1200 1200 860 1100 1100 1100 650 670

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.54 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
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Table A.2 - SW-2 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date Sample Date

 C063555 C088067 C0A9079

16-Jan-18 13-Feb-18 13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 13-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 17-Dec-18 15-Jan-19 11-Feb-19 5-Mar-19 9-Apr-19 08-May-19 5-Jun-19 10-Jul-19 14-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 22-Jan-20 10-Feb-20 9-Mar-20 6-Apr-20 4-May-20

<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 <0.50 <0.50 0.54 <0.50 0.54 0.67 <0.50 0.53 0.56 <0.50 1.3 <0.50 <0.50 <0.50 2.5

280 200 200 200 300 400 710 680 350 460 420 450 340 260 250 180 210 280 700 560 570 400 560 320 300 260 290 190 210

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

980 510 530 480 440 450 440 480 500 610 540 550 450 430 500 340 380 370 400 430 440 520 580 420 500 470 480 310 310

160 97 63 50 64 49 39 30 24 79 63 66 59 55 50 58 45 43 54 30 23 23 100 59 62 57 78 55 43

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.0028 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

290 180 190 250 280 160 120 110 170 160 160 190 140 180 180 230 270 190 200 160 190 210 230 150 150 140 150 150 140

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

4700 3000 3500 3200 3100 3100 3000 3400 3600 3400 3000 2900 2700 2500 3200 2100 2300 2200 2500 2600 2900 2800 3100 2400 2900 2700 3100 2200 2200

11 5.2 6.6 5.7 5.5 6.2 6.3 6.1 5.8 7.4 6.3 7.2 5.8 5.7 6 4.3 4.8 4.8 4.6 4.9 5 6.7 7.4 5.4 6 5.9 6 4.2 4.1

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

2 2.7 <2.0 <2.0 <2.0 2.1 2.4 <2.0 <2.0 2.3 2.4 2.1 2 2.3 <2.0 2.7 <2.0 2.3 <2.0 <2.0 <2.0 2.1 3.2 <2.0 2.8 <2.0 2.7 2.2 2

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.0010 0.0017 0.0011 <0.0010 <0.0010 0.0013 0.0011 <0.005 0.001 0.0014 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.0010 0.0017 0.0011 <0.0010 <0.0010 0.0013 0.0011 <0.005 0.001 0.0014 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 5 5 5 5 5 100 100 100 5 5 100 5 100 100 100 100 100 100 100 100 5 5 5 5 5 5 5 5

0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

22.54 20.06 19.48 20.76 21.8 23.12 15.35 16.4 6.7 27.17 25.07 15.23 23.91 12.73 13.35 11.2 5.67 12.77 - 19.85 6.13 22.89 28.05 24.96 22.89 21.92 22.17 20.89 22.17
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Table A.2 - SW-2 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date  

C0D5291 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

1-Jun-20 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

22.400 23.6 27.5 22.4 21.20 21.70 20.70

9.910 8.45 8.60 9.90 11.63 12.08 12.78

141.700 183.30 118.90 140.20 224.50 190.00 187.20

7.03 5.15 5.82 7.03 4.51 5.27 4.76

16.6 19.9 21.7 16.6 7.70 5.60 5.70

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4.8 4.8 5.7 3.9 6.2 5.3 5

<2.0 <2.0 2.2 <2.0 2.3 <2.0 2.1

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 0.1 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 0.1 <0.050 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 0.069 <0.050 <0.050 <0.050

0.0000822 0.00000139 0.0000074 0.000227 0.000000125 0.000000609 0.00000019

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

4.1 4.7 5.2 5 5.5 5.8 5.6

0.69 1.3 0.9 0.77 1.1 2.2 1.9

61 83 72 52 85 120 110

25 26 27 24 29 31 29

6.01 5.82 6.12 6.07 5.58 5.12 5.23

1.1 1.1 0.74 0.54 1.1 1.7 1.7

6.1 9.3 7.5 7.3 11 15 11

<20 23 <20 21 32 46 32

11 11 14 10 16 13 15

35 - - - - - -

1.4 <2.5 1 1.6 1.4 2.6 1

0.14 0.13 0.2 0.11 0.23 0.15 0.18

0.23 0.23 0.27 0.25 0.27 0.28 0.29

24.3 27.8 14.9 38.9 8 30.2 23.4

NC NC NC NC NC NC NC

NC NC NC NC NC NC NC

NC NC NC NC NC NC NC

NC NC NC NC NC NC NC

120 140 110 88 170 250 210

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

12 24 25 21 8.5 7.2 5.2

3.8 3.1 2.8 2.4 4.1 5.2 5.2

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50

0.022 0.011 0.011 <0.010 <0.010 0.02 0.015

940 1100 1300 1200 1300 1300 1300

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

300 660 650 650 410 530 380

<0.50 <0.50 <0.50 <0.50 <0.50 0.62 <0.50

420 460 500 490 570 600 590

75 45 36 13 38 56 58

<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

<100 <100 <100 <100 <100 <100 <100

160 190 110 120 190 230 200

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

3100 2500 3200 2700 3300 3100 3400

5.4 6.9 6.7 6.7 7.3 7.3 7.9

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

150 150 120 100 180 280 240

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

15 30 29 23 9.9 10 6

3.6 3 2.7 2.4 4.2 5.2 4.7

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50

0.014 0.01 <0.010 <0.010 <0.010 0.025 0.016

950 1100 1200 1200 1200 1500 1200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
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Table A.2 - SW-2 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date  

C0D5291 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

1-Jun-20 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

1.2 <0.50 <0.50 <0.50 0.61 <0.50 0.51

460 930 930 820 560 680 440

0.69 0.5 <0.50 <0.50 <0.50 0.54 <0.50

410 450 470 480 550 590 530

78 61 43 17 40 71 56

<0.013 <0.013 <0.013 0.02 <0.013 <0.013 <0.013

<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

<100 <100 <100 <100 <100 <100 <100

150 140 <100 <100 180 220 180

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

3000 2300 3000 2600 3200 3000 3000

5.2 6 5.8 6.1 7 8.4 7

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<2.0 2.3 <2.0 2.2 <2.0 3.1 3.2

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

- <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

- - - - - - -

- <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

- <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

100 5 5 100 5 5 5

0.04 0.04 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2

1 1 1 1 1 1 1

25 25 25 25 25 25 25

13.48 24.55 22.54 14.47 26.25 29.69 26.25
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Table A.3 - SW-3 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 03-Apr-17 27-Apr-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 13-Mar-18

Field Parameters

Conductivity (Field) µS/cm 101.1 242.9416667 475.8 - - 136 171 171 112 119 97.7 153.5 87.4 101.5

Dissolved Oxygen mg/L 6.45 10.83666667 13.71 - -

Oxidation Reduction Potential mV 97.2 153.6583333 209.6 - -

pH (Field) pH 5.86 6.61 7.34 - - 6.52 6.67 6.67 7.11 6.28 6.61 6.91 6.63 7.53

Temperature ºC -0.5 7.716666667 19 - - 19.4 19.3 19.3 7.7 7 1.2 0.4 1.3 1.2

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 26.25 56 - - Significant Increasing <1.0 <1.0 <1.0 7.8 6.9 5.9 <1.0 <1.0 10 9.2 24 17 19 16 21 27 28 21 13 12 11 12 20

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 11 15.83333333 25 0 120 Significant Increasing 6.3 7.3 6.8 8 8.9 10 6.3 7.2 7.9 6.8 31 7.5 7.2 7.5 8.6 9.5 9.4 8.4 8.5 7.1 27 11 19

Dissolved Sulphate (SO4) mg/L 47 133.1666667 290 - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 12 13 14 10 17 16 12 8 29 40 40 20 30 31 22 26 40

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing <0.010 <0.010 <0.010 0.011 0.013 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.072 0.49975 1.3 - - Significant Increasing <0.050 <0.050 0.053 <0.050 <0.050 0.094 0.14 0.072 1.1 0.42 0.74 0.44 0.19 0.086 0.17 0.14 0.15 0.054 0.29 0.42 0.3 0.56 0.67

Nitrate (N) mg/L 0.072 0.49975 1.3 0 13 Significant Increasing <0.050 <0.050 0.053 <0.050 <0.050 0.094 0.14 0.072 1.1 0.41 0.74 0.44 0.18 0.086 0.17 0.14 0.15 0.054 0.29 0.42 0.3 0.56 0.67

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.098 - - Significant Decreasing <0.050 <0.050 <0.050 0.14 0.11 <0.050 <0.050 0.086 0.31 0.16 0.099 - 0.089 <0.050 0.072 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.056 0.063

Unionized Ammonia (as N) mg/L 0.00000185 5.37825E-05 0.00026 0 0.019 No trend 0.00000181 0.00000718 0.0000067 0.0000766 0.000115 0.0000172 0.00000328 0.0000297 0.00019 0.000167 0.000196 - 0.000198 0.0000532 0.0000902 0.0000439 0.0000439 0.0000497 0.00000697 0.00000927 0.0000173 0.0000219 0.000194

Physical

Total Alkalinity (Total as CaCO3) mg/L 11 26.25 56 - - Significant Increasing <5.0 <5.0 <5.0 7.8 6.9 5.9 <5.0 <5.0 10 9.2 24 17 19 16 21 27 28 21 13 12 11 12 20

Hardness (CaCO3) mg/L 59 171 460 - - Significant Increasing 3.8 5.4 5.6 9.5 10 8.8 18 16 27 19 39 30 29 24 45 62 66 38 41 38 44 38 67

Reactive Silica (SiO2) mg/L 1 3.616666667 4.5 - - Significant Increasing 1.5 1.2 1.9 4.7 4.5 1.7 3.8 3.3 3.4 3.2 3.4 2.6 3.2 4 1.7 3.6 3.6 4.1 4.2 3.8 3.3 2.4 3.5

Colour TCU 13 43.41666667 110 - - Significant Decreasing 83 94 120 210 220 130 130 63 66 45 28 59 74 56 32 48 44 56 86 75 27 43 27

Conductivity µS/cm 170 382.5 840 - - Significant Increasing 28 30 31 46 47 52 61 56 84 59 180 88 87 75 130 170 170 110 110 110 160 120 190

pH pH 6.53 7.084166667 7.7 - - Significant Increasing 5.59 6.19 6.16 6.47 6.75 6.57 5.85 6.27 6.52 6.75 7.03 6.92 7.08 7.06 7.19 7.27 7.5 7.14 6.76 6.62 6.38 6.8 6.99

Turbidity NTU 0.61 1.388333333 3.4 - - Significant Decreasing 1.5 8.5 1.2 6.9 2.1 1.2 37 3.3 17 14 6.7 5 3.7 2.5 0.99 1.4 2.3 0.78 41 2.6 3.9 9.7 15

Total Organic Carbon (C) mg/L 3.2 6.841666667 18 - - Significant Decreasing 5.4 6.9 8.6 16 16 13 15 7.4 8.4 5.1 3.1 5.1 8 7.1 5.8 7.5 7.3 9.5 15 15 5.7 5.6 4.5

Total Chemical Oxygen Demand mg/L <20 <20 51 - - Significant Decreasing 16 29 32 71 72 51 65 31 20 24 8.6 26 29 27 26 23 22 26 41 25 14 24 14

Calculated TDS mg/L 99 243.25 530 - - Significant Increasing 0 0 0 0 0 0 0 0 0 40 100 56 53 45 77 100 100 66 73 71 88 70 120

Total Dissolved Solids mg/L 230 230 230 - - 0 - - - - - - - - - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.166666667 3.5 - - No trend <1.0 <2.0 <1.0 <2.0 <2.0 <2.0 5.4 <1.0 3.8 <1.0 1.4 2.4 2.7 4 <1.0 1.8 1.6 <2.0 25 1.2 1 5.4 5.6

Calculated

Anion Sum me/L 1.57 3.7875 7.73 - - Significant Increasing 0.18 0.2 0.2 0.38 0.39 0.41 0.44 0.48 0.81 0.62 1.75 0.93 0.86 0.71 1.28 1.66 1.67 1.08 1.13 1.13 1.45 1.12 1.82

Cation Sum me/L 1.48 3.854166667 9.8 - - Significant Increasing 0.24 0.33 0.33 0.53 0.57 0.52 0.66 0.54 0.85 0.61 1.56 0.85 0.88 0.77 1.22 1.57 1.67 1.04 1.08 0.97 1.4 1.08 1.86

Ion Balance (% Difference) % 0.64 2.855833333 11.8 - - Significant Decreasing 14.3 24.5 24.5 16.5 18.8 11.8 20 5.88 2.41 0.81 5.74 4.49 1.15 4.05 2.4 2.79 0 1.89 2.26 7.62 1.75 1.82 1.09

Langelier Index (@ 20C) N/A -2.27 -1.298583333 0.131 - - Significant Increasing - - - -3.57 -3.33 -3.61 - - -2.9 -2.86 -1.85 -2.19 -2 -2.19 -1.68 -1.36 -1.09 -1.78 -2.38 -2.56 -2.79 -2.38 -1.75

Langelier Index (@ 4C) N/A -2.52 -1.548083333 -0.116 - - Significant Increasing - - - -3.82 -3.58 -3.87 - - -3.15 -3.11 -2.1 -2.44 -2.26 -2.45 -1.93 -1.61 -1.34 -2.04 -2.63 -2.81 -3.04 -2.63 -2

Saturation pH (@ 20C) N/A 7.57 8.381666667 9.04 - - Significant Decreasing - - - 10 10.1 10.2 - - 9.42 9.61 8.88 9.11 9.08 9.25 8.87 8.62 8.59 8.92 9.14 9.18 9.17 9.18 8.74

Saturation pH (@ 4C) N/A 7.82 8.630833333 9.29 - - Significant Decreasing - - - 10.3 10.3 10.4 - - 9.68 9.87 9.13 9.36 9.34 9.5 9.12 8.87 8.84 9.17 9.39 9.43 9.42 9.43 8.99

Dissolved Metals

Dissolved Aluminum (Al) µg/L 9.3 62.025 220 6 Equation No trend - - - - - - - - - - - - - - 20 36 39 85 - - 74 93 68

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 - - <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.6 4.791666667 13 5 5 No trend - - - - - - - - - - - - - - 8.3 5.9 6.2 7.4 - - 2 2.4 2.4

Dissolved Barium (Ba) µg/L 8.5 14.95 26 0 1000 Significant Increasing - - - - - - - - - - - - - - 6.4 9.6 10 6.1 - - 10 6.9 9.3

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 - - <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - <50 <50 <50 <50 - - <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.013083333 0.026 0 Equation No trend - - - - - - - - - - - - - - <0.010 <0.010 <0.010 0.011 - - 0.029 0.023 <0.010

Dissolved Calcium (Ca) µg/L 18000 52333.33333 140000 - - Significant Increasing - - - - - - - - - - - - - - 14000 19000 20000 12000 - - 13000 12000 21000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 - - 1.1 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 Significant Decreasing - - - - - - - - - - - - - - <0.40 <0.40 <0.40 0.43 - - 0.49 0.59 0.42

Dissolved Copper (Cu) µg/L <0.5 <0.5 0.61 0 Equation Significant Decreasing - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L <50 61 200 0 300 Significant Decreasing - - - - - - - - - - - - - - 120 99 100 250 - - 68 100 97

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 - - <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3500 9883.333333 24000 - - Significant Increasing - - - - - - - - - - - - - - 2700 3400 3800 2200 - - 2900 2200 3600

Dissolved Manganese (Mn) µg/L 23 115.3333333 390 0 820 No trend - - - - - - - - - - - - - - 30 40 40 120 - - 150 130 88

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - Significant Decreasing - - - - - - - - - - - - - - <100 <100 <100 <100 - - <100 <101 <102

Dissolved Potassium (K) µg/L 1200 1966.666667 4300 - - No trend - - - - - - - - - - - - - - 1600 1400 1400 1100 - - 1200 1100 1600

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 - - <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 - - <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5900 8575 13000 - - No trend - - - - - - - - - - - - - - 6300 6700 7100 5500 - - 11000 6500 11000

Dissolved Strontium (Sr) µg/L 43 126 340 0 21000 Significant Increasing - - - - - - - - - - - - - - 38 52 54 30 - - 33 27 49

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 - - <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.3 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 2.1 2.9

Dissolved Uranium (U) µg/L <0.1 0.156666667 0.52 0 15 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 - - <0.10 0.11 0.19

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 - - <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.3 0 Equation No trend - - - - - - - - - - - - - - <5.0 <5.0 <5.0 <5.0 - - 6.5 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 20 96.66666667 310 7 Equation Significant Decreasing 160 240 220 570 370 200 2500 270 1100 720 360 300 160 180 30 92 90 82 2100 250 290 560 890

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 1.8 5.316666667 14 6 5 Significant Decreasing <1.0 4.1 3.4 10 11 4.1 19 2.9 14 7.7 11 8.6 38 32 9.2 6.9 6.8 6.6 13 3.4 3.5 5.3 4.9

Total Barium (Ba) µg/L 8.9 14.45833333 23 0 1000 Significant Increasing 3.1 3.9 3.1 9.3 7 4.7 22 9.6 12 8.9 8.1 6.6 5.7 4.8 6.9 11 11 5.2 21 9.3 12 9.3 13

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.014916667 0.023 0 Equation No trend 0.013 0.015 <0.010 0.022 0.018 <0.010 0.057 0.012 0.025 0.013 0.017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.026 0.018 0.03 0.023 0.016

Total Calcium (Ca) µg/L 17000 50083.33333 130000 - - Significant Increasing 900 1400 1400 2300 2400 2200 4300 4100 7400 5300 12000 9300 8800 7100 14000 20000 20000 12000 12000 11000 13000 12000 19000

Total Chromium (Cr) µg/L <1 <1 <1 - - Significant Decreasing <1.0 2.5 <1.0 <1.0 <1.0 <1.0 2.4 3.2 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 8.2 <1.0 <1.0 <1.0 1.6

Total Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 Significant Decreasing <0.40 1.3 <0.40 3.3 3.9 0.71 1.8 <0.40 2 0.8 0.78 <0.40 0.45 0.52 <0.40 <0.40 <0.40 <0.40 1.4 <0.40 0.68 0.9 0.82

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.3 - SW-3 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 03-Apr-17 27-Apr-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 13-Mar-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 0.87 0 Equation Significant Decreasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.1 <2.0 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.5 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 54 129.5833333 340 1 300 Significant Decreasing 180 610 430 1600 1800 780 2100 360 1100 660 510 380 770 770 160 190 190 210 2500 290 290 640 1000

Total Lead (Pb) µg/L <0.5 <0.5 1 0 Equation Significant Decreasing <0.50 1.2 <0.50 0.86 1.1 0.51 2.6 <0.50 1.7 0.58 0.57 <0.50 0.7 0.69 <0.50 <0.50 <0.50 <0.50 1.6 <0.50 <0.50 <0.50 0.78

Total Magnesium (Mg) µg/L 3400 9408.333333 23000 - - Significant Increasing 380 480 530 920 970 820 1700 1300 2000 1400 2000 1600 1700 1500 2700 3400 3500 2200 3000 2000 2900 2300 3500

Total Manganese (Mn) µg/L 26 130.0833333 460 0 820 No trend 34 250 29 890 620 120 280 50 170 85 140 47 120 110 28 59 60 19 150 70 160 130 97

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 Significant Decreasing <0.013 <0.013 <0.013 0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.6 <2.0 2.3 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.6 <2.0 <2.0 <2.0 2

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 1200 1858.333333 3700 - - Significant Increasing 170 220 230 1600 1700 2300 1700 660 1500 940 1300 1000 880 700 1500 1400 1400 1000 2000 920 1200 1100 1500

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 5600 8166.666667 12000 - - Significant Increasing 3500 4500 4400 5300 5900 5900 4200 4300 4800 4000 17000 4900 5500 5700 6400 6800 6900 5500 4800 3700 11000 6200 10000

Total Strontium (Sr) µg/L 41 121.4166667 320 0 21000 Significant Increasing 4.1 6.1 6.2 11 12 9.7 20 15 21 15 30 23 24 22 39 54 52 30 35 28 34 29 46

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 <2 4.4 - - Significant Decreasing 3.2 5.9 4 12 7.8 3.8 87 4.4 26 8.4 6.5 6.5 8.2 4 <2.0 <2.0 <2.0 <2.0 51 3.2 5.2 10 29

Total Uranium (U) µg/L <0.1 0.159166667 0.51 0 15 Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16 <0.10 0.2 <0.10 0.12 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16 <0.10 <0.10 0.14 0.28

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation Significant Decreasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 10 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.3 <5.0 <5.0 <5.0 10

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 0.007 <0.05 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 0.0026 <0.0010 <0.0010 0.0021 <0.0010 0.0016 0.0014 <0.0010 <0.0010 <0.0010 0.0024 0.0024 0.0015

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 Significant Decreasing <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.03 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.05 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 0.0026 <0.0010 <0.0010 0.0021 <0.0010 0.0016 0.0014 <0.0010 <0.0010 <0.0010 0.0024 0.0024 0.0015

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 100 100 5 5 100 100 100 100 100 100 100 100 100 100 5 100 100 100 100

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.07 0.06 0.06 0.05 0.08 0.11 0.11 0.07 0.08 0.07 0.08 0.07 0.11

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.73 1.87 1 1 1 1 1 1.91

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 4374.83 4621.7 25 25 25 25 25 4683.12

Dissolved Zinc µg/L 19.77 21.8 23.8 30.47 24.85 26.49 29.69 22.41 26.56 15.77 16.7 17.37 17.66 14.31 37.18 49.37 51.82 23.84 50.5 42.97 26.3 28.56 21.51
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Table A.3 - SW-3 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date

 Mar-19-Frozen C063555 C088067 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320

16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 16-Aug-18 24-Sep-18 26-Oct-18 27-Nov-18 17-Dec-18 15-Jan-19 11-Feb-19 9-Apr-19 08-May-19 5-Jun-19 10-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 22-Jan-20 13-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20

91.4 316.2 358.3 992 875 722 362.1 418.3 537 205.2 292.7 331.6 588 410.2 790 688 684 491.8 147.2 95.6 225.4 208.4 128 101.1 113.5 290.4 - 343.1 475.8 290.4

12.84 13.32 13.71 12.66 11.23 9.0 - 7.8 6.5 9.1

161.1 136.2 209.6 205.8 97.2 189.4 - 160.8 106.2 137.2

6.5 6.53 6.79 6.81 7.5 7.21 7.04 7.57 7.8 6.2 8.52 7 8.45 7.26 7.03 7.23 7.47 7.26 7.02 6.06 6.57 7.22 6.19 5.86 7.34 7.09 - 6.49 6.86 7.09

3 15.5 12.2 20.3 22.2 10.8 5.8 2.2 0.7 -0.1 -0.2 2.1 11.4 11 19 17.7 19.5 9.1 5.1 1.1 -0.5 -0.5 -0.4 2.6 7.1 14.7 - 17.8 19.0 14.7

-

14 16 24 48 70 56 16 28 35 30 33 23 25 22 48 70 66 65 15 12 27 22 16 14 11 37 - 26 41 56

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

11 8.5 7.5 8.8 11 14 18 11 11 10 12 12 8.6 17 12 15 12 14 20 9.5 20 25 22 13 11 14 - 13 15 17

35 60 59 130 140 160 88 110 170 100 100 63 100 69 120 320 300 270 68 56 150 120 61 47 49 120 - 140 200 290

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

-

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010

0.42 0.81 0.46 0.44 0.074 <0.050 0.52 1.7 2.2 1.3 0.94 0.59 0.69 0.29 <0.050 <0.050 0.081 <0.050 0.16 0.2 1.3 1.1 0.43 0.35 0.38 0.072 - 0.43 0.075 0.31

0.42 0.81 0.46 0.44 0.074 <0.050 0.51 1.7 2.2 1.3 0.94 0.59 0.69 0.29 <0.050 <0.050 0.081 <0.050 0.16 0.2 1.3 1.1 0.43 0.35 0.38 0.072 - 0.43 0.075 0.31

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010

<0.050 <0.050 0.055 0.058 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 0.06 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 - <0.050 0.098 <0.050

0.00000836 0.000024 0.0000746 0.000151 0.000839 0.0000799 0.0000364 0.0000916 0.000137 0.00000323 0.00157 0.000049 0.00138 0.000091 0.0000981 0.000141 0.000278 0.0000784 0.0000328 0.00000259 0.00000733 0.0000863 0.00000308 0.00000185 0.0000804 0.0000818 - 0.000026 0.00026 0.0000818

14 16 24 48 70 56 16 28 35 30 33 23 25 22 48 70 67 66 15 12 27 22 16 14 11 37 - 26 41 56

48 87 84 180 210 210 110 150 210 130 140 96 140 97 170 400 400 350 90 66 180 160 84 59 59 150 - 170 240 460

2.5 1.9 2.6 2.6 4.7 2 4 4.2 4.7 4.9 5 3 2.4 2.8 3.3 3.2 5.2 5.1 4.2 3 4.4 3.9 3.6 2.5 2.2 1 - 4.3 4.5 4.3

39 27 52 22 23 13 66 43 17 27 26 23 27 50 28 20 17 17 54 53 17 21 32 46 52 24 - 72 29 13

140 210 210 410 470 470 270 340 460 320 320 220 290 230 370 800 760 700 200 160 390 400 230 170 170 350 - 410 530 840

6.92 7.14 7.14 7.45 7.47 7.3 6.89 6.74 7.3 6.97 6.95 7.04 7.16 7.13 7.44 7.57 7.57 7.68 6.77 6.71 7.06 6.99 6.93 6.93 6.77 7.48 - 7.05 7.36 7.7

7.1 4.6 6.3 0.55 0.55 1.6 4.8 1.4 1.4 1.2 3.9 1.1 2 3.5 1.4 1.4 0.99 0.94 1.8 2.4 0.76 1 1.3 2.9 1.5 0.73 - 2 0.69 1.1

6.1 5 6.6 5.3 6.2 5.9 9.8 5.5 3.8 4.3 3.6 3.7 4.4 6.8 7 5.1 5.2 4.6 9.3 7.4 3.2 3.2 3.8 5 6.5 5.1 - 11 6.7 4.4

15 14 23 13 14 13 27 <20 <20 <20 <20 <20 <20 <20 23 <20 <20 <20 24 21 <20 <20 <20 <20 <20 <20 - 38 <20 <20

85 120 120 250 300 300 170 210 310 200 210 140 190 150 240 540 520 470 140 110 270 240 140 100 99 220 - 250 350 530

- - - - - - - - - - - - - - - - - - - - - - - - - 230 - - - -

2 6.2 7.6 1 1 4.4 3.4 1.6 3.2 <1.0 1.2 1.8 2.2 2.9 4 2.2 1.6 <1.0 1.6 1.4 1 <1.0 <1.0 2.8 <1.0 <1.0 - 3.5 <1.0 <1.0

1.35 1.86 1.96 3.95 4.7 4.78 2.71 3.24 4.73 3.15 3.19 2.15 2.89 2.38 3.83 8.45 7.97 7.36 2.29 1.69 4.21 3.73 2.25 1.64 1.57 3.62 - 3.92 5.44 7.73

1.32 2.08 1.99 3.95 4.96 4.76 2.54 3.31 4.6 3.01 3.21 2.26 3.05 2.28 3.75 8.51 8.55 7.61 2.09 1.54 4.12 3.67 2.15 1.53 1.48 3.43 - 3.87 5.26 9.8

1.12 5.58 0.76 0 2.69 0.21 3.24 1.07 1.39 2.27 0.31 2.49 2.69 2.15 1.06 0.35 3.51 1.67 4.57 4.64 1.08 0.81 2.27 3.47 2.95 2.7 - 0.64 1.68 11.8

-2.1 -1.56 -1.41 -0.52 -0.285 -0.54 -1.74 -1.53 -0.751 -1.32 -1.29 -1.49 -1.19 -1.43 -0.555 0.038 0.014 0.085 -2 -2.26 -1.17 -1.39 -1.85 -2.02 -2.27 -0.692 - -1.21 -0.593 0.131

-2.35 -1.81 -1.67 -0.769 -0.534 -0.789 -1.99 -1.78 -1 -1.57 -1.54 -1.74 -1.44 -1.68 -0.805 -0.21 -0.233 -0.163 -2.25 -2.51 -1.42 -1.64 -2.1 -2.27 -2.52 -0.941 - -1.46 -0.842 -0.116

9.02 8.7 8.55 7.97 7.75 7.84 8.64 8.27 8.05 8.3 8.24 8.54 8.35 8.56 7.99 7.54 7.55 7.6 8.77 8.97 8.23 8.37 8.78 8.94 9.04 8.17 - 8.26 7.96 7.57

9.27 8.95 8.8 8.22 8 8.09 8.89 8.52 8.3 8.55 8.49 8.79 8.6 8.81 8.24 7.78 7.8 7.84 9.03 9.22 8.48 8.62 9.03 9.19 9.29 8.42 - 8.51 8.2 7.82

88 29 42 11 8.4 <5.0 130 54 24 42 39 40 23 56 13 9 16 6 120 110 31 37 60 74 90 12 - 82 10 9.3

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

2.4 3.4 3.9 5.8 7.9 3.3 3.3 2.5 2 1.9 1.8 2.3 3 3.5 11 10 11 7.5 3.4 2.9 1.6 1.6 1.8 2.3 2.7 11 - 7.4 13 5.5

8 13 9.1 14 13 11 18 16 18 15 15 9.5 11 10 11 19 18 17 14 11 18 13 10 8.5 9.1 9.8 - 19 17 26

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50

0.013 <0.010 <0.010 <0.010 <0.010 <0.010 0.018 0.015 0.024 0.025 0.023 0.012 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 0.02 0.02 0.023 0.019 <0.010 <0.010 0.019 - <0.010 0.014 <0.010

15000 27000 26000 56000 66000 67000 34000 47000 66000 42000 43000 29000 43000 29000 53000 120000 130000 110000 26000 19000 57000 48000 24000 18000 18000 46000 - 53000 74000 140000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

<0.40 <0.40 0.76 0.55 3.1 0.82 0.5 0.63 0.57 0.66 1.5 <0.40 <0.40 <0.40 <0.40 0.47 0.41 0.44 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - <0.40 <0.40 <0.40

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 <0.50 - 0.61 <0.50 <0.50

91 92 100 <50 <50 <50 140 130 52 <50 100 59 <50 57 55 <50 <50 <50 79 78 <50 <50 62 63 59 <50 - 110 <50 <50

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50

2700 4600 4400 8900 10000 11000 6600 7700 11000 7100 7300 5400 7300 6300 8800 21000 21000 18000 6100 4200 10000 9600 5700 3700 3500 8600 - 10000 14000 24000

57 75 71 54 55 <2.0 99 140 120 160 250 100 29 33 200 110 38 3.8 28 36 51 66 79 61 30 390 - 150 360 68

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

<103 <104 <105 <106 <107 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100

1400 2100 1500 3100 3400 3300 2100 2000 2700 2000 1900 1700 2200 1800 2400 4200 4500 3800 1300 1200 2100 1800 1200 1300 1300 2100 - 1800 2100 4300

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

7500 6500 6100 8000 16000 11000 6000 6500 7100 6800 8800 6800 5700 6500 7400 10000 10000 10000 5800 4500 8800 10000 10000 7200 5900 8200 - 8400 9200 13000

36 67 63 130 160 150 81 110 150 98 99 65 99 69 130 280 300 260 67 45 130 110 58 43 46 110 - 130 180 340

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

0.11 <0.10 <0.10 0.19 0.4 0.2 0.17 0.33 0.43 0.21 0.24 0.15 0.21 0.16 0.31 0.97 1 0.75 <0.10 <0.10 0.13 0.21 0.11 <0.10 <0.10 0.18 - 0.14 0.12 0.52

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0

440 220 250 24 23 22 300 130 98 120 250 110 100 180 47 32 36 18 160 190 46 67 100 170 130 30 - 120 20 24

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

3.7 5.4 5.9 6.1 8.6 3.8 7 3.6 3.3 2.7 3.2 3 3.9 5.9 14 15 14 8 3.9 3.7 1.8 1.8 2.1 2.9 3 12 - 7.8 14 6.7

10 13 10 14 11 11 18 16 18 15 15 9.3 11 12 11 18 17 16 15 11 16 13 10 9.1 8.9 9.5 - 19 18 23

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50

0.016 <0.010 <0.010 <0.010 <0.010 <0.010 0.021 0.013 0.016 0.026 0.02 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 0.019 0.019 0.02 0.017 0.017 0.016 0.022 0.019 - 0.012 0.012 <0.010

15000 26000 26000 55000 62000 66000 32000 47000 65000 42000 41000 28000 42000 28000 52000 130000 120000 110000 26000 19000 53000 45000 24000 17000 17000 45000 - 52000 73000 130000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0

0.45 <0.40 1.1 0.66 3.2 0.8 0.59 0.82 0.64 0.78 1.7 0.43 <0.40 <0.40 0.47 0.56 0.5 0.48 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - <0.40 <0.40 <0.40
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Table A.3 - SW-3 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date

 Mar-19-Frozen C063555 C088067 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320

16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 16-Aug-18 24-Sep-18 26-Oct-18 27-Nov-18 17-Dec-18 15-Jan-19 11-Feb-19 9-Apr-19 08-May-19 5-Jun-19 10-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 22-Jan-20 13-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.57 <0.50 0.58 0.73 0.83 <0.50 <0.50 0.51 0.7 0.77 <0.50 <0.50 <0.50 <0.50 0.74 0.63 - <0.50 <0.50 <0.50

430 410 490 73 83 50 430 270 190 170 370 160 170 230 190 150 120 <50 160 180 54 96 110 210 120 100 - 180 110 58

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1 <0.50 <0.50 - <0.50 <0.50 <0.50

2700 4400 4600 8500 9800 11000 6400 7900 11000 7000 7000 5000 7100 6000 9000 21000 21000 16000 6000 4100 10000 9300 5500 3500 3400 8200 - 9200 13000 23000

69 100 170 72 84 31 100 160 140 160 240 110 76 67 270 150 83 29 56 61 52 69 81 60 33 430 - 150 460 83

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100

1500 2000 1500 3100 3000 3200 2100 2100 2600 1900 1800 1700 2100 1700 2400 4200 4200 3500 1300 1200 2000 1700 1200 1300 1300 2000 - 1800 2000 3700

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

7000 6100 6200 7800 15000 11000 6000 6800 6900 6500 8500 5900 5500 6600 7400 11000 9800 9100 5400 4200 8600 10000 10000 6600 5600 7700 - 7600 8800 12000

36 64 63 140 150 150 79 110 160 96 95 63 92 68 130 300 290 250 67 45 120 110 58 41 45 110 - 130 180 320

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0

11 3.1 4.4 <2.0 <2.0 <2.0 5.8 2.1 <2.0 2.1 5.9 <2.0 <2.0 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.3 2.4 <2.0 - <2.0 <2.0 <2.0

0.13 <0.10 <0.10 0.2 0.36 0.23 0.2 0.28 0.43 0.23 0.29 0.17 0.18 0.18 0.34 0.98 0.94 0.66 0.11 0.11 0.15 0.18 0.1 <0.10 0.11 0.15 - 0.14 0.1 0.51

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050

0.001 <0.0010 0.0023 0.0016 <0.005 0.0021 0.0021 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030

0.001 <0.0010 0.0023 0.0016 <0.005 0.0021 0.0021 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.050 <0.0050 - <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA

100 100 100 100 100 100 100 100 100 5 100 100 100 100 100 100 100 100 100 5 100 100 5 5 100 100 - 5 100 100

0.09 0.14 0.14 0.26 0.29 0.29 0.17 0.22 0.29 0.2 0.21 0.15 0.21 0.15 0.25 0.37 0.37 0.37 0.15 0.11 0.26 0.23 0.14 0.1 0.1 0.22 - 0.25 0.33 0.37

2 2.1 2.04 3.91 4 4 2.57 3.34 4 2.96 3.15 2.28 3.15 2.3 3.72 4 4 4 2.16 2 3.91 3.53 2.04 2 2 3.34 - 3.72 4 4

1 2.66 2.55 6.72 7 7 3.59 5.33 7 4.44 4.88 3.02 4.88 3.06 6.25 7 7 7 2.78 1.87 6.72 5.79 2.55 1 1 5.33 - 6.25 7 7

25 5890.33 5711.62 11152.47 150 150 7237.43 9502.76 150 8380.77 8944.21 6422.08 8944.21 6480.78 10606.59 150 150 150 6068.29 4621.7 11152.47 10056.78 5711.62 25 25 9502.76 - 10606.59 150 150

40.99 64.9 56.72 105.25 73.88 91.74 69.91 48.38 47.61 91.61 24.25 43.08 26.27 44.85 93.1 156.42 129.63 129.4 57.54 59.84 104.7 55.14 57.67 46.04 25.77 69.42 - 171.65 145.66 165.32
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Table A.3 - SW-3 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date  

C0Q8176 C0T1983 C0W0330

13-Oct-20 3-Nov-20 1-Dec-20

342.3 164.8 232.1

11.4 10.7 11.94

189.9 122.0 128.5

6.35 6.2 6.1

6.5 5.2 6.4

32 14 19

<1.0 <1.0 <1.0

17 12 11

210 81 130

<0.10 <0.10 <0.10

<0.010 <0.010 <0.010

0.38 0.38 0.79

0.38 0.38 0.79

<0.010 <0.010 <0.010

<0.050 <0.050 <0.050

0.00000787 0.00000457 0.00000439

32 14 19

230 100 160

4.4 4.3 4

45 110 60

510 250 340

7.38 6.53 6.83

0.67 3.4 0.61

7.3 18 7.9

<20 51 22

350 150 220

- - -

<1.0 1.8 1.4

5.61 2.33 3.4

5.09 2.37 3.48

4.86 0.85 1.16

-0.699 -2.20 -1.62

-0.948 -2.45 -1.87

8.08 8.73 8.45

8.33 8.98 8.7

24 220 95

<1.0 <1.0 <1.0

3.6 4.6 2.4

17 16.00 16

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

<0.010 0.03 0.011

71000 31000.00 48000

<1.0 <1.0 <1.0

<0.40 <0.40 <0.40

<0.50 0.54 <0.50

<50 200.00 88

<0.50 <0.50 <0.50

14000 6400.00 9100

23 66.00 40

<2.0 <2.0 <2.0

<2.0 <2.0 <2.0

<100 <100 <100

2300 1500.00 1800

<0.50 <0.50 <0.50

<0.10 <0.10 <0.10

9100 6300.00 6800

170 75.00 120

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

<2.0 2.30 <2.0

0.11 0.13 0.13

<2.0 <2.0 <2.0

<5.0 <5.0 <5.0

33 310 110

<1.0 <1.0 <1.0

3.5 5.60 2.6

17 15 15

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

<0.010 0.02 0.011

70000 30000 45000

<1.0 <1.0 <1.0

<0.40 <0.40 <0.40
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Table A.3 - SW-3 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date  

C0Q8176 C0T1983 C0W0330

13-Oct-20 3-Nov-20 1-Dec-20

<0.50 0.87 0.53

57 340.00 120

<0.50 <0.50 <0.50

13000 6100 8700

26 73 44

<0.013 <0.013 <0.013

<2.0 <2.0 <2.0

<2.0 <2.0 <2.0

<100 <100 <100

2200 1400 1700

<0.50 <0.50 <0.50

<0.10 <0.10 <0.10

8600 5900 6600

160 73 110

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

<2.0 4.40 <2.0

0.14 0.13 0.15

<2.0 <2.0 <2.0

<5.0 <5.0 <5.0

- - -

<0.050 <0.050 <0.050

- - -

<0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090

<0.050 <0.050 <0.050

<0.050 <0.050 <0.050

<0.090 <0.090 <0.090

<0.090 <0.090 <0.090

NA NA NA

NA NA NA

5 5 5

0.32 0.16 0.23

4 2.36 3.53

7 3.18 5.79

150 6656.44 10056.78

194.13 126.34 142.07
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Table A.4 - SW-11 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

17-Mar-16 19-Apr-16 26-May-16 27-Jun-16 28-Jul-16 12-Aug-16 15-Sep-16 14-Oct-16 10-Nov-16 20-Dec-16 11-Jan-17 08-Feb-17 04-Apr-17 28-Apr-17 30-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18

Field Parameters

Conductivity (Field) µS/cm 10.5 17.98333333 34.9 - - 22 27 29 36 0 51.3

Dissolved Oxygen mg/L 6.63 10.97583333 14.04 - -

Oxidation Reduction Potential mV 79.5 203.5833333 271.9 - -

pH (Field) pH 4.54 5.380833333 6.6 - - 5.97 5.29 6.83 4.79 4.79 4.84

Temperature ºC -0.5 9.058333333 22.2 - - 20.7 19.2 10.9 6 0.5 0.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2 3.5 4.8 0 120 No trend 4.6 3.4 4 3.7 3.5 3.5 3.4 4.6 4 3.3 3.9 3.2 2.9 2.9 3 2.6 2.7 3 3.9 4.1 5.2 4.5 13

Dissolved Sulphate (SO4) mg/L <2 <2 2.6 - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 2.1 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing <0.010 <0.010 <0.010 <0.010 0.01 0.013 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.091 - - No trend <0.050 <0.050 1.1 <0.050 0.06 0.053 <0.050 <0.050 <0.050 0.076 0.062 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.086 <0.050 <0.050 0.058 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.091 0 13 No trend <0.050 <0.050 1.1 <0.050 0.06 0.053 <0.050 <0.050 <0.050 0.076 0.062 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.086 <0.050 <0.050 0.058 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - Significant Decreasing <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 <0.050 0.081 <0.050 <0.050 - 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000119 6.96017E-06 0.0000325 0 0.019 No trend 0.00000328 0.00000143 0.00000377 0.0000101 0.00000973 0.00000904 0.00000735 0.000000286 0.000000752 0.00000137 0.00000807 0.00000453 0.00000584 - 0.0000172 0.00000584 0.00000558 0.00000971 0.00000182 0.0000336 0.000000208 0.000000132 0.00000015

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 <5 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 2.3 4.175 5.6 - - No trend 3.9 3.2 4.2 4.5 5.3 5.3 4.9 6.8 5.7 5.1 4.1 4.2 3.8 3.9 4 4 4.3 4 6.3 5.2 5.4 4.6 9.4

Reactive Silica (SiO2) mg/L <0.5 1.5125 2.4 - - Significant Increasing 0.99 0.72 <0.50 <0.50 <0.50 <0.50 <0.50 2.2 2.1 2.4 1.9 1.7 1.2 0.66 0.6 <0.50 <0.50 <0.50 1.9 1.8 2.5 2 1.9

Colour TCU 59 92.16666667 130 - - No trend 45 56 66 110 85 82 47 160 86 71 65 62 43 83 96 110 110 65 170 110 130 79 34

Conductivity µS/cm 17 22.33333333 28 - - No trend 19 19 36 20 20 21 22 35 26 26 22 22 19 21 19 19 19 18 24 23 32 26 58

pH pH 5.19 5.695 6.17 - - Significant Decreasing 5.85 5.49 5.91 6.34 5.9 6.29 6.2 4.79 5.21 5.47 5.73 5.99 6.1 5.99 6.26 6.1 6.08 6.47 5.96 6.02 5.68 5.93 5.45

Turbidity NTU 0.71 1.0975 1.6 - - No trend 0.85 1.1 1.4 1.1 0.8 0.78 0.54 2.6 0.62 1.1 0.62 0.86 0.84 1.2 1.8 1.2 0.91 0.82 1 1.1 1.3 1.1 1.3

Total Organic Carbon (C) mg/L 6.8 9.691666667 15 - - Significant Increasing 4.7 5.1 5.5 7.4 11 8.7 6.8 20 11 11 6.5 5.7 4.3 6.2 7.6 9.9 10 8 18 12 18 8.8 6.7

Total Chemical Oxygen Demand mg/L <20 26.83333333 44 - - No trend 16 17 20 27 38 36 24 71 43 22 29 23 21 26 25 33 27 26 57 35 50 28 22

Calculated TDS mg/L 6 9.75 14 - - No trend - - - - - - - - - - 10 8 10 7 7 7 7 7 11 11 13 11 23

Total Dissolved Solids mg/L 25 25 25 - - Significant Increasing 9 7 13 8 9 9 10 13 13 11 - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.195833333 <2.5 - - No trend <1.0 <1.0 2.2 <1.0 <1.0 <1.0 1.2 1.2 <1.0 1 <1.0 <1.0 <1.0 2.6 2.4 2 1.6 <2.0 3.2 <1.0 <1.0 <1.0 <1.0

Calculated

Anion Sum me/L 0.06 0.109166667 0.19 - - No trend 0.13 0.1 0.19 0.1 0.1 0.1 0.14 0.13 0.16 0.1 0.12 0.09 0.13 0.08 0.09 0.07 0.08 0.09 0.11 0.11 0.15 0.13 0.36

Cation Sum me/L 0.12 0.200833333 0.25 - - No trend 0.18 0.15 0.21 0.2 0.24 0.24 0.21 0.3 0.24 0.22 0.18 0.17 0.16 0.18 0.18 0.2 0.2 0.17 0.26 0.23 0.25 0.2 0.41

Ion Balance (% Difference) % 2.56 31.205 46.2 - - No trend 16.1 20 5 33.3 41.2 41.2 20 39.5 20 37.5 20 30.8 10.3 38.5 33.3 48.2 42.9 30.8 40.5 35.3 25 21.2 6.49

Langelier Index (@ 20C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A - - - - - #VALUE! - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 110 159.1666667 230 12 Equation No trend - - - - - - - - - - - - - - - - - 79 290 180 250 160 130

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.7 11.48333333 28 8 5 No trend - - - - - - - - - - - - - - - - - 12 13 8.4 6.4 7.7 3.2

Dissolved Barium (Ba) µg/L 2.3 3.525 4.7 0 1000 No trend - - - - - - - - - - - - - - - - - 2.1 5.9 3.5 5.6 3.8 8.9

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.0135 0.019 0 Equation No trend - - - - - - - - - - - - - - - - - <0.010 0.028 <0.010 0.026 0.015 0.05

Dissolved Calcium (Ca) µg/L 480 943.3333333 1300 - - Significant Decreasing - - - - - - - - - - - - - - - - - 930 1500 1300 1200 1100 1900

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 No trend - - - - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40 0.68

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L 150 448.3333333 970 8 300 No trend - - - - - - - - - - - - - - - - - 390 870 560 530 290 170

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.66 0 Equation No trend - - - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 260 447.5 590 - - No trend - - - - - - - - - - - - - - - - - 420 620 500 590 490 1100

Dissolved Manganese (Mn) µg/L 14 50.91666667 70 0 820 No trend - - - - - - - - - - - - - - - - - 11 84 31 89 55 210

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L <100 148.3333333 210 - - No trend - - - - - - - - - - - - - - - - - <100 160 140 340 180 290

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1500 2183.333333 2600 - - No trend - - - - - - - - - - - - - - - - - 1800 2200 2200 2500 2100 4800

Dissolved Strontium (Sr) µg/L 3.3 6.125 7.9 0 21000 No trend - - - - - - - - - - - - - - - - - 5.3 10 7.3 7.7 5.9 13

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.4 - - No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 2.1 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend - - - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 <5.0 <5.0 7.6

Total Metals

Total Aluminum (Al) µg/L 120 175.8333333 250 12 Equation No trend 130 130 140 170 180 140 78 360 200 220 160 140 110 150 180 180 150 99 310 200 290 180 160

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 4 13.50833333 34 11 5 No trend 6.8 5.6 11 15 26 27 12 6.8 6.7 5.7 5.4 6.5 5.6 7.9 10 19 26 16 16 9.6 7.9 8.8 3.9

Total Barium (Ba) µg/L 2.5 3.5 4.5 0 1000 No trend 3.1 3.5 3.6 2.8 2.8 2.5 2.1 8.3 4.9 4.7 3.3 3.1 2.7 3 3.1 3.1 3.1 2.4 5.9 3.4 5.7 4 8.7

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.012333333 0.022 0 Equation No trend <0.010 0.015 0.018 0.013 <0.010 0.01 <0.010 0.08 0.02 0.018 0.018 <0.010 0.011 0.014 0.018 0.011 <0.010 <0.010 0.021 0.011 0.025 0.019 0.046

Total Calcium (Ca) µg/L 470 912.5 1200 - - Significant Decreasing 910 730 1000 1000 1200 1200 1100 1500 1300 1100 910 950 890 930 910 950 1000 900 1500 1200 1200 1000 1800

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 <0.4 0.42 0 10 No trend <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.68 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.42 <0.40 0.66

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.4 - SW-11 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

17-Mar-16 19-Apr-16 26-May-16 27-Jun-16 28-Jul-16 12-Aug-16 15-Sep-16 14-Oct-16 10-Nov-16 20-Dec-16 11-Jan-17 08-Feb-17 04-Apr-17 28-Apr-17 30-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 1.3 0 Equation Significant Decreasing <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 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 190 585 1400 8 300 No trend 260 190 410 630 980 1000 520 760 430 380 290 240 240 250 440 850 1100 690 1100 670 650 330 210

Total Lead (Pb) µg/L <0.5 <0.5 0.96 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.53 <0.50 0.63 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 240 440 580 - - No trend 400 340 390 460 540 550 510 720 590 560 450 440 390 390 410 410 430 410 580 520 630 460 1100

Total Manganese (Mn) µg/L 19 54.41666667 90 0 820 No trend 40 35 56 46 52 56 19 170 70 67 52 38 33 31 58 57 32 13 88 33 95 57 200

Total Mercury (Hg) µg/L <0.013 <0.013 0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L <100 140.8333333 190 - - No trend 210 190 540 130 <100 140 150 530 260 230 110 140 150 370 170 140 <100 <100 160 110 330 190 290

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 1400 2125 2600 - - No trend 1900 1700 2200 2000 2100 2200 2100 2500 2200 2100 1800 1800 1600 1900 1800 1900 1700 1800 2100 2200 2500 2000 4700

Total Strontium (Sr) µg/L 3.6 6.133333333 8.3 0 21000 No trend 5.2 4.4 5.6 6.3 7.5 7.4 6.6 9.9 8.1 7.4 5.6 5.8 5.6 5.4 5.7 5.8 6.3 5.3 9.7 7.7 8.2 6.2 12

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.35 4 - - No trend <2.0 2 3 2.4 2.7 3.3 <2.0 4.1 <2.0 2.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.5 2.1 <2.0 3.3 2.2 <2.0

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation Significant Decreasing <5.0 <5.0 6 <5.0 6.3 <5.0 <5.0 7.5 <5.0 <5.0 <5.0 <5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.7

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 0.0014 0.0018 <0.0010 0.0014 0.0015 0.0011 <0.0010 <0.0010 0.001

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 0.0014 0.0018 <0.0010 0.0014 0.0015 0.0011 <0.0010 <0.0010 0.001

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 100 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 18.71 19.33 19.92 22.41 26.25 23.91 21.67 33.3 26.25 26.25 21.29 20.2 18.06 20.89 22.65 25.17 25.27 23.12 31.93 20.76 31.93 24.02 21.55
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Table A.4 - SW-11 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date

 C063555 C088067 C0A9079 C0D5291 C0H4686

13-Feb-18 13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 13-Aug-18 02-Oct-18 25-Oct-18 27-Nov-18 18-Dec-18 15-Jan-19 11-Feb-19 6-Mar-19 9-Apr-19 07-May-19 7-Jun-19 10-Jul-19 14-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 22-Jan-20 10-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 13-Jul-20

0 14.4 17.1 34.7 40.3 59.4 46 45.9 48.6 32.2 31.2 15.4 20.9 21.1 35.2 40.3 40.3 44.1 19.1 19.6 20.5 20.2 14.9 13.3 13.5 12.9 10.5 13.7 19.4 20.4

14.04 13.81 13.89 12.69 10.75 9.24 7.65

219.4 212.4 251.1 271.9 251.4 160.80 200.40

4.85 5.21 4.86 5.34 5.69 6.08 5.98 5.64 4.54 4.7 5.13 4.73 4.38 5.84 5.35 7.14 7.14 6.04 6.35 6.84 5.32 4.77 4.61 6.01 5.21 5.19 4.83 4.81 6.60 5.03

0.1 1.9 3.7 16.1 15 24 25.7 14.1 7.9 1.1 0.5 0 0.6 0.3 13.3 13.7 13.7 23.2 19.6 20.8 11.8 5.9 -0.1 -0.5 -0.4 -0.1 3.5 8.7 17.4 20.6

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4.7 5.4 4.8 3.8 3.9 3.8 3.9 4.8 5.2 4.3 4.7 4.1 3.5 4.1 3.5 2.9 2.7 3.3 2.9 2.4 4 5.3 3.7 3.9 4.6 2.5 2 2.5 2.6 4

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 2.7 2.7 <2.0 <2.0 <2.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010 0.01 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.060 <0.050 <0.050 <0.050 0.054 0.074 0.068 <0.050 0.054 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.060 <0.050 <0.050 <0.050 0.054 0.074 0.068 <0.050 0.054 <0.050 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.20 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.000000147 0.000000391 0.000000203 0.00000162 0.00000334 0.0000159 0.0000142 0.0000111 0.000000136 0.000000113 0.00000029 0.000000111 5.19E-08 0.00000146 0.00000134 0.000085 0.000085 0.0000137 0.0000215 0.0000724 0.00000112 0.000000197 8.32E-08 0.00000202 0.000000323 0.000000316 0.000000186 0.00000027 0.0000325 0.00000111

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

4.1 4.7 3.9 4.3 3.9 4.2 5 5.4 5.5 4.7 4.9 3.9 4.2 4.8 3.2 3.3 3.3 3.8 4.1 3.9 5.8 4.5 3.4 4.1 4.3 3.8 2.3 2.7 3.6 4.1

1.4 1.5 1 <0.5 <0.5 <0.5 0.53 1.1 2.2 2.1 2 2.3 1.6 1.2 0.85 <0.50 0.52 1.6 0.66 0.82 1.1 2 1.7 2.4 2.3 2.3 1.3 0.98 <0.50 1.2

46 39 53 64 100 110 86 64 110 95 71 88 52 47 45 59 93 98 67 56 95 80 84 80 59 70 74 84 76 110

27 27 25 23 21 25 25 28 33 27 27 24 22 24 20 19 19 18 20 22 27 25 23 23 24 22 17 18 20 21

5.93 6.19 5.99 6.11 6.08 6.95 6.41 5.96 5.36 5.98 6.14 5.55 5.74 5.95 6.74 6.13 5.61 5.98 6.23 6.54 5.97 5.36 5.47 5.92 5.6 5.4 6.01 5.54 5.78 5.89

1.2 0.71 0.74 0.88 1.3 2.1 1.2 0.75 2.4 0.49 0.54 0.62 0.64 0.52 1.1 1.3 1 2.2 0.62 0.6 2.4 1.5 1.3 0.71 0.71 1.2 0.98 1.4 0.99 1.1

6.6 5.4 6.6 7.6 9.2 10 9.6 8.9 16 9.6 8 8.6 5.8 5.1 5.5 6.7 9.5 9.1 7.6 6.8 12 13 10 7.5 6.8 7.4 6.9 8.2 7.3 10

21 22 21 22 30 23 26 30 42 22 28 23 <20 <20 <20 33 23 30 22 <20 29 26 33 29 20 26 <20 23 <20 28

10 12 10 8 8 8 10 11 13 11 11 10 11 10 8 6 7 12 8 10 13 12 9 11 14 9 6 7 6 9

- - - - - - - - - - - - - - - - - - - - - - - - - - - 25 -

5 1 <1.0 1 2.4 3.8 1.6 1 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 1.6 1.2 <2.0 2.8 1.4 2 1.4 <1.0 <1.0 <1.0 <1.0 1.4 1.8 <2.5

0.13 0.15 0.14 0.11 0.11 0.11 0.11 0.13 0.15 0.12 0.13 0.12 0.14 0.12 0.1 0.08 0.08 0.15 0.08 0.13 0.17 0.15 0.1 0.11 0.19 0.07 0.06 0.07 0.07 0.11

0.2 0.23 0.2 0.21 0.19 0.2 0.25 0.25 0.27 0.22 0.22 0.19 0.19 0.22 0.16 0.16 0.17 0.19 0.2 0.19 0.25 0.22 0.18 0.19 0.2 0.19 0.12 0.14 0.18 0.2

21.2 21.1 17.7 31.3 26.7 29 38.9 31.6 28.6 29.4 25.7 22.6 15.2 29.4 23.1 33.3 36 11.8 42.9 18.8 19.1 18.9 28.6 26.7 2.56 46.2 33.3 33.3 44 29

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

100 120 130 150 170 150 110 110 250 170 140 150 110 100 95 110 160 140 95 76 160 210 170 160 140 140 110 140 130 150

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.6 3.5 4 8 8 21 27 8.5 6.5 7.2 7.6 4.7 5.2 5.4 5.1 7.4 7.1 18 22 15 9.1 5.9 5.6 5 4.9 3.7 3.9 4.4 12 26

3.9 4.1 3.6 2.9 2.3 2.8 2.8 3.7 5.4 3.8 3.7 3.5 3.3 3.6 2.8 3 2.9 2.2 2.4 2.1 4.1 4.4 3.3 4.1 3.7 3.7 2.5 3.3 4.2 2.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.021 0.013 0.015 0.014 <0.010 <0.010 <0.010 <0.010 0.018 0.014 0.013 0.017 0.017 0.02 0.014 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 0.014 0.016 0.019 0.019 0.012 0.013 0.019 <0.010

860 1000 840 990 910 950 1100 1200 1200 1100 1100 900 970 1000 670 740 750 870 900 820 1300 960 720 910 980 880 480 600 800 900

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.41 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

160 160 170 250 300 670 910 370 470 330 280 250 190 190 130 130 330 580 730 560 370 330 250 250 210 220 150 190 320 730

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

470 530 450 450 400 430 530 590 590 500 510 410 430 520 360 350 350 390 440 450 600 520 390 450 460 400 260 290 380 450

90 62 48 62 51 45 17 26 86 53 46 55 48 41 66 42 50 34 15 13 34 67 55 54 51 70 48 43 67 50

<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 <2.0 <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 <2.0 <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 3.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

160 190 220 210 110 <100 <100 140 160 130 160 120 150 240 240 250 170 110 140 120 130 170 130 120 150 130 160 150 160 200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2600 2900 2500 2400 2100 2200 2600 2800 3000 2500 2500 2300 2100 2600 2100 1900 1900 2100 2100 2200 2600 2600 2100 2200 2300 2300 1500 1700 2000 2000

5.7 6.7 5.6 6.2 5.9 6.2 7.2 7.5 8.3 6.5 7.4 5.8 5.7 6.3 4.2 4.7 4.9 5.1 5.9 5.1 8.9 7 4.6 6 6 5.5 3.3 4.2 5.3 5.9

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 2.1 <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 <2.0 <2.0 2.1

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

170 130 140 160 180 210 120 120 270 200 150 160 130 110 120 130 190 160 110 110 160 230 190 170 140 160 120 160 150 170

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4.8 4.1 4.5 9 9.4 33 34 10 7.6 8.5 8.6 5.6 6.1 6.5 5.6 9 9.3 22 26 21 9.8 7 6 5.9 5.6 4 4.2 5.4 14 33

4 4 3.9 2.8 2.5 3.3 2.6 3.6 5.6 3.8 3.7 3.5 3.2 3.4 2.8 3.1 3.2 2.4 2.3 2.8 3.9 4.8 3.6 4 3.3 3.5 2.6 3.2 2.5 2.7

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.02 0.021 0.015 <0.010 <0.010 <0.010 <0.010 0.011 0.024 <0.010 0.011 0.015 0.013 0.016 0.014 0.014 0.014 <0.010 <0.010 <0.010 0.011 0.019 0.011 0.015 0.013 0.017 0.011 0.022 0.015 <0.010

830 900 820 890 910 1000 1100 1200 1200 1000 1100 860 930 1000 670 730 750 840 850 860 1200 1000 710 830 930 840 470 580 750 950

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 1.1 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 0.49 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
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Table A.4 - SW-11 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date

 C063555 C088067 C0A9079 C0D5291 C0H4686

13-Feb-18 13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 16-Jul-18 13-Aug-18 02-Oct-18 25-Oct-18 27-Nov-18 18-Dec-18 15-Jan-19 11-Feb-19 6-Mar-19 9-Apr-19 07-May-19 7-Jun-19 10-Jul-19 14-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 22-Jan-20 10-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 13-Jul-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.66 0.54

260 210 210 330 460 1400 1200 480 530 380 330 320 240 230 170 210 450 800 1000 890 460 410 280 290 260 250 190 230 390 1100

<0.50 <0.50 <0.50 <0.50 <0.50 0.75 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.5 <0.50 0.65 0.96

470 480 420 400 410 450 500 580 590 510 500 390 430 480 310 360 380 410 430 460 560 530 390 450 440 400 240 290 340 480

94 56 47 57 56 100 22 29 85 54 46 57 48 40 59 42 55 41 20 27 34 68 53 56 51 70 48 43 66 57

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 <0.013 <0.013 <0.013

<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 <2.0 <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 <2.0 <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 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

170 160 220 230 120 <100 <100 130 140 130 150 110 140 180 240 240 160 120 130 140 110 210 <100 150 140 120 150 140 160 150

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2500 2400 2400 2200 2300 2300 2400 2800 3000 2600 2400 2100 2100 2300 1700 1900 2000 2100 2100 2200 2500 2600 2000 2300 2200 2300 1400 1600 1800 2100

5.4 6.4 5.1 5.8 5.3 7.1 6.9 7.4 8 7 7.6 6.2 5.8 5.9 4 4.6 5.1 5.4 5.8 5.4 8.1 7.1 4.8 6.5 6 5.5 3.6 3.9 4.9 6.3

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 2.1 2.7 2.6 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 3.1 3 2.7 2.2 <2.0 3.3 2.4 2.6 <2.0 <2.0 <2.0 2.7 2.2 3.2

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

<0.0010 0.0011 <0.0010 <0.0010 0.0013 0.0013 <0.005 0.001 0.0016 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030

<0.0010 0.0011 <0.0010 <0.0010 0.0013 0.0013 <0.005 0.001 0.0016 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 100 100 5 5 100 5 5 5 5 5 5 5 5 100 5

0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

21.42 19.77 21.42 22.65 24.44 25.27 24.86 24.12 30.47 24.86 23.12 23.8 20.34 19.33 19.92 12.79 14.7 24.34 22.65 16.43 27.17 28.05 25.27 22.54 21.67 22.41 21.8 23.35 20.55 25.27
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Table A.4 - SW-11 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

34.9 19.4 19.30 19.60 18.9

6.63 8.94 10.29 11.45 12.33

79.50 163.40 224.90 221.70 186.1

6.07 6.60 4.54 4.55 5.13

22.2 17.4 8.6 5.90 5.4

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

3.7 3 4.8 4.6 3.8

<2.0 <2.0 2.1 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 0.091 <0.050 <0.050

<0.050 <0.050 0.091 <0.050 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050

0.0000136 0.0000325 0.000000144 0.000000119 0.000000434

<5.0 <5.0 <5.0 <5.0 <5.0

5.1 4.4 5.6 5.2 4.9

1 0.72 1.5 2.1 2.1

120 63 130 130 110

22 21 26 28 26

5.92 6.17 5.63 5.19 5.29

0.88 1 1.1 1.6 1.5

12 9.2 13 15 13

33 28 39 44 32

10 8 14 12 11

- - - - -

1.6 1.6 2 2.20 <1.0

0.11 0.09 0.19 0.130 0.11

0.24 0.21 0.25 0.25 0.24

37.1 40 13.6 31.6 37.1

NC NC NC NC NC

NC NC NC NC NC

NC NC NC NC NC

NC NC NC NC NC

170 110 210 230 220

<1.0 <1.0 <1.0 <1.0 <1.0

28 23 11 8.60 7.3

2.3 2.7 4.2 4.40 4.7

<1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50

0.011 <0.010 0.012 0.01 0.017

1200 970 1300 1200 1100

<1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40

<0.50 <0.50 <0.50 <0.50 <0.50

970 830 560 550 400

<0.50 <0.50 <0.50 0.66 <0.50

500 480 590 570 540

61 14 42 51 60

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100

100 <100 180 210 170

<0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10

2200 2200 2600 2600 2600

7.8 6.5 7.9 7.60 7.5

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

2.4 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0

190 130 220 250 250

<1.0 <1.0 <1.0 <1.0 <1.0

34 26 12 10 8

4.5 2.7 4.4 4.2 4.4

<1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50

<0.010 <0.010 0.013 0.02 0.011

1200 1000 1200 1200 1000

<1.0 <1.0 <1.0 <1.0 <1.0

0.42 <0.40 <0.40 <0.40 <0.40
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Table A.4 - SW-11 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

1.3 <0.50 <0.50 <0.50 <0.50

1400 1100 720 650 440

<0.50 <0.50 <0.50 <0.50 <0.50

510 510 580 540 500

90 19 44 53 56

<0.013 <0.013 <0.013 <0.013 <0.013

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100

110 <100 190 180 150

<0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10

2200 2300 2600 2400 2300

8 6.6 8.3 7.1 6.9

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

2.9 2.5 2.2 2.90 4

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0

- - - - -

<0.050 <0.050 <0.050 <0.050 <0.050

- - - - -

<0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA

NA NA NA NA NA

5 100 5 5 5

0.04 0.04 0.04 0.04 0.04

2 2 2 2 2

1 1 1 1 1

25 25 25 25 25

27.17 22.53 28.05 29.69 28.05
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Table A.5 - SW-12 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

15-Mar-16 19-Apr-16 26-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 03-Apr-17 27-Apr-17 29-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18

Field Parameters

Conductivity (Field) µS/cm 13.3 17.76666667 22 - - 18 19 19 20 0 23.2 0

Dissolved Oxygen mg/L 7.48 10.55583333 13.6 - -

Oxidation Reduction Potential mV 129.8 183.3416667 248 - -

pH (Field) pH 4.88 5.818333333 7.13 - - 5.02 5.47 6.36 5.57 5.37 5.54 5.24

Temperature ºC 1.4 9.866666667 24 - - 21.4 19.3 9.5 5.7 1.6 2 3.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.1 3.85 5.3 0 120 Significant Increasing 4.2 3.5 3.3 3.6 3.2 3.2 3 3.4 3.2 2.8 3.8 3 2.5 2.9 2.5 2.6 2.9 2.6 3.2 2.8 3.5 4.9 5.3

Dissolved Sulphate (SO4) mg/L <2 2.741666667 4.1 - - Significant Increasing <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 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.095 - - No trend <0.050 <0.050 <0.050 <0.050 0.051 0.051 <0.050 <0.050 <0.050 0.078 0.078 0.058 <0.050 <0.050 0.051 0.052 0.095 <0.050 <0.050 0.052 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.095 0 13 No trend <0.050 <0.050 <0.050 <0.050 0.051 0.051 <0.050 <0.050 <0.050 0.078 0.078 0.058 <0.050 <0.050 0.051 0.052 0.095 <0.050 <0.050 0.052 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.016 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.066 - - Significant Decreasing <0.050 <0.050 0.064 <0.050 0.14 <0.050 0.078 <0.050 <0.050 <0.050 0.055 <0.050 - <0.050 <0.050 <0.050 <0.050 0.06 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000301 3.21237E-05 0.000236 0 0.019 No trend 0.0000028 0.00000137 0.00000595 0.0000064 0.0000146 0.000014 0.0000282 0.00000193 0.000000969 0.000000825 0.00000548 0.0000036 - 0.0000064 0.00000558 0.00000718 0.00000115 0.00000666 0.0000102 0.00000122 0.000000552 0.000000844 0.000000471

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 <5 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 3.8 4.866666667 6.6 - - Significant Increasing 3 2.7 3 2.9 2.8 2.9 2.7 2.8 3.1 3.4 3.6 3.1 2.8 2.7 2.9 3 2.6 2.9 2.9 3 3.6 4.5 4.5

Reactive Silica (SiO2) mg/L <0.5 0.846666667 1.4 - - No trend 1.2 0.86 <0.50 <0.50 0.58 <0.50 0.62 0.97 1.3 1.5 1.5 1.6 1.8 0.77 <0.50 <0.50 <0.50 0.54 0.8 1 1.3 1.2 1.2

Colour TCU 8.6 31.21666667 47 - - No trend 46 39 32 23 16 16 8.9 12 32 36 34 35 35 35 25 19 17 17 17 25 47 45 42

Conductivity µS/cm 19 23.08333333 30 - - Significant Increasing 16 16 14 16 15 16 16 16 17 19 19 17 15 15 16 16 16 17 18 18 20 26 27

pH pH 5.58 5.845 6.15 - - No trend 5.78 5.47 5.7 6.14 5.75 6.48 6.29 5.62 5.32 5.25 5.73 5.89 6.28 6.14 6.08 6.19 6.22 6.66 6.35 5.82 5.43 5.77 6.21

Turbidity NTU 0.69 1.204166667 2.6 - - No trend 1.6 1.6 1.3 1.1 1.2 0.45 6 1.2 1.6 0.91 0.82 0.7 1.1 0.89 0.61 0.43 0.39 0.62 0.65 1.5 1.1 1.7 1.5

Total Organic Carbon (C) mg/L 3.6 5.308333333 7.3 - - Significant Increasing 5.5 4.8 4.4 3.8 3.5 3.5 3.4 4 5.2 6.1 5.3 4.2 4.5 4.6 4.4 4.6 4.4 4.5 4.7 5 6.6 7.6 7.1

Total Chemical Oxygen Demand mg/L <20 <20 36 - - Significant Decreasing 17 15 16 11 13 20 11 12 27 18 27 12 15 15 13 13 22 21 11 17 26 22 26

Calculated TDS mg/L 7 11.41666667 16 - - Significant Increasing - - - - - - - - - - 9 8 7 6 6 6 6 6 7 7 8 11 11

Total Dissolved Solids mg/L 20 20 20 - - No trend 9 7 7 7 7 7 7 8 8 8 - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.808333333 2.6 - - No trend 3.4 1.8 5.6 1.6 6 4 3.1 2 1.8 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 8 1.2 2.4 <2.0 3.4 2.8 <1.0 1.2

Calculated

Anion Sum me/L 0.09 0.164166667 0.24 - - Significant Increasing 0.12 0.1 0.09 0.1 0.09 0.09 0.08 0.09 0.09 0.08 0.11 0.09 0.07 0.08 0.07 0.08 0.09 0.07 0.09 0.08 0.1 0.14 0.15

Cation Sum me/L 0.17 0.205 0.26 - - Significant Increasing 0.14 0.13 0.15 0.14 0.16 0.15 0.15 0.15 0.16 0.17 0.18 0.15 0.14 0.13 0.14 0.14 0.13 0.15 0.14 0.15 0.17 0.22 0.22

Ion Balance (% Difference) % 0 12.17333333 33.3 - - Significant Decreasing 7.69 13 25 16.7 28 25 30.4 25 28 36 24.1 25 33.3 23.8 33.3 27.3 18.2 36.4 21.7 30.4 25.9 22.2 18.9

Langelier Index (@ 20C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 23 91.16666667 150 9 Equation No trend - - - - - - - - - - - - - - - - 42 48 49 70 110 120 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 5 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 1.8 2.691666667 4.3 0 1000 No trend - - - - - - - - - - - - - - - - 2 1.8 1.8 1.9 2.3 2.9 3.4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.01325 0.025 0 Equation No trend - - - - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010 <0.010 0.018 0.021

Dissolved Calcium (Ca) µg/L 910 1151.666667 1600 - - Significant Increasing - - - - - - - - - - - - - - - - 600 650 670 680 810 980 980

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 No trend - - - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L <50 106.75 180 0 300 No trend - - - - - - - - - - - - - - - - 97 93 100 110 160 160 160

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend - - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 380 475 610 - - Significant Increasing - - - - - - - - - - - - - - - - 280 320 300 320 370 500 510

Dissolved Manganese (Mn) µg/L 6.9 39.40833333 77 0 820 No trend - - - - - - - - - - - - - - - - 37 29 18 18 25 37 52

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 180 209.1666667 260 - - No trend - - - - - - - - - - - - - - - - 190 160 200 180 180 220 200

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1800 2191.666667 2700 - - No trend - - - - - - - - - - - - - - - - 1600 1700 1800 1800 2000 2700 2700

Dissolved Strontium (Sr) µg/L 4.4 5.475 7.3 0 21000 Significant Increasing - - - - - - - - - - - - - - - - 3.5 3.8 3.6 3.7 4.4 5.4 5.9

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - 5.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 51 123.4166667 190 11 Equation No trend 170 160 180 120 100 88 54 110 150 140 260 130 140 120 100 77 79 73 69 120 140 160 150

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L <1 <1 <1 0 5 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Barium (Ba) µg/L 1.8 2.691666667 4.2 0 1000 Significant Increasing 2.8 2.9 2.9 2.8 2.1 1.9 1.3 1.9 2.3 2.3 2.3 3.6 2.2 2.2 2.5 2.2 2.1 1.9 1.6 1.9 2.4 2.7 3.4

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.011333333 0.022 0 Equation No trend 0.021 0.015 0.018 0.013 0.012 0.012 <0.010 0.014 0.011 <0.010 0.011 0.021 0.013 0.012 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 0.024

Total Calcium (Ca) µg/L 850 1149.166667 1600 - - Significant Increasing 690 640 720 650 650 670 600 630 690 790 820 740 650 600 660 710 600 640 660 670 800 960 930

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 No trend <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.5 - SW-12 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

15-Mar-16 19-Apr-16 26-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 03-Apr-17 27-Apr-17 29-May-17 28-Jun-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 0.53 0 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 140 197.5 260 0 300 Significant Decreasing 270 180 230 180 220 230 200 320 290 260 270 260 180 150 210 210 280 200 170 270 240 230 220

Total Lead (Pb) µg/L <0.5 <0.5 0.59 0 Equation Significant Increasing <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 360 460.8333333 600 - - Significant Increasing 300 270 280 300 300 300 290 300 330 360 380 300 280 280 300 290 280 310 310 320 350 510 480

Total Manganese (Mn) µg/L 21 44.5 76 0 820 No trend 47 27 66 53 76 73 41 71 40 31 32 68 31 26 55 49 72 35 21 25 27 38 52

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 170 201.6666667 240 - - Significant Increasing 170 160 140 160 150 230 180 170 220 220 190 150 160 170 160 160 190 180 140 170 190 180 190

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 1600 2058.333333 2500 - - Significant Increasing 1600 1500 1700 1700 1700 1800 1700 1700 1800 1900 2000 1600 1600 1600 1700 1600 1700 2000 1800 2000 1800 2600 2500

Total Strontium (Sr) µg/L 4 5.283333333 7 0 21000 Significant Increasing 3.9 3.4 4 3.9 3.3 4.2 3.3 3.4 3.8 4.4 4.5 4.4 3.4 3.4 3.8 3.8 3.3 4.1 3.6 3.8 4.7 5.4 5.5

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 <2 5.7 - - No trend 3.1 2.2 3.3 <2.0 <2.0 2 <2.0 2 2.3 2.3 <2.0 2.4 <2.0 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 2.1 2.1 <2.0 2

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend <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 37 <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0016

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0016

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 19.92 18.87 18.23 17.19 16.64 16.64 16.45 17.55 19.48 20.76 19.63 17.89 18.39 18.55 18.23 18.55 18.23 18.39 18.71 19.18 21.42 22.65 22.05
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Table A.5 - SW-12 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date

 C063555 C088067 C0A9079 C0D5291 C0G5256 C0H9038

13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 18-Jul-18 15-Aug-18 28-Sep-18 25-Oct-18 28-Nov-18 19-Dec-18 15-Jan-19 11-Feb-19 5-Mar-19 8-Apr-19 08-May-19 5-Jun-19 9-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 20-Jan-20 11-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 14-Jul-20

12.2 16 34.8 40.2 63.8 47.2 42.8 39.6 33.2 34.6 21.3 30.3 29.9 36.9 50.3 46.8 63.2 26.8 26.1 22 19 15.7 15.9 19 18.5 13.3 14.8 19.5 - 20.9

13.6 10.45 9.16 13.14 11.33 8.89 - 7.81

227.4 184.4 248 191.8 240.6 144.50 - 159.40

6.05 5.39 5.77 5.44 6.1 6.66 8.06 5.59 7.03 4.95 4.79 5.68 7.34 5.17 8.1 6.22 5.72 6.84 6.24 5.38 5.03 6.05 5.24 5.89 5.34 6.48 5.28 7.07 - 5.27

1.8 4.3 16.4 14.8 23 25.4 15 7.9 1.4 1.5 3.3 3.9 3 4.9 15.3 13.4 22.8 23.1 20.5 11.9 5.3 -0.2 1.4 3 3 4 9.4 16.5 - 21.7

-

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

4.9 4.7 4.5 4.5 3.7 4.3 4.8 3.5 4.6 4.3 4.4 4.9 5 3.9 3.9 3.8 4 4.1 5 3.9 4.9 4.5 4.8 5.3 3.7 3.1 3.2 3.2 - 3.5

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 2.2 2.2 2.4 2.8 <2.0 3.1 3.6 4.3 4.6 4.5 4.5 3.7 3.8 4.1 4.1 3.4 2.4 <2.0 <2.0 - 3.3

<0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

-

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010

0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.063 0.076 <0.050 <0.050 <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 0.085 0.095 <0.050 0.055 <0.050 - <0.050

0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.063 0.076 <0.050 <0.050 <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 0.069 0.095 <0.050 0.055 <0.050 - <0.050

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 - <0.010

0.074 <0.050 <0.050 <0.050 <0.050 <0.050 <0.20 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

0.00000795 0.000000722 0.00000446 0.00000185 0.0000155 0.0000665 0.00304 0.00000153 0.0000248 0.000000208 0.000000167 0.00000136 0.0000577 0.000000457 0.000849 0.00001 0.00000636 0.0000854 0.0000178 0.00000129 0.000000342 0.00000227 0.000000402 0.00000205 0.000000578 0.00000866 0.000000843 0.0000894 - 0.00000208

<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 6.8 <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

4.2 4 4.1 3.8 4 4.3 4.3 5.5 5.8 5.9 6 5.9 6.3 4.8 5.7 5.6 6.2 6.3 6 6 6.3 6.2 6.6 6.6 6.4 4.6 3.8 4.2 - 4

1.1 0.65 <0.50 <0.50 <0.50 <0.50 0.53 0.74 1 1.1 1.4 1.3 1.5 0.98 0.83 <0.50 1.2 0.88 0.86 0.75 0.72 0.85 <0.50 1.4 1.4 1.1 0.68 0.55 - 0.55

24 23 28 26 22 15 8.7 27 53 52 59 47 44 33 34 31 29 13 8.6 11 21 38 45 47 47 43 43 30 - 16

23 24 23 22 24 26 24 29 28 30 30 29 29 23 23 25 25 28 27 28 24 28 29 30 29 21 19 20 - 20

6.17 6.14 6.07 6.45 6.4 5.96 5.85 6.31 5.94 5.68 5.49 5.75 5.71 6.06 6.17 6.29 6.14 6.34 6.22 5.98 5.97 6.06 6.15 5.58 5.68 5.9 5.64 5.82 - 6.05

1 0.72 2 1.2 0.87 0.66 1.2 1.6 1.1 0.72 0.8 0.85 0.8 1.2 1.3 0.96 1.6 0.78 1.3 1.6 1.4 1.2 1.1 1 0.82 0.81 1.3 1 - 0.93

5 5.2 5.4 4.7 4.7 4.2 3.8 6.5 7.2 7.5 7.6 6.8 6 5.1 5.1 4.9 5.2 4.5 3.9 3.9 4.8 6.5 7.3 6.8 6.6 5.5 5.4 4.7 - 3.9

17 14 20 13 13 11 13 23 24 31 25 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 24 <20 28 36 20 <20 <20 - <20

11 10 9 8 8 9 9 9 13 13 13 14 15 9 16 12 14 14 15 14 14 14 14 16 14 10 8 7 - 11

- - - - - - - - - - - - - - - - - - - - - - - - - 20 - -

1 1.2 1.6 <1.0 2.2 <1.0 1.8 1.8 3 1.2 <1.0 <1.0 1.8 1.8 1.8 1 1.2 2.4 1.2 2.6 2.2 2.4 1.4 <1.0 2 1.6 2 2 - 1.8

0.14 0.13 0.13 0.13 0.1 0.12 0.13 0.1 0.17 0.17 0.17 0.19 0.2 0.11 0.31 0.18 0.2 0.21 0.24 0.2 0.21 0.21 0.22 0.24 0.18 0.14 0.09 0.09 - 0.17

0.21 0.2 0.2 0.18 0.19 0.21 0.2 0.24 0.23 0.24 0.25 0.25 0.26 0.2 0.21 0.21 0.23 0.23 0.22 0.23 0.24 0.24 0.26 0.26 0.26 0.18 0.17 0.18 - 0.17

20 21.2 21.2 16.1 31 27.3 21.2 41.2 15 17.1 19.1 13.6 13 29 19.2 7.69 6.98 4.55 4.35 6.98 6.67 6.67 8.33 4 18.2 12.5 30.8 33.3 - 0

NC NC NC NC NC NC NC NC NC NC NC NC NC NC -4.12 NC NC NC NC NC NC NC NC NC NC NC NC NC - NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC -4.37 NC NC NC NC NC NC NC NC NC NC NC NC NC - NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.3 NC NC NC NC NC NC NC NC NC NC NC NC NC - NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.5 NC NC NC NC NC NC NC NC NC NC NC NC NC - NC

97 96 110 99 56 40 27 97 130 150 150 140 140 94 100 86 77 26 23 26 80 120 150 140 140 110 110 96 - 50

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

2.9 2.8 3 2.8 2.6 2.4 2 3.1 3.3 3.6 4.2 4.2 4.6 3.3 3 2.4 1.7 2.1 2.5 2.5 3 3.5 3.8 4.2 4.3 2.9 2.4 2.5 - 2

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50

0.014 0.014 0.014 <0.010 0.016 <0.010 <0.010 0.022 <0.010 0.016 0.022 0.026 0.028 0.021 0.024 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 0.014 0.02 0.025 0.023 0.019 0.011 0.018 - 0.018

930 900 940 900 930 1000 980 1300 1400 1400 1500 1400 1500 1100 1400 1400 1600 1500 1400 1500 1500 1500 1600 1600 1600 1100 910 990 - 940

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - <0.40

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50

89 60 84 75 80 130 <50 140 180 190 190 190 170 83 72 62 94 71 54 <50 85 120 160 160 180 110 81 69 - 100

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50

450 440 420 390 410 440 450 570 540 590 570 550 630 470 510 530 550 590 590 580 620 590 610 610 600 420 380 410 - 390

35 22 35 27 52 38 12 35 42 43 54 62 73 53 36 30 69 22 18 15 38 37 47 63 77 73 33 47 - 22

<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 <2.0 <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 <2.0 <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 <2.0 - <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100

220 230 250 210 230 230 240 250 240 240 240 230 290 260 280 260 260 290 290 260 250 250 240 240 240 190 190 180 - 180

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

2500 2500 2400 2100 2300 2500 2500 2700 2400 2500 2600 2600 2700 2100 2100 2000 2100 2100 2200 2200 2400 2400 2700 2600 2600 1900 1800 1900 - 1900

5.6 4.8 5.3 5.1 5 5.3 5.3 6.2 5.7 6.4 6.5 6.5 6.3 5.3 5.8 5.7 6.4 6 6.1 6.2 6.8 6.4 7.2 7.3 7 5.3 4.7 4.5 - 4.7

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

<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 <2.0 <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 <2.0 <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 <2.0 - <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0

120 120 120 130 85 63 100 130 190 180 170 170 170 140 130 110 99 54 51 100 120 160 190 180 160 130 130 140 - 80

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

3 3 3 2.9 2.6 2.3 2.5 3.1 3.6 3.7 4 4 4.6 3.2 3.1 2.5 1.9 2.3 2.7 2.8 3.5 3.5 3.7 4.1 4.2 3 2.4 2.7 - 2

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50

0.018 0.017 0.015 <0.010 <0.010 <0.010 <0.010 0.014 0.013 0.018 0.019 0.022 0.03 0.024 0.016 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 0.014 0.019 0.019 0.022 0.017 0.013 0.016 - <0.010

840 920 870 910 870 930 950 1200 1400 1300 1400 1400 1500 1200 1200 1300 1500 1400 1400 1300 1600 1500 1600 1500 1500 970 850 980 - 940

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - <0.40
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Table A.5 - SW-12 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date

 C063555 C088067 C0A9079 C0D5291 C0G5256 C0H9038

13-Mar-18 16-Apr-18 15-May-18 14-Jun-18 18-Jul-18 15-Aug-18 28-Sep-18 25-Oct-18 28-Nov-18 19-Dec-18 15-Jan-19 11-Feb-19 5-Mar-19 8-Apr-19 08-May-19 5-Jun-19 9-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 20-Jan-20 11-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 14-Jul-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.8 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 - <0.50

160 120 130 180 210 210 250 240 290 250 280 270 240 200 150 110 200 200 150 220 180 220 260 230 230 220 150 140 - 200

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.51 <0.50 0.56 - <0.50

420 440 400 410 380 410 470 540 540 550 530 550 600 450 470 480 510 590 600 560 630 570 600 600 580 410 360 400 - 410

33 24 36 34 64 45 49 35 50 44 55 62 70 59 37 30 72 51 37 49 42 39 50 64 76 71 33 50 - 40

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013

<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 <2.0 <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 <2.0 <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 <2.0 - <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100

190 230 250 210 220 200 220 240 220 230 230 220 260 230 250 250 270 290 250 260 270 210 240 230 220 170 170 170 - 200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

2300 2500 2200 2300 2100 2300 2400 2500 2400 2300 2400 2600 2500 2000 1900 1900 1900 2100 2100 2100 2500 2300 2500 2500 2500 1700 1600 1800 - 1900

5.5 4.8 4.8 5 5.2 5.5 5.4 6.4 6.2 6.8 6.9 6.4 6.9 4.9 5.2 5.2 6.3 6.5 6 5.9 7.2 6.4 6.6 7 6.8 5.1 4 5.2 - 4.6

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

<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 <2.0 <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 2.3 <2.0 <2.0 <2.0 <2.0 2.9 2.6 2.5 2.8 <2.0 2.7 2.3 <2.0 <2.0 <2.0 <2.0 2.5 2.6 2.2 5.7 2.9 <2.0 <2.0 2.1 <2.0 - 2.2

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

0.0011 <0.0010 <0.0010 0.0011 <0.0010 <0.005 <0.0010 0.0011 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030

0.0011 <0.0010 <0.0010 0.0011 <0.0010 <0.005 <0.0010 0.0011 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA

5 5 5 5 5 100 100 5 100 5 5 5 100 5 100 5 5 100 5 5 5 5 5 5 5 5 5 100 - 5

0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 - 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 - 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 - 25

19.18 19.48 19.77 18.71 18.71 15.7 4.82 21.29 14.39 22.54 22.65 21.67 10.4 19.33 5.25 19.02 19.48 13.94 17.37 17.37 18.87 21.29 22.29 21.67 21.42 19.92 19.77 11.76 - 17.37

Page 4 of 6

 121619250



Table A.5 - SW-12 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date  

C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

22.0 19.5 16.4 17.4 16

7.48 8.92 10.79 12.16 12.94

160.50 166.20 181.7 129.8 165.8

5.14 7.07 4.88 7.13 5.03

24.0 16.5 8.0 5.3 5.6

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

3.8 3.1 3.9 4 4.6

2.8 2.6 3.2 2.6 2.4

<0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 0.068 <0.050

<0.050 <0.050 <0.050 0.068 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.050 0.066 <0.050 <0.050 <0.050

0.00000182 0.000236 0.000000301 0.000043 0.00000035

<5.0 <5.0 <5.0 <5.0 <5.0

4.1 4.1 4.4 4.8 4.8

0.66 0.76 0.81 1 1

14 8.6 17 26 38

21 21 22 23 22

5.96 6.08 5.92 5.72 5.64

0.69 1.5 1.3 2.6 1.4

4 3.6 4.1 5.5 6.3

<20 <20 <20 <20 <20

11 10 12 12 12

- - - - -

1.4 2 2.2 2.6 2.2

0.17 0.14 0.18 0.17 0.18

0.18 0.19 0.19 0.21 0.21

2.86 15.2 2.7 10.5 7.69

NC NC NC NC NC

NC NC NC NC NC

NC NC NC NC NC

NC NC NC NC NC

41 23 45 79 110

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.9 1.8 1.9 2.2 2.4

<1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50

<0.010 <0.010 <0.010 <0.010 <0.010

920 960 1000 1100 1100

<1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40

<0.50 <0.50 <0.50 <0.50 <0.50

110 <50 66 100 120

<0.50 <0.50 <0.50 <0.50 <0.50

430 420 450 490 490

36 6.9 17 27 24

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100

190 210 190 260 200

<0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10

2000 2100 2200 2300 2300

4.5 4.4 5 5.3 5.8

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0

61 51 89 130 140

<1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0

1.8 1.8 2.1 2.2 2.3

<1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50

<0.010 <0.010 <0.010 <0.010 <0.010

940 910 1400 1100 1100

<1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40
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Table A.5 - SW-12 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date  

C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

<0.50 <0.50 <0.50 0.53 <0.50

190 140 180 220 210

<0.50 <0.50 <0.50 0.59 <0.50

400 390 460 460 460

47 21 26 30 26

<0.013 <0.013 <0.013 <0.013 <0.013

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100

190 210 220 200 200

<0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10

1800 1800 2200 2200 2200

4.3 4.4 5 4.8 5.6

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 2.2 2.4

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0

- - - - -

<0.050 <0.050 <0.050 <0.050 <0.050

- - - - -

<0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA

NA NA NA NA NA

5 100 5 100 5

0.04 0.04 0.04 0.04 0.04

2 2 2 2 2

1 1 1 1 1

25 25 25 25 25

17.55 10.57 17.72 11.92 21.02
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Table A.6 - SW-13 Water Quality

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
   

14-Mar-16 19-Apr-16 26-May-16 28-Jun-16 28-Jul-16 12-Aug-16 15-Sep-16 14-Oct-16 10-Nov-16 20-Dec-16 08-Feb-17 28-Apr-17 30-May-17 29-Jun-17 31-Jul-17 22-Aug-17 22-Sep-17 25-Oct-17 22-Nov-17 19-Dec-17 15-Jan-18 14-Feb-18 11-Apr-18

Field Parameters

Conductivity (Field) µS/cm 32.7 51.07777778 84.1 - - 21 21 24 20.5 21.6 0 19.1

Dissolved Oxygen mg/L 8.36 10.99777778 13.51 - -

Oxidation Reduction Potential mV 60.6 157.8777778 250.9 - -

pH (Field) pH 4.93 6.012222222 7.08 - - 6.88 6.04 7.52 5.32 5.45 4.8 4.29

Temperature ºC 1.1 11 22.2 - - 17.5 13.7 6.7 1.4 2.4 3.3 5.4

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 1.9 4.08 4.7 0 120 Significant Increasing 4.1 3.5 4.2 4.2 2.9 3.5 3.6 3.7 3.5 3.4 4.2 2.8 3.4 2.4 3.8 3.6 3.3 3.6 3.6 4.3 4.3 5.5 5.2

Dissolved Sulphate (SO4) mg/L 16 20.1 30 - - Significant Increasing <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 <2.0 <2.0 3.2 <2.0 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - No trend 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.019 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.109 0.18 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 0.068 <0.050 <0.050 <0.050 <0.050 <0.050 0.084 <0.050 <0.050 <0.050 <0.050 <0.050 0.085 <0.050

Nitrate (N) mg/L <0.05 0.109 0.18 0 13 Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 0.068 <0.050 <0.050 <0.050 <0.050 <0.050 0.084 <0.050 <0.050 <0.050 <0.050 <0.050 0.085 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.08 - - No trend <0.050 <0.050 0.061 <0.050 0.088 <0.050 0.13 <0.050 0.062 <0.050 <0.050 - <0.050 <0.050 0.13 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000043 0.000007955 0.0000304 0 0.019 No trend 0.00000203 0.00000137 0.00000637 0.0000028 0.00000962 0.00000307 0.000041 0.00000064 0.00000469 0.000000844 0.00000443 - 0.00000336 0.00000453 0.000068 0.0000197 0.0000623 0.00000677 0.000118 0.000000484 0.000000709 0.000000171 6.27E-08

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 <5 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 11 12.4 17 - - Significant Increasing 3.2 3 2.9 3 2.9 2.9 4.2 3.1 3.1 3.3 3.3 2.9 2.9 2.9 3.7 2.8 2.9 3 3.2 3.8 4 5 4.6

Reactive Silica (SiO2) mg/L <0.5 0.722 1.3 - - No trend 1.3 1.2 0.72 <0.50 0.58 <0.50 1.2 0.57 0.83 1.1 1.5 1.2 1 0.57 0.56 <0.50 <0.50 0.58 0.74 1 0.91 1.2 0.95

Colour TCU 15 39.5 64 - - No trend 66 55 54 47 23 23 49 35 39 46 68 64 48 39 57 24 25 23 29 46 49 54 38

Conductivity µS/cm 60 66.6 83 - - Significant Increasing 19 19 17 17 17 18 20 20 18 20 21 20 18 18 20 18 19 19 20 22 25 30 28

pH pH 5.81 6.131 6.53 - - Significant Increasing 5.64 5.47 5.75 5.78 5.77 5.82 6.23 5.14 5.61 5.26 5.98 6.37 5.86 5.99 6.45 6.2 6.47 6.24 5.77 6.03 5.82 6.19 6.3

Turbidity NTU 0.94 1.844 3.7 - - Significant Increasing 0.94 1.2 1.3 1.7 1.1 0.8 14 1.3 1.1 1.1 1.1 1.2 1.1 2.1 0.46 0.98 0.96 0.9 0.86 0.88 0.82 1.3 0.67

Total Organic Carbon (C) mg/L 4.2 6.1875 8.7 - - No trend 6.5 5.6 4.9 4.4 4.1 3.7 6.4 5 5.3 6.2 6.9 5.9 5.2 5 6.3 5.4 4.5 4.7 4.9 6.3 7.2 7.5 6.1

Total Chemical Oxygen Demand mg/L <20 <20 25 - - Significant Decreasing 28 18 19 15 12 22 31 21 24 21 25 24 23 22 21 14 14 12 21 16 20 26 31

Calculated TDS mg/L 29 37.8 52 - - Significant Increasing - - - - - - - - - - 9 7 8 6 8 7 7 8 8 9 13 12 11

Total Dissolved Solids mg/L - - - - - No trend 9 8 8 8 7 7 11 9 8 9 - - - - - - - - - - - - -

Total Suspended Solids mg/L 1.2 4.92 19 - - Significant Increasing <1.0 <1.0 1.4 1 <1.0 <1.0 65 2 1 <1.0 <1.0 1.4 2.2 3 1.4 2.2 1.8 1.8 <2.0 <1.0 <1.0 1.2 1.2

Calculated

Anion Sum me/L 0.39 0.542 0.76 - - Significant Increasing 0.12 0.1 0.12 0.12 0.08 0.1 0.1 0.11 0.1 0.1 0.12 0.08 0.1 0.07 0.11 0.11 0.09 0.1 0.1 0.12 0.19 0.16 0.15

Cation Sum me/L 0.49 0.569 0.75 - - Significant Increasing 0.17 0.16 0.17 0.17 0.17 0.16 0.25 0.19 0.17 0.18 0.18 0.16 0.15 0.16 0.19 0.15 0.16 0.16 0.17 0.19 0.21 0.25 0.23

Ion Balance (% Difference) % 0 3.495 13.3 - - Significant Decreasing 17.2 23.1 17.2 17.2 36 23.1 42.9 26.7 25.9 28.6 20 33.3 20 39.1 26.7 15.4 28 23.1 25.9 22.6 5 22 21.1

Langelier Index (@ 20C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A - - - - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 28 89.4 140 9 Equation No trend - - - - - - - - - - - - - - - 65 72 68 84 120 130 150 130

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 5 No trend - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 2.1 3.67 5 0 1000 Significant Increasing - - - - - - - - - - - - - - - 2 1.9 2.2 2 2.4 3.1 3.4 3.7

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.012 0 Equation No trend - - - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010 <0.010 0.012 0.027 0.018

Dissolved Calcium (Ca) µg/L 3300 3890 5400 - - Significant Increasing - - - - - - - - - - - - - - - 610 620 650 690 830 850 1100 1000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.53 0.76 1.3 0 10 Significant Increasing - - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 0.94 0 Equation Significant Decreasing - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L <50 95.4 150 0 300 No trend - - - - - - - - - - - - - - - 73 96 100 120 190 180 200 110

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 540 624 780 - - Significant Increasing - - - - - - - - - - - - - - - 310 340 330 350 420 450 560 510

Dissolved Manganese (Mn) µg/L 12 34.3 51 0 820 No trend - - - - - - - - - - - - - - - 26 21 20 15 21 25 37 33

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1000 1300 1800 - - Significant Increasing - - - - - - - - - - - - - - - 230 180 210 210 200 210 230 220

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5600 6560 8300 - - Significant Increasing - - - - - - - - - - - - - - - 1900 2100 2100 2100 2200 2700 3100 2800

Dissolved Strontium (Sr) µg/L 10 12.5 17 0 21000 Significant Increasing - - - - - - - - - - - - - - - 3.8 4.2 4.4 4.6 4.7 5.4 6.9 6.5

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend - - - - - - - - - - - - - - - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 26 105.6 170 10 Equation Significant Decreasing 180 170 160 160 130 95 310 110 130 140 170 160 150 150 98 100 96 93 100 140 150 190 160

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L <1 <1 <1 0 5 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 170 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 9.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Barium (Ba) µg/L 2.1 3.51 4.6 0 1000 Significant Increasing 2.9 3.3 3.3 2.9 2.4 2.1 3.6 2.2 2.2 2.7 3 2.8 2.6 2.8 1.9 2.1 2 2 2 2.8 3 3.6 3.5

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 <0.01 0.019 0 Equation Significant Decreasing 0.017 0.071 0.018 0.013 0.017 <0.010 0.021 0.026 <0.010 <0.010 0.013 0.016 <0.010 0.011 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 0.018 0.02

Total Calcium (Ca) µg/L 3100 3740 5200 - - Significant Increasing 710 680 670 640 630 600 1100 670 660 720 710 630 620 630 900 610 600 650 690 810 900 900 1200

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 0.58 0.808 1.3 0 10 Significant Increasing <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 4.2 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.6 - SW-13 Water Quality

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
   

14-Mar-16 19-Apr-16 26-May-16 28-Jun-16 28-Jul-16 12-Aug-16 15-Sep-16 14-Oct-16 10-Nov-16 20-Dec-16 08-Feb-17 28-Apr-17 30-May-17 29-Jun-17 31-Jul-17 22-Aug-17 22-Sep-17 25-Oct-17 22-Nov-17 19-Dec-17 15-Jan-18 14-Feb-18 11-Apr-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 1.4 0 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 110 172 220 0 300 Significant Decreasing 260 210 170 230 190 140 1800 230 250 240 260 190 150 220 350 180 200 210 210 250 240 330 160

Total Lead (Pb) µg/L <0.5 <0.5 0.63 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 520 595 760 - - Significant Increasing 340 330 310 330 320 340 360 340 350 380 380 320 330 320 360 320 330 340 360 400 490 490 480

Total Manganese (Mn) µg/L 21 38.1 53 0 820 No trend 29 24 31 45 46 31 590 33 29 26 33 24 27 48 28 29 26 26 18 23 26 41 32

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.14 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 970 1204 1700 - - Significant Increasing 260 190 200 180 130 190 330 430 230 210 180 200 170 180 160 230 210 170 190 210 230 230 210

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 5200 6220 8100 - - Significant Increasing 2100 2000 2100 2100 2100 2100 2000 2200 2100 2200 2200 1900 1900 2000 2200 2000 2200 2100 2100 2200 2900 2600 2600

Total Strontium (Sr) µg/L 10 11.8 16 0 21000 Significant Increasing 4.7 4.6 4.1 4.1 4.2 4.2 6.2 4.4 4.5 5.3 4.8 4.1 4.2 4.3 4.8 4 4 4.5 4.5 5.4 6.1 6.5 6.3

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - Significant Increasing <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.36 3.1 - - No trend 2.7 2.8 2 2.1 <2.0 <2.0 3.3 <2.0 2 <2.0 3 2.3 2.1 <2.0 <2.0 3.1 <2.0 <2.0 <2.0 2.2 <2.0 3.6 <2.0

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 5.6 0 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.2 <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

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ATTACHED <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 ATTACHED <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.003 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 100 5 100 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 21.29 20.06 19.02 18.23 17.72 17.01 21.16 19.18 19.63 20.89 21.8 20.48 19.48 19.18 21.02 19.77 13.49 18.71 8.28 21.02 22.17 22.54 20.76
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Table A.6 - SW-13 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

 Feb-19-Unsafe RdMar-19-Unsafe Rd C090803 C0B4277 C0D8185 C0I3374 C0K1043 C0N0461 C0R2093 C0T2939 C0W0330

16-May-18 15-Jun-18 17-Jul-18 21-Aug-18 25-Sep-18 26-Oct-18 28-Nov-18 20-Dec-18 18-Jan-19 8-Apr-19 09-May-19 3-Jun-19 8-Jul-19 14-Aug-19 6-Sep-19 04-Oct-19 14-Nov-19 2-Dec-19 23-Jan-20 8-Apr-20 7-May-20 3-Jun-20 17-Jul-20 5-Aug-20 2-Sep-20 15-Oct-20 4-Nov-20 1-Dec-20

39.6 46.1 68.8 48.1 47 42.7 47.2 52.8 26.5 91.2 145.4 136.9 167.1 72.2 70.5 59.1 51.7 47 43.3 37.5 - 47.6 56.1 63.7 47.6 32.7 47.1 84.1

13.51 12.95 - 9.94 9.29 8.36 9.81 11.19 12.47 11.46

250.9 194.7 - 208.30 172.70 129.90 85.70 175.4 142.7 60.6

5.77 5.66 6.46 6.25 7.13 7.2 6.25 5.78 6.14 8.52 6.23 5.89 6.47 5.6 7.05 6.11 6.05 7.34 6 6.18 - 6.19 5.63 5.95 6.19 4.93 5.96 7.08

16.4 15.1 22.5 22.1 15.4 7.1 0.9 1.9 3.2 3.2 11.1 12.4 21 21.4 20 11 4.5 0.4 1.1 4.4 - 13.6 18.3 22.2 13.6 11.1 3.7 -

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 8.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

5.1 4.8 4.9 5.3 5.3 4.8 4.7 5.3 5.4 4.8 4.2 4.5 3.7 3.7 4.2 4.3 5.1 5.1 4.7 4.3 3.9 1.9 4.1 4.6 4.1 4.1 4.5 4.6

<2.0 <2.0 <2.0 2.2 2.4 3.4 6.8 8.2 4.3 15 22 22 23 22 24 24 23 27 22 16 16 16 18 21 18 20 24 30

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 0.089 0.051 0.059 0.081 0.19 0.36 0.34 0.32 0.13 0.11 0.086 0.12 0.12 0.18 0.12 0.15 0.15 0.14 0.074 <0.050 <0.050 0.086 0.14

<0.050 <0.050 <0.050 <0.050 <0.050 0.089 0.051 <0.050 0.081 0.19 0.36 0.34 0.32 0.13 0.11 0.086 0.12 0.12 0.18 0.12 0.15 0.15 0.14 0.074 <0.050 <0.050 0.086 0.14

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 0.15 0.11 <0.050 <0.050 0.053 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 0.08 <0.050 <0.050 <0.050

0.00000446 0.00000314 0.0000342 0.0000205 0.0000945 0.0000583 0.00000395 0.00000145 0.00000371 0.00378 0.0000515 0.0000191 0.0000314 0.00000436 0.000234 0.00000646 0.00000335 0.0000465 0.00000226 0.00000449 - 0.00000949 0.00000372 0.0000103 0.0000304 0.00000043 0.00000255 -

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.4 <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

4.2 4.1 4.2 4.3 4 5.5 6.8 7.7 6 12 15 14 14 13 12 13 13 14 13 11 11 11 11 12 12 12 14 17

0.59 <0.50 <0.50 <0.50 <0.50 0.54 0.94 1.1 1.2 1.2 1.1 0.67 <0.50 0.6 0.56 0.6 <0.50 0.82 1.3 1.3 0.98 <0.50 0.55 0.72 <0.50 <0.50 0.79 0.83

39 34 32 14 8.2 28 58 68 81 53 47 43 40 21 15 21 24 38 63 64 55 43 29 24 15 22 38 42

26 25 26 26 28 32 40 42 39 64 80 75 72 75 73 78 69 80 70 60 62 60 62 64 64 66 75 83

6.4 6.07 6.3 6.2 6.18 6.39 5.54 5.93 6.27 6.13 5.12 6.2 6.4 6.62 6.43 6.32 5.36 5.67 6.03 6.15 6.22 6.29 5.83 6.31 6.29 6.53 5.85 5.81

0.54 1.6 1.3 1.1 0.76 1 1.2 0.82 0.66 1 0.74 1.1 1.2 1.2 1.1 1.4 1.6 1.5 0.94 1.3 1.6 1.7 2.2 3.7 1.5 2 1.9 1.6

6.1 5.1 4.5 4.2 3.2 4.7 7.1 7.9 8.9 6.8 6.1 5.9 5.6 4.5 4 4 5.1 6.8 8.7 7.2 6.4 5.8 - - 4.2 4.8 5.8 6.6

26 13 12 10 6.2 <20 <20 <20 <20 23 21 <20 <20 <20 <20 <20 <20 26 22 24 23 <20 25 <20 <20 <20 <20 25

10 9 9 12 12 15 20 23 18 35 50 44 42 40 44 43 43 49 43 33 32 29 35 38 35 37 44 52

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

1.4 1.6 2 1.4 1.2 1.6 1.6 <1.0 <1.0 1.4 <1.0 2 1.6 1.8 1.6 2.4 2.4 2 1.2 4.8 2.8 19 2.6 9.4 2.4 2.2 2.8 2

0.14 0.13 0.14 0.19 0.2 0.21 0.28 0.32 0.25 0.47 0.77 0.62 0.6 0.57 0.63 0.62 0.62 0.7 0.61 0.46 0.45 0.39 0.5 0.57 0.5 0.54 0.64 0.76

0.21 0.2 0.21 0.22 0.22 0.29 0.33 0.38 0.31 0.57 0.72 0.68 0.65 0.62 0.64 0.64 0.67 0.71 0.64 0.49 0.49 0.51 0.51 0.54 0.56 0.56 0.64 0.75

20 21.2 20 7.32 4.76 16 8.2 8.57 10.7 9.62 3.36 4.62 4 4.2 0.79 1.59 3.88 0.71 2.4 3.16 4.26 13.3 0.99 2.7 5.66 1.82 0 0.66

NC NC NC NC NC NC NC NC NC NC -4.59 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC -4.84 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC 9.7 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC 9.96 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

120 120 93 49 33 71 120 140 150 150 120 100 100 43 54 37 60 99 140 140 120 130 79 47 28 45 80 85

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.5 3.6 3.2 2.6 2.1 2.8 3.4 3.9 3.8 4.3 5 4.4 4.8 3.2 2.9 3.6 4 4.5 5 4.1 3.9 4.2 3.7 2.9 2.1 3 3.7 4.1

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.021 0.018 0.013 <0.010 <0.010 <0.010 <0.010 0.015 0.013 0.013 0.012 0.013 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 0.012 0.012 0.012 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010

930 920 920 920 880 1300 1800 2100 1500 3600 4800 4600 4500 4000 3900 4100 4300 4600 4200 3300 3400 3500 3600 3600 3700 3800 4400 5400

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.63 0.84 0.45 2 2.5 2.5 2.3 1.9 1.9 1.7 1.7 1.7 1.3 0.91 0.85 0.72 0.65 0.63 0.56 0.53 0.61 0.84

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.94

92 110 120 66 62 120 170 190 210 110 84 63 72 51 110 52 <50 79 140 150 93 100 87 68 <50 51 120 120

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

440 440 460 470 440 550 530 590 520 620 690 640 610 580 610 630 670 710 700 550 540 580 550 600 610 630 700 780

37 40 57 22 16 30 29 32 36 39 31 29 62 31 29 19 30 29 37 46 32 51 48 21 12 26 38 32

<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 <2.0 <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 <2.0 <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

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

200 240 210 240 230 500 510 650 430 1100 1600 1600 1600 1500 1500 1600 1600 1700 1400 1000 1100 1100 1200 1300 1300 1300 1500 1800

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2600 2500 2800 3000 3000 3700 3900 4700 4000 6800 8200 7900 7700 7500 8000 7900 8100 8500 7700 5600 5700 5800 5800 6200 6600 6600 7300 8300

5.7 5.9 5.6 6.2 5.1 6.6 7.3 8.1 7.4 11 13 12 13 12 12 13 13 13 13 11 10 12 12 12 11 13 14 17

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <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

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

130 150 110 65 50 97 160 150 170 150 130 130 120 66 59 60 81 110 150 150 170 150 99 70 42 89 26 110

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.6 3.6 2.8 2.4 2 2.8 3.5 3.6 3.9 3.9 4.4 4.3 4.8 3.2 3 3.8 4.1 4.2 4.6 3.8 3.8 3.9 3.6 2.8 2.1 3.4 3.3 3.8

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.018 0.014 0.013 <0.010 <0.010 0.01 <0.010 0.014 0.013 0.018 0.017 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 0.013 0.019 <0.010 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

910 950 860 880 850 1100 1900 2100 1500 3300 4500 4300 4500 4000 4000 4100 4100 4300 4000 3200 3400 3100 3500 3500 3600 3700 4200 5200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.68 0.83 0.49 2 2.9 2.6 2.5 1.9 1.8 1.8 1.7 1.7 1.3 0.9 0.88 0.81 0.73 0.7 0.68 0.58 0.62 0.88
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Table A.6 - SW-13 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

 Feb-19-Unsafe RdMar-19-Unsafe Rd C090803 C0B4277 C0D8185 C0I3374 C0K1043 C0N0461 C0R2093 C0T2939 C0W0330

16-May-18 15-Jun-18 17-Jul-18 21-Aug-18 25-Sep-18 26-Oct-18 28-Nov-18 20-Dec-18 18-Jan-19 8-Apr-19 09-May-19 3-Jun-19 8-Jul-19 14-Aug-19 6-Sep-19 04-Oct-19 14-Nov-19 2-Dec-19 23-Jan-20 8-Apr-20 7-May-20 3-Jun-20 17-Jul-20 5-Aug-20 2-Sep-20 15-Oct-20 4-Nov-20 1-Dec-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 5.2 <0.50 <0.50 <0.50 0.84 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 <0.50 <0.50 <0.50 <0.50

140 180 210 130 140 220 300 250 270 180 130 120 140 140 130 130 120 140 170 200 180 170 180 150 110 140 200 220

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.63 <0.50

440 480 420 450 440 490 580 570 510 530 610 600 600 610 650 600 630 660 630 530 540 520 530 590 580 610 660 760

40 44 60 24 20 32 34 33 36 34 29 28 65 43 32 32 32 31 36 45 35 48 53 37 21 33 39 34

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

<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 <2.0 <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 <2.0 <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

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

220 230 210 180 230 310 500 590 380 1000 1500 1400 1600 1500 1600 1500 1500 1600 1300 970 1000 970 1200 1100 1200 1200 1400 1700

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2600 2800 2600 2800 2800 3100 4200 4500 3700 5500 7500 7300 7200 7600 8100 7500 7500 7700 6900 5400 5500 5200 5600 6000 6200 6400 6900 8100

5.8 6 5.5 5.6 5.6 6.7 8.2 8.3 7.2 9.9 12 12 13 11 12 12 12 13 12 11 11 10 11 11 11 12 13 16

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<2.0 2.2 <2.0 <2.0 <2.0 2 3.1 2.1 <2.0 2.8 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 2.7 3.1 2.8 2.4 2.1 <2.0 2.1 3 2.1

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.6 <5.0 <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.001 <0.0010 <0.0010 <0.005 0.001 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.001 <0.0010 <0.0010 <0.005 0.001 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 5 5 5 100 100 5 5 5 100 5 5 5 5 100 5 5 100 5 5 5 5 5 5 5 5 5 100

0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

20.76 19.33 18.39 17.89 9.61 10.58 22.05 23.01 24.12 5.74 20.76 20.48 20.06 18.39 11.21 17.55 19.33 10.93 23.91 22.17 21.16 20.34 - - 17.89 18.87 20.34 13.35
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Table A.7 - SW-15 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
    

20-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 27-Apr-17 29-May-17 29-Jun-17 25-Jul-17 24-Aug-17 21-Sep-17 24-Oct-17 21-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 15-Mar-18 12-Apr-18 16-May-18

Field Parameters

Conductivity (Field) µS/cm 32.4 656.5181818 1161 - - 105 88 191 331 421 342 173.8 123.9 219.3 1467.7

Dissolved Oxygen mg/L 5.29 9.451818182 13.64 - -

Oxidation Reduction Potential mV -49.5 101.2636364 141.1 - -

pH (Field) pH 6.64 6.917272727 7.21 - - 6.88 6.55 7.45 6.86 6.81 7.15 6.91 6.7 7.18 6.52

Temperature ºC -0.5 7.418181818 19.8 - - 16.3 17.6 11.6 5.1 0.5 0.2 1.1 2 2 8.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 40 62.36363636 90 - - Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 12 13 36 27 12 14 38 37 40 37 27 29 40 55

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 7 12.07272727 20 0 120 Significant Increasing 5.8 6.8 6 5.6 5.9 6.2 7.3 6.6 8.9 9 8.5 7.9 10 8 7.2 5.6 4.9 6.6 7.2 10 6.5 6.1 6.2 5.4

Dissolved Sulphate (SO4) mg/L 160 400.9090909 690 - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.8 6.1 <2.0 18 18 22 <2.0 30 19 15 44 110 160 92 56 69 110 110

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing <0.010 0.011 0.012 0.014 0.016 0.016 <0.010 0.012 0.012 <0.010 <0.010 <0.010 0.025 0.02 0.034 0.025 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.52 4.389090909 13 - - Significant Increasing <0.050 0.073 <0.050 0.18 0.079 <0.050 0.26 0.061 0.072 1.2 <0.050 0.081 0.051 0.42 1.1 0.31 0.22 2.1 5 1.9 0.85 0.65 0.85 0.54

Nitrate (N) mg/L 0.52 4.370909091 13 0 13 Significant Increasing <0.050 0.073 <0.050 0.18 0.079 <0.050 0.26 0.061 0.072 1.2 <0.050 0.081 0.051 0.39 1.1 0.31 0.22 2.1 5 1.9 0.85 0.65 0.85 0.53

Nitrite (N) mg/L <0.01 0.026727273 0.083 0 60 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.028 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012

Nitrogen (Ammonia Nitrogen) mg/L <0.05 0.285545455 2.1 - - No trend <0.050 0.064 <0.050 0.14 <0.050 <0.050 <0.050 <0.050 <0.050 0.062 - 0.068 0.43 0.72 0.19 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000204 0.000361836 0.00297 0 0.019 Significant Increasing 0.000000626 0.00000683 0.000000719 0.00000367 0.00000117 0.000000735 0.000000369 0.00000181 0.00000168 0.00000174 - 0.0000538 0.000591 0.000583 0.000433 0.0000294 0.000147 0.0000227 0.0000139 0.0000295 0.0000183 0.0000278 0.0000368 0.0000134

Physical

Total Alkalinity (Total as CaCO3) mg/L 40 62.54545455 90 - - Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 12 13 36 27 12 14 38 37 40 37 28 29 40 55

Hardness (CaCO3) mg/L 170 328.1818182 510 - - Significant Increasing 2.7 3.9 3.6 4.3 3.3 4.1 14 9.3 8.2 18 24 32 38 47 31 29 76 150 210 140 93 110 160 190

Reactive Silica (SiO2) mg/L 3 5.009090909 8.1 - - No trend 2 3.4 4.8 5.9 6.5 7.2 4 5.6 3.4 3.1 4.8 4.6 7.9 9.8 12 9.1 7.3 6.9 5.7 4.6 3.1 3.3 3.8 3.8

Colour TCU 10 29.18181818 84 - - Significant Decreasing 110 230 190 240 260 230 180 130 130 44 160 130 340 160 180 160 37 64 20 11 23 23 26 16

Conductivity µS/cm 460 1025.454545 1700 - - Significant Increasing 30 29 28 32 29 32 81 55 49 84 86 97 100 140 100 80 190 340 460 330 210 240 340 370

pH pH 7.03 7.338181818 7.61 - - Significant Increasing 5.13 5.76 5.19 5.15 5.4 5.2 4.9 5.59 5.56 5.18 6.59 6.63 6.87 6.64 6.55 6.68 7.05 7.17 7.25 7.52 7.13 7.27 7.14 7.47

Turbidity NTU 0.16 3.197272727 26 - - Significant Decreasing 0.29 2.7 1.1 1 5.1 1.5 5.4 20 0.81 6.3 8.2 4.3 4.4 2.4 6.4 5.1 6.3 3.3 1.9 3.6 26 14 1.7 4.5

Total Organic Carbon (C) mg/L 2 4.654545455 10 - - Significant Decreasing 7.3 7.8 8.8 14 9.3 12 25 13 15 6.5 11 13 <50 20 22 17 5.6 8 3 2.8 <5.0 4.1 4.2 3.4

Total Chemical Oxygen Demand mg/L <20 30.81818182 190 - - Significant Decreasing 21 47 45 71 54 230 94 72 49 24 52 50 120 74 85 57 14 30 8.2 6.4 9.9 22 21 8.9

Calculated TDS mg/L 300 705.4545455 1200 - - Significant Increasing - - - - - - - - - 50 56 64 67 95 71 57 120 220 310 200 130 150 220 240

Total Dissolved Solids mg/L 990 990 990 - - Significant Increasing 12 17 16 19 19 21 31 29 21 - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 7.545454545 40 - - Significant Decreasing <1.0 10 12 <2.0 17 320 <1.0 1 <1.0 1 2.8 4 4.7 3.6 8.8 5.4 6 <1.0 1 1.4 6.8 1.8 <1.0 3.2

Calculated

Anion Sum me/L 4.6 10.24545455 16.9 - - Significant Increasing 0.16 0.2 0.17 0.17 0.17 0.18 0.37 0.32 0.26 0.71 0.86 0.95 1.01 1.4 0.92 0.78 1.84 3.41 4.67 3.08 1.96 2.23 3.34 3.58

Cation Sum me/L 4.61 10.73727273 18.3 - - Significant Increasing 0.2 0.3 0.26 0.32 0.28 0.32 0.58 0.45 0.39 0.68 0.79 0.99 1.22 1.41 0.97 0.85 1.85 3.34 4.5 3.12 2.1 2.43 3.54 4.2

Ion Balance (% Difference) % 0.11 2.752727273 9.23 - - Significant Decreasing 11.1 20 20.9 30.6 24.4 28 22.1 16.9 20 2.16 4.24 2.06 9.42 0.36 2.65 4.29 0.27 1.04 1.85 0.65 3.45 4.29 2.91 7.97

Langelier Index (@ 20C) N/A -0.84 -0.338272727 0.203 - - Significant Increasing - - - - - - - - - NC -2.83 -2.62 -1.85 -2.15 -2.74 -2.53 -1.34 -0.973 -0.748 -0.646 -1.3 -1.07 -0.922 -0.387

Langelier Index (@ 4C) N/A -1.09 -0.585545455 -0.042 - - Significant Increasing - - - - - - - - - NC -3.08 -2.88 -2.1 -2.4 -2.99 -2.78 -1.59 -1.22 -0.997 -0.896 -1.55 -1.32 -1.17 -0.637

Saturation pH (@ 20C) N/A 7.41 7.676363636 7.94 - - Significant Decreasing - - - - - - - - - NC 9.42 9.25 8.72 8.79 9.29 9.21 8.39 8.15 8 8.17 8.44 8.34 8.06 7.86

Saturation pH (@ 4C) N/A 7.65 7.922727273 8.18 - - Significant Decreasing - - - - - - - - - NC 9.67 9.5 8.97 9.04 9.54 9.46 8.64 8.4 8.25 8.42 8.69 8.59 8.31 8.11

Dissolved Metals

Dissolved Aluminum (Al) µg/L 7.2 21.79090909 72 0 Equation No trend - - - - - - - - - - - - - - 180 180 22 91 31 150 29 36 35 18

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 6 8.963636364 12 12 5 No trend - - - - - - - - - - - - - - 14 9.5 2.1 1.3 3.1 2.3 14 11 7.1 6.4

Dissolved Barium (Ba) µg/L 10 27.18181818 45 0 1000 No trend - - - - - - - - - - - - - - 9.4 6.7 9.7 24 19 16 9 11 14 18

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.023 0.071 0 Equation Significant Increasing - - - - - - - - - - - - - - 0.019 0.01 <0.010 0.018 <0.010 <0.011 <0.012 <0.013 <0.014 <0.015

Dissolved Calcium (Ca) µg/L 59000 113909.0909 180000 - - Significant Increasing - - - - - - - - - - - - - - 8900 8800 24000 49000 67000 45000 30000 36000 54000 63000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 1.9 12.48181818 29 6 10 No trend - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40 0.42 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L <50 <50 100 0 300 Significant Decreasing - - - - - - - - - - - - - - 860 670 160 180 65 59 <50 53 59 64

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - 0.67 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6100 9672.727273 14000 - - Significant Increasing - - - - - - - - - - - - - - 2100 1700 4000 7000 9600 6700 4200 4700 7100 8900

Dissolved Manganese (Mn) µg/L 20 139.0909091 440 0 820 No trend - - - - - - - - - - - - - - 47 26 51 110 79 150 32 45 37 91

Dissolved Molybdenum (Mo) µg/L <2 2.072727273 4.8 0 73 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 2.9 7.6 0 Equation Significant Increasing - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 4500 20972.72727 43000 - - Significant Increasing - - - - - - - - - - - - - - 3700 2300 3500 3500 3400 2500 1800 2000 2300 2700

Dissolved Selenium (Se) µg/L <0.5 2.004545455 6.6 7 1 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 24000 83454.54545 160000 - - Significant Increasing - - - - - - - - - - - - - - 4900 4300 5200 5700 6400 6300 4400 4500 4900 5800

Dissolved Strontium (Sr) µg/L 130 276.3636364 440 0 21000 Significant Increasing - - - - - - - - - - - - - - 29 26 64 120 150 100 64 80 120 130

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2 - - Significant Decreasing - - - - - - - - - - - - - - 7.3 7.1 <2.0 2.2 <2.0 9.9 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.22 0.759090909 1.6 0 15 No trend - - - - - - - - - - - - - - <0.10 0.1 <0.10 0.66 1.7 0.63 0.34 0.34 1.3 1.8

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend - - - - - - - - - - - - - - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 8.7 207.1545455 1900 1 Equation Significant Decreasing 130 260 250 350 300 380 530 1100 590 350 480 290 310 250 150 310 290 70 230 200 1900 700 120 280

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 7.5 27.60909091 200 12 5 No trend <1.0 <1.0 1.1 1.7 2.5 2.7 2 5.8 5.5 3.7 11 20 80 150 26 17 12 4 1.8 3.6 20 14 8.6 11

Total Barium (Ba) µg/L 10 29.72727273 59 0 1000 Significant Increasing 2.5 4.2 3.3 4.1 3.9 5 13 11 7.2 9.6 8.7 10 15 18 14 11 7.3 10 24 15 20 13 13 17

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.04 0.15 0 Equation No trend <0.010 0.31 0.015 0.017 0.017 0.025 0.06 0.049 0.027 0.047 0.023 0.026 0.047 0.044 0.019 0.022 <0.010 0.011 0.019 0.017 0.014 0.011 <0.010 0.011

Total Calcium (Ca) µg/L 59000 110727.2727 170000 - - Significant Increasing 630 1000 860 1000 800 1000 3200 2000 1900 4200 6600 8900 11000 17000 13000 9000 9000 24000 49000 44000 29000 32000 51000 56000

Total Chromium (Cr) µg/L <1 <1 2 - - No trend <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 1.9 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 1.9 13.9 32 8 10 Significant Increasing <0.40 <0.40 <0.40 <0.40 0.51 0.6 1.3 1.1 0.59 1.8 1.2 1.4 4 8.1 1.9 0.48 <0.40 <0.40 <0.40 0.49 0.63 <0.40 <0.40 0.48

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.7 - SW-15 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
    

20-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 27-Apr-17 29-May-17 29-Jun-17 25-Jul-17 24-Aug-17 21-Sep-17 24-Oct-17 21-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 15-Mar-18 12-Apr-18 16-May-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 0.836363636 5 1 Equation Significant Decreasing <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 2.5 <2.0 <2.0 <2.0 <2.0 2.8 2.7 2.3 2.5 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L <50 822.4545455 8200 1 300 Significant Decreasing 150 470 510 930 930 1200 600 1300 670 380 550 420 2200 4000 1300 1400 1000 400 330 240 1300 610 190 460

Total Lead (Pb) µg/L <0.5 0.754545455 5.8 0 Equation Significant Decreasing <0.50 1.2 0.73 1.1 1 1.3 1.3 2 1.1 0.59 1.1 1.1 2.4 3.3 1.2 1.1 0.54 <0.50 <0.50 <0.50 0.97 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 5900 9236.363636 13000 - - Significant Increasing 260 330 340 400 330 370 1400 1000 850 1800 1700 2400 2400 3800 3300 2200 1600 4000 7400 6500 4200 4200 6700 7500

Total Manganese (Mn) µg/L 20 407.9090909 2900 1 820 No trend 24 37 36 53 69 89 170 120 90 220 210 260 650 1200 490 62 31 70 110 150 56 47 43 120

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 Significant Decreasing <0.013 0.013 0.013 0.013 <0.013 0.04 0.013 <0.013 <0.013 <0.013 0.017 0.017 0.048 0.027 0.025 0.017 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 2.136363636 5.5 0 73 Significant Increasing <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 4.618181818 19 0 Equation Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 4.1 4.4 2.1 2.6 2.1 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 240 - - Significant Decreasing <100 <100 <100 <100 110 120 <100 <100 <100 <100 <100 <100 100 150 <100 110 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 4500 19509.09091 39000 - - Significant Increasing 170 540 130 160 190 510 1700 1300 1100 1700 2900 3900 4900 6700 5500 3700 2400 3400 3400 2600 2100 1900 2000 2500

Total Selenium (Se) µg/L <0.5 2.104545455 7.2 7 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 24000 78727.27273 150000 - - Significant Increasing 3000 4400 3700 4100 3900 4200 5200 4300 4000 5900 5200 5300 5500 5500 5400 5000 4700 5500 6200 6400 3900 3800 4700 5100

Total Strontium (Sr) µg/L 130 267.2727273 410 0 21000 Significant Increasing 3.6 4.9 4.9 6.2 4.7 6.1 18 12 8.9 18 23 31 36 54 44 30 28 68 120 100 63 70 120 120

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 8.818181818 79 - - Significant Decreasing 2.5 6.6 5.6 8 11 15 14 53 14 13 15 7.5 14 11 7.8 14 13 3.6 7.7 5.5 43 13 4.6 8.4

Total Uranium (U) µg/L 0.22 0.960909091 3.1 0 15 Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 0.13 <0.10 0.71 0.65 0.54 0.46 1.3 1.8

Total Vanadium (V) µg/L <2 <2 4.1 0 6 No trend <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 <2.0 <2.0 2.1 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 13 0 Equation Significant Decreasing <5.0 50 <5.0 <5.0 <5.0 <5.0 8.9 7.7 <5.0 7.3 <5.0 <5.0 140 <5.0 <5.0 <5.0 <5.0 7.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - -

Cyanate mg/L <0.05 0.0665 0.44 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 0.0058 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 0.0019 0.0012 0.0033 0.0018 0.0025 0.0019 0.0011 0.0012 <0.0010 <0.0010 <0.0010 0.0051 0.001 <0.0010

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.017 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 0.0053 2 0.005 Significant Increasing <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 0.0069 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 0.0019 0.0012 0.0033 0.0018 0.0025 0.0019 0.0011 0.0012 <0.0010 <0.0010 <0.0010 0.0051 0.001 <0.0010

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.053 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.06 0.07 0.08 0.06 0.06 0.13 0.22 0.29 0.21 0.15 0.17 0.23 0.27

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3.34 4 3.15 2.22 2.57 3.53 4

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2.24 5.33 7 4.88 2.9 3.59 5.79 7

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 5231.14 9502.76 150 8944.21 6245.54 7237.43 10056.78 150

Dissolved Zinc µg/L 22.29 22.89 24.02 28.89 24.55 27.17 35.14 28.05 29.69 21.29 24.98 33.94 41.14 57.5 33.12 36.72 28.22 100.16 97.11 48.78 38.49 65.2 63.48 117.59
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Table A.7 - SW-15 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

 Mar-19-Frozen C063555 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

14-Jun-18 16-Jul-18 14-Aug-18 25-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 15-Jan-19 11-Feb-19 10-Apr-19 07-May-19 5-Jun-19 9-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 21-Jan-20 9-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

465.4 1482 2119 2127 1893 1160 1465 695 1030 1248 1463 1684 2234 978 674 2.5 212.5 301.2 55.9 250.3 466.1 533 974 - 32.4 962 974 1161 711 1102

12.53 13.64 10.38 7.4 5.29 - 8.29 8.24 8.29 9.83 11.23 8.85

134.9 124.1 141.1 135.5 87.8 - 137 112.5 115.6 100.8 74.1 -49.5

7.08 7.1 6.89 7.62 7.07 7.37 7.38 6.1 6.82 7.59 7.11 7.01 7.17 7.15 7.22 7.45 6.76 6.64 7.13 7 7.16 6.64 6.67 - 6.72 6.86 6.67 7.00 7.21 7.03

8.6 14.2 18.1 11.5 9 3.2 1.3 -0.1 -0.2 1.4 7 7.5 13.5 14 13.7 11.5 6.5 2 -0.5 -0.1 2.1 4.8 9.4 - 13.6 19.8 9.4 8.0 3.9 11.2

-

44 99 110 110 80 69 73 72 72 56 69 62 71 86 75 110 29 50 69 56 54 40 56 - 65 90 80 80 44 52

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

5.2 8.8 16 17 14 11 14 16 16 14 14 18 18 19 12 15 8.2 7 10 7 9.9 9.9 16 - 11 12 11 20 12 14

87 240 490 550 540 360 480 490 440 320 320 420 470 450 310 400 110 200 230 160 320 310 570 - 360 410 330 690 500 530

<0.10 <0.10 - 0.14 0.12 <0.10 0.11 0.12 0.1 <0.10 <0.10 <0.10 0.11 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

-

<0.010 <0.010 0.019 0.016 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

0.69 1.3 3.5 3.5 6.3 4.7 7.6 8.2 9.1 7.1 6.2 8.7 7.8 5.3 1.2 0.95 0.21 0.59 0.74 0.52 3.3 6.5 13 - 2.4 1.1 0.52 6 5.4 8.8

0.69 1.3 3.5 3.5 6.3 4.7 7.2 7.7 9.1 7.1 6.2 8.6 7.8 5.3 1.2 0.95 0.21 0.59 0.74 0.52 3.3 6.4 13 - 2.4 1.1 0.52 6 5.4 8.7

<0.010 <0.010 0.068 <0.010 <0.010 <0.010 0.41 0.53 0.02 <0.010 <0.010 0.019 0.019 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.066 0.067 0.083 - <0.010 <0.010 <0.010 0.016 0.015 0.022

<0.050 <0.050 0.21 <0.050 0.05 0.16 1.6 3.7 1.3 <0.050 <0.050 0.05 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 2.1 0.53 0.16 - <0.050 <0.050 <0.050 0.076 0.066 0.084

0.0000499 0.0000805 0.000559 0.000216 0.000101 0.000402 0.00352 0.00038 0.000695 0.0000897 0.000047 0.0000778 0.000179 0.000089 0.000102 0.000146 0.0000202 0.0000106 0.0000266 0.0000204 0.00297 0.000283 0.000132 - 0.0000321 0.0000704 0.0000207 0.00012 0.000122 0.000183

44 99 110 120 80 69 73 72 72 57 69 63 72 86 75 110 29 50 69 57 54 40 56 - 65 90 80 81 44 52

120 280 330 350 350 270 350 320 320 270 270 300 360 380 280 360 110 200 230 170 250 250 400 - 280 360 360 510 340 460

5.2 6.2 5.6 6.4 5.2 5.4 4.5 4.7 4.9 4 4.3 2.4 4.6 6.4 7.8 8.7 3.8 3.7 4.6 4 3 3.1 3.5 - 5.7 6.6 8.1 6 5.4 5.1

120 15 39 23 34 18 11 8.4 6.6 12 19 27 16 16 39 18 150 21 16 17 27 28 10 - 61 20 18 17 84 23

300 710 1300 1400 1300 940 1200 1300 1100 890 830 1100 1200 1300 860 1100 280 510 580 460 810 850 1400 - 920 1000 960 1700 1100 1500

7.3 7.57 7.07 7.64 7.4 7.37 7.61 7.33 7.18 7.18 7.51 7.39 7.7 7.54 7.48 7.66 6.98 7.24 7.48 7.54 7.35 7.1 7.1 - 7.34 7.5 7.56 7.61 7.11 7.03

4.2 3.3 2.6 0.5 1.5 0.34 0.75 0.26 0.23 0.25 0.61 0.24 1.3 0.19 0.39 0.79 1.4 0.86 26 1.1 0.88 0.32 0.34 - 0.47 3 1.8 0.16 0.71 0.39

11 3.4 9.8 6.6 6.6 3.3 3 3 2.3 2.5 3.1 3.7 2.9 3.2 7.1 3.5 18 3.6 5.2 2.8 3.2 3.4 2 - 8.2 4.6 4.7 3.4 10 3.7

30 8.1 30 15 21 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 45 <20 190 31 <20 <20 <20 - 21 <20 <20 <20 27 <20

190 470 900 970 940 650 860 870 810 610 600 750 850 830 570 730 200 350 420 300 560 550 1000 - 610 720 620 1200 820 960

- - - - - - - - - - - - - - - - - - - - - 990 - - - - - - -

3 2.8 5.6 3 <1.0 2 1.2 <1.0 1.4 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 25 2.6 1.6 <1.0 <1.0 - <1.0 40 7.8 1.6 <1.0 2.4

2.87 7.25 13.1 14.4 13.7 9.56 12.4 12.6 11.6 8.74 8.95 11 12.3 12 8.46 11 3.03 5.49 6.5 4.6 8.19 7.9 14.4 - 9.26 10.9 8.85 16.9 12 13.2

3.01 7.46 13.7 14 13.9 9.48 13 12.6 12 9.45 8.99 11 12.9 12.9 8.87 11 3.02 5.25 6.28 4.61 8.38 8.23 14.4 - 8.81 11 10.7 18.3 11.8 15.6

2.38 1.43 2.16 1.2 0.94 0.42 2.25 0.12 1.61 3.9 0.22 0.27 2.18 3.61 2.37 0.23 0.17 2.23 1.72 0.11 1.15 2.05 0.17 - 2.49 0.46 9.23 3.78 0.71 8.41

-0.829 0.079 -0.352 0.253 -0.14 -0.299 0.039 -0.283 -0.425 -0.584 -0.169 -0.301 0.128 0.072 -0.145 0.277 -1.35 -0.642 -0.223 -0.357 -0.453 -0.84 -0.547 - -0.338 0.038 0.063 0.203 -0.684 -0.583

-1.08 -0.169 -0.598 0.007 -0.386 -0.546 -0.208 -0.529 -0.672 -0.832 -0.416 -0.547 -0.118 -0.174 -0.393 0.03 -1.6 -0.891 -0.471 -0.606 -0.701 -1.09 -0.793 - -0.585 -0.209 -0.185 -0.042 -0.93 -0.829

8.13 7.49 7.42 7.39 7.54 7.67 7.57 7.61 7.61 7.76 7.68 7.69 7.57 7.47 7.62 7.38 8.33 7.89 7.7 7.89 7.81 7.94 7.64 - 7.68 7.46 7.5 7.41 7.79 7.62

8.38 7.74 7.67 7.64 7.79 7.92 7.81 7.86 7.85 8.01 7.92 7.94 7.82 7.71 7.87 7.63 8.58 8.14 7.95 8.14 8.05 8.18 7.89 - 7.93 7.71 7.75 7.65 8.04 7.86

100 10 8.4 <5.0 22 13 8.8 7.6 9.5 9.2 13 15 8.4 5.8 15 5.6 190 26 11 15 19 29 7.3 - 37 10 8.2 7.2 72 24

<1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

7 5 35 22 21 12 11 8.3 8.3 6.9 8.1 11 14 14 12 8.2 6.7 5.4 6 6.6 8.2 9.2 11 - 12 12 10 10 7.4 6.2

13 31 51 44 42 26 38 38 34 25 21 29 30 26 20 22 11 13 16 10 25 26 38 - 22 22 22 45 35 38

<1.0 <1.0 <1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.1 <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 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <51 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

<0.016 <0.017 0.024 <0.010 0.011 0.011 0.03 0.04 0.042 0.016 <0.010 0.012 0.03 <0.010 0.011 <0.010 0.013 <0.010 <0.010 <0.010 0.012 0.02 0.064 - 0.012 0.012 <0.010 0.012 0.035 0.071

41000 94000 120000 120000 120000 98000 130000 120000 110000 95000 95000 110000 130000 130000 97000 130000 39000 70000 80000 59000 88000 87000 140000 - 99000 120000 120000 180000 120000 160000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.9 12 72 69 77 43 68 69 57 32 26 37 37 29 11 9.3 1.4 2.8 2.7 1.9 10 12 20 - 6.5 5.5 3.7 26 20 29

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.62 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

230 70 <50 <50 54 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 200 <50 56 <50 <50 <50 <50 - 58 <50 <50 <50 100 <50

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

5400 11000 8200 8400 8700 7300 8400 7400 8400 7300 7700 7900 9600 11000 8700 11000 3600 6900 7900 6100 7500 7300 12000 - 8300 11000 11000 14000 9300 12000

63 89 500 27 16 72 230 380 360 81 28 63 230 43 43 57 23 16 79 57 64 93 350 - 27 100 180 20 120 440

<2.0 <2.0 4.3 2.5 2 <2.0 2.3 3.7 3.3 2.4 <2.0 3.8 5.2 3.7 2 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 4.8 - 2.5 3.5 2.7 2.1 <2.0 <2.0

<2.0 <2.0 6.5 3.9 3.5 3.3 5.4 5.8 6.2 3.2 2.3 3.2 4.6 2.2 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 3 6.4 - 2.8 <2.0 <2.0 2.4 4.7 7.6

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

2500 7800 38000 39000 37000 20000 31000 30000 27000 21000 18000 26000 28000 24000 14000 15000 3800 5500 6200 4500 17000 17000 33000 - 16000 18000 15000 43000 27000 34000

<1.0 <1.0 <1.0 <1.0 1.1 <1.0 1.9 3.1 2.8 1.3 1.1 1.5 1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.3 6.6 - 1.3 <0.50 <0.50 4.6 3.2 3.8

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

10000 38000 140000 140000 140000 80000 120000 120000 110000 82000 73000 99000 120000 110000 68000 77000 16000 24000 34000 24000 64000 65000 130000 - 64000 77000 72000 160000 98000 130000

98 220 220 230 220 190 240 230 240 200 210 240 280 300 220 290 86 140 170 130 200 210 350 - 240 300 290 440 300 410

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

2.7 <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 4.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 2 <2.0

0.71 3 2.2 1.7 1.1 0.83 1.1 0.95 1.1 0.83 1 0.6 1 1.7 0.78 1.9 0.23 0.53 0.93 0.61 0.39 0.32 0.74 - 0.58 1.6 1.4 1.1 0.22 0.46

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

290 59 22 9.3 29 31 28 16 22 14 18 20 21 17 40 11 200 33 1900 45 24 33 11 - 48 33 24 8.7 79 73

<1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

9.1 8.6 38 23 21 14 15 10 10 7.4 9.4 11 15 14 16 8.9 6.9 5.2 200 8.1 8.7 8.8 12 - 13 15 12 10 7.5 8.6

14 31 48 42 40 27 37 37 32 22 20 28 31 24 19 20 11 12 59 10 22 24 36 - 21 22 20 44 32 37

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

<0.010 <0.010 0.019 <0.010 <0.010 0.014 0.037 0.045 0.039 <0.010 <0.010 0.014 0.032 <0.010 <0.010 <0.010 <0.010 <0.010 0.15 <0.010 0.016 0.028 0.059 - 0.029 0.022 <0.010 0.011 0.041 0.074

41000 91000 110000 120000 120000 98000 120000 120000 110000 87000 93000 100000 130000 130000 91000 120000 38000 66000 80000 59000 80000 79000 140000 - 100000 120000 110000 170000 120000 160000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2 <1.0 1.2 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4.2 14 74 70 77 46 71 73 59 34 28 37 38 29 12 9.3 1.3 2.6 11 1.9 11 11 22 - 7.1 5.7 4.2 26 21 32
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Table A.7 - SW-15 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

 Mar-19-Frozen C063555 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

14-Jun-18 16-Jul-18 14-Aug-18 25-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 15-Jan-19 11-Feb-19 10-Apr-19 07-May-19 5-Jun-19 9-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 21-Jan-20 9-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

<2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 0.77 <0.50 <0.50 <0.50 0.83 <0.50 5 <0.50 <0.50 <0.50 0.73 - 0.83 0.58 <0.50 0.56 <0.50 <0.50

490 310 90 69 78 100 120 57 83 <50 53 <50 <50 54 160 <50 230 <50 8200 110 87 <50 <50 - 85 120 110 <50 120 140

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 5.8 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

5400 11000 7400 8300 8100 7500 7800 7500 8200 6800 7500 7500 9200 10000 8300 11000 3300 6100 8200 5900 6500 6700 11000 - 8700 11000 10000 13000 8600 12000

84 120 480 34 16 92 250 390 350 87 27 65 240 64 76 59 23 16 2900 75 60 87 350 - 35 180 210 20 120 450

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

<2.0 <2.0 4.2 2.5 <2.0 <2.0 2.5 3.7 3.6 2.2 <2.0 3.8 5.5 3.4 2.2 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 5.5 - 2.4 3.6 2.4 <2.0 <2.0 2.2

<2.0 <2.0 6 3.7 3.4 3.4 5.3 6 6.2 3.2 2.5 3.3 5 2.3 2.1 <2.0 2 <2.0 19 <2.0 <2.0 2.8 6.4 - 3.1 2 <2.0 2.3 4.5 7.7

<100 <100 110 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 240 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

2600 7300 36000 37000 35000 20000 29000 30000 25000 18000 17000 26000 28000 24000 14000 14000 3600 5200 6100 4500 14000 16000 31000 - 16000 17000 13000 39000 25000 33000

<1.0 <1.0 <1.0 <1.0 1.2 <1.0 1.9 3.4 2.7 1.6 1.1 1.6 1.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.3 7.2 - 1.4 <0.50 <0.50 4.4 3.3 4.3

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

11000 37000 130000 140000 130000 82000 110000 120000 110000 76000 71000 96000 110000 110000 65000 73000 14000 22000 33000 24000 58000 59000 120000 - 67000 73000 63000 150000 89000 130000

98 210 220 230 230 190 240 230 230 180 190 240 290 290 210 280 83 140 180 130 180 200 340 - 240 290 280 410 290 400

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

9.3 <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 2.3 <2.0 5.5 <2.0 79 <2.0 <2.0 <2.0 <2.0 - 2.2 2.7 <2.0 <2.0 2.3 4.8

0.72 3 2.2 1.6 1.2 0.84 1.1 0.96 1.1 0.77 1 0.58 1.1 1.7 0.79 1.8 0.22 0.54 3.1 0.66 0.39 0.31 0.79 - 0.61 1.6 1.4 1 0.22 0.49

<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 4.1 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 13 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

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

<0.050 <0.050 0.22 <0.050 0.13 0.4 3 4.2 0.47 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.44 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.0066 0.021 <0.005 0.0095 0.12 0.027 0.013 0.014 0.012 0.0086 <0.0050 0.0056 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0052 0.0058 - - - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 0.0035 <0.0030 <0.0030 <0.0030 <0.0030 0.0058 0.011 0.009 0.0079 0.0044 0.011 0.0071 <0.0030 <0.0030 0.0034 <0.0030 <0.0030 <0.0030 <0.0030 0.0053 0.0045 - <0.0030 <0.0030 0.0052 <0.0030 <0.0030 <0.0030 0.0036

0.0066 0.021 <0.005 0.0095 0.12 0.027 0.013 0.014 0.012 0.0086 <0.0050 0.0056 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0052 0.0058 0.0069 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA

100 100 100 100 100 100 100 5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 - 100 100 100 100 100 100

0.18 0.37 0.37 0.37 0.37 0.36 0.37 0.37 0.37 0.36 0.36 0.37 0.37 0.37 0.37 0.37 0.17 0.28 0.32 0.25 0.34 0.34 0.37 - 0.37 0.37 0.37 0.37 0.37 0.37

2.76 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 2.57 4 4 3.72 4 4 4 - 4 4 4 4 4 4

4.01 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 3.59 7 7 6.25 7 7 7 - 7 7 7 7 7 7

7812.01 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 7237.43 150 150 10606.59 150 150 150 - 150 150 150 150 150 150

76.93 105.82 223.58 111.41 174.42 81.07 98.99 186.3 129.13 60.68 97.74 125.72 119.03 132.43 128.63 102.1 111.87 114.52 101.5 66.25 88.35 138.28 170.1 - 204.75 184.12 216.81 160.55 178.63 162.04
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Table A.8 - SW-16 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  Feb-19-pumped Mar-19-pumped  

23-Nov-17 19-Dec-17 17-Jan-18 13-Feb-18 15-Mar-18 12-Apr-18 17-May-18 15-Jun-18 17-Jul-18 13-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 8-Apr-19 07-May-19 5-Jun-19 10-Jul-19 12-Aug-19 4-Sep-19 08-Oct-19 11-Nov-19 2-Dec-19

Field Parameters

Conductivity (Field) µS/cm 862 1124.833333 1380 - - 626 262 968 1106 462.5 590 1292 1458 2513 1870 1811 1701 1573 1590 1790 2341 1804 2499 993 1034 877 812 764

Dissolved Oxygen mg/L 5.09 8.4575 12.08 - -

Oxidation Reduction Potential mV 25.1 107.1291667 205.4 - -

pH (Field) pH 6.18 6.7125 7.16 - - 7.89 6.21 7.68 7.37 7.73 7.27 7.41 7.46 7.32 7.34 7.59 7.01 7.57 6.91 6.97 7.26 7.14 7.31 6.93 7.1 6.67 6.76 6.57

Temperature ºC 0 8.933333333 19.7 - - 6.2 1.4 0.4 4.2 2.1 7.4 13.7 12.6 21.7 21 14.3 8.4 2.6 1.8 5.7 12.3 9 16.7 17.1 13.8 11 5.3 -0.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 92 136.8333333 180 - - No trend 87 80 100 120 130 130 130 150 170 190 190 180 150 190 110 120 110 130 120 130 140 130 110

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 1.2 <1.0 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 16 21.91666667 27 0 120 Significant Increasing 6.7 5.7 12 11 12 11 10 12 13 14 15 13 12 15 14 14 14 17 16 16 19 19 13

Dissolved Sulphate (SO4) mg/L 560 660 750 - - Significant Increasing 230 170 330 410 290 200 290 270 330 350 380 450 500 540 450 480 460 530 450 560 440 520 650

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.011 - - No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 0.01 <0.010 0.012 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 1.6 2.158333333 3.9 - - Significant Decreasing 6.9 4.4 11 13 9.2 5.9 5.6 4 3.2 3 2.5 3.4 4.2 3.6 3.5 3.3 2.6 2.7 1.9 2 2.4 2.7 2.5

Nitrate (N) mg/L 1.5 2.091666667 3.8 0 13 Significant Decreasing 6.8 4.4 11 13 9.2 5.9 5.6 4 3.2 3 2.5 3.4 4.1 3.5 3.5 3.2 2.6 2.7 1.9 2 2.3 2.6 2.5

Nitrite (N) mg/L 0.025 0.073 0.14 0 60 Significant Increasing 0.032 <0.010 0.021 0.024 0.017 0.015 0.016 0.015 0.025 0.02 <0.010 <0.010 0.011 0.025 0.014 0.01 0.012 <0.010 <0.010 <0.010 0.043 0.072 0.022

Nitrogen (Ammonia Nitrogen) mg/L 2.1 5.116666667 7.5 - - Significant Increasing <0.050 <0.050 <0.050 0.078 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.063 0.16 <0.050 0.069 <0.050 <0.050 0.08 0.41 0.56 0.53

Unionized Ammonia (as N) mg/L 0.00079 0.005015 0.00897 0 0.019 Significant Increasing 0.000263 0.00000375 0.000101 0.000213 0.000131 0.0000701 0.000158 0.000163 0.000232 0.000231 0.000249 0.0000418 0.0000947 0.000049 0.000197 0.000101 0.000163 0.000157 0.0000678 0.00025 0.000384 0.000411 0.000158

Physical

Total Alkalinity (Total as CaCO3) mg/L 92 136.8333333 180 - - No trend 87 80 100 120 130 130 140 150 170 200 190 180 150 190 110 120 110 130 120 130 140 130 110

Hardness (CaCO3) mg/L 500 550.8333333 690 - - Significant Increasing 340 270 510 640 490 440 450 420 460 500 460 550 580 610 520 560 500 570 500 610 480 520 670

Reactive Silica (SiO2) mg/L 4.9 6.125 6.8 - - No trend 5.7 5 5 5.6 5.6 5 3.8 3.7 4.9 6.9 7.8 7 6 7.3 5.6 6.1 5.6 6.3 5.9 6.7 6.3 5.6 5.4

Colour TCU <5 <5 <5 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 1400 1566.666667 1700 - - Significant Increasing 690 550 920 1100 890 840 880 860 980 1100 1100 1200 1200 1300 1100 1200 1100 1200 1200 1300 1200 1100 1400

pH pH 6.98 7.306666667 7.74 - - Significant Decreasing 7.75 6.93 7.45 7.52 7.88 7.86 7.88 7.61 7.54 7.89 7.83 7.66 7.4 7.87 7.61 7.54 7.56 7.48 7.48 6.92 7.15 7.39 7.14

Turbidity NTU 0.44 1.17 2.1 - - Significant Increasing 23 0.51 0.58 1 0.47 0.4 0.21 0.46 0.25 0.44 0.69 0.4 5.2 3.3 0.33 0.28 2 0.55 0.38 0.41 1.7 0.91 0.76

Total Organic Carbon (C) mg/L 2.2 3.281818182 5.4 - - Significant Increasing 1.5 1.4 0.97 1.8 1.2 1.3 1.8 2.6 2 2.3 3.2 2.5 2.3 2.9 1.9 2 2 1.9 1.9 1.9 2.9 3.4 2.2

Total Chemical Oxygen Demand mg/L <20 28.25 40 - - Significant Increasing <5.0 <5.0 29 6.4 <5.0 5.3 <5.0 5.8 <5.0 <5.0 5.4 <20 <20 24 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 950 1145.833333 1300 - - Significant Increasing 460 360 660 810 620 500 600 580 680 750 770 860 900 1000 810 870 810 930 810 960 830 910 1100

Total Dissolved Solids mg/L 1200 1200 1200 - - 0 - - - - - - - - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.966666667 3.6 - - Significant Increasing 26 <1.0 1.6 3 1.4 1 <1.0 <1.0 <1.0 1 <1.0 1 1.6 3.8 1 1.2 15 1.2 1.2 4.2 4.5 2 8.8

Calculated

Anion Sum me/L 14.2 17.23333333 19.6 - - Significant Increasing 7.24 5.69 9.95 12.2 9.61 7.48 9.45 9.25 10.8 11.8 12.3 13.6 13.9 15.6 12.4 13.1 12.4 14.3 12.4 14.9 12.7 14.2 16.3

Cation Sum me/L 14.3 17.04166667 19 - - Significant Increasing 7.2 5.81 10.8 13.6 10.4 9.43 9.93 9.51 10.9 12.6 12.1 13.6 14.3 15.6 12.9 14.1 12.7 14.5 12.8 15 13.1 13.6 16.1

Ion Balance (% Difference) % 0 2.2575 6.12 - - No trend 0.28 1.04 3.96 5.24 4.04 11.5 2.48 1.39 0.37 3.16 1.03 0.11 1.35 0.16 2.29 3.67 1.19 0.73 1.51 0.37 1.47 2.02 0.68

Langelier Index (@ 20C) N/A -0.265 0.127 0.588 - - Significant Decreasing 0.253 -0.674 0.152 0.367 0.678 0.643 0.675 0.427 0.437 0.882 0.789 0.638 0.308 0.902 0.375 0.358 0.296 0.323 0.248 -0.203 -0.039 0.207 -0.045

Langelier Index (@ 4C) N/A -0.51 -0.118333333 0.343 - - Significant Decreasing 0.005 -0.923 -0.095 0.12 0.43 0.395 0.428 0.18 0.19 0.636 0.542 0.392 0.062 0.656 0.128 0.111 0.05 0.076 0.001 -0.449 -0.286 -0.04 -0.291

Saturation pH (@ 20C) N/A 7 7.180833333 7.35 - - No trend 7.49 7.6 7.29 7.16 7.2 7.21 7.2 7.18 7.1 7.01 7.05 7.02 7.09 6.97 7.23 7.18 7.26 7.16 7.23 7.13 7.19 7.18 7.19

Saturation pH (@ 4C) N/A 7.24 7.425 7.59 - - No trend 7.74 7.85 7.54 7.4 7.45 7.46 7.45 7.43 7.35 7.25 7.29 7.27 7.34 7.22 7.48 7.43 7.51 7.41 7.48 7.37 7.44 7.43 7.43

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 6.983333333 11 2 Equation Significant Decreasing 15 22 6.8 8.7 9.8 9.5 10 9.3 7.7 10 <5.0 <5.0 <5.0 <5.0 17 7.4 5.1 9.5 5.6 12 <5.0 6 6.7

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 3.8 15 2 5 Significant Decreasing 9.9 11 19 18 22 22 23 17 23 27 22 23 14 18 9.9 5.7 6.3 5.9 16 3.8 1.1 11 5.5

Dissolved Barium (Ba) µg/L 35 41.83333333 47 0 1000 Significant Increasing 21 20 27 42 26 26 26 25 31 36 34 38 41 40 35 42 39 43 36 41 40 40 47

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.2 0.254166667 0.35 0 Equation Significant Increasing 0.023 0.024 0.027 0.076 0.026 0.024 0.019 0.019 0.021 0.027 0.051 0.17 0.12 0.22 0.14 0.2 0.18 0.23 0.15 0.42 0.33 0.27 0.28

Dissolved Calcium (Ca) µg/L 160000 183333.3333 230000 - - Significant Increasing 110000 86000 160000 200000 160000 140000 140000 140000 150000 170000 150000 180000 190000 200000 170000 180000 160000 180000 160000 200000 160000 170000 220000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 18 59.5 88 13 10 Significant Increasing 1.7 1.4 1.1 1.6 2.3 3.9 7 8.9 11 11 11 10 10 18 9.8 9.2 7.5 6.8 5.3 8.9 6.4 5.8 5.9

Dissolved Copper (Cu) µg/L <0.5 0.828333333 1.3 0 Equation Significant Decreasing <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 0.91 0.66 <0.50 <0.50 0.52 <0.50 0.69 <0.50 0.92

Dissolved Iron (Fe) µg/L <50 <50 <50 0 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 1.1 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 20000 23333.33333 30000 - - No trend 17000 14000 27000 36000 25000 22000 23000 19000 21000 22000 18000 24000 26000 26000 23000 25000 22000 26000 23000 29000 21000 24000 30000

Dissolved Manganese (Mn) µg/L 8300 16525 23000 13 820 Significant Increasing 380 160 93 200 69 43 19 22 21 7.7 56 600 440 2400 550 720 900 1300 760 2600 3800 3200 3100

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 27 36.75 52 0 Equation Significant Increasing 7.3 5.3 8.3 12 7.2 6.2 4.1 3.6 3.9 4.7 8.2 23 19 33 23 17 14 14 9.7 20 22 18 18

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 9700 13725 17000 - - Significant Increasing 4700 3700 6700 7400 5200 4700 4800 3500 4300 5200 4800 5700 5900 7100 6100 5900 5600 6100 5100 4700 6300 6600 6700

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 81000 122583.3333 150000 - - Significant Increasing 7600 5800 10000 12000 10000 11000 18000 25000 37000 54000 63000 59000 56000 76000 53000 64000 61000 70000 61000 63000 77000 67000 56000

Dissolved Strontium (Sr) µg/L 460 505 600 0 21000 Significant Increasing 290 220 420 540 420 390 380 370 420 460 430 490 500 530 450 500 460 510 460 560 470 470 540

Dissolved Thallium (Tl) µg/L <0.1 <0.1 0.12 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 1.1 1.633333333 2.5 0 15 Significant Decreasing 4.2 3.5 6.6 7.9 5.4 4.9 5 3.4 4.3 4.6 3.1 4.7 3.9 4.8 2.8 2 1.5 1.7 1.6 1.4 1.5 1.9 2.5

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 5.1 7.608333333 11 0 Equation Significant Increasing <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 6.2 <5.0 5.2 5 <5.0 5.7

Total Metals

Total Aluminum (Al) µg/L 11 34.16666667 80 2 Equation No trend 1100 27 41 68 37 19 16 19 12 15 25 16 130 330 160 33 330 22 19 59 130 34 300

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 3.1 6.2 20 5 5 Significant Decreasing 17 18 19 18 21 22 23 18 23 28 22 23 15 21 15 8 12 9.2 19 9 7.9 14 19

Total Barium (Ba) µg/L 35 39.33333333 45 0 1000 Significant Increasing 25 31 25 37 24 24 28 26 32 33 34 36 38 38 33 39 39 44 35 41 37 41 47

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L 0.2 0.246666667 0.34 0 Equation Significant Increasing 0.03 0.019 0.029 0.071 0.027 0.028 0.02 0.023 0.022 0.027 0.058 0.17 0.12 0.22 0.12 0.19 0.19 0.23 0.17 0.42 0.31 0.28 0.24

Total Calcium (Ca) µg/L 160000 172500 210000 - - Significant Increasing 110000 150000 150000 180000 140000 140000 150000 140000 150000 160000 160000 170000 180000 190000 160000 170000 160000 180000 160000 190000 150000 170000 190000

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 20 58.16666667 85 13 10 Significant Increasing 2.8 1.7 1.5 1.8 2.6 4.1 6.6 9.4 11 12 12 11 11 18 11 9.3 8.1 7.6 5.4 9 6.7 5.8 5.1

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix K, 

Table 6, 

Column C
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Table A.8 - SW-16 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  Feb-19-pumped Mar-19-pumped  

23-Nov-17 19-Dec-17 17-Jan-18 13-Feb-18 15-Mar-18 12-Apr-18 17-May-18 15-Jun-18 17-Jul-18 13-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 8-Apr-19 07-May-19 5-Jun-19 10-Jul-19 12-Aug-19 4-Sep-19 08-Oct-19 11-Nov-19 2-Dec-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix K, 

Table 6, 

Column C

Total Copper (Cu) µg/L 0.87 1.115833333 1.7 0 Equation No trend 2 <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 0.96 0.81 1.1 0.92 0.71 0.74 1.5 1 2.3

Total Iron (Fe) µg/L 61 127.8333333 220 0 300 Significant Increasing 1500 <50 71 130 <50 <50 <50 <50 <50 <50 <50 <50 250 600 310 83 670 75 <50 130 370 69 660

Total Lead (Pb) µg/L 0.67 1.036666667 2.3 0 Equation Significant Increasing 1.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 0.84 0.92 1.3 1.1 0.65 0.53 1.4 0.93 2.3

Total Magnesium (Mg) µg/L 20000 22250 28000 - - No trend 19000 24000 25000 31000 23000 22000 22000 19000 22000 21000 19000 24000 24000 25000 23000 23000 22000 27000 23000 29000 20000 22000 24000

Total Manganese (Mn) µg/L 8400 15691.66667 21000 13 820 Significant Increasing 420 110 92 180 70 47 24 26 27 38 88 600 420 2300 550 660 890 1300 750 2600 3600 3000 2200

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.0034 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L 25 35.58333333 49 0 Equation Significant Increasing 9.6 8.3 8.3 11 6.5 6 3.5 4 4 4.7 8.4 23 18 33 22 17 15 14 10 20 20 17 14

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 8900 12908.33333 17000 - - Significant Increasing 4900 6100 6000 6500 4600 4400 5100 3500 4400 4600 4800 5400 5300 6800 5700 5400 5300 5900 5100 4600 5700 6400 5400

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 74000 115833.3333 140000 - - Significant Increasing 8100 8100 9500 10000 9400 11000 17000 25000 38000 49000 65000 59000 54000 72000 53000 59000 59000 72000 61000 62000 72000 64000 46000

Total Strontium (Sr) µg/L 420 482.5 560 0 21000 Significant Increasing 290 390 390 490 380 380 400 380 420 430 440 490 460 530 430 460 450 520 470 550 440 470 470

Total Thallium (Tl) µg/L <0.1 <0.1 0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 <2 <2 - - No trend 17 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.8 4.1 2.2 <2.0 6.4 <2.0 <2.0 <2.0 3.2 <2.0 3

Total Uranium (U) µg/L 1 1.625 2.6 0 15 Significant Decreasing 4.6 6.7 6.2 7.3 5.1 4.8 5.4 3.5 4.2 4.2 3.2 4.5 3.7 4.6 2.8 1.9 1.6 1.8 1.6 1.5 1.4 1.9 1.8

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 6.416666667 9.5 0 Equation Significant Increasing <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 6.5 <5.0 5.1 <5.0 <5.0 <5.0 5 <5.0 <5.0 5.5

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 0.239545455 0.47 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 0.00598 0.0082 - - No trend 0.0016 <0.0010 0.0015 0.0028 0.0043 0.0052 0.0096 0.013 0.016 <0.005 0.016 0.015 0.0068 <0.0050 0.0054 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 0.38 - - Significant Increasing <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 0.003863636 0.0078 2 0.005 Significant Increasing <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0031 0.0043 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0049 0.0043 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 0.005875 0.0082 - - 0.0016 <0.0010 0.0015 0.0028 0.0043 0.0052 0.0096 0.013 0.016 <0.005 0.016 0.015 0.0068 <0.0050 0.0054 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend ND ND <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend ND ND <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend ND ND <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend ND ND <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing ND ND <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend ND ND <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend ND ND <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing ND ND <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing ND ND <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.37 0.36 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

Copper µg/L 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Lead µg/L 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Nickel µg/L 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Dissolved Zinc µg/L 48.23 117.11 55.99 92.2 58.51 87.88 89.24 99.18 100.14 104.16 96.9 140.9 86.36 162.17 130.51 105.16 115.97 98.92 134.84 117.39 197.21 195.24 191.68
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Table A.8 - SW-16 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

C064938 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

22-Jan-20 11-Feb-20 10-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

862 995 1045 1102 916 1284 - 1252 1380 1284 1163 985 1230

8.3 12.08 7.47 9.17 10.26 8.55 - 5.09 6.74 6.71 6.73 11.14 9.25

205.4 73.4 101.5 73.85 146.8 97.3 - 93.1 131.4 129 136.4 72.3 25.1

6.66 7.16 6.81 6.93 6.82 6.69 - 6.18 6.29 6.69 6.59 7.13 6.6

0 6.2 6.6 7.8 8.1 11.9 - 11.7 19.7 11.9 8.3 4 11

-

180 140 130 130 92 160 - 140 130 140 160 110 130

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

27 26 24 20 16 24 - 21 21 22 24 18 20

690 620 660 730 560 720 - 650 630 600 750 660 650

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

-

0.011 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

3.9 2.3 1.9 1.8 2.2 1.6 - 2 2.5 1.9 2.1 1.9 1.8

3.8 2.2 1.8 1.7 2.1 1.5 - 2 2.5 1.9 2 1.8 1.8

0.14 0.079 0.092 0.099 0.11 0.069 - 0.069 0.059 0.052 0.054 0.028 0.025

2.1 3.6 5.3 4.2 3 7.5 - 5.4 4.5 7 6.3 5.8 6.7

0.00079 0.00713 0.00484 0.00557 0.00316 0.0079 - 0.00173 0.00339 0.00737 0.00398 0.00897 0.00535

180 140 130 130 92 160 - 140 130 140 160 110 130

650 550 570 690 520 570 - 500 500 520 510 500 530

6.7 6.2 6.4 5.9 4.9 6.8 - 6.2 6.1 6.8 6.3 5.5 5.7

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1500 1500 1600 1600 1400 1700 - 1600 1500 1600 1700 1500 1600

7.39 7.4 7.29 7.32 7.4 7.28 - 7.13 6.98 7.22 7.74 7.23 7.3

1.4 0.66 0.94 1 1.4 2.1 - 1 1.9 1 1 1.2 0.44

3.5 3.2 3.6 2.9 2.2 3.3 - 2.9 3.4 3 2.7 5.4

27 30 34 20 <20 40 - 28 25 32 29 25 39

1200 1100 1200 1200 950 1300 - 1100 1100 1100 1300 1100 1100

- - - - - 1200 - - - - - - -

2 <1.0 1.8 3.6 2.6 3.4 - 2.4 1.8 2 <1.0 1.6 1.4

18.9 16.4 17.3 18.4 14.2 18.8 - 17.1 16.4 16.1 19.6 16.7 16.9

18.1 16 17.6 19 14.3 18.8 - 16 15.9 17.9 17.3 16 17.6

2.19 1.2 0.89 1.6 0.46 0 - 3.38 1.42 5.45 6.12 2.17 2.21

0.394 0.227 0.128 0.204 0.048 0.17 - -0.069 -0.265 0.046 0.588 -0.056 0.109

0.148 -0.018 -0.118 -0.041 -0.198 -0.075 - -0.315 -0.51 -0.199 0.343 -0.301 -0.136

7 7.17 7.16 7.12 7.35 7.11 - 7.2 7.25 7.18 7.15 7.29 7.19

7.24 7.42 7.41 7.36 7.59 7.36 - 7.44 7.49 7.42 7.4 7.53 7.44

<5.0 11 6 9.5 11 7.3 - 6.4 10 6.6 <5.0 <5.0 8.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

15 2.7 2.6 2.3 4.1 1.9 - 1.7 3.4 2.2 7.3 <1.0 1.9

47 37 45 45 39 47 - 42 44 45 35 36 40

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

0.3 0.31 0.28 0.27 0.2 0.23 - 0.22 0.35 0.27 0.21 0.2 0.21

220000 180000 190000 230000 170000 190000 - 170000 160000 170000 170000 170000 180000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

18 35 62 49 36 88 - 65 59 86 70 69 77

1.3 1.3 0.9 0.73 0.86 0.88 - <0.50 1 0.88 0.81 <0.50 0.78

<50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

<0.50 <0.50 1.1 <0.50 <0.50 <0.50 - <0.50 0.66 <0.50 <0.50 <0.50 <0.50

28000 24000 24000 30000 22000 25000 - 21000 22000 22000 21000 20000 21000

8300 14000 19000 15000 11000 23000 - 17000 15000 22000 19000 16000 19000

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

28 34 42 37 27 52 - 37 33 44 38 32 37

<100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

12000 11000 14000 12000 9700 16000 - 13000 12000 17000 16000 15000 17000

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

110000 100000 120000 110000 81000 150000 - 120000 120000 150000 150000 120000 140000

560 480 510 600 460 520 - 480 480 510 480 470 510

<0.10 <0.10 <0.10 <0.10 <0.10 0.12 - <0.10 <0.10 0.1 <0.10 <0.10 <0.10

<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 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

2.5 1.8 2.1 2.3 1.4 1.7 - 1.3 1.1 1.2 1.4 1.3 1.5

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

6.6 9.5 8.9 6.5 5.1 7.9 - 6.6 8.3 11 8 6.7 6.2

33 32 11 35 47 42 - 42 80 17 14 39 18

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

20 6.4 3.9 4.7 6.4 4.1 - 3.9 5.4 3.9 9.3 3.1 3.3

45 37 41 40 35 44 - 40 41 40 36 35 38

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

0.3 0.3 0.27 0.23 0.2 0.22 - 0.23 0.34 0.26 0.2 0.2 0.21

210000 180000 180000 200000 160000 170000 - 160000 160000 160000 160000 160000 170000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

20 38 57 47 34 85 - 63 58 82 67 70 77
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Table A.8 - SW-16 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C064938 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

22-Jan-20 11-Feb-20 10-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

1.7 1.4 1 0.9 0.93 1.2 - 0.87 1.4 0.99 1 1 1

90 79 84 160 120 220 - 170 190 120 61 140 100

0.81 0.96 2.3 0.75 0.69 1 - 0.75 1.8 0.91 0.67 1 0.8

28000 24000 23000 26000 20000 22000 - 21000 21000 20000 21000 20000 21000

8400 14000 18000 14000 9900 21000 - 16000 15000 20000 18000 16000 18000

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

29 35 41 34 25 49 - 36 31 41 36 32 38

<100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

11000 11000 13000 11000 8900 14000 - 12000 11000 15000 16000 15000 17000

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

110000 110000 120000 96000 74000 130000 - 110000 110000 130000 140000 120000 140000

560 470 490 520 420 500 - 460 450 480 470 460 510

<0.10 <0.10 <0.10 <0.10 <0.10 0.1 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

2.6 1.8 2.1 2.2 1.4 1.7 - 1.3 1 1.2 1.4 1.3 1.5

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

6.1 9.5 7.3 6 <5.0 7.7 - 6.7 7.3 9.2 <5.0 5.9 6.3

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

0.23 0.37 0.47 0.38 0.28 - 0.2 0.26 0.22 0.17 0.1 0.13 <0.050

0.0069 0.0062 0.0082 0.0061 <0.0050 - - - - - - - -

<0.17 <0.17 0.28 0.38 0.29 - <0.17 <0.17 0.17 0.18 <0.17 <0.17 <0.17

0.0043 0.0031 0.0032 0.0061 <0.0030 - 0.0039 0.0048 0.0078 0.0049 0.0038 <0.0030 <0.0030

0.0069 0.0062 0.0082 0.0061 <0.0050 0.0073 - 0.008 0.0055 0.0068 0.0053 <0.0050 0.0052

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA - NA NA NA NA NA NA

NA NA NA NA NA NA - NA NA NA NA NA NA

100 100 100 100 100 100 - 5 5 100 100 100 100

0.37 0.37 0.37 0.37 0.37 0.37 - 0.37 0.37 0.37 0.37 0.37 0.37

4 4 4 4 4 4 - 4 4 4 4 4 4

7 7 7 7 7 7 - 7 7 7 7 7 7

150 150 150 150 150 150 - 150 150 150 150 150 150

214.27 137.56 191.75 159.55 156.34 204.26 - 226.51 - 206.7 213.35 131.75 267.4
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Table A.9 - SW-17 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  *Jan-19-unsafe   

21-Nov-17 19-Dec-17 18-Jan-18 13-Feb-18 16-Mar-18 12-Apr-18 17-May-18 15-Jun-18 17-Jul-18 13-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 11-Feb-19 6-Mar-19 8-Apr-19 07-May-19 5-Jun-19 10-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 11-Nov-19

Field Parameters

Conductivity (Field) µS/cm 21.2 868.9333333 1306 - - 521 675 709 755 218.3 554 1270 1491 2723 1868 1857 1655 1542 1143 1266 1230 1797 2229 1933 2461 1141 1106 883 861

Dissolved Oxygen mg/L 4.06 8.2625 12.46 - -

Oxidation Reduction Potential mV -5.6 113.7083333 349 - -

pH (Field) pH 6.53 6.85 7.23 - - 7.46 7 7.68 6.94 7.79 7.54 7.28 7.77 7.27 7.25 7.71 7.29 7.56 6.75 5.85 6.02 5.76 7.24 7.13 6.7 6.88 7.09 6.69 6.67

Temperature ºC 3.1 8.783333333 19.7 - - 6.5 1.5 0.1 1.5 3.4 7.5 13.8 12.7 21.1 21.9 13.6 8.6 2.4 -0.1 4.8 0 6.3 13.2 8.2 16.6 17.2 16.8 10.7 5.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 80 163.3333333 200 - - No trend 110 110 150 120 130 140 160 180 200 210 230 180 190 150 200 250 180 190 210 210 220 230 240 200

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 1.9 1.6 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 15 20.83333333 29 0 120 Significant Increasing 6.4 7.4 11 7.3 7.2 8.6 8.5 9.4 11 11 15 12 12 9.9 13 21 11 11 13 14 15 14 16 16

Dissolved Sulphate (SO4) mg/L 360 497.5 590 - - Significant Increasing 160 260 190 240 210 210 270 260 350 330 380 430 500 360 450 450 420 410 460 470 470 440 400 500

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing <0.010 <0.010 0.021 0.013 0.013 <0.010 0.018 0.014 0.014 0.012 0.014 0.011 0.011 0.01 0.014 0.022 0.012 0.015 <0.010 0.01 <0.010 <0.010 <0.010 0.014

Nitrate + Nitrite (N) mg/L 0.44 1.240833333 1.9 - - Significant Decreasing 2.6 6 4 6.1 5 4.2 5 3.7 3.7 3 2.5 2.8 2.6 1.5 1.3 3.2 1.5 1.9 1.7 1.9 1.8 1.8 1.3 1.8

Nitrate (N) mg/L 0.41 1.220833333 1.9 0 13 Significant Decreasing 2.6 6 3.9 6.1 4.9 4.1 4.9 3.7 3.6 2.9 2.5 2.8 2.6 1.5 1.3 3.2 1.5 1.8 1.7 1.9 1.8 1.8 1.3 1.8

Nitrite (N) mg/L 0.017 0.026 0.04 0 60 No trend 0.017 0.018 0.012 0.019 0.014 0.013 0.028 0.032 0.089 0.078 0.027 0.064 0.063 0.037 0.026 0.048 0.016 0.024 0.023 0.025 0.038 0.039 0.019 0.012

Nitrogen (Ammonia Nitrogen) mg/L 1.8 3.491666667 5.2 - - Significant Increasing 0.19 <0.050 <0.050 0.08 <0.050 <0.050 <0.050 0.099 0.36 0.48 1 0.92 0.99 0.74 1.4 1.4 0.29 0.61 1.3 1.1 0.93 0.98 1.3 1.7

Unionized Ammonia (as N) mg/L 0.00164 0.004344167 0.00791 0 0.019 Significant Increasing 0.000767 0.0000233 0.000099 0.000065 0.000167 0.000131 0.000118 0.00132 0.00285 0.00385 0.0124 0.00297 0.0036 0.00034 0.000121 0.000121 0.0000231 0.00251 0.00282 0.00169 0.00227 0.00375 0.00125 0.00105

Physical

Total Alkalinity (Total as CaCO3) mg/L 81 163.4166667 200 - - No trend 110 110 150 120 130 140 160 180 200 210 230 180 190 150 200 250 180 190 210 210 220 230 240 200

Hardness (CaCO3) mg/L 350 453.3333333 580 - - No trend 260 390 360 400 360 370 450 410 500 460 440 520 580 410 550 600 520 520 530 530 530 520 440 530

Reactive Silica (SiO2) mg/L 5.1 7.4 9.5 - - Significant Decreasing 9.6 6.7 9.2 6.8 6.7 6 7.8 7.6 7.9 7.9 7.7 7.1 7.6 6.3 6.5 9.2 6.1 6.5 6.5 6.7 7.4 7.6 9.9 6.3

Colour TCU <5 5.108333333 20 - - No trend <5.0 <5.0 6 <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 <5.0 <5.0 <5.0

Conductivity µS/cm 920 1326.666667 1500 - - Significant Increasing 570 770 710 770 720 750 880 880 1100 1100 1100 1200 1300 980 1200 1300 1100 1100 1200 1200 1300 1300 1200 1200

pH pH 7.25 7.501666667 7.73 - - Significant Decreasing 7.54 7.37 7.64 7.83 7.89 7.69 7.73 7.9 7.62 7.98 7.88 7.69 7.54 7.87 7.48 7.61 7.59 7.68 7.54 7.74 7.66 7.48 7.4 7.71

Turbidity NTU 1.1 9.966666667 59 - - No trend 3.5 4.1 1.2 2.3 2.9 2.1 0.69 1.2 1.2 0.94 1.8 2.4 0.99 1.6 0.28 0.85 1.8 0.57 0.34 0.47 0.36 0.78 1.8 1.8

Total Organic Carbon (C) mg/L 2.9 3.741666667 5.5 - - Significant Increasing 2.8 2.3 3.4 2.3 2 1.9 2.6 2.2 2.7 3 3.5 3.2 3.1 2.9 2.7 3.4 2.7 2.5 3.1 3.5 3.5 3.6 3.4 3.1

Total Chemical Oxygen Demand mg/L <20 22 32 - - Significant Increasing 21 5.4 7.9 7.2 5.7 5 6.1 <5.0 6.1 5.6 21 <20 <20 26 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 630 935 1100 - - Significant Increasing 360 530 480 520 480 500 600 590 750 730 810 850 930 690 880 960 800 810 890 920 940 910 840 940

Total Dissolved Solids mg/L 950 950 950 - - 0 - - - - - - - - - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 18.65833333 72 - - No trend 6.8 7 3.2 2.2 3 3.4 5 6 1.2 1.8 5.6 5 <1.0 7.4 1 7 12 2.4 1.2 3 1.2 4.6 1.2 4.4

Calculated

Anion Sum me/L 9.77 14.2975 16.7 - - Significant Increasing 5.87 8.22 7.57 8.03 7.59 7.89 9.42 9.55 11.9 11.7 13.1 13.2 14.7 10.9 14 15.2 12.6 12.7 14.1 14.6 14.9 14.4 13.6 14.9

Cation Sum me/L 9.45 14.22083333 16.9 - - Significant Increasing 5.68 8.5 8.25 8.8 8.04 8.31 10.2 9.7 12.5 11.9 12.5 13.6 14.5 10.8 14.1 15.7 12.9 13 14 14.5 15 14.8 13.1 14.6

Ion Balance (% Difference) % 0.04 2.295833333 5.56 - - No trend 1.65 1.67 4.3 4.58 2.88 2.59 3.93 0.78 2.34 0.68 2.54 1.38 0.75 0.56 0.53 1.42 1.14 1.2 0.61 0.03 0.27 1.44 1.88 0.92

Langelier Index (@ 20C) N/A 0.087 0.331 0.599 - - Significant Decreasing 0.082 0.039 0.409 0.551 0.617 0.463 0.618 0.804 0.636 0.981 0.89 0.653 0.564 0.689 0.511 0.752 0.547 0.662 0.563 0.772 0.712 0.539 0.421 0.712

Langelier Index (@ 4C) N/A -0.16 0.085 0.352 - - Significant Decreasing -0.167 -0.209 0.161 0.303 0.369 0.216 0.37 0.556 0.389 0.734 0.643 0.407 0.318 0.442 0.265 0.506 0.3 0.416 0.317 0.526 0.466 0.292 0.175 0.466

Saturation pH (@ 20C) N/A 7.07 7.171666667 7.54 - - No trend 7.46 7.33 7.23 7.28 7.27 7.23 7.12 7.09 6.99 7 6.99 7.03 6.98 7.19 6.97 6.86 7.04 7.02 6.98 6.97 6.95 6.94 6.98 7

Saturation pH (@ 4C) N/A 7.32 7.418333333 7.79 - - No trend 7.71 7.58 7.48 7.53 7.52 7.48 7.36 7.34 7.23 7.25 7.24 7.28 7.22 7.43 7.21 7.11 7.29 7.27 7.22 7.22 7.19 7.19 7.23 7.25

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 5.016666667 24 0 Equation Significant Decreasing 5.4 8.1 5.1 7.5 9.2 8 7.2 11 6 7.3 <5.0 9.8 <5.0 <5.0 <5.0 6 9.5 <5.0 <5.0 7 <5.0 6.4 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.4 7.266666667 14 6 5 Significant Decreasing 8.8 17 56 36 37 36 32 41 36 35 29 25 38 23 46 46 24 32 34 29 25 26 15 25

Dissolved Barium (Ba) µg/L 35 45.75 54 0 1000 Significant Increasing 20 19 12 13 11 13 24 16 22 20 20 28 28 20 31 30 31 32 35 36 34 31 39 35

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.14 0.183333333 0.25 0 Equation Significant Increasing 0.13 0.033 0.029 0.021 0.015 0.016 0.028 0.024 0.064 0.072 0.094 0.1 0.096 0.083 0.11 0.069 0.089 0.087 0.12 0.14 0.13 0.13 0.17 0.16

Dissolved Calcium (Ca) µg/L 110000 147500 180000 - - No trend 84000 130000 120000 130000 120000 120000 150000 140000 170000 150000 150000 170000 190000 140000 180000 200000 170000 170000 170000 180000 180000 170000 150000 180000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 20 43.41666667 58 13 10 Significant Increasing 2.6 3.9 2.8 2.2 3 3.8 5.3 8.6 17 21 40 33 33 28 37 35 23 27 37 40 43 43 47 38

Dissolved Copper (Cu) µg/L 0.96 1.396666667 1.8 0 Equation Significant Increasing <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 0.79 1.8 1.1 0.85 0.74 0.93 1.1 0.89 1.8 0.8

Dissolved Iron (Fe) µg/L <50 <50 100 0 300 No trend 71 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.98 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 16000 20250 28000 - - Significant Increasing 12000 17000 17000 19000 16000 16000 20000 18000 22000 20000 17000 22000 24000 18000 23000 27000 22000 22000 22000 22000 22000 22000 19000 22000

Dissolved Manganese (Mn) µg/L 5700 10600 17000 13 820 Significant Increasing 500 250 470 160 170 260 370 540 1900 2700 4600 3800 3300 2500 4700 3200 2000 2500 4200 4600 3900 3700 5600 5600

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 4.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 16 23.58333333 31 0 Equation Significant Increasing 4.3 7.6 7.4 5.6 4.9 5 6.1 7.7 15 17 20 22 21 15 19 33 12 13 19 21 19 19 23 28

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 6500 9783.333333 13000 - - Significant Increasing 3400 4500 4800 4600 4200 4200 4400 4400 5600 5300 5500 6700 6300 5000 6100 9300 5300 5400 6200 6400 6800 6900 5400 6400

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 52000 106083.3333 140000 - - Significant Increasing 10000 14000 22000 16000 18000 20000 24000 30000 51000 57000 79000 68000 59000 54000 67000 79000 54000 58000 74000 85000 93000 95000 91000 84000

Dissolved Strontium (Sr) µg/L 270 350 450 0 21000 Significant Increasing 230 270 260 260 250 260 320 300 360 340 320 370 410 310 390 480 360 360 380 380 380 380 340 380

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 1.5 2.191666667 2.8 0 15 Significant Decreasing 3.7 3.5 4 4.2 3.7 3.7 4.4 4.5 4.8 4.1 3.7 3.7 4 2.6 3.1 6.1 3.1 2.8 2.8 2.7 3.4 3.4 2.7 2.6

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.8 0 Equation Significant Increasing <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 5.5 <5.0 <5.0 <5.0 5.2 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 11 226.3333333 1200 7 Equation No trend 150 560 73 73 110 68 98 88 25 38 63 170 23 190 40 160 1100 42 25 28 16 77 14 38

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 12 15.33333333 20 13 5 Significant Decreasing 13 26 58 36 38 39 32 43 38 36 30 28 38 25 46 48 37 34 35 32 26 28 15 26

Total Barium (Ba) µg/L 34 43.83333333 49 0 1000 Significant Increasing 22 25 11 12 11 12 24 16 21 20 20 27 27 19 29 27 34 31 34 38 32 31 39 37

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L 0.14 0.175 0.24 0 Equation Significant Increasing 0.16 0.031 0.027 0.014 0.019 0.018 0.025 0.03 0.057 0.07 0.088 0.094 0.1 0.072 0.097 0.069 0.093 0.085 0.11 0.13 0.13 0.12 0.18 0.16

Total Calcium (Ca) µg/L 110000 141666.6667 170000 - - No trend 86000 140000 110000 120000 110000 120000 140000 140000 160000 150000 150000 160000 190000 130000 180000 190000 170000 160000 170000 180000 170000 170000 150000 180000

Total Chromium (Cr) µg/L <1 <1 1.7 - - No trend 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 2.1 <1.0 <1.0 2.1 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 20 44.33333333 62 13 10 Significant Increasing 3.1 4.4 3.2 2.5 3.1 3.9 5.5 9.3 20 24 40 35 34 28 41 35 27 28 40 44 44 45 47 39

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.9 - SW-17 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  *Jan-19-unsafe   

21-Nov-17 19-Dec-17 18-Jan-18 13-Feb-18 16-Mar-18 12-Apr-18 17-May-18 15-Jun-18 17-Jul-18 13-Aug-18 24-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 11-Feb-19 6-Mar-19 8-Apr-19 07-May-19 5-Jun-19 10-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 11-Nov-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L 1.4 1.858333333 2.7 0 Equation Significant Increasing <2.0 <2.0 <2.0 <2.0 2.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1.6 1.8 2.7 1.1 0.95 1.5 1.5 1.3 2 1.5

Total Iron (Fe) µg/L 58 649.1666667 2400 8 300 No trend 480 830 110 110 170 89 160 140 61 <50 110 260 <50 300 90 290 2100 71 <50 <50 <50 140 <50 70

Total Lead (Pb) µg/L <0.5 0.6575 1.7 0 Equation Significant Increasing 3.8 0.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.9 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 16000 19583.33333 26000 - - Significant Increasing 12000 18000 16000 17000 16000 16000 19000 18000 21000 19000 18000 21000 24000 16000 22000 25000 23000 20000 22000 22000 22000 22000 18000 21000

Total Manganese (Mn) µg/L 5600 10083.33333 17000 13 820 Significant Increasing 620 300 450 150 170 260 360 560 2000 2600 4600 3600 3200 2400 4600 2900 2000 2500 4000 4600 3800 3700 5700 5500

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.0024 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 4.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L 17 23.33333333 33 0 Equation Significant Increasing 5.3 8.5 7.3 5.5 4.9 5.3 5.5 7.8 15 17 21 21 22 14 19 31 14 13 19 22 19 20 23 27

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 6100 9125 13000 - - Significant Increasing 3500 5000 4400 4100 3900 3900 4300 4400 5100 4900 5400 6200 6100 4800 5900 8100 5100 5100 5800 6300 6500 6600 5300 6400

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 50000 101083.3333 130000 - - Significant Increasing 9900 15000 21000 14000 18000 19000 23000 30000 49000 53000 80000 63000 58000 49000 65000 70000 56000 54000 71000 86000 91000 94000 90000 81000

Total Strontium (Sr) µg/L 260 332.5 410 0 21000 Significant Increasing 240 300 250 250 240 260 310 290 340 320 320 360 400 290 380 470 360 360 370 380 370 370 330 380

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 3.516666667 11 - - No trend 3.3 9.9 <2.0 <2.0 <2.0 2.1 2.3 <2.0 <2.0 <2.0 <2.0 2 <2.0 3 <2.0 <2.0 9.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Uranium (U) µg/L 1.4 2.108333333 2.6 0 15 Significant Decreasing 4.1 4.2 3.9 3.9 3.7 3.7 4.3 4.6 4.5 4 3.6 3.9 3.9 2.6 3 6.1 3.4 2.8 2.8 2.8 3.2 3.4 2.7 2.7

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 7.1 0 Equation Significant Increasing <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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L 0.011 0.0138 0.019 - - Significant Increasing 0.0022 0.0046 0.0081 0.005 0.002 0.006 0.01 0.015 0.029 <0.005 0.052 0.049 0.017 0.011 0.013 0.018 0.0084 0.0097 0.012 0.0094 0.01 0.011 0.017 0.012

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 0.003718182 0.011 2 0.005 No trend <0.0030 <0.0030 0.0064 <0.0030 <0.0030 <0.0030 <0.0030 0.0034 0.0065 <0.0030 0.0034 0.0057 0.0077 0.0078 0.0058 0.015 0.0079 0.012 0.0081 <0.0030 0.0078 0.0091 0.011 0.0093

Total Cyanide (CN) mg/L <0.005 0.010783333 0.019 - - 0.0022 0.0046 0.0081 0.005 0.002 0.006 0.01 0.015 0.029 <0.005 0.052 0.049 0.017 0.011 0.013 0.018 0.0084 0.0097 0.012 0.0094 0.01 0.011 0.017 0.012

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 0.086 - - Significant Increasing <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - NA NA NA NA NA NA NA NA NA NA NA NA NA COMMENT NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - NA NA NA NA NA NA NA YES NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 5 5 100 100 100 100 100 100 100

Cadmium µg/L 0.35 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

Copper µg/L 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Lead µg/L 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Nickel µg/L 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150

Dissolved Zinc µg/L 68.09 134.48 83.68 144.31 61.94 76.36 114.85 72.08 117.54 124.59 91.06 123.73 98.05 184.76 220.16 241.32 220.16 116.82 139.2 207.4 179.1 152.63 206.7 202.51
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Table A.9 - SW-17 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

 C064938 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

2-Dec-19 21-Jan-20 11-Feb-20 10-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

734 827 842 777 948 21.2 1018 - 1031 1306 1018 968 582 1089

9.24 10.54 6.36 7.3 4.06 5.94 - 7.56 5.58 9.06 10.68 12.46 10.37

248.5 349 33.2 105.5 60.2 21.4 - 129.2 96.7 128.1 129.8 68.5 -5.6

7.09 6.87 7.23 6.97 6.98 6.53 6.67 - 6.67 6.63 6.67 6.96 7.2 6.82

0.4 3.1 4.3 3.9 7.5 7.8 11.9 - 13.8 19.7 11.9 6.7 3.5 11.3

-

130 200 170 170 170 170 180 - 160 190 150 170 80 150

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

12 20 19 18 15 16 18 - 23 27 29 26 19 20

380 470 430 460 570 480 460 - 470 580 590 590 360 510

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

-

0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

3.4 0.44 0.8 0.7 1.1 0.99 0.66 - 1.5 1.8 1.9 1.7 1.6 1.7

3.2 0.41 0.78 0.68 1.1 0.96 0.62 - 1.5 1.7 1.9 1.7 1.6 1.7

0.11 0.026 0.024 0.02 0.035 0.032 0.04 - 0.027 0.024 0.022 0.017 0.019 0.026

2.8 2.8 2.7 3.5 3 3.1 4.2 - 3.2 4.8 3.7 3.9 1.8 5.2

0.00293 0.00221 0.00538 0.00371 0.00436 0.00164 0.00422 - 0.00372 0.00791 0.00372 0.00507 0.00314 0.00705

130 200 170 170 170 170 180 - 160 190 150 170 81 150

440 420 440 430 560 440 410 - 420 420 580 500 350 470

5.7 7.6 7.8 7.8 8.1 8.5 9.5 - 6.6 7.7 6.4 6.6 5.1 7.1

<5.0 <5.0 <5.0 6 <5.0 10 <5.0 - <5.0 <5.0 <5.0 5.3 20 <5.0

980 1200 1200 1300 1400 1300 1400 - 1300 1400 1500 1500 920 1500

7.68 7.32 7.72 7.44 7.52 7.25 7.35 - 7.53 7.28 7.64 7.73 7.63 7.61

11 2 10 14 4.4 59 14 - 1.1 1.7 1.1 1.3 7.9 3.1

1.6 3.9 3.8 3.9 3.5 3.8 3.8 - 3.4 4 3 2.9 5.5 3.4

<20 32 25 23 <20 21 24 - <20 23 21 24 22 29

710 910 840 890 1000 910 900 - 870 1100 1100 1100 630 970

- - - - - - 950 - - - - - - -

19 3.4 24 72 16 68 14 - 3.2 8 3.6 <1.0 4.4 6.8

11.1 14.4 13.1 13.6 15.7 13.8 13.8 - 13.7 16.7 16.2 16.5 9.77 14.3

10.9 13.7 13.1 14 16.6 14.1 14.1 - 13 15 16.9 15.3 9.45 15.4

0.68 2.21 0.04 1.31 2.83 0.82 0.9 - 2.4 5.56 2.18 4 1.66 3.64

0.436 0.235 0.599 0.284 0.455 0.094 0.198 - 0.336 0.135 0.515 0.595 0.087 0.439

0.189 -0.011 0.352 0.038 0.209 -0.152 -0.048 - 0.089 -0.11 0.27 0.35 -0.16 0.193

7.24 7.09 7.12 7.15 7.07 7.16 7.15 - 7.19 7.15 7.13 7.14 7.54 7.17

7.49 7.34 7.37 7.4 7.32 7.4 7.4 - 7.44 7.39 7.37 7.38 7.79 7.42

8.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 6.6 7.1 <5.0 24 <5.0

2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

47 11 2.4 4.1 3.1 3.6 3.4 - 10 8 13 12 14 2.6

26 52 42 46 51 45 49 - 43 40 54 45 35 47

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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

<50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

0.072 0.18 0.15 0.17 0.18 0.14 0.15 - 0.18 0.18 0.24 0.25 0.15 0.23

140000 140000 150000 140000 180000 140000 140000 - 140000 140000 180000 160000 110000 150000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

16 47 34 52 42 44 49 - 37 51 43 44 20 58

0.91 1.8 1.2 1.4 1.1 1.6 1.2 - 0.96 1.5 1.3 1.5 1.6 1.6

<50 <50 <50 73 <50 100 <50 - <50 <50 <50 <50 <50 <50

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 0.98

21000 19000 19000 19000 24000 19000 18000 - 19000 18000 28000 24000 16000 20000

2200 9500 7800 10000 9900 8900 11000 - 9400 14000 11000 13000 5700 17000

5.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

29 23 18 23 24 20 22 - 22 27 27 30 16 31

<100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

6600 7500 7300 8300 9100 9800 10000 - 8900 13000 13000 11000 6500 13000

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

41000 110000 87000 110000 110000 110000 120000 - 94000 140000 110000 110000 52000 120000

460 310 340 330 420 350 320 - 320 330 450 400 270 360

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

5.6 2.6 2.4 2.1 2.3 2 2 - 2.2 1.9 2.8 2.3 1.5 2.2

<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

<5.0 <5.0 5.6 <5.0 <5.0 <5.0 <5.0 - <5.0 5.7 <5.0 <5.0 <5.0 5.8

580 32 470 110 190 1200 190 - 35 48 30 11 250 150

2.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

51 13 20 12 12 17 14 - 17 16 17 15 17 14

25 49 43 40 45 47 49 - 42 38 46 46 34 47

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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

<50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

0.05 0.18 0.16 0.16 0.15 0.14 0.15 - 0.18 0.17 0.21 0.24 0.14 0.22

130000 130000 140000 130000 160000 140000 140000 - 140000 130000 170000 160000 110000 150000

<1.0 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

14 50 37 50 45 45 51 - 36 50 42 44 20 62
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Table A.9 - SW-17 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

 C064938 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7320 C0Q8176 C0T1983 C0W0330

2-Dec-19 21-Jan-20 11-Feb-20 10-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

1.5 2 2.2 1.6 1.4 2.4 1.7 - 1.4 1.8 1.6 1.5 2.7 2

1100 72 2100 410 570 2400 770 - 120 190 90 58 440 570

1.2 <0.50 1.5 <0.50 0.6 1.7 0.79 - <0.50 <0.50 <0.50 <0.50 1.2 0.6

18000 18000 19000 18000 21000 19000 18000 - 19000 17000 26000 23000 16000 21000

1900 9000 7500 9500 8600 8600 11000 - 9200 13000 10000 12000 5600 17000

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

5.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

28 23 20 21 21 21 23 - 22 25 25 29 17 33

<100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

6100 6900 7000 7200 9000 9200 9500 - 8600 11000 11000 11000 6100 13000

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

33000 110000 85000 100000 97000 110000 110000 - 91000 120000 100000 110000 50000 130000

440 300 340 300 350 330 320 - 320 300 410 390 260 370

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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

3.9 <2.0 7.3 2.1 5 11 <2.0 - <2.0 <2.0 <2.0 <2.0 8.6 2.2

5.6 2.6 2.4 2 2.1 2 2.1 - 2.1 1.8 2.6 2.2 1.4 2

<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

<5.0 <5.0 5.8 <5.0 <5.0 7.1 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 5.5

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.023 0.019 0.011 0.015 0.012 0.012 - - - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

0.015 <0.0030 0.0041 0.0037 0.011 <0.0030 - <0.0030 0.0047 <0.0030 0.0058 0.0041 <0.0030 <0.0030

0.023 0.019 0.011 0.015 0.012 0.012 0.013 0.0098 0.012 0.0089 0.0068 <0.0050 0.0074

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 0.072 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 0.086 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA - NA NA NA NA NA NA

NA NA NA NA NA NA NA - NA NA NA NA NA NA

100 100 100 100 100 100 100 - 100 100 100 100 100 100

0.37 0.37 0.37 0.37 0.37 0.37 0.37 - 0.37 0.37 0.37 0.37 0.37 0.37

4 4 4 4 4 4 4 - 4 4 4 4 4 4

7 7 7 7 7 7 7 - 7 7 7 7 7 7

150 150 150 150 150 150 150 - 150 150 150 150 150 150

110.53 188.51 139.13 173.76 165.08 246.15 219.6 - 210.09 231.56 199.89 155.7 145.9 185.92
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Table A.10 - SW-18 Water Quality

Parameter
Mann Kendall Trend 

analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  

15-Mar-16 19-Apr-16 26-May-16 28-Jun-16 28-Jul-16 12-Aug-16 15-Sep-16 14-Oct-16 10-Nov-16 20-Dec-16 08-Feb-17 28-Apr-17 30-May-17 29-Jun-17 31-Jul-17 31-Jul-17 22-Aug-17 22-Sep-17 25-Oct-17 22-Nov-17 19-Dec-17 15-Jan-18 14-Feb-18 12-Apr-18

Field Parameters

Conductivity (Field) µS/cm 22.5 33.775 51.8 - - 29 28 37 20.9 40.8 0 20.2

Dissolved Oxygen mg/L 8.77 11.505 15.55 - -

Oxidation Reduction Potential mV 76.1 169.3625 246.5 - -

pH (Field) pH 5.04 5.62625 6.74 - - 5.68 5.9 6.22 5.5 5.45 4.87 4.71

Temperature ºC -0.5 11.5 22.8 - - 19.3 14.4 6.8 0.8 0.2 1.4 5.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 1.07 6.2 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.3 4.41 5.8 0 120 Significant Increasing 4.6 3.3 4.5 3.6 3.6 3.8 3.8 4.4 4.2 3.9 4.1 3.4 2.8 3.4 4.9 2.8 4 4 4.4 5.9 4.8 9.2 6.2 6.1

Dissolved Sulphate (SO4) mg/L 4.9 8.82 12 - - Significant Increasing <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.046 - - No trend 0.01 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.0521 0.12 - - No trend <0.050 <0.050 0.33 <0.050 <0.050 0.055 <0.050 <0.050 0.087 0.093 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.091 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 0.0521 0.12 0 13 No trend <0.050 <0.050 0.33 <0.050 <0.050 0.055 <0.050 <0.050 0.087 0.093 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.091 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.054 - - No trend <0.050 <0.050 0.072 <0.050 0.15 <0.050 0.098 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 0.069 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000341 3.08443E-06 0.0000124 0 0.019 No trend 0.00000154 0.000000626 0.0000109 0.000003 0.0000103 0.0000067 0.0000144 0.00000036 0.00000203 0.00000077 0.00000293 - 0.00000584 0.00000825 0.000018 0.0000232 0.0000217 0.0000045 0.00000518 0.00000597 0.000000696 0.00000059 0.000000172 0.000000168

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 6.2 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 6.2 8.42 9.9 - - Significant Increasing 3.7 3.3 3.7 3.8 4.3 4.4 4.2 6.6 5.1 4.7 4.1 3.7 4 3.8 3.8 2.8 3.8 6.6 5.8 6.7 4.9 7.7 5.2 5.1

Reactive Silica (SiO2) mg/L 0.61 1.554 2.3 - - Significant Increasing 1.3 1 <0.50 <0.50 0.99 0.62 0.7 2.5 2.1 2.3 1.9 1.2 1 0.58 0.53 0.69 <0.50 1.9 1.9 2.8 1.9 1.9 1.5 1.2

Colour TCU 33 82 120 - - Significant Increasing 57 68 58 68 58 55 29 130 68 76 70 72 74 56 44 35 40 110 130 110 81 48 51 47

Conductivity µS/cm 32 41.1 47 - - Significant Increasing 20 19 21 19 20 20 21 32 24 23 22 20 20 20 27 19 21 26 26 32 25 41 29 29

pH pH 5.31 5.861 6.42 - - No trend 5.52 5.13 5.91 5.81 5.57 6.16 5.9 4.89 5.64 5.22 5.8 5.95 6.1 6.25 6.59 6.7 6.23 6.19 6.1 5.93 5.9 5.83 6.03 6.1

Turbidity NTU 0.89 1.28 2 - - No trend 0.71 0.83 2.7 1.4 0.9 0.74 0.92 2.5 1.4 1 1.3 1.1 0.96 1.4 0.74 0.99 0.35 0.64 0.5 1.3 1.2 0.77 1.2 0.8

Total Organic Carbon (C) mg/L 5.3 9.7 16 - - Significant Increasing 5.7 5.8 7.3 5.9 6.6 5.7 4.3 16 8.2 8.8 6.8 5.8 7.3 6.5 6 4.8 5.2 13 11 17 8.1 6.9 7.1 6.5

Total Chemical Oxygen Demand mg/L <20 28.9 49 - - No trend 26 18 22 21 24 27 15 67 34 29 30 26 23 24 24 24 22 39 43 48 26 22 26 33

Calculated TDS mg/L 18 23.4 29 - - Significant Increasing - - - - - - - - - - 10 8 8 8 10 7 8 11 11 14 11 18 13 12

Total Dissolved Solids mg/L - - - - - No trend 10 8 10 8 9 9 9 13 12 11 - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.69 2.8 - - Significant Increasing <1.0 <1.0 <1.0 2.2 1 <1.0 <2.0 1.4 <1.0 <1.0 <2.0 1.8 <2.0 2 2 2.5 1.2 1.2 2.4 <2.0 1 <2.0 <2.0 <2.0

Calculated

Anion Sum me/L 0.22 0.323 0.46 - - Significant Increasing 0.13 0.09 0.15 0.1 0.1 0.11 0.11 0.12 0.13 0.12 0.11 0.1 0.08 0.1 0.14 0.08 0.12 0.11 0.12 0.17 0.14 0.26 0.17 0.17

Cation Sum me/L 0.29 0.371 0.43 - - Significant Increasing 0.18 0.17 0.2 0.2 0.22 0.21 0.22 0.29 0.23 0.21 0.2 0.17 0.19 0.19 0.2 0.15 0.19 0.26 0.25 0.28 0.22 0.34 0.25 0.24

Ion Balance (% Difference) % 1.75 8.898 18.5 - - Significant Decreasing 16.1 30.8 14.3 33.3 37.5 31.3 33.3 41.5 27.8 27.3 29 25.9 40.7 31 17.7 30.4 22.6 40.5 35.1 24.4 22.2 13.3 19.1 17.1

Langelier Index (@ 20C) N/A -4.37 -4.37 -4.37 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A -4.62 -4.62 -4.62 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A 10.1 10.1 10.1 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A 10.3 10.3 10.3 - - 0 - - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 49 165.9 270 10 Equation No trend - - - - - - - - - - - - - - - - 66 220 180 270 160 140 140 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.9 5.79 12 5 5 No trend - - - - - - - - - - - - - - - - 7.7 9 5.9 3.4 2.2 1.6 1.6 1.6

Dissolved Barium (Ba) µg/L 2.4 4.11 5.8 0 1000 No trend - - - - - - - - - - - - - - - - 1.8 4.4 3.7 6.1 3.6 5.7 4 3.9

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.0111 0.025 0 Equation No trend - - - - - - - - - - - - - - - - <0.010 0.011 <0.010 0.024 0.013 0.027 0.021 0.015

Dissolved Calcium (Ca) µg/L 1800 2400 2800 - - Significant Increasing - - - - - - - - - - - - - - - - 930 1700 1500 1600 1200 1700 1200 1200

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.69 0 10 Significant Increasing - - - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L 140 297 450 5 300 No trend - - - - - - - - - - - - - - - - 230 430 340 430 250 170 170 130

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.55 0 Equation No trend - - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 420 591 750 - - Significant Increasing - - - - - - - - - - - - - - - - 360 600 520 630 470 820 550 500

Dissolved Manganese (Mn) µg/L 7.5 44.25 71 0 820 No trend - - - - - - - - - - - - - - - - 13 56 24 72 41 92 69 37

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 390 536 660 - - Significant Increasing - - - - - - - - - - - - - - - - 190 180 230 300 210 270 210 240

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3300 4060 4900 - - Significant Increasing - - - - - - - - - - - - - - - - 2200 2500 2600 2800 2400 3900 3200 3000

Dissolved Strontium (Sr) µg/L 6.8 9.51 12 0 21000 Significant Increasing - - - - - - - - - - - - - - - - 5.3 9.8 7.3 8.7 5.8 9.6 6.4 6.6

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.6 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 2 2.1 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - <5.0 5.1 <5.0 5.3 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 61 176.1 270 10 Equation No trend 150 150 150 150 160 110 80 350 200 220 170 160 190 140 100 110 79 230 190 290 190 140 180 140

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 1.9 6.94 14 6 5 No trend 2 2.2 5.1 8.4 11 13 10 5.8 3.5 2.5 2.1 3 5 10 9.9 <1.0 9.3 11 6.8 4.4 2.8 1.8 2.1 1.8

Total Barium (Ba) µg/L 2.5 4.26 5.8 0 1000 Significant Increasing 2.8 3.5 3 2.4 2.4 2.4 2.1 6.6 3.8 3.7 3.1 2.7 3 2.4 2.2 2.3 1.7 4.5 3.8 5.6 3.7 5.5 4.2 4

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.014 0.021 0 Equation No trend <0.010 0.011 0.026 <0.010 <0.010 <0.010 <0.010 0.037 0.012 0.015 0.013 0.014 0.014 <0.010 0.015 <0.010 <0.010 0.016 0.011 0.022 0.012 0.026 0.022 0.013

Total Calcium (Ca) µg/L 1700 2360 2800 - - Significant Increasing 860 770 900 930 1100 1000 1000 1600 1200 1100 950 900 970 900 910 610 940 1600 1500 1600 1200 1700 1100 1200

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 2.2 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 0.427 0.67 0 10 Significant Increasing <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.58 0.47 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.10 - SW-18 Water Quality

Parameter
Mann Kendall Trend 

analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  

15-Mar-16 19-Apr-16 26-May-16 28-Jun-16 28-Jul-16 12-Aug-16 15-Sep-16 14-Oct-16 10-Nov-16 20-Dec-16 08-Feb-17 28-Apr-17 30-May-17 29-Jun-17 31-Jul-17 31-Jul-17 22-Aug-17 22-Sep-17 25-Oct-17 22-Nov-17 19-Dec-17 15-Jan-18 14-Feb-18 12-Apr-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 0.67 0 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 170 411 650 7 300 No trend 220 190 280 430 510 460 460 560 360 320 250 230 300 420 380 210 350 580 450 510 310 210 220 170

Total Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 390 574 700 - - Significant Increasing 370 330 340 370 400 440 400 630 480 470 420 350 390 380 370 320 380 570 540 660 460 760 510 500

Total Manganese (Mn) µg/L 34 55.1 95 0 820 No trend 29 31 41 48 51 45 130 120 45 43 33 29 39 64 56 46 30 63 31 76 42 88 65 39

Total Mercury (Hg) µg/L <0.013 <0.013 0.015 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 350 502 660 - - Significant Increasing 180 200 220 200 100 150 250 440 260 180 180 180 170 170 310 170 150 170 190 300 230 230 190 220

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 3100 3910 4700 - - Significant Increasing 2100 1900 2400 2400 2300 2400 2300 2500 2400 2200 2300 2000 2100 2200 2300 1900 2200 2600 2800 2800 2300 3700 2800 2800

Total Strontium (Sr) µg/L 6.2 9.56 12 0 21000 Significant Increasing 4.6 4.2 5 5.1 5.7 5.8 5 9.4 7 6.4 5.6 5.2 5.4 5.3 4.7 3.9 4.7 9.1 7.5 9 6.4 9.8 6.1 6.1

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.79 4.1 - - No trend 2.1 2.5 3.6 <2.0 2.7 2.2 <2.0 5.8 2.8 2.1 3.1 <2.0 2.3 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 2.8 2.7 2 <2.0 <2.0

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation Significant Decreasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.5 <5.0 6.6 <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

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.05 <0.08 <0.050 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 - <0.0010 0.0018 <0.0010

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 - <0.0010 0.0018 <0.0010

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 - <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 - <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 - <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.020 <0.0020 - <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.010 - <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA - NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 5 5 5 100 100 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 20.2 20.34 22.29 20.48 21.42 20.2 18.06 30.47 23.35 24.02 21.67 20.34 22.29 21.29 19.16 16.03 19.48 28.05 26.25 31.21 23.24 21.8 22.05 21.29

Page 2 of 5

 121619250



Table A.10 - SW-18 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

 Feb-19-Unsafe RdMar-19-Unsafe Rd C090803 C0B4277 C0D8185 C0I3374 C0K1043 C0N0461 C0R2093 C0T2939 C0W0330

16-May-18 15-Jun-18 17-Jul-18 21-Aug-18 25-Sep-18 26-Oct-18 28-Nov-18 20-Dec-18 18-Jan-19 8-Apr-19 09-May-19 3-Jun-19 8-Jul-19 14-Aug-19 6-Sep-19 04-Oct-19 14-Nov-19 2-Dec-19 23-Jan-20 8-Apr-20 7-May-20 3-Jun-20 17-Jul-20 5-Aug-20 2-Sep-20 15-Oct-20 4-Nov-20 1-Dec-20

41.1 46.1 71 52.5 49.8 51.8 43.3 44 20.6 52.1 95.1 82.7 104.2 46.7 46.2 32.9 26.1 24 26.8 22.5 - 34.6 30.8 39.7 34.6 - 29.4 51.8

15.55 13.17 - 10.36 9.51 8.77 9.31 - 13.35 12.02

246.5 230.2 - 203.7 162.1 141.3 123.20 - 171.8 76.1

5.4 7.32 5.89 6.44 7.55 5.47 5.87 5.9 4.77 5.65 5.97 5.55 6.07 5.89 6.85 6.2 4.4 5.09 5.37 5.04 - 5.65 5.06 6.01 5.65 - 5.49 6.74

17.2 17.4 23.7 23.8 15.1 7.2 2 0.3 -0.2 3.6 11.9 13.9 23 21.4 18.8 11 4.5 0 -0.5 5 - 14.3 20 22.8 14.3 - 4.6 -

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.2 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4.9 4.7 4.8 5.2 5 6 5.1 5.4 5.3 4.6 3.9 4.2 3.7 3.8 3.2 4.7 6.2 4.5 5.8 3.8 3.8 2.3 4.1 4 4.2 5.7 5.5 4.9

<2.0 <2.0 <2.0 <2.0 2.1 <2.0 4.3 6.1 2.4 5.9 12 11 12 11 13 8.4 3.5 11 11 8 7.1 12 4.9 9.8 9.8 8 6.6 11

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.046 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.081 0.085 0.16 0.14 0.15 <0.050 0.076 <0.050 <0.050 <0.050 0.12 0.055 0.051 0.073 <0.050 <0.050 <0.050 0.065 <0.050 0.057

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.081 0.085 0.16 0.14 0.15 <0.050 0.076 <0.050 <0.050 <0.050 0.12 0.055 0.051 0.073 <0.050 <0.050 <0.050 0.065 <0.050 0.057

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 0.065 <0.050 <0.050 <0.050 <0.050 0.081 <0.050 0.067 <0.050 <0.050 0.2 <0.050 0.069 <0.050 <0.050 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.00000202 0.000169 0.00001 0.0000931 0.000241 0.0000011 0.0000018 0.00000168 0.000000386 0.00000124 0.0000135 0.00000223 0.0000144 0.000068 0.000064 0.0000219 7.51E-08 0.000000253 0.000000999 0.000000341 - 0.00000289 0.00000114 0.0000124 0.00000289 - 0.000000931 -

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.4 <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 6.2 <5.0 <5.0

4.7 4.9 5.4 5.7 5.6 7.9 7 7.7 6.2 7 9.8 8.7 9.2 8.9 8.8 10 7.5 7.9 9.6 6.2 6.9 8 7.3 8.5 9 9.5 9.3 9.9

<0.50 <0.50 <0.50 0.78 1.2 2.3 2.1 1.9 2 1.3 0.71 0.66 0.56 0.92 <0.50 1.6 2.1 1.7 2.2 1.4 1.2 0.63 1.8 1.2 0.61 2.1 2.3 2.1

57 82 65 41 27 110 85 80 83 58 56 70 77 45 29 72 110 81 71 67 74 59 98 78 33 110 120 110

26 25 26 27 30 37 35 37 33 34 47 44 43 48 50 42 38 42 47 35 37 43 32 39 45 43 45 45

6.55 6.31 6.32 6.35 6.58 5.66 5.24 5.85 6.17 5.65 6.03 6.01 6.52 6.4 6.68 6.25 5.58 5.46 5.77 5.81 5.95 6.2 5.74 6.34 6.42 5.72 5.31 5.35

0.76 1 0.95 0.52 0.64 0.64 1 1.8 0.65 1.5 0.92 0.85 2.2 0.36 0.9 1.4 2.6 1.8 1.2 0.91 1 1.3 1.2 0.89 1 1.4 2 1.9

6.9 7.3 6.7 6.8 5.3 15 9.2 8.6 8.7 6.3 6.6 7.1 8.2 5.6 4.8 9.8 16 10 8.7 6.7 7.3 6.6 - - 5.3 15 16 12

22 23 17 23 12 42 24 <20 21 21 <20 <20 24 <20 <20 26 49 36 <20 26 23 22 49 25 <20 41 44 39

10 9 10 11 14 15 18 21 16 19 31 25 26 26 27 23 19 25 29 20 19 23 18 23 24 28 23 27

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

1.2 1.6 1.8 1 2.2 <1.0 3.2 <1.0 <1.0 1.2 2 1 2.2 <1.0 1.4 1.4 <1.0 1 <1.0 1 1 2.4 2.2 1.8 1.2 2.8 2.2 1.8

0.14 0.13 0.14 0.15 0.19 0.17 0.23 0.28 0.21 0.26 0.48 0.35 0.36 0.34 0.37 0.31 0.25 0.36 0.41 0.28 0.26 0.31 0.22 0.32 0.32 0.46 0.29 0.36

0.22 0.22 0.25 0.26 0.26 0.34 0.31 0.35 0.29 0.3 0.47 0.4 0.42 0.45 0.45 0.39 0.34 0.36 0.43 0.29 0.31 0.36 0.32 0.37 0.41 0.4 0.4 0.42

22.2 25.7 28.2 26.8 15.6 33.3 14.8 11.1 16 7.14 1.05 6.67 7.69 13.9 9.76 11.4 15.3 0 2.38 1.75 8.77 7.46 18.5 7.25 12.3 6.98 15.9 7.69

NC NC NC NC NC NC NC NC NC NC -4.06 NC NC NC NC NC NC NC NC NC NC NC NC NC NC -4.37 NC NC

NC NC NC NC NC NC NC NC NC NC -4.32 NC NC NC NC NC NC NC NC NC NC NC NC NC NC -4.62 NC NC

NC NC NC NC NC NC NC NC NC NC 10.1 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.1 NC NC

NC NC NC NC NC NC NC NC NC NC 10.3 NC NC NC NC NC NC NC NC NC NC NC NC NC NC 10.3 NC NC

130 130 100 63 43 260 170 160 160 120 120 120 140 58 41 110 260 170 160 130 150 120 200 110 49 270 250 220

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

3.4 4.7 10 9.8 6.8 3.5 2.3 2.2 1.8 1.8 2.4 3.2 6.3 7.6 5.8 6.4 2.8 2.4 2.2 1.9 2.3 5.1 9.5 12 7.2 8.9 4.8 4

3.4 3.1 2.5 2.3 1.6 5.9 3.9 4 3.6 3.9 4.1 3.8 3.8 2.7 2.3 3.5 5.2 4.3 4.5 3.6 3.7 3.3 4 3.1 2.4 5.8 5.4 5.3

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.014 <0.010 <0.010 <0.010 <0.010 0.022 0.017 0.025 0.013 0.018 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 0.021 0.014 0.013 0.011 <0.010 <0.010 0.01 <0.010 <0.010 0.017 0.025 0.015

1100 1200 1300 1400 1400 2000 1900 2000 1600 1900 2900 2600 2700 2700 2600 2900 2000 2200 2800 1800 2000 2300 2100 2400 2600 2600 2600 2800

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.41 0.49 <0.40 0.73 1.3 0.95 0.96 0.85 0.99 <0.40 0.59 0.85 0.69 <0.40 <0.40 0.5 <0.40 <0.40 <0.40 0.44 0.4 <0.40

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.72 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

140 190 300 310 240 410 260 240 240 130 100 130 220 240 180 270 320 210 210 140 150 200 450 400 250 440 390 340

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 <0.50

460 450 490 530 530 720 570 620 520 540 590 540 560 540 570 770 620 560 640 420 480 520 520 600 600 750 670 710

39 30 28 10 8.6 80 44 32 35 49 34 29 38 12 5.8 17 77 50 39 39 35 70 53 19 7.5 71 56 53

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.5 <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

<2.0 <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

220 200 160 180 170 260 330 450 280 520 930 720 780 770 820 400 430 570 660 480 460 630 390 480 660 470 570 560

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2700 2600 2800 2900 3100 3700 3400 4000 3200 3200 5500 4600 4800 5200 5700 3700 3800 4100 4900 3400 3500 4100 3300 3900 4800 4100 4200 4400

5.6 5.9 7 7.3 6.5 9.8 7.8 8.4 6.9 7.1 9.1 9 9.7 10 9 12 9.5 7.7 9.9 6.8 7.3 8.4 9.2 9.6 9.9 12 11 11

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 2.4 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.7 <2.0 2.2 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 2.3 <2.0 2.6

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

9.2 <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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

140 170 110 69 54 270 210 160 180 160 130 140 150 64 50 120 270 210 170 130 160 130 200 120 61 270 270 250

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4 6.1 12 11 8.9 4 4.2 2.4 2 2 3.1 3.8 8.6 8.6 7.3 8 3.4 2.8 2.4 1.9 2.7 6.3 11 14 9.5 11 5.6 5

3.5 3.1 2.5 2.2 1.8 5.5 4.1 3.6 3.6 3.9 4.1 4 4.2 2.6 2.5 3.5 5.2 4.9 4.4 3.3 3.5 5.8 3.9 3 2.5 5.6 5.3 5.3

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.015 <0.010 <0.010 <0.010 <0.010 0.031 0.014 0.012 0.014 0.012 0.012 0.032 <0.010 <0.010 <0.010 <0.010 0.022 0.019 0.013 0.015 0.014 0.02 0.011 <0.010 <0.010 0.021 0.018 0.018

1200 1200 1200 1300 1500 1800 1800 2000 1600 1800 2700 2600 2700 2500 2700 2900 1900 2200 2700 1700 1900 2400 2000 2400 2600 2500 2600 2800

<1.0 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 30 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.55 0.5 <0.40 0.63 1.4 1.1 1.2 0.89 0.93 0.46 0.58 0.72 0.67 0.42 <0.40 0.64 <0.40 0.41 0.41 0.46 0.43 0.43
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Table A.10 - SW-18 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

 Feb-19-Unsafe RdMar-19-Unsafe Rd C090803 C0B4277 C0D8185 C0I3374 C0K1043 C0N0461 C0R2093 C0T2939 C0W0330

16-May-18 15-Jun-18 17-Jul-18 21-Aug-18 25-Sep-18 26-Oct-18 28-Nov-18 20-Dec-18 18-Jan-19 8-Apr-19 09-May-19 3-Jun-19 8-Jul-19 14-Aug-19 6-Sep-19 04-Oct-19 14-Nov-19 2-Dec-19 23-Jan-20 8-Apr-20 7-May-20 3-Jun-20 17-Jul-20 5-Aug-20 2-Sep-20 15-Oct-20 4-Nov-20 1-Dec-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.55 0.59 <0.50 <0.50 <0.50 <0.50 2.1 0.53 <0.50 0.51 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.67

210 320 450 410 370 460 470 280 300 190 190 210 430 310 270 540 370 260 230 170 200 330 620 620 380 650 490 420

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

460 500 470 500 540 670 600 580 520 480 510 530 530 520 590 760 560 540 590 390 460 520 480 610 590 700 700 700

44 39 52 41 37 77 65 32 36 47 36 34 62 34 34 47 74 50 40 37 36 95 63 54 34 80 60 52

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.015 <0.013 <0.013

<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 <2.0 <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 14 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

220 210 150 140 190 210 320 390 250 480 840 710 740 700 760 390 420 510 620 400 450 660 350 460 600 440 520 520

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

2700 2900 2700 3100 3000 3100 3400 3700 3100 3100 4800 4400 4600 4900 5800 3600 3400 3800 4500 3200 3300 4000 3100 3900 4700 3900 4100 4400

6.3 6.1 6.3 6.7 6.7 9.2 7.9 8 7 6.4 8.5 8.6 9.7 8.9 9.9 11 8.4 8.2 10 6.2 7.3 8.8 8.8 10 9.5 12 12 11

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 2.9 3.4 2.1 2.2 2.3 2 <2.0 2.3 <2.0 <2.0 <2.0 3.6 2.7 2.3 <2.0 4.1 3.8 3.3 2.4 <2.0 4 3 3

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.0011 0.001 0.0012 <0.005 0.002 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.0011 0.001 0.0012 <0.005 0.002 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5 100 5 5 100 5 5 5 5 5 5 5 5 5 100 5 5 5 5 5 5 5 5 5 5 5 5 100

0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

21.8 11.43 21.55 21.67 8.34 29.69 24.44 23.8 23.91 21.02 21.42 22.05 23.35 20.06 14.19 25.07 30.47 25.27 23.91 21.55 22.29 21.42 - - 19.63 29.69 30.47 22.34
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Table A.11 - SW-19 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

15-Mar-16 19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 03-Apr-17 25-Apr-17 29-May-17 28-Jun-17 12-Jul-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 15-Mar-18

Field Parameters

Conductivity (Field) µS/cm 69.8 298.275 946 - - 32 55 79 75 44 106.3 53.3 60.5

Dissolved Oxygen mg/L 2.83 8.71 12.8 - -

Oxidation Reduction Potential mV 47.6 113.5916667 152.2 - -

pH (Field) pH 5.47 6.483333333 7.5 - - 5.1 5.27 7.45 6.87 5.54 6.12 6.03 6.7

Temperature ºC -0.5 6.716666667 17.5 - - 20.1 15.7 8.1 6.6 -0.1 0.2 0.3 1.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 7.3 26.075 84 - - Significant Increasing <1.0 <1.0 <1.0 <1.0 5.7 11 8.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.8 5.7 6.7 8.8 <1.0 19 6.9 6.1 7.5 6.7 8.8

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 6.7 13.19166667 22 0 120 Significant Increasing 4.2 3.1 3.8 3.7 3.8 4.3 4 5.3 4.9 2.8 7 5.3 4.8 4.1 3.3 4.1 4.8 5.2 5.1 6.2 5.2 19 7.8 10

Dissolved Sulphate (SO4) mg/L 34 162.3333333 470 - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 7.2 14 <2.0 11 13 27 3.2 7 28 11 9.3 10 14 18 13 22 29

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients - - -

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing 0.011 <0.010 <0.010 <0.010 0.01 0.013 0.01 <0.010 0.01 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.17 0.91 2 - - Significant Increasing 0.079 <0.050 <0.050 0.12 <0.050 0.054 <0.050 <0.050 0.1 0.072 0.13 0.059 0.25 <0.050 <0.050 0.058 0.097 <0.050 <0.050 0.052 0.31 0.2 0.63 0.54

Nitrate (N) mg/L 0.17 0.901666667 2 0 13 Significant Increasing 0.079 <0.050 <0.050 0.12 <0.050 0.054 <0.050 <0.050 0.1 0.072 0.13 0.059 0.25 <0.050 <0.050 0.058 0.097 <0.050 <0.050 0.052 0.31 0.18 0.63 0.54

Nitrite (N) mg/L <0.01 <0.01 0.038 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.023 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.19 - - No trend <0.050 <0.050 0.067 <0.050 0.24 <0.050 0.094 <0.050 0.058 <0.050 <0.050 - 0.054 <0.050 0.06 <0.050 0.088 <0.050 <0.050 <0.050 <0.050 0.097 0.1 0.1

Unionized Ammonia (as N) mg/L 0.0000017 3.88167E-05 0.000222 0 0.019 No trend 0.00000137 0.000000844 0.0000202 0.00000598 0.000109 0.0000147 0.0000591 0.000000352 0.00000175 0.00000433 0.00000377 - 0.00000796 0.00000844 0.0000185 0.00000533 0.00000442 0.00000134 0.000112 0.0000262 0.000000708 0.0000107 0.00000905 0.0000452

Physical

Total Alkalinity (Total as CaCO3) mg/L 7.3 26.075 84 - - Significant Increasing <5.0 <5.0 <5.0 <5.0 5.7 11 8.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.8 5.7 6.7 8.8 <5.0 19 6.9 6.1 7.5 6.7 8.8

Hardness (CaCO3) mg/L 44 205.25 590 - - Significant Increasing 4 3.2 4.9 5.6 7.8 9.8 43 12 16 5.5 14 13 30 14 14 32 21 17 28 22 24 30 32 41

Reactive Silica (SiO2) mg/L 2.3 4.591666667 7.8 - - Significant Increasing 2.7 1.8 1.2 2 4.3 4.2 4.1 4.5 4.9 3.1 2.4 1.9 1.8 2.7 2.3 5 6.4 5.2 9.5 4.3 3.8 3.4 2.2 2.8

Colour TCU 22 40.5 110 - - Significant Decreasing 45 48 91 110 86 65 48 93 57 68 35 67 73 120 140 92 110 150 94 120 67 21 47 44

Conductivity µS/cm 120 428.3333333 1100 - - Significant Increasing 21 19 22 23 26 37 32 46 53 25 53 50 84 42 42 85 59 64 76 67 68 110 92 120

pH pH 6.01 6.769166667 7.29 - - Significant Increasing 5.47 5.26 6.21 6.11 6.39 6.5 6.53 4.88 5.21 5.97 5.91 6.1 5.9 6.26 6.22 6.06 6.6 6.23 6.46 6.23 6.19 6.76 6.35 6.49

Turbidity NTU 0.43 0.9325 1.6 - - Significant Decreasing 0.33 1.5 4 1.9 13 8.3 470 5.8 1.8 4.9 7.5 5.1 2.8 3.6 2.2 2.4 2.6 3.1 1.4 13 1.2 1.3 4.4 6.3

Total Organic Carbon (C) mg/L 3.7 6.790909091 18 - - Significant Decreasing 4.1 5 7.6 7.2 9.3 5.2 5.1 14 8.3 8.2 3.5 5.8 7.1 13 12 11 16 18 14 17 8.3 4.9 6.4 5.9

Total Chemical Oxygen Demand mg/L <20 <20 49 - - Significant Decreasing 13 15 33 32 31 29 96 51 36 25 9.3 24 23 36 42 33 53 53 38 61 26 12 21 29

Calculated TDS mg/L 73 283.3333333 780 - - Significant Increasing - - - - - - - - - - 30 29 51 24 25 58 39 30 52 41 44 60 56 71

Total Dissolved Solids mg/L 450 450 450 - - Significant Increasing 11 8 10 12 19 25 70 25 33 11 - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 <1 2.2 - - No trend <1.0 <1.0 <2.0 <1.0 <2.0 6.4 350 <1.0 1.6 <1.0 1.2 1.4 1.4 3.2 2 1.6 <2.0 1.2 2 18 <1.0 <1.0 <1.0 <1.0

Calculated

Anion Sum me/L 1.15 4.346666667 11.9 - - Significant Increasing 0.13 0.09 0.11 0.11 0.22 0.35 0.32 0.3 0.43 0.08 0.43 0.42 0.72 0.34 0.35 0.84 0.55 0.34 0.75 0.6 0.66 0.98 0.87 1.09

Cation Sum me/L 1.09 4.429166667 12.3 - - Significant Increasing 0.18 0.16 0.25 0.27 0.37 0.4 2.15 0.41 0.48 0.22 0.47 0.44 0.8 0.45 0.44 0.83 0.58 0.51 0.76 0.62 0.62 0.93 0.86 1.12

Ion Balance (% Difference) % 0.47 3.4675 11.5 - - Significant Decreasing 16.1 28 38.9 42.1 25.4 6.67 74.1 15.5 5.49 46.7 4.44 2.33 5.26 13.9 11.4 0.6 2.65 20 0.66 1.64 3.13 2.62 0.58 1.36

Langelier Index (@ 20C) N/A -3.28 -1.7005 -0.035 - - Significant Increasing - - - - -3.89 -3.37 -2.95 - - - NC NC NC -3.53 -3.71 -3.46 -2.97 NC -2.66 -3.45 -3.48 -2.76 -3.15 -2.81

Langelier Index (@ 4C) N/A -3.54 -1.949833333 -0.281 - - Significant Increasing - - - - -4.14 -3.63 -3.2 - - - NC NC NC -3.78 -3.96 -3.71 -3.23 NC -2.91 -3.7 -3.73 -3.01 -3.4 -3.06

Saturation pH (@ 20C) N/A 7.33 8.47 9.29 - - Significant Decreasing - - - - 10.3 9.88 9.48 - - - NC NC NC 9.78 9.93 9.51 9.58 NC 9.12 9.68 9.66 9.52 9.5 9.3

Saturation pH (@ 4C) N/A 7.57 8.718333333 9.54 - - Significant Decreasing - - - - 10.5 10.1 9.73 - - - NC NC NC 10 10.2 9.76 9.83 NC 9.37 9.93 9.92 9.77 9.76 9.55

Dissolved Metals

Dissolved Aluminum (Al) µg/L 11 104.3333333 320 8 Equation No trend - - - - - - - - - - - - - - - - 210 350 150 290 180 86 120 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.5 2.6 5.1 1 5 No trend - - - - - - - - - - - - - - - - 4.4 3.2 4.2 6 2.3 1.8 1.8 2.1

Dissolved Barium (Ba) µg/L 9.6 22.8 53 0 1000 No trend - - - - - - - - - - - - - - - - 9.9 14 11 15 8.6 12 8.8 12

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.019 0.03275 0.093 0 Equation No trend - - - - - - - - - - - - - - - - 0.012 0.03 <0.010 0.038 0.012 0.034 0.034 0.028

Dissolved Calcium (Ca) µg/L 13000 63000 190000 - - Significant Increasing - - - - - - - - - - - - - - - - 6000 4400 8000 6100 7100 8400 9600 12000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.541666667 1.5 0 10 No trend - - - - - - - - - - - - - - - - <0.40 0.61 <0.40 0.56 <0.40 0.45 0.51 0.65

Dissolved Copper (Cu) µg/L <0.5 <0.5 0.68 0 Equation Significant Decreasing - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L 65 127.6666667 300 0 300 No trend - - - - - - - - - - - - - - - - 410 570 390 320 220 78 130 100

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend - - - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3000 11325 30000 - - Significant Increasing - - - - - - - - - - - - - - - - 1300 1400 1900 1700 1500 2200 2000 2700

Dissolved Manganese (Mn) µg/L 32 317.1666667 2200 1 820 No trend - - - - - - - - - - - - - - - - 33 120 25 200 76 180 150 190

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 4.7 0 Equation No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 760 2152.5 6000 - - No trend - - - - - - - - - - - - - - - - 600 440 1500 1100 600 910 1000 1400

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3700 6700 9400 - - Significant Increasing - - - - - - - - - - - - - - - - 3000 3200 3500 3200 2700 6900 4200 5700

Dissolved Strontium (Sr) µg/L 32 160.1666667 460 0 21000 Significant Increasing - - - - - - - - - - - - - - - - 19 17 25 22 20 26 27 35

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - Significant Decreasing - - - - - - - - - - - - - - - - 2.7 3.4 2.2 2.8 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.386666667 1.6 0 15 Significant Increasing - - - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.9 0 Equation No trend - - - - - - - - - - - - - - - - <5.0 5.9 <5.0 6.1 <5.0 5.6 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 22 121.75 340 10 Equation Significant Decreasing 140 200 230 280 740 290 15000 490 390 480 490 390 280 330 300 260 290 470 200 860 250 140 370 350

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 1.8 3.116666667 5.3 1 5 No trend 1.2 <1.0 2.9 3.5 8.1 9.3 87 1.9 2.1 1.2 2.1 1.7 1.9 6.2 5.5 4 5.8 4.1 5.2 8.3 2.7 2.2 3 2.9

Total Barium (Ba) µg/L 9.3 22.00833333 53 0 1000 Significant Increasing 4 3.8 4.7 4.6 8.4 4.4 170 13 16 7 12 9.5 16 8.8 7.9 15 11 15 11 17 9.1 12 9.9 12

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L 0.02 0.032333333 0.1 0 Equation No trend 0.027 0.015 0.035 0.011 0.01 0.011 0.35 0.065 0.041 0.025 0.026 0.018 0.019 0.019 0.013 0.015 0.013 0.031 0.012 0.035 0.017 0.034 0.027 0.029

Total Calcium (Ca) µg/L 12000 60916.66667 180000 - - Significant Increasing 900 710 1200 1300 1800 2300 8400 2800 4200 1300 3700 3700 8500 4100 4000 9600 6100 4400 7900 6100 7000 8200 8900 11000

Total Chromium (Cr) µg/L <1 <1 1 - - No trend <1.0 <1.0 <1.0 <1.0 1.7 <1.0 16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 0.583333333 2 0 10 No trend <0.40 <0.40 0.59 <0.40 1.3 5 43 1.1 1.2 0.46 0.41 <0.40 <0.40 <0.40 <0.40 0.47 <0.40 0.62 <0.40 0.8 <0.40 0.56 0.58 0.79

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.11 - SW-19 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

15-Mar-16 19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 03-Apr-17 25-Apr-17 29-May-17 28-Jun-17 12-Jul-17 26-Jul-17 24-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 15-Mar-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 0.541666667 2.3 1 Equation Significant Decreasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 28 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 23 <2.0 <2.0

Total Iron (Fe) µg/L 130 202.5 360 2 300 Significant Decreasing 190 210 410 570 1500 1500 30000 550 550 450 440 340 280 790 690 460 640 700 520 830 270 140 320 290

Total Lead (Pb) µg/L <0.5 <0.5 0.73 0 Equation Significant Decreasing <0.50 <0.50 0.95 <0.50 0.82 1.1 54 0.61 0.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.8 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 2700 10783.33333 29000 - - Significant Increasing 430 340 470 560 820 980 5400 1200 1300 560 1100 1000 2100 1000 960 2000 1400 1400 2000 1800 1400 2200 1900 2500

Total Manganese (Mn) µg/L 30 320.1666667 2200 1 820 No trend 57 35 65 55 210 1100 4800 190 190 71 49 35 41 61 28 72 37 120 33 200 76 180 140 180

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 Significant Decreasing <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.043 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.02 <0.013 0.013 0.015 0.015 <0.013 0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 3.4 0 Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 23 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 9.9 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 1100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 690 2032.5 5800 - - Significant Increasing 130 170 210 180 250 260 2200 350 420 190 640 630 940 540 460 760 620 460 1400 1100 610 930 940 1300

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 3300 6416.666667 9100 - - Significant Increasing 2000 1800 3000 3000 3100 3300 3600 3100 2800 2000 3600 3200 3800 2800 2600 3400 3200 3300 3600 3300 2600 7000 3800 5200

Total Strontium (Sr) µg/L 30 153.8333333 450 0 21000 Significant Increasing 4.5 3.9 5.5 6.5 8.7 9.5 46 13 16 5.9 12 11 23 13 12 27 19 18 25 23 20 27 25 32

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 <2 3.6 - - Significant Decreasing 2.3 4.4 4.8 6.7 15 7.6 280 7.9 5.5 9 5.4 6.6 3.8 5.6 3.6 3.4 5.1 7.5 5.2 15 4.7 2.4 7.7 7.8

Total Uranium (U) µg/L <0.1 0.388333333 1.6 0 15 Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.9 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 23 <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

Total Zinc (Zn) µg/L <5 <5 8.1 0 Equation No trend <5.0 <5.0 6.5 <5.0 5.3 <5.0 76 13 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.1 <5.0 48 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 0.0011 0.0018 <0.0010 0.0014 <0.0010 0.0069 0.0026 0.0028

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.017 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 0.0011 0.0018 <0.0010 0.0014 <0.0010 0.0069 0.0026 0.0028

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.053 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.010 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 100 100 5 5 5 5 5 5 5 5 5 5 5 100 100 5 5 5 100

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.08 0.04 0.04 0.04 0.04 0.04 0.06 0.04 0.04 0.06 0.04 0.04 0.06 0.05 0.05 0.06 0.06 0.08

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 17.72 19.18 22.65 22.17 24.55 19.48 33.56 28.89 23.46 23.35 16.64 20.34 27.9 28.05 27.17 35.3 30.47 31.93 15.79 23.09 24.03 24.07 28.46 29.6
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Table A.11 - SW-19 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date Sample Date

 C064938 C088067 C0A9571 C0D5291 C0G5256 C0H4686 C0J9614

16-Apr-18 16-May-18 14-Jun-18 16-Jul-18 17-Aug-18 28-Sep-18 25-Oct-18 28-Nov-18 19-Dec-18 15-Jan-19 12-Feb-19 6-Mar-19 10-Apr-19 08-May-19 5-Jun-19 9-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 4-Dec-19 20-Jan-20 13-Feb-20 10-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20

68 503 143.8 2093 1286 453.9 260.9 290.2 613 303.5 595 564 278.2 657 379.5 1499 1041 574 638 172.4 116.9 206.6 172.8 127.6 69.8 83.4 516 - 225.7 946

9.64 12.8 12.46 12.19 9.75 7.39 - 6.02 2.83

152.2 120.5 87.3 110.9 148 123.6 - 109.2 131

6.02 6.24 5.83 6.8 7.18 6.32 5.71 6.67 5.99 7.29 7.58 7.18 8.13 7.83 7.22 6.51 6.79 6.85 6.5 6.32 6.4 6.76 7.15 7.5 7.23 6.25 6.41 - 5.47 6.55

3.1 10.1 9.5 18.7 19.2 12.3 7.9 3.4 0.3 -0.1 0 -0.1 0.1 10.7 7.4 15.5 16.4 15.8 8.3 5.1 2.5 -0.5 -0.5 -0.3 1.1 5.3 13.5 - 14 17.5

-

8 18 7.7 82 88 19 10 12 31 33 43 54 16 22 14 52 89 57 76 12 7.1 20 16 13 9.1 8.5 33 - 16 84

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

6.4 7.1 6 6.9 11 16 12 17 10 8 12 12 14 7.7 15 9.3 12 12 16 22 21 17 22 20 8.3 6.7 12 - 11 14

30 130 25 360 280 88 41 68 220 190 250 260 55 120 78 340 580 270 380 85 53 120 100 60 34 39 270 - 97 470

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10

(1) Possible lube oil fraction -

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010

0.39 2.6 0.13 2.5 0.39 0.14 0.54 1.2 3.8 3 4 3.2 0.6 1.2 0.54 1.5 1.5 0.35 0.26 0.16 0.4 1.2 1.1 0.52 0.32 0.4 2 - 0.38 1.1

0.39 2.6 0.13 2.5 0.39 0.14 0.54 1.2 3.8 3 4 3.2 0.6 1.2 0.54 1.5 1.5 0.35 0.26 0.16 0.4 1.2 1.1 0.52 0.32 0.4 2 - 0.38 1.1

<0.010 0.016 <0.010 0.032 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 0.038

0.063 <0.050 <0.050 0.053 0.083 <0.20 <0.050 <0.050 0.059 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 0.061 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 0.19

0.00000703 0.00000812 0.00000302 0.00012 0.000466 0.0000464 0.00000202 0.0000128 0.00000487 0.0000397 0.000078 0.0000309 0.000277 0.000327 0.0000625 0.000101 0.0000466 0.000125 0.0000128 0.0000176 0.00000637 0.0000114 0.0000278 0.0000633 0.0000383 0.00000567 0.0000156 - 0.00000187 0.000222

8 18 7.7 82 88 19 10 12 31 33 43 54 16 22 14 52 89 58 77 12 7.1 20 16 13 9.1 8.5 33 - 16 84

36 180 32 460 390 120 74 90 260 220 330 320 84 160 100 430 700 360 490 110 68 170 130 87 44 49 310 - 120 590

2.5 3.1 3.9 5.2 9.3 6.1 4.2 3.7 4.8 4.8 4.8 5.5 3.3 3.2 2.7 4.6 7.3 7.6 10 4.6 3.1 4 4 3.5 2.5 2.3 3.1 - 4.8 7.7

36 28 88 25 28 54 67 62 24 24 13 12 24 35 47 31 17 33 26 33 39 22 23 26 42 45 24 - 74 22

110 380 90 900 740 290 180 220 540 480 670 640 200 330 240 750 1200 700 940 250 190 370 320 220 120 130 660 - 280 1100

6.34 6.92 6.24 7.54 7.35 6.55 6.16 6.4 7.49 7 7.05 7.1 6.71 6.85 6.91 7.47 7.34 7.11 7.33 6.61 6.13 6.81 6.81 6.73 6.49 6.68 6.99 - 6.6 7.29

1.6 1 6.1 2 3.7 2.4 2 3.1 0.43 0.55 0.76 1 0.57 0.67 0.45 1.6 0.44 0.8 3.4 0.38 1 0.64 1.1 1.2 0.86 0.89 0.43 - 0.88 1.5

5.7 5.5 10 6.2 9.4 13 12 8.1 4.5 4.1 2.8 2.5 3.9 5.3 6.6 5.9 5 7.2 5.9 6.9 6.6 4 3.7 4 5.3 6.5 4.3 - 11 -

24 15 28 16 26 40 30 <20 26 <20 <20 <20 <20 <20 <20 <20 <20 24 <20 24 24 <20 <20 <20 <20 <20 <20 - 28 <20

64 240 57 620 510 170 98 140 370 320 450 460 120 220 150 560 940 470 650 160 120 230 200 130 73 77 440 - 170 780

- - - - - - - - - - - - - - - - - - - - - - - - 450 - - -

<1.0 1.2 3.2 2.2 8 1.6 <1.0 <1.0 <1.0 <1.0 1.8 1.4 1.8 <1.0 <1.0 1 1 <1.0 1.4 <1.0 1 <1.0 <1.0 1 1.2 <1.0 1.4 - <1.0 <1.0

0.99 3.41 0.86 9.54 7.82 2.66 1.41 2.21 5.75 4.97 6.74 7.07 1.9 3.33 2.35 8.47 14.4 7.17 9.98 2.65 1.87 3.46 3.13 2.12 1.15 1.2 6.83 - 2.68 11.9

0.95 4 0.83 9.84 8.21 2.69 1.73 2.12 5.47 4.66 7.08 6.83 1.99 3.52 2.32 8.93 14.6 7.52 10.2 2.41 1.76 3.75 2.96 2.1 1.09 1.16 6.66 - 2.59 12.3

2.06 7.96 1.78 1.55 2.43 0.56 10.2 2.08 2.5 3.22 2.46 1.73 2.31 2.77 0.64 2.64 0.62 2.38 0.99 4.74 3.03 4.02 2.79 0.47 2.68 1.69 1.26 - 1.71 1.9

-3.05 -1.47 -3.22 0.133 -0.078 -2 -2.83 -2.43 -0.547 -1.07 -0.743 -0.619 -2.01 -1.49 -1.83 -0.159 0.088 -0.535 -0.089 -2.18 -3.1 -1.58 -1.79 -2.09 -2.77 -2.56 -0.956 - -2.03 -0.035

-3.3 -1.72 -3.47 -0.115 -0.326 -2.25 -3.08 -2.68 -0.796 -1.31 -0.991 -0.867 -2.26 -1.74 -2.08 -0.407 -0.158 -0.783 -0.336 -2.43 -3.35 -1.83 -2.04 -2.34 -3.02 -2.81 -1.2 - -2.28 -0.281

9.39 8.4 9.46 7.4 7.43 8.54 8.99 8.83 8.04 8.07 7.8 7.72 8.73 8.34 8.74 7.63 7.25 7.65 7.42 8.79 9.22 8.39 8.6 8.82 9.26 9.24 7.95 - 8.63 7.33

9.64 8.65 9.72 7.65 7.68 8.79 9.24 9.08 8.29 8.32 8.04 7.97 8.98 8.59 8.99 7.88 7.49 7.9 7.67 9.04 9.48 8.64 8.85 9.07 9.51 9.49 8.19 - 8.88 7.57

130 55 200 8.8 6.6 170 220 140 66 59 34 23 65 69 110 25 6.1 32 13 130 150 78 78 89 120 140 25 - 180 11

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

1.8 2 3.5 2.4 3.6 3 3.1 2.2 1.8 1.5 1.5 1.7 1.5 1.9 2.2 3 2 3.1 2.1 2.1 2 1.6 1.6 1.5 1.8 2.3 1.9 - 4 3.3

10 24 11 40 26 31 22 17 23 21 29 23 13 19 15 39 48 35 39 24 18 18 14 13 9.6 11 37 - 20 53

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50

0.021 0.02 0.024 0.024 0.033 0.037 0.054 0.027 0.022 0.021 0.026 0.013 0.023 0.02 0.019 0.047 0.015 0.022 0.017 0.058 0.041 0.025 0.028 0.026 0.019 0.022 0.04 - 0.031 0.093

11000 57000 9200 150000 120000 36000 22000 28000 81000 69000 110000 100000 26000 51000 30000 140000 220000 110000 160000 31000 19000 52000 38000 26000 13000 14000 98000 - 35000 190000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

<0.40 <0.40 <0.40 0.63 0.48 <0.40 0.64 <0.40 0.59 0.45 0.41 <0.40 <0.40 <0.40 <0.40 0.92 0.56 0.46 0.6 0.42 <0.40 <0.40 1.2 <0.40 <0.40 <0.40 0.45 - 0.49 1.5

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50

88 65 180 59 54 130 210 170 100 67 <50 <50 59 64 91 120 <50 110 75 90 110 100 84 93 100 100 80 - 210 65

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50

2300 9600 2100 21000 18000 7000 4500 5100 13000 11000 16000 16000 4800 8400 6500 21000 36000 18000 23000 7600 5200 9600 7600 5600 3000 3100 17000 - 6900 30000

92 52 71 110 450 71 110 59 85 61 68 59 65 41 60 650 170 230 360 130 72 99 76 82 58 32 270 - 180 2200

<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 3.1 <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 2.2 2.4 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 2.2 2.1 <2.0 <2.0 <2.0 4.7 <2.0 <2.0 <2.0 <2.0 - <2.0 3.3

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100

1200 3300 580 8300 6400 2000 1400 1300 2900 2800 3900 4000 1500 2200 1400 4600 7000 3800 5100 1100 980 1900 1400 1100 760 790 3300 - 1100 6000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10

4200 6300 3900 8900 7900 6200 4600 6500 6200 5400 7400 7300 6000 5100 5100 6900 9400 7100 8100 4700 8500 7500 9000 7400 4200 3700 7500 - 5400 9400

31 140 28 340 280 95 58 69 190 160 240 220 60 120 76 330 520 270 370 83 48 130 93 64 32 39 250 - 93 460

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10

<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 <2.0 <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 <2.0 <2.0 <2.0 2 <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 <2.0 <2.0 - <2.0 <2.0

<0.10 0.16 <0.10 1.9 1.8 0.23 0.17 0.22 0.78 0.69 1.3 1.4 0.18 0.35 0.25 0.9 2.5 0.82 1.4 0.16 <0.10 0.37 0.28 0.18 <0.10 0.11 0.21 - 0.21 1.6

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0

<5.0 <5.0 5 <5.0 <5.0 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.7 5.4 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0

200 110 540 55 170 240 300 290 92 83 69 72 100 110 140 37 13 53 29 150 180 94 110 120 140 160 38 - 190 22

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

2.2 2.4 5.3 3.6 9.2 4 3.5 3 2 1.8 1.8 2.3 2 2.5 2.5 4.2 2.8 3.8 3.1 2.2 2.4 1.9 2 1.8 2 2.5 2.3 - 4.7 4.7

11 23 13 39 29 29 22 17 23 20 28 21 12 18 15 38 47 34 37 25 18 17 14 13 9.3 9.8 35 - 19 53

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50

0.023 0.015 0.025 0.026 0.056 0.045 0.048 0.025 0.029 0.021 0.022 0.014 0.024 0.02 0.021 0.041 0.018 0.025 0.025 0.054 0.04 0.025 0.023 0.029 0.02 0.022 0.034 - 0.033 0.1

11000 53000 9000 150000 120000 35000 22000 27000 79000 65000 100000 98000 24000 49000 29000 140000 220000 110000 150000 31000 18000 50000 36000 23000 12000 13000 94000 - 34000 180000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0

<0.40 0.44 0.45 0.92 2.4 0.71 0.67 0.47 0.57 <0.40 0.46 <0.40 0.7 0.43 <0.40 1.1 0.68 0.46 0.69 0.49 <0.40 0.42 0.68 <0.40 <0.40 <0.40 0.48 - 0.53 2
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Table A.11 - SW-19 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date

 C064938 C088067 C0A9571 C0D5291 C0G5256 C0H4686 C0J9614

16-Apr-18 16-May-18 14-Jun-18 16-Jul-18 17-Aug-18 28-Sep-18 25-Oct-18 28-Nov-18 19-Dec-18 15-Jan-19 12-Feb-19 6-Mar-19 10-Apr-19 08-May-19 5-Jun-19 9-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 4-Dec-19 20-Jan-20 13-Feb-20 10-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.74 <0.50 <0.50 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.7 - <0.50 <0.50

160 130 520 230 970 270 330 330 140 110 110 120 130 130 140 220 140 200 190 150 180 130 140 140 140 130 140 - 280 340

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50

2200 8800 2200 21000 17000 7400 4300 5100 13000 10000 16000 15000 4400 8000 6300 20000 36000 17000 22000 7200 4900 9400 7200 5200 2700 2700 16000 - 6600 29000

92 54 94 210 1300 200 120 69 86 59 69 59 170 81 84 680 190 230 390 140 77 96 76 77 53 30 260 - 190 2200

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013

<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 <2.0 <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 2.2 3.5 2.6 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 2.5 <2.0 2.1 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 3.4

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100

1200 3000 660 7700 6000 1900 1300 1300 2800 2600 3700 3600 1300 2000 1300 4400 7100 3600 4900 1100 950 1800 1400 940 690 710 3200 - 1100 5800

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10

4100 5900 3900 8600 7600 6300 4100 6500 6000 5100 7200 6900 5500 4800 4900 6600 9600 6700 7500 4600 7800 7300 9100 6800 3700 3300 7700 - 5200 9000

31 130 27 350 280 97 58 66 190 150 230 220 54 110 75 330 530 260 360 81 49 130 89 58 30 34 240 - 92 450

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0

2.4 <2.0 7 <2.0 2.6 3.2 3.8 4.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3 <2.0 2 3 <2.0 2.1 <2.0 - <2.0 <2.0

<0.10 0.15 <0.10 2.1 1.9 0.25 0.16 0.22 0.83 0.71 1.3 1.3 0.19 0.33 0.26 0.98 2.6 0.76 1.3 0.17 <0.10 0.4 0.3 0.16 <0.10 <0.10 0.23 - 0.21 1.6

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 7.2 <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 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050

<0.0010 <0.0010 0.0015 0.0025 <0.005 0.0015 0.0019 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030

<0.0010 <0.0010 0.0015 0.0025 <0.005 0.0015 0.0019 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090

NA NA NA NA NA COMMENT (1) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA

YES NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA

5 5 5 100 100 5 5 100 5 100 100 100 100 100 100 100 100 100 100 5 5 100 100 100 100 5 5 - 5 100

0.07 0.26 0.06 0.37 0.37 0.18 0.12 0.15 0.35 0.3 0.37 0.37 0.14 0.23 0.16 0.37 0.37 0.37 0.37 0.17 0.12 0.25 0.2 0.14 0.08 0.09 0.37 - 0.18 0.37

2 3.91 2 4 4 2.76 2 2.16 4 4 4 4 2.04 3.53 2.36 4 4 4 4 2.57 2 3.72 2.96 2.1 2 2 4 - 2.76 4

1 6.72 1 7 7 4.01 2.17 2.78 7 7 7 7 2.55 5.79 3.18 7 7 7 7 3.59 1.95 6.25 4.44 2.66 1 1 7 - 4.01 7

25 11152.47 25 150 150 7812.01 5110.07 6068.29 150 150 150 150 5711.62 10056.78 6656.44 150 150 150 150 7237.43 4744.44 10606.59 8380.77 5890.33 25 25 150 - 7812.01 150

30.38 137.51 33.99 240.02 203.37 131.91 80.84 72.45 179.84 77.71 77.39 99.54 15.44 41 47.13 298.07 222.13 221.87 300.51 94.41 58.82 92.85 50.81 26.94 19.69 42.86 208.63 - 123.42 -
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Table A.11 - SW-19 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

C0M7320 C0Q8176 C0T1983 C0W0330

1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

516 441 94.7 179.7

6.19 7.01 8.35 9.89

137.5 76.4 118.9 47.6

6.41 6.18 5.73 6.16

13.5 6.1 5.2 5.7

53 38 7.3 15

<1.0 <1.0 <1.0 <1.0

12 16 8.3 11

300 310 48 100

<0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010

1.6 1.5 0.17 0.63

1.5 1.5 0.17 0.63

0.013 <0.010 <0.010 <0.010

0.1 0.053 <0.050 <0.050

0.0000625 0.0000109 0.0000017 0.00000476

53 38 7.3 15

460 330 53 120

7.8 6.7 4 4.7

23 30 110 45

860 680 140 260

7.21 7.03 6.01 6.58

0.98 0.52 1.6 0.59

5.7 5.5 18 6.7

<20 <20 49 <20

540 490 90 180

- - - -

2.2 1.2 <1.0 <1.0

7.72 7.78 1.4 2.79

9.73 6.93 1.29 2.59

11.5 5.78 4.09 3.72

-0.38 -0.855 -3.28 -2.08

-0.627 -1.1 -3.54 -2.33

7.59 7.88 9.29 8.66

7.84 8.13 9.54 8.91

29 42 320 140

<1.0 <1.0 <1.0 <1.0

3 2.6 5.1 2.5

39 29 15 15

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

0.02 0.026 0.035 0.028

140000 100000 15000 35000

<1.0 <1.0 <1.0 <1.0

0.73 0.66 0.47 <0.40

<0.50 <0.50 0.68 <0.50

120 120 300 160

<0.50 <0.50 <0.50 <0.50

24000 18000 3800 7300

360 260 110 79

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100

4500 3000 780 1200

<0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10

8600 7900 4500 5300

370 260 41 90

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

0.89 0.47 <0.10 0.22

<2.0 <2.0 <2.0 <2.0

<5.0 <5.0 5.9 <5.0

42 55 340 150

<1.0 <1.0 <1.0 <1.0

4.2 3.2 5.3 2.8

35 30 14 15

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

0.02 0.023 0.036 0.023

140000 100000 15000 34000

<1.0 <1.0 1 <1.0

0.8 0.71 0.58 <0.40
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Table A.11 - SW-19 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0M7320 C0Q8176 C0T1983 C0W0330

1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

<0.50 <0.50 2.3 <0.50

230 200 360 200

<0.50 <0.50 0.73 <0.50

22000 18000 3700 6900

420 260 100 80

<0.013 <0.013 <0.013 <0.013

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100

4100 2800 750 1100

<0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10

7700 7800 4300 5100

340 250 42 91

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 3.6 <2.0

0.89 0.51 <0.10 0.21

<2.0 <2.0 <2.0 <2.0

<5.0 <5.0 8.1 <5.0

- - -

<0.050 <0.050 <0.050 <0.050

- - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090

NA NA NA NA

NA NA NA NA

5 5 5 5

0.37 0.37 0.09 0.18

4 4 2 2.76

7 7 1 4.01

150 150 25 7812.01

296.41 244.14 69.25 101.32
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Table A.12 - SW-20 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

20-Apr-16 27-May-16 28-Jun-16 28-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 15-Feb-17 27-Apr-17 29-May-17 30-Jun-17 26-Jul-17 24-Aug-17 22-Sep-17 24-Oct-17 21-Nov-17 18-Dec-17 18-Jan-18 15-Mar-18 12-Apr-18 17-May-18 15-Jun-18

Field Parameters

Conductivity (Field) µS/cm 118.9 366.8571429 698 - - 146 95 131 74 79.6 302 49 54.6 251.6 206.1

Dissolved Oxygen mg/L 2.12 7.238571429 13.56 - -

Oxidation Reduction Potential mV -81.7 25.52857143 130.4 - -

pH (Field) pH 5.53 6.391428571 7.01 - - 6.88 6.37 6.78 6.05 4.92 5.76 7.89 5.58 6.05 6.71

Temperature ºC -0.6 10.88571429 21 - - 19.1 12.9 10.9 5.5 0.2 0.5 0.5 2.9 8.1 9.2

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 5.4 22.9 46 - - Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 5.9 <1.0 <1.0 <1.0 <1.0 <1.0 6.9 33 33 19 11 16 <1.0 <1.0 5.8 <1.0 <1.0 14 10

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 7.6 11.65714286 15 0 120 Significant Increasing 3.1 5.9 5.1 5.6 5.1 5 7.3 6.1 3 6.6 9.3 7.5 6 5.6 6 8.1 6.2 11 6.6 12 10 11 7.2 9.7

Dissolved Sulphate (SO4) mg/L 38 170.2857143 310 - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.4 <2.0 24 53 40 29 15 34 2.4 30 100 14 13 57 32

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients - - -

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing <0.010 <0.010 0.01 0.011 0.013 0.011 0.01 0.011 0.013 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.119 0.29 - - No trend <0.050 1.2 <0.050 <0.050 0.1 <0.050 <0.050 <0.050 <0.050 0.081 <0.050 1 2.2 0.69 0.12 <0.050 0.26 0.077 0.49 0.32 0.23 0.13 0.21 <0.050

Nitrate (N) mg/L <0.05 0.119 0.29 0 13 No trend <0.050 1.2 <0.050 <0.050 0.1 <0.050 <0.050 <0.050 <0.050 0.081 <0.050 1 2.2 0.69 0.12 <0.050 0.26 0.077 0.49 0.32 0.23 0.13 0.21 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.076 - - No trend <0.050 0.07 <0.050 0.067 - 0.13 <0.050 <0.050 <0.050 0.055 - 0.13 <0.050 <0.050 <0.050 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000151 2.57586E-05 0.0000458 0 0.019 Significant Increasing 0.000000533 0.00000164 0.00000238 0.0000116 - 0.0000311 0.000000161 0.000000475 0.000000844 0.00000477 - 0.0000763 0.000036 0.0000508 0.0000701 0.0000294 0.00003 0.00000364 0.000000174 0.00000124 0.000166 0.000000997 0.00000448 0.0000223

Physical

Total Alkalinity (Total as CaCO3) mg/L 5.4 22.9 46 - - Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 5.9 <5.0 <5.0 <5.0 <5.0 <5.0 6.9 33 33 19 11 16 <5.0 <5.0 5.8 <5.0 <5.0 14 10

Hardness (CaCO3) mg/L 35 127 250 - - Significant Increasing 2 4.8 4.4 6.2 6.8 7.4 7.4 6.2 3.8 16 7.4 32 89 48 50 31 46 16 32 110 21 20 78 41

Reactive Silica (SiO2) mg/L 2.4 5.971428571 9.4 - - No trend 1.6 2.7 4.2 5.3 5.8 6.8 3.9 5.1 3.6 5.8 3.3 3.1 3.2 5.4 8 5.3 6.1 4 3.8 5.0 1.7 2.7 2.4 3.2

Colour TCU 40 124.4285714 250 - - Significant Decreasing 93 180 170 200 190 110 260 190 130 65 120 170 78 110 140 220 64 210 110 20 34 78 57 220

Conductivity µS/cm 130 430 820 - - Significant Increasing 21 44 26 29 30 30 53 36 32 39 46 96 220 160 120 88 130 66 100 290 78 81 190 120

pH pH 5.56 6.327142857 7.01 - - Significant Increasing 5.06 5.1 5.71 5.97 5.98 6.11 4.54 5.01 5.26 5.67 5.9 6.5 6.89 7.04 6.58 6.39 6.59 5.87 5.83 5.32 6.43 6.05 6.51 6.33

Turbidity NTU 0.47 2.448571429 5.6 - - Significant Decreasing 0.29 2.9 0.8 11 2.6 3.9 3.9 2.6 6.6 320 3.7 2.7 3.3 2.7 10 2.6 0.89 1.7 1.2 2.0 2.4 0.39 0.58 0.67

Total Organic Carbon (C) mg/L 5.9 16.38 28 - - No trend 7.1 9.1 8.2 15 11 7.2 28 17 15 6.8 8.7 11 7.1 13 15 22 9.2 24 10 5.4 4.8 8.5 6.9 18

Total Chemical Oxygen Demand mg/L 22 45.71428571 81 - - No trend 23 47 36 53 54 230 100 75 61 39 32 44 23 33 62 76 22 79 35 15 13 38 22 44

Calculated TDS mg/L 81 293 540 - - Significant Increasing - - - - - - - - - 38 22 63 140 100 80 53 80 30 59 180 41 42 110 74

Total Dissolved Solids mg/L - - - - - No trend 8 24 15 18 19 23 19 18 12 - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 3.942857143 16 - - No trend <1.0 <2.0 <2.0 <2.0 10 580 3.2 3.3 12 28 2.4 2.8 3.4 6 140 4.8 5.6 <2.0 2.4 6.6 3.8 <1.0 2.2 1.6

Calculated

Anion Sum me/L 1.19 4.334285714 7.76 - - Significant Increasing 0.09 0.25 0.14 0.16 0.15 0.26 0.21 0.17 0.08 0.28 0.26 0.93 2.09 1.69 1.16 0.76 1.21 0.36 0.85 2.59 0.6 0.59 1.69 1.14

Cation Sum me/L 1.21 4.231428571 8.28 - - Significant Increasing 0.14 0.43 0.27 0.32 0.34 0.35 0.38 0.33 0.22 0.9 0.41 0.93 2.17 1.28 1.27 0.91 1.16 0.59 0.83 2.73 0.68 0.71 1.87 1.15

Ion Balance (% Difference) % 0.65 2.572857143 4.57 - - Significant Decreasing 21.7 26.5 31.7 33.3 38.8 14.8 28.8 32 46.7 52.5 22.4 0 1.88 13.8 4.53 8.98 2.11 24.2 1.19 2.63 6.25 9.23 5.06 0.44

Langelier Index (@ 20C) N/A -4 -2.361571429 -0.911 - - No trend - - - - - -4.1 - - - NC NC -3.03 -1.53 -1.63 -2.27 -2.92 -2.41 NC NC -3.79 NC NC -2.31 -2.89

Langelier Index (@ 4C) N/A -4.25 -2.611428571 -1.16 - - No trend - - - - - -4.35 - - - NC NC -3.28 -1.78 -1.88 -2.52 -3.17 -2.66 NC NC -4.04 NC NC -2.56 -3.14

Saturation pH (@ 20C) N/A 7.93 8.691428571 9.56 - - No trend - - - - - 10.2 - - - NC NC 9.52 8.41 8.67 8.85 9.31 9 NC NC 9.11 NC NC 8.82 9.21

Saturation pH (@ 4C) N/A 8.17 8.94 9.82 - - No trend - - - - - 10.5 - - - NC NC 9.77 8.66 8.92 9.1 9.56 9.25 NC NC 9.36 NC NC 9.07 9.47

Dissolved Metals

Dissolved Aluminum (Al) µg/L 25 185.7142857 480 6 Equation No trend - - - - - - - - - - - - - - 140 290 92 0.36 200 76 63 130 75 -

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -

Dissolved Arsenic (As) µg/L 3.5 12.55714286 27 5 5 Significant Increasing - - - - - - - - - - - - - - 4.7 3.4 1.4 30 <1.0 <1.0 <1.0 <1.0 <1.0 -

Dissolved Barium (Ba) µg/L 11 23.85714286 38 0 1000 Significant Increasing - - - - - - - - - - - - - - 10 8.6 9.8 <1.0 11 34 4.3 5.9 14 -

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 0.59 <1.0 <1.0 <1.0 <1.0 <1.0 -

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 210 <2.0 <2.0 <2.0 <2.0 <2.0 -

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - <50 <50 <50 66 <50 <50 <50 <50 <50 -

Dissolved Cadmium (Cd) µg/L 0.018 0.027857143 0.045 0 Equation No trend - - - - - - - - - - - - - - <0.010 <0.010 <0.010 11 0.026 0.048 0.011 0.017 <0.010 -

Dissolved Calcium (Ca) µg/L 11000 41857.14286 81000 - - Significant Increasing - - - - - - - - - - - - - - 16000 9200 13000 <0.10 9100 31000 5900 5800 24000 -

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 2.4 <1.0 <1.0 <1.0 <1.0 <1.0 -

Dissolved Cobalt (Co) µg/L 1 2.528571429 4.2 0 10 No trend - - - - - - - - - - - - - - 0.47 <0.40 <0.40 16 0.62 2.1 <0.40 <0.40 0.98 -

Dissolved Copper (Cu) µg/L <0.5 <0.5 1.1 0 Equation Significant Decreasing - - - - - - - - - - - - - - <2.0 <2.0 <2.0 24.2 <2.0 <2.0 <2.0 <2.0 <2.0 -

Dissolved Iron (Fe) µg/L 120 388.5714286 660 5 300 No trend - - - - - - - - - - - - - - 620 900 300 NC 270 410 96 160 150 -

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.68 0 Equation No trend - - - - - - - - - - - - - - <0.50 0.54 <0.50 NC <0.50 <0.50 <0.50 <0.50 <0.50 -

Dissolved Magnesium (Mg) µg/L 1900 5614.285714 11000 - - No trend - - - - - - - - - - - - - - 2600 1900 2900 0.077 2300 8800 1400 1400 4600 -

Dissolved Manganese (Mn) µg/L 83 320.4285714 630 0 820 Significant Increasing - - - - - - - - - - - - - - 67 51 41 0.077 130 350 38 38 43 -

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <0.010 <2.0 <2.0 <2.0 <2.0 <2.0 -

Dissolved Nickel (Ni) µg/L <2 <2 2 0 Equation Significant Increasing - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <0.050 <2.0 <2.0 <2.0 <2.0 <2.0 -

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - <100 <100 <100 <0.010 <100 <100 <100 <100 <100 -

Dissolved Potassium (K) µg/L 1600 7042.857143 14000 - - Significant Increasing - - - - - - - - - - - - - - 2200 1200 1400 5.87 630 3600 520 520 1400 -

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - - - - - - - - - - - <1.0 <1.0 <1.0 4 <1.0 <1.0 <1.0 <1.0 <1.0 -

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 NC <0.10 <0.10 <0.10 <0.10 <0.10 -

Dissolved Sodium (Na) µg/L 10000 34285.71429 69000 - - Significant Increasing - - - - - - - - - - - - - - 4300 5200 4700 NC 3800 7500 5800 6500 6200 -

Dissolved Strontium (Sr) µg/L 34 117.8571429 230 0 21000 Significant Increasing - - - - - - - - - - - - - - 53 32 46 <5.0 32 120 19 20 73 -

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 79 <0.10 <0.10 <0.10 <0.10 <0.10 -

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <0.013 <2.0 <2.0 <2.0 <2.0 <2.0 -

Dissolved Titanium (Ti) µg/L <2 2.057142857 4.5 - - No trend - - - - - - - - - - - - - - 3.8 5.3 <2.0 24 2.5 <2.0 <2.0 <2.0 <2.0 -

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 Significant Decreasing - - - - - - - - - - - - - - 0.32 0.32 0.13 <2.0 0.12 <2.0 <2.0 <2.0 <2.0 -

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 -

Dissolved Zinc (Zn) µg/L <5 <5 9 0 Equation No trend - - - - - - - - - - - - - - <5.0 5.1 <5.0 1.7 <5.0 12 <5.0 <5.0 <5.0 -

Total Metals

Total Aluminum (Al) µg/L 62 192.1428571 410 6 Equation Significant Decreasing 91 230 200 320 230 210 480 300 310 7300 330 310 140 170 220 380 110 390 230 240 140 140 81 300

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 5 14.27142857 27 6 5 Significant Increasing <1.0 <1.0 <1.0 1.6 1.4 1.1 1.1 <1.0 3.6 8.9 2.2 2.2 4 7.4 4.7 3.9 1.5 1.4 1 2 1.1 1.1 1 2.3

Total Barium (Ba) µg/L 10 21.57142857 35 0 1000 Significant Increasing 1.6 5.3 3.4 4.8 4.4 6.2 6.6 5 3.8 56 5.3 10 15 9.9 10 9.8 9.3 7.8 12 32 4.8 5.9 14 9.1

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L 0.02 0.030142857 0.052 0 Equation No trend <0.010 0.26 0.014 0.014 0.011 0.019 0.036 0.016 0.02 0.17 0.016 0.024 0.012 0.015 0.014 0.018 <0.010 0.022 0.026 0.048 <0.010 0.014 0.012 0.012

Total Calcium (Ca) µg/L 11000 38142.85714 76000 - - Significant Increasing 460 1300 1200 1600 1800 2100 1800 1600 850 2100 2000 9100 27000 14000 17000 9300 13000 4500 9400 30000 5800 5700 23000 13000

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 8.7 <1.0 1 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 0.93 2.504285714 4.3 0 10 Significant Increasing <0.40 <0.40 <0.40 0.45 <0.40 <0.40 0.63 0.44 0.66 7.8 0.56 0.97 0.74 0.79 0.45 0.47 <0.40 0.52 0.63 2.1 <0.40 <0.40 1 1

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.12 - SW-20 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
   

20-Apr-16 27-May-16 28-Jun-16 28-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 15-Feb-17 27-Apr-17 29-May-17 30-Jun-17 26-Jul-17 24-Aug-17 22-Sep-17 24-Oct-17 21-Nov-17 18-Dec-17 18-Jan-18 15-Mar-18 12-Apr-18 17-May-18 15-Jun-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 1.1 0 Equation Significant Decreasing <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 40 <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

Total Iron (Fe) µg/L 150 611.4285714 1200 6 300 No trend 140 450 460 930 730 600 820 610 570 9700 500 470 520 760 740 1000 350 640 370 820 270 180 190 430

Total Lead (Pb) µg/L <0.5 <0.5 0.71 0 Equation Significant Decreasing <0.50 1.3 0.64 0.93 0.76 1.2 1.1 0.68 0.82 25 0.8 0.82 <0.50 0.65 0.7 0.84 <0.50 0.82 0.53 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 1800 5185.714286 10000 - - Significant Increasing 200 390 370 510 570 540 730 550 410 2500 620 2100 5200 2900 2600 1900 3000 1200 2400 8400 1400 1300 4300 2400

Total Manganese (Mn) µg/L 81 318.7142857 640 0 820 Significant Increasing 30 45 35 62 41 36 84 77 60 290 77 140 64 98 58 59 43 88 130 350 38 38 42 21

Total Mercury (Hg) µg/L <0.013 0.020714286 0.05 2 0.026 No trend <0.013 <0.013 0.013 <0.013 <0.013 0.05 <0.013 <0.013 <0.013 0.017 <0.013 0.013 0.023 0.023 0.022 0.025 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 15 <2.0 2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 120 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 1600 5642.857143 12000 - - Significant Increasing 280 1800 300 380 520 640 1100 540 850 2000 520 1600 4100 3200 2100 1400 1400 460 670 3400 490 470 1400 570

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 9800 30971.42857 65000 - - Significant Increasing 1700 6000 3500 3400 3800 3600 3300 3600 2200 4300 5400 5400 6200 5000 4300 5400 4800 5600 4000 7200 5800 6400 5900 6900

Total Strontium (Sr) µg/L 33 110.5714286 220 0 21000 Significant Increasing 3.2 5.9 5.7 8.3 9 9.7 11 8 6 11 7.8 33 95 51 55 33 46 17 33 120 19 19 72 40

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.885714286 5.3 - - Significant Decreasing <2.0 5.2 4.6 8.4 6.4 6.2 18 11 16 99 9.4 7 4.9 7.1 9.3 7.6 2.7 5.4 4 2.5 2.2 2.1 <2.0 4.1

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 1 <0.10 0.65 0.56 0.39 0.4 0.32 0.13 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 0.1

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 9.8 <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

Total Zinc (Zn) µg/L <5 <5 6.5 0 Equation No trend <5.0 27 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 47 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 11 <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 0.0016 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 0.001 0.0022 0.0027

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 0.0016 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 0.001 0.0022 0.0027

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 100 100 100 100 5 100 5 5 5 100 5 5 100

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.06 0.14 0.09 0.09 0.06 0.08 0.04 0.06 0.17 0.04 0.04 0.13 0.08

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2.14 2 2 2 2 2 2 2.57 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 2.74 1 1 1 1 1 1 3.59 1 1 2.32 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 6009.05 25 25 25 25 25 25 7237.43 25 25 5351.81 25

Dissolved Zinc µg/L 22.05 24.34 23.35 29.69 26.25 22.17 35.14 31.21 29.69 21.67 23.91 35.3 56.86 35.67 44.71 45.14 36.9 35.14 33.99 85.63 6.08 23.69 68.17 45.76

Page 2 of 5

 121619250



Table A.12 - SW-20 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

C0I3374 C0K1043 C0N0440 C0R3137 C0T1983 C0W0330

17-Jul-18 17-Aug-18 28-Sep-18 26-Oct-18 28-Nov-18 19-Dec-18 10-Apr-19 09-May-19 7-Jun-19 11-Jul-19 13-Aug-19 5-Sep-19 08-Oct-19 13-Nov-19 4-Dec-19 21-Jan-20 20-Jul-20 5-Aug-20 3-Sep-20 16-Oct-20 3-Nov-20 1-Dec-20

1220 911 401.1 195.2 198.5 401.7 216.8 374.3 124.2 812 531 478 453.4 365.4 319.8 535 511 698 118.9 148.2 237.1

13.56 2.6 5.3 2.12 6.32 10.34 10.43

130.4 -37.5 20.3 -81.7 96.1 55.7 -4.6

6.63 7.36 6.5 7.71 7.75 7.56 7.87 8.22 5.85 7.4 6.91 6.7 6.23 6.53 6.81 5.98 6.24 6.33 5.53 7.01 6.84

17.7 18.3 12.9 6.6 3.3 0 0.6 4.6 10.7 11.1 14.3 15.5 11.2 3 -0.6 15.5 21 13.3 9.5 5.3 12.2

44 84 18 7.7 7.3 24 10 11 5.1 28 38 30 27 8.1 43 13 37 46 44 6.4 5.4 8.5

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

12 13 16 12 6.9 9.3 8.7 6.7 7.6 9.2 12 13 15 11 9.7 11 11 13 15 14 10 7.6

200 160 66 40 48 130 47 74 18 180 250 210 250 27 240 130 280 300 310 48 38 86

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 0.055 0.08 0.31 0.19 0.24 <0.050 0.073 <0.050 0.097 <0.050 <0.050 0.072 0.29 0.093 0.13 0.16 <0.050 <0.050 0.11

<0.050 <0.050 <0.050 0.055 0.08 0.31 0.19 0.24 <0.050 0.073 <0.050 0.097 <0.050 <0.050 0.072 0.29 0.093 0.13 0.16 <0.050 <0.050 0.11

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 0.57 <0.20 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 0.13 0.058 0.064 0.1 <0.050 <0.050 <0.050 0.076 0.062 0.057 <0.050 <0.050 <0.050

0.0000356 0.00452 0.0000735 0.00018 0.000151 0.0000745 0.000159 0.00049 0.00000916 0.000657 0.000122 0.0000907 0.0000346 0.0000485 0.00000895 0.0000126 0.0000206 0.0000458 0.0000292 0.00000151 0.0000326 0.000038

44 85 18 7.7 7.3 24 10 11 5.1 28 38 30 27 8.1 44 13 37 46 44 6.4 5.4 8.5

160 150 64 41 45 120 48 62 21 150 190 150 170 28 180 100 190 210 250 44 35 60

4.5 8 5.8 4 3.7 5.5 3.3 3.3 2.4 5.8 7.8 8 7 2.8 3.3 4.8 7.4 9.4 9.3 2.4 4 4.5

130 110 190 190 140 59 49 71 170 66 50 62 62 150 44 62 68 81 40 250 240 130

580 540 230 140 140 350 160 190 70 460 640 570 630 95 600 320 670 700 820 160 130 210

6.66 6.93 6.35 6.06 6.13 6.96 6.5 6.37 6.2 6.5 6.69 6.77 6.99 7.02 7.14 6.63 6.62 6.81 7.01 5.7 5.56 5.96

4.5 4.9 1.7 2.2 0.97 0.39 0.83 0.58 0.7 2.7 1.9 1.6 2 2.7 1.6 0.87 4.1 5.6 3.4 1.5 1.2 0.47

15 21 34 22 14 7.3 5.4 7.3 17 8.5 9.5 12 9.6 19 7.8 5.9 - - 8 28 27 13

42 97 95 63 34 28 <20 21 45 30 27 36 31 61 36 22 44 32 25 81 75 41

360 350 150 89 91 230 96 130 45 310 420 360 430 65 410 220 460 500 540 100 81 150

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

8.6 10 <2.0 2.6 1 <1.0 2.8 <1.0 1.2 11 4.2 2.2 7.3 2.6 4 <1.0 3.8 16 4 1.4 <1.0 1.4

5.36 5.36 2.21 1.33 1.34 3.44 1.43 1.96 0.68 4.62 6.32 5.3 6.18 1.03 6.22 3.25 6.87 7.55 7.76 1.53 1.19 2.19

5.46 5.61 2.21 1.37 1.35 3.34 1.49 1.88 0.68 4.74 6.21 5.37 6.3 0.92 5.99 3.11 6.57 6.89 8.28 1.55 1.21 2.01

0.92 2.28 0 1.48 0.37 1.47 2.05 2.08 0 1.28 0.88 0.66 0.96 5.64 1.88 2.2 2.23 4.57 3.24 0.65 0.83 4.29

-1.46 -0.908 -2.45 -3.3 -3.21 -1.49 -2.67 -2.66 -3.6 -1.8 -1.4 -1.5 -1.29 -2.45 -0.885 -2.12 -1.45 -1.15 -0.911 -3.7 -4 -3.2

-1.71 -1.16 -2.7 -3.55 -3.46 -1.74 -2.92 -2.91 -3.85 -2.04 -1.65 -1.75 -1.54 -2.7 -1.13 -2.37 -1.7 -1.4 -1.16 -3.95 -4.25 -3.45

8.11 7.84 8.8 9.35 9.33 8.45 9.17 9.03 9.79 8.3 8.09 8.26 8.28 9.47 8.02 8.76 8.08 7.96 7.93 9.4 9.56 9.15

8.36 8.08 9.05 9.61 9.59 8.7 9.42 9.28 10 8.55 8.34 8.51 8.53 9.72 8.27 9.01 8.32 8.21 8.17 9.65 9.82 9.4

47 35 340 330 210 79 81 100 230 43 28 50 41 180 18 93 64 38 25 480 370 230

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

6.2 6.6 3.1 2.2 1.5 <1.0 3.2 5.6 14 5.1 3.7 3.6 2.9 28 7.6 4.8 7.7 10 3.5 26 27 8.9

26 27 18 12 9.9 17 11 13 6.5 27 33 29 31 5.7 16 18 34 37 38 15 11 14

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

0.014 <0.010 0.018 0.029 0.013 <0.010 0.016 0.02 0.018 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 0.021 0.018 0.018 0.019 0.04 0.034 0.045

48000 47000 20000 12000 14000 38000 15000 19000 6400 48000 61000 51000 54000 8800 61000 34000 65000 69000 81000 14000 11000 19000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

15 6 1.4 0.99 1.1 3.8 1.9 2.3 0.55 6.5 6.4 4.4 4.1 0.43 3.9 1.9 4.2 4 3.5 1.2 1 1.9

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.1 0.96 <0.50

1500 390 510 460 310 130 80 98 250 330 210 210 200 240 <50 120 420 440 200 660 570 310

<0.50 <0.50 <0.50 0.53 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.68 0.65 <0.50

8900 8300 3500 2400 2400 6100 2500 3400 1200 7400 8600 6900 7500 1500 6200 4700 7600 8900 11000 2400 1900 2800

310 380 100 93 57 81 89 54 35 310 290 170 140 33 14 83 400 630 470 210 150 300

<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 <2.0 <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 <2.0 <2.0 <2.0 <2.0 2 <2.0 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

11000 12000 3200 1200 1200 2800 1700 1900 650 5900 9700 9500 14000 1800 12000 3700 13000 12000 14000 2200 1600 2800

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

45000 51000 19000 11000 9500 20000 11000 13000 5400 36000 51000 46000 60000 7000 49000 22000 54000 55000 69000 13000 10000 17000

150 140 61 38 41 110 43 57 20 140 180 150 160 27 140 91 180 190 230 43 34 57

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 5.3 4.2 3.8 <2.0 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 2.8 <2.0 <2.0 <2.0 <2.0 <2.0 4.5 3.9 2

0.11 <2.0 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0

<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 9 5.9 5.9 <5.0

58 57 350 330 230 83 110 110 260 110 45 61 94 240 24 100 82 62 71 410 380 240

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

7.3 8.2 3.6 2.4 1.8 <1.0 3.4 5.8 15 12 5 4.5 3.7 31 7.8 5.2 11 17 5 25 27 9.7

27 28 17 11 9.1 16 9.8 13 7.1 32 30 27 25 6.5 15 17 28 34 35 14 10 13

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<0.010 <0.010 0.023 0.023 <0.010 0.012 0.021 0.021 0.02 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 0.022 0.023 0.02 0.02 0.052 0.038 0.036

46000 45000 20000 12000 13000 37000 13000 18000 6500 46000 58000 49000 41000 9100 58000 32000 52000 65000 76000 13000 11000 18000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

15 6.5 1.8 1.1 1.3 3.8 2.2 2.4 0.57 7.9 6.5 4.4 2.8 0.48 3.7 1.9 3.7 4.3 3.7 1.1 0.93 1.9
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Table A.12 - SW-20 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0I3374 C0K1043 C0N0440 C0R3137 C0T1983 C0W0330

17-Jul-18 17-Aug-18 28-Sep-18 26-Oct-18 28-Nov-18 19-Dec-18 10-Apr-19 09-May-19 7-Jun-19 11-Jul-19 13-Aug-19 5-Sep-19 08-Oct-19 13-Nov-19 4-Dec-19 21-Jan-20 20-Jul-20 5-Aug-20 3-Sep-20 16-Oct-20 3-Nov-20 1-Dec-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 1.4 <0.50 <0.50 <0.50 0.5 0.98 <0.50 <0.50 <0.50 <0.50 <0.50 1.1 0.86 <0.50

2400 980 670 510 370 150 170 150 300 1400 650 390 340 390 68 150 790 1200 560 660 580 340

<0.50 <0.50 <0.50 0.51 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.71 0.62 <0.50

8400 7900 3700 2300 2400 5700 2400 3100 1200 7400 8500 6800 6900 1500 5600 4600 6500 8600 10000 2100 1800 2700

300 380 170 88 56 79 110 68 37 370 290 170 91 42 16 81 410 640 460 190 150 300

0.075 0.045 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.0263 0.032 0.018 0.017 <0.013 <0.013 <0.013 0.03 0.05 0.018 0.017 0.017 <0.013

<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 <2.0 <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<100 140 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

11000 11000 3300 1100 1100 2800 1500 1800 640 5500 9000 8900 4900 1900 11000 3600 8200 9600 12000 2000 1600 2500

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

44000 48000 21000 11000 9300 19000 11000 12000 5600 35000 50000 45000 33000 7100 44000 21000 41000 52000 65000 12000 9800 16000

150 140 65 39 40 110 40 54 21 140 170 140 130 28 140 87 150 190 220 41 33 53

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0

2.2 2.1 6.7 4.3 4.3 <2.0 <2.0 2.2 3.9 2.8 <2.0 <2.0 2.9 4.3 <2.0 <2.0 2.1 2.4 <2.0 5.3 5.2 3.2

<0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 5.5 <5.0 <5.0 7.1 <5.0 <5.0 <5.0 5.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.5 <5.0 5.4 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

0.026 <0.005 0.0044 0.0023 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

0.0039 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0094 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.026 <0.005 0.0044 0.0023 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

100 100 100 100 100 100 100 100 5 100 100 100 5 100 100 100 5 5 5 5 100 100

0.23 0.22 0.11 0.08 0.08 0.18 0.09 0.11 0.04 0.22 0.27 0.22 0.25 0.06 0.26 0.16 0.27 0.29 0.34 0.08 0.07 0.1

3.53 3.34 2 2 2 2.76 2 2 2 3.34 4 3.34 3.72 2 3.91 2.36 4 4 4 2 2 2

5.79 5.33 1.8 1 1 4.01 1 1.73 1 5.33 7 5.33 6.25 1 6.72 3.18 7 7 7 1 1 1

10056.78 9502.76 4498.5 25 25 7812.01 25 4374.83 25 9502.76 150 9502.76 10606.59 25 11152.47 6656.44 150 150 150 25 25 25

164.93 97.85 91.12 21.94 19.38 44.19 12.78 14.86 31.21 66.08 128.8 134.1 162.6 25.31 154.21 62.95 - - 217.88 63.9 33.95 51.86

Page 4 of 5

 121619250



Table A.13 - SW-21 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
      

19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 27-Apr-17 29-May-17 29-Jun-17 25-Jul-17 24-Aug-17 21-Sep-17 24-Oct-17 21-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 15-Mar-18 16-Apr-18 16-May-18

Field Parameters

Conductivity (Field) µS/cm 61.1 219.4909091 386.5 - - 36 27 27 68 55.5 0 32.5 38.1 46.9

Dissolved Oxygen mg/L 3.35 9.613636364 12.23 - -

Oxidation Reduction Potential mV -16.9 93.53636364 138.6 - -

pH (Field) pH 6.34 6.95 7.49 - - 5.62 6.73 7.51 6.82 5.31 5.73 4.85 6.3 6.09 5.73

Temperature ºC -0.2 10.56363636 21.7 - - 22.4 22.3 13.1 6.8 0.6 0.2 0.6 2.1 6.4 14.9

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 8.436363636 18 - - Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.2 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.5 5.418181818 8.1 0 120 Significant Increasing 3.8 4.1 4.1 3.9 3.7 4.3 5.3 6.4 8.1 6 5.2 4 4.1 3.5 4 3.9 4.1 4.7 5.6 7.1 4 5.6 6.2 5.6

Dissolved Sulphate (SO4) mg/L 27 81.72727273 180 - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3 5.1 <2.0 9.6 5.2 2.1 <2.0 <2.0 <2.0 2 <2.0 4.3 3.2 7 2.8 15 11 2.6

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients - - - #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.22 0.767272727 1.4 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.058 0.056 0.075 0.66 <0.050 <0.050 <0.050 <0.050 0.086 <0.050 0.052 0.072 <0.050 0.054 0.058 0.17 0.11 <0.050

Nitrate (N) mg/L 0.22 0.743636364 1.3 0 13 Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.058 0.056 0.075 0.66 <0.050 <0.050 <0.050 <0.050 0.086 <0.050 0.052 0.072 <0.050 0.054 0.058 0.17 0.11 <0.050

Nitrite (N) mg/L <0.01 0.015090909 0.052 0 60 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 0.324818182 0.93 - - Significant Increasing <0.050 0.074 <0.050 0.055 <0.050 <0.050 <0.050 0.11 <0.050 <0.050 - 0.068 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000129 0.000730536 0.00245 0 0.019 Significant Increasing 0.000000533 0.0000079 0.0000109 0.00000997 0.0000147 0.0000154 0.000000336 0.00000129 0.000000273 0.000000598 - 0.0000282 0.0000111 0.00000788 0.00000491 0.0000626 0.00019 0.0000238 0.000000442 0.00000234 0.000000153 0.00000489 0.00000429 0.00000363

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 8.8 18 - - Significant Increasing <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 <5.0 <5.0 <5.0 <5.0 5.2 <5.0

Hardness (CaCO3) mg/L 18 49.72727273 99 - - Significant Increasing 3 3.2 3.3 3.2 3.1 3 13 8.1 7.6 10 9 6.6 5.4 4.5 4.2 5.4 4.4 6.8 6.6 13 5.8 20 17 6.6

Reactive Silica (SiO2) mg/L 0.75 1.278181818 1.7 - - No trend 1.5 0.96 <0.50 0.59 <0.50 0.52 1.7 4.7 3.4 2.5 2.5 1.4 0.77 0.88 0.63 0.82 0.82 1.2 1.5 1.5 1.1 2.6 1.4 0.55

Colour TCU 23 46.90909091 69 - - Significant Decreasing 74 76 60 39 40 39 96 110 120 49 84 76 73 53 44 43 41 50 80 28 34 28 42 50

Conductivity µS/cm 80 216.8181818 420 - - Significant Increasing 21 18 19 19 19 23 37 46 48 55 35 25 26 23 23 25 23 30 33 49 30 63 54 32

pH pH 6.19 6.613636364 7.1 - - Significant Increasing 5.06 5.76 6.37 5.99 6.5 6.52 4.86 4.8 4.77 5.11 6.19 6.35 6.38 6.23 6.52 6.41 6.15 6.08 6.07 6.03 6.97 6.09 6.05 6.36

Turbidity NTU 0.91 2.027272727 4.1 - - No trend 0.72 1.1 1.4 1 0.83 6.3 3.1 9.6 3.7 4.2 4.5 1.5 1.5 0.66 1.1 1.5 0.93 0.97 1.8 1.6 4.8 7.1 1.9 0.78

Total Organic Carbon (C) mg/L 5 6.64 8.9 - - No trend 6.2 5.9 5.7 5.4 4.9 <5.0 25 11 15 5.4 8.5 6.5 7.6 6.6 6.4 6 6.5 6.5 8.8 4.8 4.8 5.4 6.6 6.7

Total Chemical Oxygen Demand mg/L <20 <20 37 - - Significant Decreasing 21 22 21 17 27 25 90 50 40 27 43 26 27 19 26 22 18 26 26 14 12 27 21 19

Calculated TDS mg/L 51 140 290 - - Significant Increasing - - - - - - - - - 30 21 13 10 9 9 12 10 16 16 24 13 36 33 15

Total Dissolved Solids mg/L 170 170 170 - - Significant Increasing 9 9 8 8 7 9 22 25 20 - - - - - - - - - - - - - - -

Total Suspended Solids mg/L 1.2 3.709090909 8.2 - - Significant Increasing <1.0 <1.0 <1.0 1.2 1.6 17 <10 <1.0 <2.0 <1.0 8 1.8 2 1.4 1.8 1.6 <3.0 <1.0 1.8 1.4 2 <1.0 2.4 1.2

Calculated

Anion Sum me/L 0.74 2.093636364 4.5 - - Significant Increasing 0.11 0.12 0.12 0.11 0.11 0.12 0.22 0.29 0.23 0.42 0.25 0.16 0.11 0.1 0.12 0.15 0.12 0.23 0.22 0.35 0.18 0.49 0.52 0.21

Cation Sum me/L 0.75 1.942727273 3.7 - - Significant Increasing 0.17 0.18 0.19 0.18 0.17 0.21 0.56 0.41 0.38 0.42 0.37 0.27 0.24 0.2 0.2 0.23 0.21 0.27 0.27 0.43 0.22 0.58 0.51 0.29

Ion Balance (% Difference) % 0.36 3.164545455 9.76 - - Significant Decreasing 21.4 20 22.6 24.1 21.4 27.3 43.6 17.1 24.6 0 19.4 25.6 37.1 33.3 25 21.1 27.3 8 10.2 10.3 10 8.41 0.97 16

Langelier Index (@ 20C) N/A -2.96 -2.463333333 -1.53 - - No trend - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC -3.84 NC

Langelier Index (@ 4C) N/A -3.22 -2.714444444 -1.78 - - No trend - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC -4.09 NC

Saturation pH (@ 20C) N/A 8.64 9.15 9.46 - - Significant Decreasing - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC 9.89 NC

Saturation pH (@ 4C) N/A 8.88 9.398888889 9.71 - - Significant Decreasing - - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC 10.1 NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 23 76 130 4 Equation Significant Decreasing - - - - - - - - - - - - - - 110 100 100 140 180 97 88 100 130 140

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1 1.4 1.9 0 5 Significant Increasing - - - - - - - - - - - - - - 1.2 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 3.1 6.754545455 12 0 1000 Significant Increasing - - - - - - - - - - - - - - 2.7 2.5 2.6 4.6 3.6 5.3 3.7 6.6 4.6 4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - - - - - - - - - - - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.015 0 Equation Significant Decreasing - - - - - - - - - - - - - - <0.010 <0.010 <0.010 <0.010 0.014 0.058 0.022 0.017 0.014 0.02

Dissolved Calcium (Ca) µg/L 5800 17109.09091 34000 - - Significant Increasing - - - - - - - - - - - - - - 1000 1400 1100 1700 1600 3500 1400 5700 4900 1700

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.79 2.908181818 6.3 0 10 Significant Increasing - - - - - - - - - - - - - - <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Iron (Fe) µg/L <50 76.90909091 130 0 300 Significant Decreasing - - - - - - - - - - - - - - 160 190 180 220 280 120 120 110 100 130

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend - - - - - - - - - - - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 940 1694.545455 3200 - - Significant Increasing - - - - - - - - - - - - - - 410 480 420 640 630 1100 570 1400 1100 590

Dissolved Manganese (Mn) µg/L 10 37.54545455 63 0 820 No trend - - - - - - - - - - - - - - 42 26 23 33 35 46 59 41 37 40

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - - - - - - - - - - - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 890 4608.181818 8300 - - Significant Increasing - - - - - - - - - - - - - - 350 380 310 340 340 450 210 610 440 290

Dissolved Selenium (Se) µg/L <0.5 0.500909091 1 0 1 Significant Decreasing - - - - - - - - - - - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5500 18572.72727 35000 - - Significant Increasing - - - - - - - - - - - - - - 2200 2500 2400 2600 2800 3300 2100 3700 3700 3300

Dissolved Strontium (Sr) µg/L 16 45.36363636 91 0 21000 Significant Increasing - - - - - - - - - - - - - - 5.2 6 5.2 7.7 8 13 6.8 18 15 7.3

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - - - - - - - - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - - - - - - - - - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6.2 0 Equation Significant Increasing - - - - - - - - - - - - - - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 55 113 210 8 Equation Significant Decreasing 160 170 160 140 130 180 580 630 410 260 390 200 160 140 120 140 120 160 220 150 350 310 180 150

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 1.3 1.763636364 2.5 0 5 Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 1.4 1.6 3.4 3.6 1.8 3.8 2.6 3.8 1.4 1.4 1.5 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Barium (Ba) µg/L 3.1 6.636363636 11 0 1000 Significant Increasing 3 3.2 2.8 2.5 2.4 3.9 14 8.5 6.7 6.3 5.4 3.6 2.9 2.9 2.5 2.7 2.5 4.1 4 5.7 4.8 5.7 4.8 3.8

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 <0.01 0.014 0 Equation Significant Decreasing 0.013 0.037 0.016 0.015 <0.010 0.016 0.06 0.035 0.026 0.032 0.023 0.018 0.011 0.011 <0.010 <0.010 <0.010 <0.010 0.012 0.022 0.018 0.013 0.019 0.015

Total Calcium (Ca) µg/L 5900 16263.63636 30000 - - Significant Increasing 700 750 780 710 690 680 3000 1800 1700 2300 2300 1700 1400 1100 990 1700 1000 1700 1600 3500 1300 3700 4800 1500

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 2.4 <1.0 <1.0 12 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 0.98 3.070909091 5.9 0 10 Significant Increasing <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 1.4 0.86 0.63 0.99 0.42 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.13 - SW-21 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
      

19-Apr-16 27-May-16 27-Jun-16 27-Jul-16 11-Aug-16 14-Sep-16 13-Oct-16 09-Nov-16 21-Dec-16 11-Jan-17 27-Apr-17 29-May-17 29-Jun-17 25-Jul-17 24-Aug-17 21-Sep-17 24-Oct-17 21-Nov-17 18-Dec-17 16-Jan-18 13-Feb-18 15-Mar-18 16-Apr-18 16-May-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 1.6 0 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Iron (Fe) µg/L 67 183.4545455 300 0 300 Significant Decreasing 210 200 230 180 190 500 650 850 470 240 570 230 280 200 280 290 280 300 400 220 310 290 200 160

Total Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing <0.50 <0.50 <0.50 <0.50 <0.50 0.92 1.3 1.4 0.93 <0.50 0.99 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 1000 1618.181818 2700 - - Significant Increasing 300 320 340 340 330 320 1400 850 810 1000 790 590 470 440 410 450 440 680 620 1100 540 1100 1000 540

Total Manganese (Mn) µg/L 28 50.72727273 84 0 820 No trend 29 31 30 34 34 64 160 110 84 120 80 51 43 50 46 31 26 36 37 49 60 46 37 38

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.017 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 2.3 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 890 4326.363636 7300 - - Significant Increasing 170 190 240 130 160 240 1400 1000 1000 930 1000 670 540 330 350 340 290 310 340 450 220 480 460 320

Total Selenium (Se) µg/L <0.5 0.576363636 1.1 1 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 5300 17481.81818 30000 - - Significant Increasing 2100 2300 2400 2300 2300 2800 5100 3800 3800 4200 3300 2600 2400 2300 2200 2400 2400 2600 2800 3300 1800 3800 3400 2800

Total Strontium (Sr) µg/L 16 42.90909091 77 0 21000 Significant Increasing 4.3 4.5 4.1 4.1 4.2 4.3 18 11 9 10 9.8 7.1 5.7 5.3 5.2 6.1 5.2 8.5 8.1 12 6.5 13 15 7.2

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 2.127272727 4.2 - - Significant Decreasing 2.4 2.8 2.2 2.2 <2.0 4.6 13 30 14 7.3 12 3.4 2.7 <2.0 <2.0 2.6 <2.0 2.5 5.1 3.8 6.9 9.7 2.9 <2.0

Total Uranium (U) µg/L <0.1 <0.1 0.11 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 6.9 0 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 9 <5.0 <5.0 5.1 <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

Specialty

Radium-226 Bq/L <0.01 <0.01 <0.01 - - - - - - - - - - - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cyanate mg/L <0.05 0.1005 0.42 - - Significant Increasing <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.05 <0.05 <0.050 <0.050 <0.0050 <0.0050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.003 <0.003 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 0.001 <0.0010 <0.0010

Thiocyanate mg/L <0.17 <0.17 0.24 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.005 0 0.005 No trend <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.003 <0.003 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 0.001 <0.0010 <0.0010

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - - - - - - - - - NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 100 100 5 5 5 5 5 5 5 5 5 100 100 100 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 20.89 20.48 20.2 19.77 19.02 14.32 35.14 26.25 29.69 19.77 23.69 21.29 22.65 21.42 21.16 17.1 9.35 16.4 24.02 18.87 18.87 19.77 21.42 21.55
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Table A.13 - SW-21 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

 Jan-19-Frozen  C063555 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7540 C0Q8176 C0T1428 C0W0330

14-Jun-18 16-Jul-18 14-Aug-18 25-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 11-Feb-19 6-Mar-19 10-Apr-19 07-May-19 5-Jun-19 9-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 21-Jan-20 9-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

86.7 96.9 228.7 779 871 165.5 132 47.6 57.1 374.3 404.6 456.5 625 197 225.1 775 155.8 79.6 386.5 61.1 192.8 161.9 217.1 - 183.5 176.4 217.1 316.2 200.6 301.2

3.35 12.23 8.2 11.13 9.38 - 8.78 8.55 9.79 10.76 12.09 11.49

-16.9 117.4 138.6 106.9 132.1 - 135.8 104.7 116.7 109.4 63.2 21

6.18 7.14 7.01 7.66 7.27 7.55 8.21 7.96 7.08 8.22 7.49 7.14 6.84 7.24 7.57 6.24 6.99 6.72 6.62 7.44 7.49 7.11 7 - 6.34 6.42 7 6.96 7.32 6.75

13.8 23 26.8 15.4 9.2 0.1 0.4 -0.2 2.3 4.6 14.4 12.4 22.1 23 20.5 14.9 6.9 0.4 4.9 -0.2 2.1 8.4 14.6 - 21.5 21.7 14.6 11.6 4.6 12.4

-

<1.0 <1.0 5.9 10 8.7 6.4 <1.0 <1.0 <1.0 12 11 7.6 10 6.9 7.4 6.6 8.4 13 <1.0 8.5 8.2 11 11 - 6 <1.0 7.1 18 9 13

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

5.6 5.5 5.9 6.5 6.2 6 5.9 4.4 5.8 6 5.8 5.9 6.2 6.3 5.3 5.9 6.7 6.1 5.4 3.5 4.9 5.1 4.8 - 4.7 5.2 5 8.1 6.4 6.5

11 5.1 34 52 58 43 34 11 8.5 68 69 82 96 82 83 77 66 90 27 27 51 74 90 - 69 64 57 180 110 150

<0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

#REF! #REF! #REF! -

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

0.078 <0.050 0.16 0.15 0.34 0.38 0.27 0.14 0.053 0.81 1 1.4 1.4 1.2 0.99 0.98 0.43 0.43 0.23 0.22 0.29 0.82 1.3 - 1 0.87 0.53 1.1 0.68 1.4

0.078 <0.050 0.16 0.15 0.34 0.35 0.27 0.14 0.053 0.77 1 1.3 1.4 1.2 0.99 0.98 0.43 0.43 0.23 0.22 0.28 0.79 1.2 - 1 0.87 0.53 1.1 0.66 1.3

<0.010 <0.010 <0.010 <0.010 <0.010 0.027 <0.010 <0.010 <0.010 0.033 0.015 0.025 0.031 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 0.029 0.052 - 0.011 <0.010 <0.010 0.011 0.019 0.013

<0.050 <0.050 <0.050 <0.050 0.056 0.11 <0.050 <0.050 <0.050 0.96 0.6 0.46 0.33 0.16 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.46 0.78 0.93 - 0.19 <0.050 0.081 0.067 0.55 0.44

0.00000942 0.000169 0.000164 0.000317 0.000181 0.000323 0.000341 0.000183 0.00003 0.0188 0.00479 0.00142 0.00105 0.00136 0.000376 0.0000118 0.0000354 0.0000112 0.0000129 0.0000556 0.00139 0.00164 0.00245 - 0.000183 0.0000294 0.000214 0.000128 0.00138 0.000553

<5.0 <5.0 5.9 10 8.7 6.4 <5.0 <5.0 <5.0 12 11 7.6 10 6.9 7.4 6.6 8.4 13 <5.0 8.5 8.2 11 11 - 6 <5.0 7.1 18 9 13

15 7.9 23 31 33 28 22 9.1 8.8 46 41 46 60 44 52 41 42 67 18 27 35 46 54 - 38 37 38 99 61 94

0.67 <0.50 <0.50 0.94 1 1.5 1.5 1.2 1.8 1.5 1.2 0.75 0.77 <0.50 0.77 0.91 1.1 2 1.5 1.6 1.5 1.2 1.3 - 0.83 0.75 0.98 1.7 1.1 1.6

61 46 35 20 35 81 79 38 62 51 61 54 46 34 28 24 46 45 69 44 57 61 56 - 35 30 23 28 53 60

51 37 120 160 160 130 110 46 44 230 190 220 270 230 240 220 170 240 80 85 150 210 250 - 190 180 170 420 280 370

6.33 6.16 6.73 6.94 6.8 6.11 6.05 5.95 5.86 6.8 6.83 6.4 7.05 6.01 6.67 6.43 6.72 6.52 6.4 6.49 6.68 6.76 6.78 - 6.54 6.19 6.51 7.1 6.59 6.71

3.9 1.6 0.64 3.2 1.9 2.3 52 0.87 2 1.3 1.4 3.2 4 0.71 1.1 1.8 3.4 2.8 2.7 3.9 1.2 1 0.99 - 0.91 1.4 1.7 4.1 2 2.4

6.3 6.2 5.6 5.1 6.8 9.8 10 4.7 9 6.3 6.6 7.1 6.4 5.5 5.4 4.8 7.8 11 8.9 5 6.7 6.3 6.3 - 5.5 - 5.4 5.9 7.8 8.6

23 16 21 12 <20 27 40 <20 27 <20 21 35 21 <20 <20 <20 26 43 37 <20 <20 <20 <20 - <20 <20 <20 <20 <20 <20

26 17 65 95 100 83 63 26 25 130 130 140 170 140 150 130 120 150 51 54 95 130 160 - 120 110 100 290 180 250

- - - - - - - - - - - - - - - - - - - - - - 170 - - - - - - -

7.4 <1.0 1.6 1.2 2 6.2 20 2 4 2.2 <1.0 6.6 4.4 <2.0 13 3.6 1.2 6.4 4.4 5.6 2 1.2 2.2 - 1.6 1.8 4 8.2 2.6 7.2

0.38 0.26 0.99 1.47 1.57 1.23 0.9 0.36 0.34 1.88 1.89 2.12 2.47 2.11 2.1 1.97 1.77 2.32 0.74 0.84 1.39 1.96 2.31 - 1.76 1.55 1.5 4.5 2.73 3.75

0.45 0.33 0.99 1.34 1.39 1.19 0.94 0.39 0.39 2.11 1.82 2.03 2.51 1.99 2.25 1.81 1.6 2.16 0.75 0.81 1.4 1.82 2.22 - 1.56 1.51 1.56 3.7 2.51 3.53

8.43 11.9 0 4.63 6.08 1.65 2.17 4 6.85 5.76 1.89 2.17 0.8 2.93 3.45 4.23 5.04 3.57 0.67 1.82 0.36 3.7 1.99 - 6.02 1.31 1.96 9.76 4.2 3.02

NC NC -2.95 -2.38 -2.56 -3.45 NC NC NC -2.28 -2.35 -2.88 -2 -3.33 -2.57 -2.96 -2.56 -2.4 NC -2.96 -2.68 -2.36 -2.3 - -2.91 NC -2.87 -1.53 -2.5 -2.06

NC NC -3.2 -2.63 -2.81 -3.7 NC NC NC -2.53 -2.6 -3.13 -2.25 -3.58 -2.82 -3.21 -2.82 -2.65 NC -3.22 -2.93 -2.61 -2.55 - -3.16 NC -3.12 -1.78 -2.75 -2.31

NC NC 9.68 9.32 9.36 9.56 NC NC NC 9.08 9.17 9.28 9.05 9.34 9.24 9.39 9.28 8.92 NC 9.46 9.35 9.12 9.08 - 9.45 NC 9.38 8.64 9.1 8.77

NC NC 9.93 9.57 9.61 9.81 NC NC NC 9.33 9.42 9.53 9.3 9.59 9.49 9.64 9.53 9.17 NC 9.71 9.6 9.37 9.33 - 9.7 NC 9.63 8.88 9.35 9.02

130 120 62 37 70 130 150 88 150 92 93 82 73 44 35 27 86 94 130 84 120 97 92 - 53 49 23 25 70 93

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 1.5 1.3 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 1.7 1.4 1.2 <1.0 1.9 1.3 1 1 1.4 1.6 1.4 - 1.1 1.4 1.2 1.7 1.7 1.9

4.8 3.8 4.7 6.2 6.4 5.6 5.5 2.9 4.4 7.4 6.1 6.5 7.7 6 5.6 7.2 7.1 9.9 6 5.6 6.4 6.7 7.1 - 5.2 4.1 3.1 12 7.1 11

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

0.015 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 0.017 0.011 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 0.012 <0.010 0.015 - <0.010 <0.010 <0.010 <0.010 0.011 <0.010

4200 2100 7400 10000 11000 9300 7100 2800 2400 16000 14000 16000 21000 15000 18000 14000 14000 22000 5800 8400 12000 16000 19000 - 13000 13000 13000 34000 21000 33000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.4 <0.40 3.7 5.1 5.8 5.2 3.6 1.1 0.67 9.6 7.1 8.2 8.1 6.6 5.5 5.3 3.4 3.9 1.3 0.79 2.1 3.1 3.6 - 1.9 1.8 1.6 5 4.5 6.3

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

150 120 78 120 120 200 200 96 140 120 100 130 56 <50 <50 <50 <50 66 130 88 130 95 73 - <50 <50 <50 <50 110 120

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

980 640 1100 1200 1400 1100 1000 510 680 1400 1200 1400 1700 1300 1700 1400 1600 2700 940 1500 1300 1500 1700 - 1300 1300 1300 3200 1800 2800

66 43 21 33 32 37 40 37 58 61 38 31 36 44 10 23 23 20 35 32 61 28 49 - 18 10 32 31 54 63

<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 <2.0 <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 3.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <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

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

410 360 2200 3100 3400 2700 2000 620 580 5600 4900 5700 6600 5700 6100 4900 3700 3200 1500 890 3300 4200 5400 - 4100 3900 4200 8300 6700 8200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.78 - <0.50 <0.50 <0.50 1 1 0.98

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

3300 3600 11000 15000 14000 13000 10000 4300 4500 23000 19000 22000 26000 22000 24000 20000 15000 17000 7800 5500 13000 17000 22000 - 16000 15000 16000 35000 25000 32000

14 8.1 19 24 25 21 19 8.5 9 35 32 38 50 36 43 36 33 52 16 21 26 43 50 - 36 34 35 91 59 88

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <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 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.2 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

190 130 84 76 100 290 280 100 170 140 100 100 130 66 59 48 150 320 160 210 130 110 110 - 75 59 55 94 100 140

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1 <1.0 1.6 1.9 1.5 2.3 2.4 <1.0 <1.0 1.6 1.2 1.4 2.6 1.6 1.4 1.1 2.1 2.3 1.3 1.6 1.5 1.8 1.8 - 1.4 1.5 1.5 2.5 2.1 2.4

5.1 3.8 4.7 6.3 6 6.5 6.3 2.6 4.8 6.9 5.5 6.8 9.3 6 5.8 7.1 7.8 6.7 6.5 6.2 5.4 6.5 7.1 - 5.2 4 3.1 11 7 11

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50

0.015 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 0.016 0.015 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 0.012 0.012 0.012 0.013 0.014 - <0.010 <0.010 <0.010 <0.010 0.012 <0.010

4000 2300 7400 9800 10000 9600 6700 1700 2500 15000 13000 16000 21000 15000 16000 14000 14000 9100 5900 8000 10000 16000 19000 - 14000 12000 12000 30000 22000 30000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 1.1 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.47 <0.40 4.1 5 5.9 6 3.8 0.58 0.7 10 7.5 8.5 9.7 7.3 6.1 5 3.3 3.2 1.6 0.98 2.4 3.2 3.9 - 2.4 2 1.8 4.7 4.9 5.9
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Table A.13 - SW-21 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

 Jan-19-Frozen  C063555 C089696 C0A9079 C0D5291 C0G5256 C0H4686 C0J9598 C0M7540 C0Q8176 C0T1428 C0W0330

14-Jun-18 16-Jul-18 14-Aug-18 25-Sep-18 25-Oct-18 27-Nov-18 19-Dec-18 11-Feb-19 6-Mar-19 10-Apr-19 07-May-19 5-Jun-19 9-Jul-19 12-Aug-19 4-Sep-19 03-Oct-19 13-Nov-19 2-Dec-19 21-Jan-20 9-Mar-20 7-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 13-Jul-20 4-Aug-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 0.52 <0.50 <0.50 0.63 <0.50 <0.50 <0.50 0.59 0.67 <0.50 <0.50 <0.50 <0.50 1.6 - 0.51 <0.50 <0.50 <0.50 <0.50 <0.50

300 200 140 310 250 630 610 150 220 220 150 130 190 86 140 110 160 690 200 300 170 140 130 - 81 67 170 250 220 290

<0.50 <0.50 <0.50 <0.50 <0.50 0.58 0.76 <0.50 <0.50 <0.50 <0.50 0.88 <0.50 <0.50 <0.50 <0.50 <0.50 1.1 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

970 620 1000 1200 1400 1200 1000 420 670 1300 1100 1400 1700 1400 1500 1300 1600 1100 1000 1500 1100 1500 1800 - 1400 1200 1200 2700 1900 2500

74 44 35 76 41 72 88 31 56 60 36 33 100 57 43 41 31 65 37 35 54 29 51 - 30 28 68 84 60 82

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

<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 <2.0 <2.0 <2.0 <2.0 2.3 - <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 <2.0 <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

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100

410 370 2100 3000 3100 2600 1900 390 560 5100 4200 5600 6900 5600 5200 4500 3700 2900 1600 890 2800 4100 5500 - 4200 3600 3600 7300 6800 7200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.95 - 0.57 0.51 0.51 0.83 1.1 0.87

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

3500 3500 10000 14000 15000 13000 9500 3200 4300 21000 17000 22000 26000 23000 22000 18000 15000 13000 8000 5300 11000 16000 22000 - 16000 14000 15000 30000 26000 29000

13 9 18 23 25 23 19 6.1 9 33 28 36 51 37 39 34 34 23 16 20 26 43 50 - 38 33 33 77 59 77

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

3.4 <2.0 <2.0 2.3 2.8 5.6 5.9 <2.0 2.9 3.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.8 6.9 2.3 3.1 2.8 2.2 <2.0 - <2.0 <2.0 <2.0 2.6 2.2 4.2

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 0.11 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.9 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 <0.050 0.059 <0.050 <0.050 <0.050 0.17 <0.0050 0.057 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.42 <0.17 - <0.050 <0.050 <0.050 <0.050 <0.050 0.2 0.15

0.0015 0.0014 <0.005 0.11 0.0098 0.0039 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0030 - - - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 0.24 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0031 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0050 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

0.0015 0.0014 <0.005 0.11 0.0098 0.0039 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0030 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA

5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 100 100 100 100 100 100 - 5 5 100 100 100 100

0.04 0.04 0.05 0.06 0.06 0.06 0.05 0.04 0.04 0.08 0.08 0.08 0.1 0.08 0.09 0.08 0.08 0.11 0.04 0.05 0.07 0.08 0.1 - 0.07 0.07 0.07 0.16 0.11 0.15

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 - 2 2 2 2.34 2 2.24

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.91 1 1 1 1 1 - 1 1 1 3.14 1.7 2.94

25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 4683.12 25 25 25 25 25 - 25 25 25 6597.96 4312.82 6304.46

21.02 12.4 13.24 9.8 16.02 12.63 6.69 5.69 15.1 10.56 16.26 24.82 39.12 19.82 17.61 32.09 26.72 59.41 21.88 10.21 14.08 24.25 30.88 - 31.53 - 20.82 55.18 29.07 72.43
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Table A.14 - SW-22 Water Quality

Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
C0M7320 C0R2093 C0T1428 C0W0330

1-Sep-20 15-Oct-20 3-Nov-20 1-Dec-20

Field Parameters

Conductivity (Field) µS/cm 12.1 258.725 435.2 - - No trend 330.1 12.1 257.5 435.2

Dissolved Oxygen mg/L 5.94 8.915 11 - - Significant Increasing 8.2 5.94 10.52 11

Oxidation Reduction Potential mV -7.8 67.375 144.1 - - No trend 144.1 74.6 58.6 -7.8

pH (Field) pH 6.15 6.59 6.84 - - No trend 6.56 6.15 6.81 6.84

Temperature ºC 6.6 11.4 15.6 - - Significant Decreasing 15.6 12.1 6.6 11.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 15 27.75 39 - - No trend 39 22 15 35

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 21 27.75 34 0 120 No trend 34 24 21 32

Dissolved Sulphate (SO4) mg/L 80 114.5 180 - - No trend 80 110 88 180

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - No trend <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.69 0.93 1.2 - - No trend 1.2 0.83 0.69 1

Nitrate (N) mg/L 0.69 0.93 1.2 0 13 No trend 1.2 0.83 0.69 1

Nitrite (N) mg/L <0.01 <0.01 0.011 0 60 No trend 0.011 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.11 - - Significant Increasing <0.050 <0.050 <0.050 0.11

Unionized Ammonia (as N) mg/L 0.00000772 0.00005313 0.000156 0 0.019 Significant Increasing 0.0000 0.0000 0.0000 0.0002

Physical

Total Alkalinity (Total as CaCO3) mg/L 15 28 40 - - No trend 40 22 15 35

Hardness (CaCO3) mg/L 100 145 210 - - No trend 140 130 100 210

Reactive Silica (SiO2) mg/L 5 5.875 7.3 - - Significant Decreasing 7.3 5 6.2 5

Colour TCU <5 16.625 28 - - No trend <5.0 26 28 10

Conductivity µS/cm 300 392.5 530 - - No trend 390 350 300 530

pH pH 6.77 7.04 7.39 - - No trend 7.39 6.87 6.77 7.13

Turbidity NTU 2.8 5.375 6.5 - - No trend 2.8 6.1 6.1 6.5

Total Organic Carbon (C) mg/L 1.1 4.7 7.3 - - No trend 1.1 7.3 7.2 3.2

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - No trend <20 <20 <20 <20

Calculated TDS mg/L 180 245 350 - - No trend 230 220 180 350

Total Dissolved Solids mg/L - - - - - #VALUE! - - - -

Total Suspended Solids mg/L 1.8 2.55 3.6 - - Significant Increasing 1.8 3.6 1.8 3

Calculated

Anion Sum me/L 2.78 3.8025 5.46 - - No trend 3.5 3.47 2.78 5.46

Cation Sum me/L 2.69 3.785 5.29 - - No trend 3.94 3.22 2.69 5.29

Ion Balance (% Difference) % 1.58 3.22 5.91 - - No trend 5.91 3.74 1.65 1.58

Langelier Index (@ 20C) N/A -1.93 -1.30175 -0.767 - - No trend -0.767 -1.56 -1.93 -0.95

Langelier Index (@ 4C) N/A -2.18 -1.5525 -1.02 - - No trend -1.02 -1.81 -2.18 -1.2

Saturation pH (@ 20C) N/A 8.08 8.3425 8.7 - - No trend 8.16 8.43 8.7 8.08

Saturation pH (@ 4C) N/A 8.33 8.5925 8.95 - - No trend 8.41 8.68 8.95 8.33

Dissolved Metals

Dissolved Aluminum (Al) µg/L 6.1 51.525 92 1 Equation No trend 6.1 82 92 26

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 4.3 7.8 13 3 5 Significant Decreasing 13 6.1 4.3 7.8

Dissolved Barium (Ba) µg/L 33 38.75 44 0 1000 No trend 44 34 33 44

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.059 0.068 0.094 0 Equation No trend 0.059 0.059 0.06 0.094

Dissolved Calcium (Ca) µg/L 32000 45500 65000 - - No trend 44000 41000 32000 65000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.61 2.7025 6.1 0 10 No trend 2.8 0.61 1.3 6.1

Dissolved Copper (Cu) µg/L 0.54 1.1575 1.7 0 Equation No trend 0.54 1.7 1.4 0.99

Dissolved Iron (Fe) µg/L <50 <50 74 0 300 No trend <50 61 74 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5700 7600 11000 - - No trend 7400 6300 5700 11000

Dissolved Manganese (Mn) µg/L 35 148.75 300 0 820 No trend 200 60 35 300

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 2.3 4.25 6.5 0 Equation No trend 6.5 3 2.3 5.2

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1500 1825 2400 - - No trend 1600 1800 1500 2400

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 No trend <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 14000 19500 25000 - - No trend 25000 14000 14000 25000

Dissolved Strontium (Sr) µg/L 78 118.5 170 0 21000 No trend 130 96 78 170

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.15 0.275 0.46 0 15 No trend 0.24 0.25 0.15 0.46

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 71 245.25 320 3 Equation No trend 71 320 280 310

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L 5.4 9.95 15 4 5 No trend 15 8.4 5.4 11

Total Barium (Ba) µg/L 32 37.75 43 0 1000 No trend 38 38 32 43

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50

Total Cadmium (Cd) µg/L 0.056 0.07175 0.088 0 Equation No trend 0.056 0.073 0.07 0.088

Total Calcium (Ca) µg/L 29000 42000 62000 - - No trend 39000 38000 29000 62000

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 1 2.875 6.3 0 10 No trend 3.1 1 1.1 6.3

Mann Kendall Trend 

Analysis
Parameter Units

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.14 - SW-22 Water Quality

Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
C0M7320 C0R2093 C0T1428 C0W0330

1-Sep-20 15-Oct-20 3-Nov-20 1-Dec-20

Mann Kendall Trend 

Analysis
Parameter Units

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L 0.73 1.9825 3.5 1 Equation No trend 0.73 3.5 2.1 1.6

Total Iron (Fe) µg/L 100 310 400 3 300 No trend 100 390 350 400

Total Lead (Pb) µg/L <0.5 0.7125 1 0 Equation No trend <0.50 0.81 1 0.79

Total Magnesium (Mg) µg/L 5100 6875 9900 - - No trend 6500 6000 5100 9900

Total Manganese (Mn) µg/L 60 150.25 290 0 820 No trend 180 71 60 290

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L 2.7 4.65 6.1 0 Equation No trend 6.1 4.2 2.7 5.6

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100

Total Potassium (K) µg/L 1400 1700 2300 - - Significant Increasing 1400 1600 1500 2300

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 No trend <0.50 <0.50 <0.50 <0.50

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 11000 17000 23000 - - No trend 21000 13000 11000 23000

Total Strontium (Sr) µg/L 68 109.5 160 0 21000 No trend 120 90 68 160

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L 2 6.1 9.2 - - No trend 2 9.2 6.8 6.4

Total Uranium (U) µg/L 0.13 0.26 0.47 0 15 No trend 0.24 0.2 0.13 0.47

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - - #VALUE! - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - #VALUE! - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - No trend <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - No trend <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - No trend <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 0.1 No trend <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - #VALUE! NA NA NA NA

Reached Baseline at C32 mg/L - #VALUE! NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 5 100 100

Cadmium µg/L 0.21 0.2 0.16 0.29

Copper µg/L 3.15 2.96 2.36 4

Lead µg/L 4.88 4.44 3.18 7

Nickel µg/L 8944.21 8380.77 6656.44 150

Dissolved Zinc µg/L 54.39 113.1 68.14 97.23
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Table A.15 - SW-23 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  Mar-15-Not sampled

28-Apr-17 29-May-17 28-Jun-17 26-Jul-17 25-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 19-Dec-17 17-Jan-18 12-Feb-18 13-Mar-18 16-Apr-18 16-May-18 15-Jun-18 16-Jul-18 16-Aug-18 02-Oct-18 25-Oct-18 27-Nov-18 19-Dec-18 15-Jan-19 11-Feb-19 8-Apr-19

Field Parameters

Conductivity (Field) µS/cm 20.8 33.22727273 51.8 - - 32 33 29 42 25 49.4 0 22.1 24.4 42.1 72.2 68.5 97.3 132.5 80.6 55.8 59.3 22.9 43.5 55.7

Dissolved Oxygen mg/L 6.03 9.495454545 12.95 - -

Oxidation Reduction Potential mV 159.4 231.1 320.9 - -

pH (Field) pH 3.97 4.612727273 5.42 - - 5.62 4.93 5.83 4.88 4.82 4.54 5.18 4.97 4.65 5.11 4.96 5.69 6.79 4.61 4.55 5.32 5.02 4.4 5.65 4.66

Temperature ºC -0.4 5.318181818 14.1 - - 19.4 15.2 8.1 6.7 3.5 0.4 0.9 0.9 1.1 9 9.6 17.1 19.8 9.1 8.1 3.3 0.8 -0.1 0 0.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.11 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.6 9.4 14 0 120 Significant Increasing 3.4 2.4 3.4 2.3 4 4.4 4.6 6.5 5.2 15 5.9 5.2 5.3 5.2 4.4 5.3 5.3 13 7.8 7 6.6 5.3 9.6 6.5

Dissolved Sulphate (SO4) mg/L 2.4 5.727272727 12 - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.2 5.6 3 8.5 <2.0 <2.0 17 5.5 4.6 6.1 4 4.2 4.1

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.11 - - No trend <0.050 <0.050 <0.050 0.054 0.087 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.082 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 0.066 0.072 0.085

Nitrate (N) mg/L <0.05 <0.05 0.11 0 13 No trend <0.050 <0.050 <0.050 0.054 0.087 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.082 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 0.066 0.072 0.085

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 60 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.078 - - No trend - 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.20 <0.050 0.055 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 1.86E-08 3.29882E-07 0.00000123 0 0.019 Significant Decreasing - 0.0000078 0.00000545 0.00000217 0.00000395 0.000000589 0.0000027 0.000000271 0.000000182 7.38E-08 0.000000336 0.000000207 0.000000101 0.000000552 0.00000041 0.00000391 0.00006 0.000000704 0.000000142 0.00000125 0.000000231 5.13E-08 0.000000919 0.000000099

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 <5 - - No trend <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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 8.1 12.78181818 17 - - Significant Increasing 4.1 3.7 4 4.4 4.7 6.2 4.9 7.6 4.5 12 5.1 8.2 7.5 6.5 10 5.8 7.3 26 13 8.6 9.2 6.7 8.2 8

Reactive Silica (SiO2) mg/L 1.1 3.136363636 4.9 - - No trend 2.6 2.2 2.3 4 4.9 4.3 4.6 3.5 3.2 3.1 1.7 3 2.1 1.7 2.8 1.9 5 3.8 3.5 3.2 3.6 3.5 3.1 2.4

Colour TCU 27 51.54545455 110 - - Significant Decreasing 60 77 100 100 79 120 67 97 52 17 44 26 33 44 71 120 120 19 64 44 35 37 26 36

Conductivity µS/cm 36 51.81818182 64 - - Significant Increasing 24 20 22 21 24 30 24 38 28 63 30 42 39 33 44 29 35 89 55 42 44 36 47 39

pH pH 4.97 5.441818182 5.77 - - Significant Decreasing 5.9 5.86 6.07 5.67 6.05 5.77 5.84 5.26 5.89 5.98 5.98 5.87 5.77 6.01 5.62 5.96 6.44 5.5 5.58 5.45 5.81 5.54 5.32 5.51

Turbidity NTU 0.23 0.656363636 1.5 - - No trend 1.2 0.74 0.74 0.7 0.72 0.83 0.67 1.4 0.36 0.61 2.2 5.4 0.38 0.33 0.34 1.6 1.2 0.58 0.52 0.48 0.29 0.28 0.29 1.6

Total Organic Carbon (C) mg/L 3.9 7.272727273 16 - - Significant Decreasing 8.5 8.4 9.7 11 11 14 10 18 7.5 4.1 6.5 4.7 5.9 6.5 8.3 13 13 5.6 13 6.8 5.5 5.2 4 4.8

Total Chemical Oxygen Demand mg/L <20 <20 46 - - Significant Decreasing 28 28 25 29 42 40 27 50 37 9 26 13 21 17 23 28 29 23 32 <20 21 <20 <20 <20

Calculated TDS mg/L 16 26.45454545 36 - - Significant Increasing 10 8 10 11 14 14 14 16 13 28 13 22 19 16 23 13 18 49 25 21 23 18 25 20

Total Dissolved Solids mg/L 35 35 35 - - 0 - - - - - - - - - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.063636364 5.6 - - No trend <1.0 1 1.8 1 3.2 2 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 11 5.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0

Calculated

Anion Sum me/L 0.22 0.382727273 0.55 - - Significant Increasing 0.1 0.07 0.09 0.07 0.12 0.12 0.13 0.18 0.15 0.42 0.17 0.28 0.26 0.21 0.3 0.15 0.15 0.71 0.34 0.29 0.32 0.24 0.36 0.27

Cation Sum me/L 0.29 0.426363636 0.53 - - Significant Increasing 0.19 0.18 0.2 0.22 0.22 0.27 0.24 0.3 0.2 0.48 0.25 0.35 0.3 0.29 0.35 0.29 0.33 0.76 0.42 0.32 0.33 0.26 0.36 0.33

Ion Balance (% Difference) % 0 8.198181818 22.8 - - Significant Decreasing 31 44 37.9 51.7 29.4 38.5 29.7 25 14.3 6.67 19.1 11.1 7.14 16 7.69 31.8 37.5 3.4 10.5 4.92 1.54 4 0 10

Langelier Index (@ 20C) N/A - - - - - #VALUE! NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A - - - - - #VALUE! NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A - - - - - #VALUE! NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A - - - - - #VALUE! NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 130 192.7272727 360 11 Equation No trend - - - - 250 320 250 310 200 110 150 140 160 180 - 310 270 190 280 170 160 140 120 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 20 No trend - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 2.145454545 3.9 0 5 No trend - - - - 6.2 2.8 8.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 - 7.5 13 2.8 2 1 <1.0 <1.0 <1.0 1.2

Dissolved Barium (Ba) µg/L 6.1 10.22727273 14 0 1000 Significant Increasing - - - - 5.3 7.9 4.9 9.4 5.2 12 5.1 8 8.7 7.5 - 6.3 6.4 30 14 8.7 8.6 6.6 7.8 6.8

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend - - - - <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend - - - - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.02 0.038909091 0.057 5 Equation No trend - - - - 0.021 0.03 0.016 0.04 0.024 0.067 0.04 0.041 0.036 0.035 - 0.028 0.032 0.12 0.055 0.033 0.032 0.027 0.029 0.036

Dissolved Calcium (Ca) µg/L 1400 2272.727273 3000 - - Significant Increasing - - - - 1100 1500 1200 1800 1000 2600 1100 1800 1700 1600 - 1400 1800 6200 3000 2100 2200 1600 2000 1800

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.525454545 1.1 0 10 Significant Decreasing - - - - 0.89 0.88 0.89 0.5 <0.40 1 0.43 0.71 0.79 0.63 - 0.75 2.4 3.5 0.9 0.68 0.75 0.41 0.48 1.4

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 Equation Significant Decreasing - - - - <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 <0.50 <0.50

Dissolved Iron (Fe) µg/L 94 215.8181818 390 3 300 No trend - - - - 630 640 630 290 280 100 130 140 130 200 - 750 880 320 230 210 180 140 110 110

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend - - - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1100 1718.181818 2200 - - Significant Increasing - - - - 450 620 480 780 480 1300 560 880 770 620 - 550 720 2400 1200 820 900 650 820 830

Dissolved Manganese (Mn) µg/L 43 103.5454545 190 0 820 Significant Decreasing - - - - 120 140 130 87 63 210 78 140 130 110 - 120 320 590 150 110 110 66 74 220

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend - - - - <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 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend - - - - <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 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend - - - - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L <100 194.5454545 330 - - No trend - - - - <100 <100 140 210 120 230 200 400 420 340 - 200 190 380 260 140 150 110 190 450

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2600 3500 4200 - - Significant Increasing - - - - 2300 2900 2600 2900 2200 5400 3100 3900 3000 3300 - 3300 3400 5100 3500 3000 3000 2700 4200 3500

Dissolved Strontium (Sr) µg/L 5.9 9.863636364 14 0 21000 No trend - - - - 6.3 8.2 6 9.7 5.8 15 6.1 9.9 8.7 7.1 - 7.1 9.2 31 14 9.2 9.7 6.9 8.9 7.3

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - No trend - - - - <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.4 - - Significant Decreasing - - - - 2.3 <2.0 <2.0 2.7 <2.0 <2.0 2 2.7 <2.0 <2.0 - 3 3.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend - - - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend - - - - <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.7 0 Equation No trend - - - - <5.0 6.1 <5.0 5.3 <5.0 6.9 <5.0 9.8 <5.0 8.2 - <5.0 <5.0 8.6 5.3 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Aluminum (Al) µg/L 140 200 380 11 Equation Significant Decreasing 220 240 290 260 270 310 220 350 210 120 640 340 180 170 250 370 280 190 300 180 160 190 130 120

Total Antimony (Sb) µg/L <1 <1 <1 0 20 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Arsenic (As) µg/L <1 2.454545455 5.2 1 5 No trend <1.0 <1.0 6.3 4.1 7 3.1 9.5 1.1 1 <1.0 21 1.1 1 1.7 1.8 10 18 4.3 2.4 1.1 <1.0 1.4 <1.0 1.1

Total Barium (Ba) µg/L 5.6 9.881818182 14 0 1000 Significant Increasing 5 4.7 4.8 5.3 5.4 7.5 4.5 9.2 5.2 12 7.3 8 8.9 7.2 12 6 6 27 14 8.4 8 6.8 7.8 6.4

Total Beryllium (Be) µg/L <1 <1 <1 0 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L 0.027 0.037727273 0.051 3 Equation Significant Increasing 0.023 0.017 0.019 0.026 0.026 0.029 0.018 0.037 0.021 0.07 0.044 0.037 0.045 0.031 0.042 0.021 0.031 0.1 0.052 0.03 0.03 0.025 0.033 0.036

Total Calcium (Ca) µg/L 1200 2190.909091 2900 - - Significant Increasing 950 840 940 1100 1100 1400 1100 1800 1000 2400 1100 1600 1700 1300 2500 1200 1600 5300 2900 2100 2100 1500 1900 1700

Total Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L <0.4 0.53 1 0 10 No trend <0.40 <0.40 0.48 0.67 1 0.84 1 0.58 <0.40 1 0.91 0.75 0.79 0.57 1.3 0.81 2.4 3 0.97 0.72 0.66 0.46 <0.40 1.3

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C
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Table A.15 - SW-23 Water Quality

Parameter
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Units Minimum Mean Maximum
Exceeding 

Guideline 1
  Mar-15-Not sampled

28-Apr-17 29-May-17 28-Jun-17 26-Jul-17 25-Aug-17 21-Sep-17 23-Oct-17 20-Nov-17 19-Dec-17 17-Jan-18 12-Feb-18 13-Mar-18 16-Apr-18 16-May-18 15-Jun-18 16-Jul-18 16-Aug-18 02-Oct-18 25-Oct-18 27-Nov-18 19-Dec-18 15-Jan-19 11-Feb-19 8-Apr-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <0.5 <0.5 1.4 0 Equation Significant Decreasing <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 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50

Total Iron (Fe) µg/L 120 279.0909091 540 6 300 Significant Decreasing 300 300 640 610 710 680 760 350 310 130 1700 310 150 220 280 1200 1300 500 260 240 190 250 140 110

Total Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 3.5 <0.50 <0.50 <0.50 <0.50 0.59 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 990 1680.909091 2200 - - Significant Increasing 420 400 410 420 470 560 510 810 480 1300 570 820 750 550 880 520 660 2100 1200 810 860 680 810 720

Total Manganese (Mn) µg/L 40 100.8181818 190 0 820 No trend 53 66 79 120 130 140 130 89 63 200 120 130 130 98 190 130 310 510 150 110 110 70 74 190

Total Mercury (Hg) µg/L <0.013 <0.013 0.015 0 0.026 Significant Decreasing 0.013 <0.013 <0.013 0.015 0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 110 191.8181818 310 - - No trend 200 <100 130 <100 <100 <100 <100 220 120 230 200 380 400 330 190 230 190 300 250 140 150 120 190 390

Total Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 2300 3372.727273 4000 - - Significant Increasing 2000 2000 2200 2400 2300 2800 2500 2800 2200 5300 2700 3500 2900 2700 3200 2700 3100 4300 3400 3000 2800 2700 4200 2800

Total Strontium (Sr) µg/L 5.4 9.6 13 0 21000 Significant Increasing 5 4.9 5.5 5.6 6.3 8.4 5.5 10 5.8 14 6.7 8.7 8.8 6.8 11 6.9 9.1 27 13 9.2 9.8 7 9 7

Total Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <2 - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 <2 3.5 - - Significant Decreasing 2.5 <2.0 3.1 2.8 2.8 3.2 2.5 2.3 2.6 <2.0 8.3 12 <2.0 <2.0 <2.0 3.1 3.4 <2.0 2 <2.0 <2.0 <2.0 <2.0 <2.0

Total Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Zinc (Zn) µg/L <5 <5 5 0 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.2 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Specialty

Radium-226 Bq/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cyanate mg/L <0.05 <0.05 <0.17 - - Significant Increasing <0.05 <0.0050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.003 <0.003 <0.005 - - Significant Increasing <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0018 0.0012 <0.005 0.0012 0.0014 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.05 0.079 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.005 0 0.005 No trend <0.003 <0.003 0.005 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0034 0.0012 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.003 <0.003 <0.005 - - <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0018 0.0012 <0.005 0.0012 0.0014 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.37 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.33 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.1 - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.1 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.1 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 100 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 23.69 23.57 24.96 26.25 26.25 28.89 25.27 31.93 22.54 17.72 21.29 18.71 20.48 21.29 23.46 28.05 22.15 22.17 28.05 21.67 19.92 19.48 17.55 18.87
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Table A.15 - SW-23 Water Quality

Parameter

Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date  

C063555 C088067 C0A9079 C0D5326 C0G5256 C0H9038 C0M7540 C0Q8175 C0T1428 C0W0330

08-May-19 7-Jun-19 9-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 20-Jan-20 11-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 14-Jul-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

58.1 104.6 57.9 50.6 50.8 78.2 69.4 28.6 28.6 27.8 32.9 20.8 23.5 29.7 - 51.8 29.7 42.5 42.3 35.9

11.32 12.95 12.77 11.94 9.08 9.34 - 6.03 6.83 6.97 7.73 9.49

291.9 225.9 320.9 159.4 270.2 200.1 - 229.4 176.6 199.6 226 242.1

6.57 7.32 5.91 6.61 6.6 4.7** 4.61 4.58 4.36 5.18 3.97 4.84 4.67 5.42 - 3.98 5.42 4.41 4.46 4.03

7.4 8.3 13 18.5 14.5 9.7 6 2.1 -0.1 0 -0.4 1.2 4.7 10.1 - 14.1 10.1 6.1 6.1 6.6

-

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

4.5 7.9 4.3 6.4 9.5 27 26 8.6 11 11 10 6.1 5.8 5.6 - 11 11 14 9.8 8.1

3.7 2.2 3.2 4.6 8.3 4.2 7.2 4.8 3.8 4.6 5.2 3.9 2.4 3.2 - 12 6.9 7.5 6.8 6.7

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

-

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010

0.063 <0.050 0.051 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 0.082 0.077 <0.050 0.057 <0.050 - <0.050 <0.050 0.11 <0.050 <0.050

0.063 <0.050 0.051 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 0.082 0.077 <0.050 0.057 <0.050 - <0.050 <0.050 0.11 <0.050 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050 0.062 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 0.078 <0.050

0.000014 0.0000845 0.00000476 0.000036 0.0000648 - 0.000000138 9.33E-08 4.68E-08 0.000000312 1.86E-08 0.000000157 0.000000142 0.00000123 - 6.08E-08 0.00000123 8.75E-08 0.000000306 0.000000038

<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 <5.0

6 10 6.2 9 13 30 32 12 12 13 15 8.4 8.1 9.1 - 16 17 15 15 12

2.2 2 2.5 3.8 4.8 6 3.7 2.6 2.7 3.1 2.9 2.3 2 1.1 - 3.6 4.9 4.6 3.5 3.8

52 68 92 52 37 10 34 48 31 27 31 42 54 79 - 65 33 39 110 56

31 43 28 41 56 110 99 47 48 54 57 37 36 39 - 64 62 62 62 49

5.94 5.28 5.92 5.82 5.58 5.61 5.63 5.67 5.77 5.6 5.24 5.66 5.2 5.68 - 5.59 5.71 5.19 4.97 5.25

0.21 0.69 0.81 0.74 0.4 0.41 0.48 0.76 0.56 0.27 0.58 0.23 0.36 0.94 - 0.61 1.5 0.61 1.3 0.26

6.6 11 11 7.7 6.2 2.8 6.9 8.3 5 3.9 4.3 5.6 7.2 8.4 - 9.4 6.3 6.8 16 7.1

21 28 33 <20 <20 <20 31 31 <20 <20 <20 <20 21 24 - 31 <20 22 46 <20

16 19 16 22 32 53 51 23 25 27 28 18 16 17 - 35 32 36 30 27

- - - - - - - - - - - - - 35 - - - - - -

<1.0 <1.0 2 <2.0 <1.0 3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.6 - <1.0 5.6 <1.0 <1.0 <1.0

0.21 0.27 0.19 0.28 0.44 0.85 0.89 0.34 0.38 0.42 0.4 0.25 0.22 0.22 - 0.54 0.44 0.55 0.42 0.37

0.25 0.37 0.27 0.35 0.46 0.83 0.81 0.38 0.4 0.42 0.48 0.29 0.3 0.35 - 0.5 0.53 0.5 0.5 0.42

8.7 15.6 17.4 11.1 2.22 1.19 4.71 5.56 2.56 0 9.09 7.41 15.4 22.8 - 3.85 9.28 4.76 8.7 6.33

NC NC NC NC NC NC NC NC NC NC NC NC NC NC - NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC - NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC - NC NC NC NC NC

NC NC NC NC NC NC NC NC NC NC NC NC NC NC - NC NC NC NC NC

160 230 270 180 160 120 220 200 150 130 150 140 170 250 - 230 170 170 360 200

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

1.3 2.4 3.1 6.4 3.5 2.3 1.3 1.3 1 <1.0 <1.0 1.2 1.5 3.1 - 3.2 3.7 3.9 3.2 1.8

6.6 10 6.7 7.1 14 29 24 9.3 8.9 9.5 10 6.1 6.8 8.2 - 14 14 12 13 10

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50

0.033 0.037 0.028 0.033 0.054 0.12 0.11 0.04 0.036 0.043 0.04 0.02 0.025 0.038 - 0.057 0.053 0.043 0.044 0.029

1400 2400 1500 2000 3200 6400 5200 2000 2100 2100 2500 1400 1500 1600 - 3000 3000 2700 2700 2400

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 0.48 0.84 0.74 2.1 0.9 <0.40 <0.40 <0.40 0.41 <0.40 <0.40 0.86 - 1.1 0.81 0.8 0.51 0.49

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50

140 170 410 290 200 120 150 180 150 94 120 110 140 390 - 310 260 280 300 220

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50

590 1000 600 960 1300 3300 4500 1700 1700 1800 2000 1200 1100 1200 - 2100 2200 2000 2100 1500

79 80 100 170 150 420 230 85 70 67 75 48 43 140 - 190 160 150 110 86

<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 <2.0

<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 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100

430 220 110 200 110 310 210 170 160 200 240 260 250 250 - <100 <100 140 330 210

<1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

2700 3300 2800 3600 4100 5100 3800 2800 3200 3500 3900 2600 2700 3300 - 3700 4200 4100 3700 3600

7.5 11 7 9.1 16 33 24 8.1 8.7 8.3 10 5.9 6.4 7.2 - 13 14 13 12 10

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0

<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 2.4 <2.0

<0.10 <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0

<5.0 5.2 <5.0 <5.0 <5.0 11 12 <5.0 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 - <5.0 5.5 <5.0 5.7 <5.0

160 250 270 200 170 120 220 200 150 140 150 140 160 250 - 230 220 170 380 210

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

1.4 2.8 3.6 7.5 3.7 3.7 1.4 1.3 1.2 <1.0 <1.0 1.2 1.6 3.8 - 3.2 5.2 4.1 3.8 1.9

5.9 11 6.6 6.5 13 28 26 8.7 8.4 8.9 10 5.6 6.5 7.5 - 14 13 12 13 9.8

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0

<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50

0.03 0.05 0.03 0.028 0.058 0.13 0.11 0.036 0.031 0.036 0.038 0.028 0.027 0.035 - 0.051 0.049 0.04 0.047 0.033

1300 2500 1500 2000 3000 6100 5200 1900 2000 2100 2400 1200 1400 1600 - 2900 2900 2600 2700 2300

1.1 1.1 <1.0 1.2 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0

<0.40 <0.40 0.5 0.84 0.72 1.8 0.91 <0.40 <0.40 <0.40 0.41 <0.40 <0.40 0.89 - 1 0.87 0.82 0.61 0.43
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Table A.15 - SW-23 Water Quality

Parameter

Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date

C063555 C088067 C0A9079 C0D5326 C0G5256 C0H9038 C0M7540 C0Q8175 C0T1428 C0W0330

08-May-19 7-Jun-19 9-Jul-19 12-Aug-19 5-Sep-19 03-Oct-19 11-Nov-19 2-Dec-19 20-Jan-20 11-Feb-20 9-Mar-20 6-Apr-20 4-May-20 1-Jun-20 Jun 29, 2020 14-Jul-20 1-Sep-20 13-Oct-20 3-Nov-20 1-Dec-20

<0.50 0.92 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 - 0.59 <0.50 <0.50 0.71 <0.50

160 200 480 390 270 310 170 180 170 130 130 120 150 480 - 380 540 390 350 230

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50

570 1100 590 960 1300 3000 4400 1600 1700 1800 2000 1000 990 1200 - 2100 2100 1900 2200 1500

76 83 100 170 150 400 220 79 68 66 76 45 40 140 - 190 150 140 110 84

<0.013 <0.013 0.0021 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013 <0.013 <0.013 0.015 <0.013

<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 <2.0

<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 <2.0

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100

380 210 <100 170 <100 290 220 150 150 180 230 250 220 230 - 110 110 140 310 180

<1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

2700 3300 2800 3500 4000 4500 3800 2400 3200 3500 3900 2300 2400 3300 - 3600 4000 3800 3700 3400

6.2 11 7.2 9.5 15 31 24 8 8.1 8.7 9.5 5.4 6.2 7 - 13 13 12 13 9.7

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0

<2.0 <2.0 2.3 <2.0 2.5 <2.0 <2.0 <2.0 2 <2.0 <2.0 <2.0 <2.0 2.1 - <2.0 2.1 <2.0 3.5 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0

<5.0 5.8 <5.0 <5.0 <5.0 9.9 8.2 <5.0 <5.0 5 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0

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

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.17 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0030 - - - - - - -

<0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.050 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0050 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0030 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090

<0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090 <0.090 - <0.090 <0.090 <0.090 <0.090 <0.090

NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA

100 100 5 100 100 - 5 5 5 5 5 5 5 5 - 5 5 5 5 5

0.04 0.04 0.04 0.04 0.04 0.06 0.06 0.04 0.04 0.04 0.04 0.04 0.04 0.04 - 0.04 0.04 0.04 0.04 0.04

2 2 2 2 2 2 2 2 2 2 2 2 2 2 - 2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1 1 1 1 1

25 25 25 25 25 25 25 25 25 25 25 25 25 25 - 25 25 25 25 25

20.23 13.45 26.25 20.82 19.26 - 29.32 23.46 19.18 17.37 18.06 20.06 22.17 23.57 - 24.65 21.02 21.67 30.47 22.05
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Table A.16 - SW-14 Water Quality tical method (Maxxam Analytics). Highlighted results include thiocyanate

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
B8I9839 B8K0166 B8L0920 B8L1067 B8L7095 B8M3139 B8N4411 B8N9019 B8P3431 B8P7255 B8Q1167 B8Q6519 B8R8792 B8S4661 B8S4878 B8T0645 B8U1408 B8U2493 B8V0643 B8W0171 B8W0039 B8W5934 B8X6959

24-Jul-18 07-Aug-18 14-Aug-18 15-Aug-18 21-Aug-18 28-Aug-18 07-Sep-18 11-Sep-18 20-Sep-18 25-Sep-18 02-Oct-18 09-Oct-18 17-Oct-18 23-Oct-18 25-Oct-18 30-Oct-18 08-Nov-18 13-Nov-18 20-Nov-18 Nov 26, 2018 Nov 27, 2018 04-Dec-18 11-Dec-18

Field Parameters

Conductivity (Field) µS/cm 33.2 1239.877419 1756 - - - 3189 2617 2572 2688 2257 2815 2457 2977 2641 2127 2473 2553 2359 2169 2225 2180 2161 1861 1826 1920 1951 1744 1767

Dissolved Oxygen mg/L 5.33 9.721111111 13.61 - - -

Oxidation Reduction Potential mV -27.8 127.3166667 222.3 - - -

pH (Field) pH 6.38 7.342258065 8.03 0 5.0 to 9.0 - 7.01 6.98 6.74 6.95 7.37 6.99 7.03 7.21 7.34 7.37 7.32 7.43 7.5 7.61 6.91 7.51 7.27 7.76 7.31 7.1 7.64 7.63 7.94

Temperature ºC -0.1 8.803225806 21.3 - - - 20.6 24 23.3 23.4 21.3 22 21.4 17.5 17.5 14 14.8 13.2 10.6 7.3 8.2 8.3 9.3 4 2 3.3 3.5 2.6 1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 69 88.25806452 110 - - - No trend 120 - 110 - - 100 120 - 110 110 - 97 90 80 78 70 62 55 68 71 71 71 73

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 - <1.0 - - <1.0 <1.0 - <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 17 21.77419355 30 - - 120 Significant Increasing 16 - 17 - - 18 17 - 19 19 - 19 19 18 17 18 16 16 16 18 16 15 16

Dissolved Sulphate (SO4) mg/L 470 740.9677419 1100 - - - Significant Increasing 470 - 470 - - 520 540 - 580 610 - 760 680 680 680 610 640 620 650 630 630 570 630

Dissolved Fluoride (F-) mg/L 0.13 0.174 0.19 - - 0.12 No trend - - 0.18 - - - - - - 0.18 - - - - 0.17 - - - - - 0.19 - -

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.087 - - - No trend 0.011 - 0.014 - - <0.010 0.059 - 0.012 0.012 - <0.010 0.013 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.22 3.240645161 5.6 - - - Significant Decreasing 2.7 - 3.2 - - 2.6 0.82 - 3.3 2.2 - 4.3 4.3 5.5 5.9 6.7 8.1 6.3 4.8 8.3 8.3 6.8 7.6

Nitrate (N) mg/L 0.22 2.721935484 4.5 - - 13 No trend 0.7 - 1.4 - - 0.92 0.25 - 1.5 1.1 - 1.9 2.9 4.7 5 6.1 7.5 5.7 3.3 6.4 6.3 5.6 6.4

Nitrite (N) mg/L <0.01 0.526258065 1.2 - - 60 Significant Decreasing 2 - 1.8 - - 1.7 0.57 - 1.8 1.1 - 2.4 1.4 0.75 0.98 0.61 0.62 0.52 1.5 1.9 1.9 1.2 1.2

Nitrogen (Ammonia Nitrogen) mg/L 0.22 12.64903226 20 - - - Significant Increasing 5.9 - 5 - - 2.9 4 - 2.7 2.9 - 3.8 3.9 3 3 <0.050 2.3 2 5.4 6.4 6.5 4.3 6.9

Unionized Ammonia (as N) mg/L 0.00012 0.07822129 0.35 0 0.5 0.019 Significant Increasing 0.0249 - 0.0138 - - 0.0129 0.0187 - 0.0193 0.0171 - 0.0242 0.0238 0.0182 0.00392 0.000131 0.0075 0.0131 0.0107 0.00872 0.0311 0.0187 0.0534

Physical

Total Alkalinity (Total as CaCO3) mg/L 69 88.61290323 110 - - - No trend 120 - 110 - - 100 120 - 110 (1) 110 - 98 90 80 78 71 62 56 68 71 72 72 73

Hardness (CaCO3) mg/L 290 445.483871 590 - - - Significant Increasing 280 - 310 - - 320 310 - 340 330 - 360 340 350 360 340 340 350 360 350 350 350 370

Reactive Silica (SiO2) mg/L 1.1 3.561290323 7 - - - No trend 3.9 - 3.9 - - 4.2 4.7 - 5.5 5.7 - 5.3 4.7 4.7 4.1 3.5 2.9 2.8 2.9 3.1 3.1 3.1 2.7

Colour TCU <5 10.22580645 24 - - - No trend 42 - 58 - - 77 94 - 60 (1) 63 - 37 31 32 22 27 17 16 6.9 11 10 9.6 7.9

Conductivity µS/cm 1200 1800 2200 - - - Significant Increasing 1300 - 1400 - - 1400 1400 - 1500 1500 - 1600 1500 1600 1600 1500 1500 1500 1500 1500 1600 1500 1500

pH pH 7.38 7.706451613 7.9 0 5.0 to 9.0 - Significant Increasing 7.47 - 7.37 - - 7.51 7.49 - 7.54 7.49 - 7.51 7.47 7.35 7.15 7.25 7.4 7.39 7.29 7.41 7.29 7.65 7.59

Turbidity NTU 0.74 1.394516129 4.1 - - - No trend 4.4 - 3.2 - - 1.7 1.1 - 4 3.3 - 0.69 0.83 1.3 0.78 0.79 1.3 0.6 0.77 0.54 0.56 0.46 0.96

Total Organic Carbon (C) mg/L 2.1 3.174193548 5.7 - - - Significant Decreasing 9.9 - 14 - - 14 15 - 12 12 - 8.4 7 6.6 5.8 5.6 4.8 4.5 3.4 3.2 3.2 4.3 3.1

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend - - 49 - - - - - - 50 - - - - <20 - - - - - <20 - -

Calculated TDS mg/L 820 1258.064516 1800 - - - Significant Increasing 870 - 910 - - 960 960 - 1000 1100 - 1200 1100 1100 1200 1100 1100 1000 1100 1100 1100 990 1100

Total Dissolved Solids mg/L 1300 1300 1300 - - - 0 - - - - - - - - - - - - - - - - - - - - - - -

Total Suspended Solids mg/L <1 1.622580645 2.8 0 30 - Significant Decreasing 10 7.6 6.8 4.4 12 3.6 1.8 9.6 11 9.2 4.8 1.2 1.2 <1.0 1 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 2 2.4

Calculated

Anion Sum me/L 11.9 18.07419355 26.6 - - - Significant Increasing 12.9 - 12.7 - - 13.5 14.3 - 15 15.5 - 18.5 16.8 16.7 16.7 15.2 15.6 14.8 15.7 15.6 15.6 14.2 15.5

Cation Sum me/L 12.2 18.99354839 25.4 - - - Significant Increasing 13 - 14.7 - - 15.3 14.2 - 15.6 15.2 - 17 15.9 16.2 16.6 15.2 14.8 15.3 16.1 15.6 15.6 14.6 16

Ion Balance (% Difference) % 0.03 3.267333333 15.8 - - - No trend 0.54 - 7.01 - - 6.22 0.39 - 1.7 1.01 - 4.28 2.81 1.34 0.18 0.03 2.54 1.46 1.38 0.16 0.1 1.28 1.65

Langelier Index (@ 20C) N/A -0.192 0.267903226 0.497 - - - Significant Increasing 0.027 - -0.087 - - 0.037 0.085 - 0.133 0.055 - 0.035 -0.045 -0.203 -0.417 -0.356 -0.277 -0.313 -0.317 -0.19 -0.307 0.056 0.036

Langelier Index (@ 4C) N/A -0.439 0.022612903 0.253 - - - Significant Increasing -0.219 - -0.333 - - -0.209 -0.161 - -0.113 -0.191 - -0.21 -0.291 -0.448 -0.662 -0.601 -0.522 -0.559 -0.563 -0.436 -0.553 -0.19 -0.209

Saturation pH (@ 20C) N/A 7.3 7.439032258 7.64 - - - Significant Decreasing 7.45 - 7.46 - - 7.47 7.41 - 7.41 7.44 - 7.48 7.52 7.55 7.57 7.61 7.67 7.7 7.61 7.6 7.6 7.59 7.56

Saturation pH (@ 4C) N/A 7.54 7.684516129 7.88 - - - Significant Decreasing 7.69 - 7.71 - - 7.72 7.65 - 7.65 7.68 - 7.72 7.76 7.8 7.81 7.86 7.92 7.95 7.86 7.85 7.84 7.84 7.8

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 9 - - Equation Significant Decreasing - - 9.6 - - 9.9 12 9.5 8.3 7.6 7.1 6.5 6.3 5.9 6.7 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 1.419354839 2.8 - - 20 No trend - - 1.7 - - 1.7 1.3 1.5 1.8 1.6 1.5 1.9 1.8 1.6 1.8 1.6 1.8 1.7 2.2 2.4 2.5 1.8 2

Dissolved Arsenic (As) µg/L 1.7 5.551612903 14 0 1000 5 No trend - - 25 - - 29 36 28 22 18 15 12 8.2 6.8 5.9 4.9 4.1 5.6 2.4 2.2 1.9 2.9 2.1

Dissolved Barium (Ba) µg/L 21 28 37 - - 1000 No trend - - 39 - - 44 48 50 47 52 55 50 50 51 49 45 40 40 30 29 28 36 27

Dissolved Beryllium (Be) µg/L <1 <1 <1 - - 5.3 No trend - - <1.0 - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend - - <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 <2.0

Dissolved Boron (B) µg/L <50 59.12903226 88 - - 1200 Significant Increasing - - <50 - - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.010580645 0.032 - - Equation No trend - - 0.01 - - 0.01 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 0.01 <0.010 0.01 <0.010 <0.010 0.026 <0.010

Dissolved Calcium (Ca) µg/L 100000 161290.3226 220000 - - - Significant Increasing - - 110000 - - 120000 110000 120000 120000 120000 130000 130000 130000 130000 130000 130000 120000 130000 130000 130000 130000 130000 140000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - - No trend - - <1.0 - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 12 42.03225806 72 - - 10 Significant Decreasing - - 89 - - 84 81 85 88 87 95 100 100 100 110 100 98 99 110 110 110 99 100

Dissolved Copper (Cu) µg/L <0.5 1.022903226 2.3 0 600 Equation No trend - - 1.1 - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 0.71 <2.0

Dissolved Iron (Fe) µg/L <50 <50 140 - - 300 Significant Decreasing - - 52 - - 120 140 130 100 180 160 130 93 99 110 70 59 62 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 400 Equation No trend - - <0.50 - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 8300 10858.06452 13000 - - - Significant Increasing - - 6000 - - 6800 6800 7600 7200 7400 8200 7800 7300 7600 8000 7100 6700 7500 6800 6300 6300 6800 6800

Dissolved Manganese (Mn) µg/L <2 238.2580645 500 - - 820 Significant Decreasing - - 340 - - 380 640 340 170 340 240 370 440 460 460 420 340 320 280 280 280 540 240

Dissolved Molybdenum (Mo) µg/L 2 11.5516129 20 - - 73 Significant Increasing - - 4.8 - - 4.9 4.2 4.3 4.6 4 4.3 5.4 4.5 4.4 4.6 4.1 4.2 4.3 6.2 6.2 6.6 5.9 6

Dissolved Nickel (Ni) µg/L 3 5.609677419 8.6 0 1000 Equation Significant Increasing - - 3.7 - - 3.7 3.1 3.2 3.2 2.9 3.1 3.2 2.6 2.8 3 3 4.2 3.7 5.8 5.9 6.2 5.8 5.8

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend - - <100 - - <100 120 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 33000 54548.3871 76000 - - - Significant Increasing - - 47000 - - 49000 45000 50000 50000 49000 51000 53000 49000 50000 50000 47000 45000 46000 48000 46000 46000 43000 47000

Dissolved Selenium (Se) µg/L <0.5 7.69 15 - - 1 Significant Increasing - - <1.0 - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 1.5 1.6 1.7 1.8 1.7 1.9 2.6 2.8 2.9 2.3 2.9

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 - - 0.1 No trend - - <0.10 - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 110000 178709.6774 240000 - - - Significant Increasing - - 160000 - - 170000 150000 180000 170000 160000 180000 190000 170000 180000 180000 160000 150000 160000 170000 160000 160000 140000 160000

Dissolved Strontium (Sr) µg/L 250 440.3225806 610 - - 21000 Significant Increasing - - 190 - - 200 190 210 200 210 230 220 230 230 230 220 220 230 220 220 220 220 230

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 - - 0.8 No trend - - <0.10 - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 - - - No trend - - <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend - - <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 <2.0

Dissolved Uranium (U) µg/L 0.3 0.966451613 2 - - 15 Significant Increasing - - 0.6 - - 0.61 0.53 0.57 0.7 0.71 0.7 0.68 0.61 0.56 0.49 0.44 0.36 0.34 0.53 0.6 0.62 1.1 0.82

Dissolved Vanadium (V) µg/L <2 <2 <2 - - 6 No trend - - <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 12 0 1000 Equation Significant Decreasing - - 9 - - 6.5 9.1 13 7 11 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.1 9.6 33 <5.0

Total Metals

Total Aluminum (Al) µg/L <50 <50 51 - - Equation Significant Decreasing 57 30 19 18 17 17 20 15 18 20 17 22 30 19 43 18 34 110 16 13 17 60 15

Total Antimony (Sb) µg/L <1 1.525806452 <10 - - 20 No trend 1.7 2.1 1.8 2 1.4 1.7 1.4 1.5 1.9 1.5 1.8 1.8 1.6 1.7 1.8 1.7 1.8 1.7 2.2 2.3 2.4 1.9 2.2

Total Arsenic (As) µg/L <10 10.90322581 18 0 1000 5 No trend 27 36 31 31 34 32 39 33 28 23 19 15 10 7.9 7.5 7 6.2 7.4 7.3 5.8 5.7 8.7 5.6

Total Barium (Ba) µg/L 19 26.32258065 35 - - 1000 Significant Decreasing 45 38 37 34 45 40 45 47 44 50 54 47 50 48 47 43 39 40 30 28 27 36 26

Total Beryllium (Be) µg/L <1 <1 <10 - - 5.3 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Bismuth (Bi) µg/L <2 <2 <20 - - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) µg/L <50 65.03225806 <500 - - 1200 Significant Increasing <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Cadmium (Cd) µg/L <0.01 0.013645161 <0.1 - - Equation No trend 0.021 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.026 <0.010 <0.010 <0.010 0.014 <0.010

Total Calcium (Ca) µg/L 98000 152838.7097 200000 - - - Significant Increasing 100000 110000 110000 110000 100000 110000 100000 110000 120000 110000 120000 130000 120000 120000 130000 120000 120000 130000 130000 130000 130000 130000 130000

Total Chromium (Cr) µg/L <1 <1 <10 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0

Total Cobalt (Co) µg/L 12 42.38709677 70 - - 10 Significant Decreasing 81 100 95 100 79 91 87 88 93 89 100 110 100 110 110 100 100 100 120 110 110 97 99

Statistics: from 01-Jan-20 to  31-Dec-20

MDMER

IA Appendix 

K, Table 6, 

Column C
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Table A.16 - SW-14 Water Quality tical method (Maxxam Analytics). Highlighted results include thiocyanate

Parameter Units
Mann Kendall Trend 

Analysis
Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
B8I9839 B8K0166 B8L0920 B8L1067 B8L7095 B8M3139 B8N4411 B8N9019 B8P3431 B8P7255 B8Q1167 B8Q6519 B8R8792 B8S4661 B8S4878 B8T0645 B8U1408 B8U2493 B8V0643 B8W0171 B8W0039 B8W5934 B8X6959

24-Jul-18 07-Aug-18 14-Aug-18 15-Aug-18 21-Aug-18 28-Aug-18 07-Sep-18 11-Sep-18 20-Sep-18 25-Sep-18 02-Oct-18 09-Oct-18 17-Oct-18 23-Oct-18 25-Oct-18 30-Oct-18 08-Nov-18 13-Nov-18 20-Nov-18 Nov 26, 2018 Nov 27, 2018 04-Dec-18 11-Dec-18

Statistics: from 01-Jan-20 to  31-Dec-20

MDMER

IA Appendix 

K, Table 6, 

Column C

Total Copper (Cu) µg/L <5 <5 <5 0 600 Equation Significant Increasing 2 1.3 1.5 1.6 0.52 0.86 0.63 0.54 0.51 <2.0 0.63 0.65 0.6 <0.50 <2.0 0.53 0.66 1.3 1 0.8 <2.0 0.79 1.1

Total Iron (Fe) µg/L <500 <500 530 - - 300 No trend 240 230 150 220 170 200 230 200 220 320 270 220 200 180 190 170 190 150 190 180 160 280 300

Total Lead (Pb) µg/L <0.5 <0.5 <5 0 400 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.53 <0.50 <0.50 <0.50 <0.50 <0.50

Total Magnesium (Mg) µg/L 7700 10300 12000 - - - Significant Increasing 6200 5800 5600 5300 6400 6100 6600 6700 6700 7200 8200 7700 7200 7400 7300 7000 6900 7400 6700 6500 6300 6600 6200

Total Manganese (Mn) µg/L 49 235.2580645 460 - - 820 Significant Decreasing 720 430 360 420 450 360 660 390 330 400 270 370 440 450 440 420 340 320 270 280 280 570 230

Total Mercury (Hg) µg/L <0.013 <0.013 0.013 - - 0.026 Significant Decreasing - - 0.015 - - <0.013 <0.013 0.013 <0.013 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Total Molybdenum (Mo) µg/L <2 11.5483871 <20 - - 73 Significant Increasing 4.4 5.5 4.7 5.6 3.6 4.7 4 4.4 4.8 4.2 4.3 5.6 5.1 4.4 4.5 4.2 4.5 4.6 6.1 6.8 6.7 5.9 6

Total Nickel (Ni) µg/L <20 <20 <20 0 1000 Equation Significant Increasing 6 3.9 3.4 4.2 3.2 3.7 3.1 3.1 3.2 2.9 3.2 3.4 3.1 2.8 3 3 3.9 3.9 6.1 6 6.1 5.9 5.7

Total Phosphorus (P) µg/L <100 <100 <1000 - - - Significant Decreasing 100 160 140 140 180 120 150 170 140 160 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total Potassium (K) µg/L 31000 51129.03226 67000 - - - Significant Increasing 38000 44000 43000 44000 42000 44000 42000 44000 48000 46000 50000 50000 48000 47000 48000 46000 43000 44000 46000 46000 45000 43000 44000

Total Selenium (Se) µg/L <0.5 7.939677419 15 - - 1 Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 1.6 1.7 1.9 1.7 1.9 2 2.9 2.9 3 2.2 2.9

Total Silver (Ag) µg/L <0.1 <0.1 <1 - - 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Sodium (Na) µg/L 110000 169677.4194 220000 - - - Significant Increasing 140000 150000 150000 150000 140000 150000 150000 150000 160000 160000 180000 180000 170000 170000 170000 170000 160000 160000 160000 160000 160000 140000 140000

Total Strontium (Sr) µg/L 230 418.7096774 590 - - 21000 Significant Increasing 170 180 180 180 180 190 190 200 210 200 230 220 220 220 220 220 210 210 210 210 210 220 230

Total Thallium (Tl) µg/L <0.1 <0.1 <1 - - 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Total Tin (Sn) µg/L <2 <2 <20 - - - No trend <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 <2.0 <2.0 <2.0 <2.0 <2.0

Total Titanium (Ti) µg/L <2 <2 <20 - - - Significant Decreasing 2.5 2.4 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0

Total Uranium (U) µg/L <1 <1 1.9 - - 15 Significant Increasing 1.2 0.67 0.57 0.58 0.45 0.59 0.53 0.55 0.61 0.68 0.75 0.65 0.64 0.54 0.52 0.45 0.37 0.35 0.55 0.56 0.62 1.1 0.84

Total Vanadium (V) µg/L <2 <2 <20 - - 6 No trend <2.0 <2.0 <2.0 2.2 <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 <2.0

Total Zinc (Zn) µg/L <5 <5 <50 0 1000 Equation Significant Decreasing 23 7.3 6.8 5.7 8.4 6.7 8.4 13 7.2 12 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.9 <5.0 7.1 8.6 39 <5.0

Specialty

Radium-226 Bq/L <0.01 <0.01 <0.01 - - - <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cyanate mg/L 0.05 7.705967742 25 - - - Significant Increasing - - 1.6 - - - 0.42 0.46 0.5 <0.050 0.5 <0.050 0.37 0.48 0.69 1.1 2.8 2.1 5.7 5.7 5.5 3.1 5.9

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 0.015045455 0.021 - - - Significant Decreasing 0.11 0.14 0.12 0.14 0.092 0.14 0.11 0.13 0.13 0.13 0.13 0.14 0.15 0.15 0.15 0.14 0.17 0.15 0.2 0.11 0.11 0.086 0.013

Thiocyanate mg/L <0.17 1.756129032 5 - - - Significant Increasing - - <0.17 - - - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 0.010983871 0.023 - - 0.005 No trend - - 0.003 - - - 0.0041 0.003 0.0047 <0.0030 0.004 0.0094 0.0055 0.0035 0.004 0.0071 0.0032 0.0096 0.015 0.011 0.0088 0.0079 0.011

Total Cyanide (CN) mg/L <0.005 0.012045 0.022 - - - 0.11 0.14 0.0058 0.0089 0.0051 0.0057 0.11 0.13 0.13 0.13 0.13 0.14 0.15 0.15 0.15 0.14 0.17 0.15 0.2 0.11 0.11 0.086 0.013

Organics

Benzene mg/L <0.001 <0.001 <0.001 - - 0.37 No trend - - <0.0010 - - - - - - <0.0010 - - - - <0.0010 - - - - - <0.0010 - -

Toluene mg/L <0.001 <0.001 <0.001 - - 0.002 No trend - - <0.0010 - - - - - - <0.0010 - - - - <0.0010 - - - - - <0.0010 - -

Ethylbenzene mg/L <0.001 <0.001 <0.001 - - 0.09 No trend - - <0.0010 - - - - - - <0.0010 - - - - <0.0010 - - - - - <0.0010 - -

Total Xylenes mg/L <0.002 <0.002 <0.002 - - 0.33 No trend - - <0.0020 - - - - - - <0.0020 - - - - <0.0020 - - - - - <0.0020 - -

C6 - C10 (less BTEX) mg/L <0.05 <0.05 <0.09 - - - Significant Increasing - - <0.010 - - - - - - <0.010 - - - - <0.010 - - - - - <0.010 - -

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.09 - - - No trend - - <0.050 - - - - - - <0.050 - - - - <0.050 - - - - - <0.050 - -

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend - - <0.050 - - - - - - <0.050 - - - - <0.050 - - - - - <0.050 - -

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing - - <0.10 - - - - - - <0.10 - - - - <0.10 - - - - - <0.10 - -

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 - - 0.1 Significant Decreasing - - <0.10 - - - - - - <0.10 - - - - <0.10 - - - - - <0.10 - -

Hydrocarbon Resemblance mg/L - - - - N/A - - - - - - NA - - - - NA - - - - - NA - -

Reached Baseline at C32 mg/L - - - - N/A - - - - - NA - - - - NA - - - - - NA - -

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.37 - 0.37 - - 0.37 0.37 - 0.37 0.37 - 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

Copper µg/L 4 - 4 - - 4 4 - 4 4 - 4 4 4 4 4 4 4 4 4 4 4 4

Lead µg/L 7 - 7 - - 7 7 - 7 7 - 7 7 7 7 7 7 7 7 7 7 7 7

Nickel µg/L 150 - 150 - - 150 150 - 150 150 - 150 150 150 150 150 150 150 150 150 150 150 150

Dissolved Zinc µg/L 174.24 - 274.45 - - 230.69 222.71 - 172.76 163.89 - 147.04 122.36 112.32 193.86 111.05 127.01 85.34 113.13 127.6 82.17 93.18 66.97
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Table A.16 - SW-14 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

- change in a plete plete plete N) N/Hg)

Sample Date Sample Date

B8Y0839 B8Y5276 B8Y5273 B8Y5280 B902195 B910148 B915510 B915560 B919341 B927600 B933880 B943078 B945824 B952515 B960755 B967445 B970208 B982123 B988792 B996185 B9A2002 B9B2992 B9B5467 B9C4743 B9C9321 B9D9560 B9E6965 B9F4285 B9G1072 B9H0983

18-Dec-18 24-Dec-18 27-Dec-18 27-Dec-18 31-Dec-18 08-Jan-19 15-Jan-19 16-Jan-19 22-Jan-19 29-Jan-19 05-Feb-19 12-Feb-19 19-Feb-19 26-Feb-19 05-Mar-19 12-Mar-19 18-Mar-19 26-Mar-19 02-Apr-19 9-Apr-19 16-Apr-19 24-Apr-19 30-Apr-19 07-May-19 14-May-19 21-May-19 28-May-19 04-Jun-19 11-Jun-19 18-Jun-19

1861 1843 1836 1836 1053 1083 1090 1105 1060 1410 1429 1438 1422 1438 1486 1019 1435 2040 1816 1833 2134 2183 2118 2352 2158 2089 2242 2396 2669 2911

7.9 8.02 8.24 8.24 7.93 7.5 8.02 7.55 7.79 7.79 8.53 8.48 8.93 8.37 8.25 7.45 8.05 7.59 7.52 7.81 7.7 7.42 7.79 7.71 7.21 7.37 7.13 6.88 7.04 7.21

1.4 1.9 1.6 1.6 1.4 1.2 1.1 1.1 1.4 2.5 1.3 1.6 2.2 1.4 1.2 1.4 2.9 4.3 4.5 2.7 7.6 9 8.5 11.2 10.4 10 11.1 12.7 16.9 19.9

85 87 86 86 93 89 89 87 92 92 100 110 110 99 110 110 95 86 75 79 70 63 49 60 58 47 57 58 58 59

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

18 18 18 18 20 21 22 20 21 21 23 22 21 22 26 27 25 23 19 21 22 23 23 23 24 23 24 24 27 25

660 610 590 650 680 690 730 720 640 590 610 610 610 680 670 620 540 540 450 480 510 480 460 470 480 470 500 500 590 570

0.19 - - - - - - 0.19 - - - 0.15 - - 0.13 - - - - 0.14 - - - 0.16 0.15 - - 0.16 - -

<0.010 <0.010 <0.010 <0.010 <0.010 0.023 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

6.6 6.7 6.9 6.7 6.8 2.7 2.3 2.3 1.9 2 1.8 2.5 2.1 2.2 2.1 1.9 2.1 2.3 3.1 5.2 6.7 7.5 8.8 8.9 9.8 9.4 8.5 7.7 7.5 6.9

5.3 5.5 5.9 5.7 5.6 1.3 0.91 0.9 0.54 0.66 0.38 1.2 0.82 1 0.74 0.47 0.74 0.94 2 4.1 5.2 6 7.4 7.8 9.1 8.8 7.7 6.8 6.5 5.8

1.3 1.2 1.1 1.1 1.2 1.4 1.4 1.4 1.4 1.3 1.5 1.3 1.3 1.2 1.4 1.5 1.3 1.4 1.1 1.1 1.5 1.5 1.3 1.1 0.76 0.63 0.75 0.93 1 1.1

8.8 9.8 9.3 9.3 12 13 14 14 13 11 14 13 13 15 15 15 13 12 8.4 8.9 8 7.2 4.4 5.5 4.8 4 6.9 8 7.4 7.7

0.0642 0.0981 0.15 0.15 0.0938 0.0373 0.131 0.0447 0.0738 0.0684 0.422 0.359 1.01 0.319 0.239 0.039 0.151 0.0547 0.0331 0.0589 0.0611 0.0323 0.0443 0.0569 0.0149 0.0173 0.0188 0.0139 0.0254 0.0488

85 87 86 86 93 90 89 87 92 93 110 110 110 100 110 110 96 87 76 79 70 64 49 60 59 48 57 58 58 59

370 370 360 360 370 370 360 350 350 330 360 340 310 320 330 340 300 270 260 280 290 270 290 300 290 290 290 290 290 290

2.8 2.5 2.7 2.8 2.7 2.9 3.3 3.3 2.9 2.7 2.7 2.6 2.9 2.7 3 3 2.7 2.6 2.1 2.3 2.3 1.9 1.6 1.6 1.1 0.85 1.1 1.1 1.1 0.82

7.1 <5.0 5.2 5.3 <5.0 5.4 5.5 5 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 5.2 5.7 <5.0 8.1 11 8.8 8.6 7.4 7.5 10 8.7 8.3 10 9.6 11

1600 1500 1500 1500 1600 1600 1700 1700 1600 1500 1500 1500 1500 1500 1600 1600 1500 1300 1200 1300 1300 1300 1200 1200 1200 1300 1300 1300 1300 1300

7.66 7.59 7.57 7.45 7.69 7.53 7.65 7.5 7.7 7.72 7.85 7.81 8.06 7.81 7.59 7.67 7.56 7.75 7.61 7.37 7.48 7.58 7.23 7.44 7.38 7.38 7.47 7.24 7.48 7.42

0.94 2.2 2.6 1.4 1.5 1.6 1.5 1.3 2.1 1.6 1.4 1.2 1.6 1.3 1.4 2 6.6 2.3 1.8 1.3 1.8 1.1 0.74 0.69 0.8 1.2 0.59 0.74 0.61 0.65

2.9 3 3 3.2 2.7 2.6 2.4 2.4 2.7 2.8 2.4 2.2 2.1 2.1 2.3 2.5 2.2 2.2 2.8 2.8 2.5 2.4 2.6 2.6 2.8 2.9 2.5 2.8 3.2 3.3

<20 - - - - - - <20 - - - <20 - - <20 - - - - <20 - - - <20 <20 - - <20 - -

1100 1100 1100 1100 1200 1200 1200 1200 1100 1000 1100 1100 1000 1100 1100 1100 970 930 790 850 910 860 840 880 880 850 900 900 990 980

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

2.8 <2.0 <2.0 <2.0 3.2 1.4 2 3.2 5.2 3 2.4 2 2 1.8 2.8 3.2 5.8 4.2 <2.0 3 1.2 <2.0 1.6 1.8 1.6 1.4 <1.0 2.4 1 1.6

16.5 15.4 15 16.2 17.1 16.9 17.7 17.5 15.9 14.9 15.6 15.8 15.7 16.9 16.9 16 14.1 13.7 11.6 12.4 13.1 12.4 11.8 12.3 12.6 12 12.8 12.8 14.8 14.3

16.4 16.5 16.3 16.5 16.8 17 17.2 16.8 16.5 15.7 17.2 16.2 15 15.6 16.5 16.8 14.8 13.5 11.8 12.7 13.4 12.7 13.1 13.7 13.2 12.8 13.4 13.9 13.6 13.9

0.09 3.36 4.02 0.89 0.86 0.47 1.52 2.1 1.98 2.39 4.66 1.31 2.15 3.98 1.08 2.59 2.36 0.81 0.9 1.15 1.13 1.32 5.27 5.32 2.52 3.18 2.25 4.28 4.34 1.49

0.157 0.104 0.069 -0.051 0.228 0.044 0.148 -0.021 0.217 0.218 0.429 0.395 0.594 0.318 0.128 0.222 0.034 0.129 -0.061 -0.262 -0.196 -0.153 -0.586 -0.283 -0.369 -0.455 -0.298 -0.512 -0.287 -0.325

-0.088 -0.142 -0.176 -0.296 -0.017 -0.201 -0.097 -0.266 -0.029 -0.028 0.183 0.149 0.349 0.072 -0.118 -0.024 -0.212 -0.117 -0.308 -0.508 -0.443 -0.4 -0.833 -0.529 -0.615 -0.702 -0.544 -0.758 -0.533 -0.57

7.5 7.49 7.5 7.5 7.46 7.49 7.5 7.52 7.49 7.5 7.42 7.42 7.47 7.5 7.46 7.44 7.52 7.62 7.68 7.63 7.68 7.73 7.81 7.72 7.75 7.84 7.77 7.75 7.77 7.75

7.74 7.73 7.74 7.74 7.71 7.73 7.74 7.77 7.73 7.75 7.67 7.67 7.71 7.74 7.71 7.69 7.77 7.86 7.92 7.88 7.92 7.98 8.06 7.97 7.99 8.09 8.01 8 8.02 8

<5.0 <5.0 <5.0 <5.0 6.4 <5.0 <5.0 <5.0 6.8 5.7 9.1 10 13 <5.0 <5.0 12 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

2.6 2.6 2.4 2.3 2.6 2.3 2.1 2.1 2.6 2.6 3 3.1 3.2 3.1 3 2.9 2.8 2.1 1.8 1.8 2 1.8 1.8 2 2.1 2 2.3 2.4 2.4 2.4

1.8 1.7 1.7 1.7 5.8 1.6 1.3 1.4 7.3 4 4.7 5.4 6.1 3.9 4.3 3.7 2.5 2.9 3.7 3.1 3.5 2.9 3.5 3.8 3.8 4 4.9 5.6 6.4 7.9

23 22 23 23 21 22 21 21 23 21 19 17 15 17 19 23 21 21 20 22 23 22 24 22 22 22 20 20 21 21

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 51 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<0.010 0.011 <0.010 <0.010 <0.010 0.012 0.01 0.01 <0.010 0.011 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

140000 140000 130000 140000 140000 140000 130000 130000 130000 120000 130000 120000 120000 120000 120000 120000 110000 97000 93000 100000 100000 99000 110000 110000 100000 100000 100000 100000 100000 110000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

100 97 97 97 100 110 100 100 100 87 90 95 94 91 97 89 77 71 58 56 55 51 47 46 50 46 53 55 53 55

<2.0 <2.0 <2.0 <2.0 1.6 <2.0 1.1 <2.0 <2.0 1.1 <2.0 1.1 1.4 1.4 1.5 1.9 1.3 1 0.71 0.68 0.66 0.75 0.68 0.69 0.62 0.52 0.58 0.59 0.61 0.64

<50 <50 <50 <50 <50 <50 52 54 <50 <50 <50 <50 <50 67 85 60 <50 <50 58 63 63 <50 64 53 <50 <50 51 <50 <50 <50

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

6700 6500 6700 6800 6500 6500 6400 6300 6500 6400 7000 6500 6100 6200 6600 7200 6200 5900 6300 6700 7400 6600 7500 7400 7300 6800 7100 6900 6900 7000

190 170 200 200 160 190 180 180 180 170 140 100 77 100 120 140 130 130 170 140 97 68 72 82 48 34 41 39 33 22

8.5 9.6 8.9 8.5 11 8.8 8.1 7.9 10 11 13 14 13 14 14 13 13 11 7.5 8.1 8.2 8.2 7.3 8.1 7.6 7.1 9.2 13 9.6 10

4.8 5 5.4 5.3 5.8 7.2 8.3 8.6 6.7 5.8 6.1 5.1 4.6 6.8 7.1 7.2 5.8 5.1 3.9 4 4 4.1 3.7 4.1 3.5 3.4 3.6 3.1 3.1 2.6

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

48000 48000 48000 49000 49000 49000 51000 50000 49000 47000 50000 48000 44000 46000 48000 49000 43000 39000 32000 36000 39000 36000 40000 42000 39000 39000 40000 43000 42000 42000

3.2 3.3 3.4 3.5 4.1 5 5.5 5.5 5.8 4.5 5.3 5.6 5.5 5.3 5.2 4.8 4 3.9 2.8 2.8 3.1 2.9 2.6 2.6 2.8 2.4 2.6 2.6 2.5 2.5

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

160000 170000 160000 170000 170000 170000 180000 170000 170000 160000 180000 170000 150000 160000 180000 180000 150000 140000 120000 130000 140000 130000 140000 140000 140000 130000 140000 150000 140000 150000

240 240 240 240 250 250 260 260 250 240 270 250 240 250 260 280 250 220 200 220 230 220 240 250 240 240 240 250 240 240

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <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 <2.0 <2.0 <2.0 <2.0

1.5 1.5 1.1 1.1 1.4 0.93 0.74 0.75 1.2 1.4 1.7 1.9 2 2.1 2 2 1.9 1.7 1.2 1.1 0.97 0.83 0.51 0.64 0.59 0.5 0.82 0.85 0.81 0.77

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<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 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

24 42 33 35 48 22 24 19 93 53 33 33 47 26 24 67 130 78 47 25 22 25 12 9.1 8.3 12 9.7 12 8.1 11

2.5 2.4 2.3 2.3 2.8 2.3 2 2.1 2.5 2.8 3.1 3.1 3.2 3.1 2.9 2.8 2.7 2.3 1.7 1.8 1.9 2 1.9 1.9 2.1 2.2 2.4 2.3 2.4 2.6

7.1 6.4 6.3 6.4 19 6.6 6.1 6.3 24 17 20 19 20 19 18 16 13 10 9 9.7 9.2 9.3 7.4 9.9 9.7 8.5 14 14 12 13

23 21 23 23 20 22 21 21 23 21 17 17 16 17 18 22 21 21 21 22 22 23 22 21 21 21 21 19 20 23

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50 50 56 51 <50 <50 <50 <50 <50 51 <50 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<0.010 <0.010 0.02 <0.010 <0.010 0.014 <0.010 0.01 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.018 <0.010 <0.010 <0.010

140000 130000 130000 130000 130000 140000 130000 130000 130000 120000 120000 120000 120000 120000 120000 120000 110000 97000 94000 96000 88000 100000 96000 98000 99000 95000 100000 96000 100000 110000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

110 110 100 100 110 110 110 110 110 89 96 100 97 96 97 94 82 77 59 57 59 55 51 54 48 49 56 54 56 57
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Table A.16 - SW-14 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

- change in a plete plete plete N) N/Hg)

Sample Date Sample Date

B8Y0839 B8Y5276 B8Y5273 B8Y5280 B902195 B910148 B915510 B915560 B919341 B927600 B933880 B943078 B945824 B952515 B960755 B967445 B970208 B982123 B988792 B996185 B9A2002 B9B2992 B9B5467 B9C4743 B9C9321 B9D9560 B9E6965 B9F4285 B9G1072 B9H0983

18-Dec-18 24-Dec-18 27-Dec-18 27-Dec-18 31-Dec-18 08-Jan-19 15-Jan-19 16-Jan-19 22-Jan-19 29-Jan-19 05-Feb-19 12-Feb-19 19-Feb-19 26-Feb-19 05-Mar-19 12-Mar-19 18-Mar-19 26-Mar-19 02-Apr-19 9-Apr-19 16-Apr-19 24-Apr-19 30-Apr-19 07-May-19 14-May-19 21-May-19 28-May-19 04-Jun-19 11-Jun-19 18-Jun-19

<2.0 2.2 1.6 1.6 2.6 2.1 1.6 <2.0 2.8 2.3 2.4 2.3 2.4 2.7 2.4 3.2 2.3 1.8 1.5 0.92 1 0.92 0.95 0.94 0.68 0.73 1.4 0.72 0.71 0.9

370 380 370 380 410 440 480 510 540 460 570 550 550 620 600 640 620 420 300 400 310 280 200 220 210 170 310 220 160 140

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

6400 6200 6400 6500 6400 6400 6200 6300 6400 5800 6200 6200 6200 6300 6300 6900 6300 6100 6500 6500 6700 6800 6500 6600 6300 6500 6600 6000 7000 7100

190 170 200 200 160 200 170 180 190 160 130 110 87 110 110 130 130 130 180 140 96 77 67 79 47 38 44 40 34 46

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020

9 9.5 9 9.2 11 8.7 8.2 8.6 10 11 13 15 15 14 14 14 13 11 7.8 8 8.3 8.7 7.3 8.1 7.9 6.8 9.6 12 9.8 11

4.5 4.9 5 5.3 6.3 7.2 8 8.6 7.8 5.9 6.2 5.8 5.4 7.2 7.2 7.1 6.5 5.5 4.3 3.6 4.2 3.9 3.6 4.2 3.5 3.3 4.1 2.9 2.7 2.4

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

46000 45000 45000 45000 47000 48000 47000 48000 48000 42000 44000 46000 44000 45000 45000 45000 41000 38000 33000 35000 36000 36000 35000 35000 36000 34000 39000 37000 40000 44000

3.5 3.7 3.7 3.7 4.2 5.2 5.8 6.3 5.8 4.9 5.5 6.1 5.7 5.6 5.3 4.9 4.4 3.8 3 2.9 2.8 3.2 2.8 3 2.8 2.6 2.5 2.4 2.5 2.6

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

160000 160000 160000 160000 170000 170000 170000 170000 170000 150000 160000 160000 160000 160000 160000 170000 150000 140000 120000 120000 130000 130000 120000 130000 120000 120000 130000 130000 140000 150000

240 220 230 230 250 240 240 250 250 230 240 250 240 250 250 260 240 220 210 210 220 220 220 220 230 220 240 220 240 250

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

4.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 2 <2.0 <2.0 3.8 3.3 5.3 2.7 <2.0 4.8 3.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

1.6 1.5 1.1 1.1 1.4 0.96 0.75 0.82 1.1 1.4 1.6 1.8 2 2.1 2 2.1 1.9 1.8 1.2 1.1 0.97 0.82 0.51 0.62 0.6 0.52 0.86 0.83 0.8 0.83

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 <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

<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 9.4 <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

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

9 8.3 8.5 8.1 13 14 15 14 13 12 13 13 12 13 13 13 10 6.4 2.5 1.9 1.4 1.1 0.7 0.89 0.61 0.74 2 1.9 <0.050 0.99

0.024 0.023 0.027 0.025 0.024 0.026 0.033 0.037 0.028 0.021 0.023 0.024 0.022 0.024 0.037 0.039 0.027 0.022 0.014 0.017 0.014 0.016 0.016 0.013 0.015 0.0098 0.014 0.016 0.015 0.011

0.2 0.19 <0.17 <0.17 0.25 0.21 0.32 0.35 0.27 0.31 0.45 0.23 0.24 0.33 0.43 0.43 0.26 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

0.012 0.011 0.014 0.014 0.016 0.02 0.028 0.027 0.017 0.017 0.018 0.018 0.019 0.019 0.029 0.032 0.021 0.019 0.014 0.015 0.014 0.015 0.016 0.013 0.013 0.016 0.017 0.018 0.015 0.0096

0.024 0.023 0.027 0.025 0.024 0.026 0.033 0.037 0.028 0.021 0.023 0.024 0.022 0.024 0.037 0.039 0.027 0.022 0.014 0.017 0.014 0.016 0.016 0.013 0.015 0.0098 0.014 0.016 0.015 0.011

<0.0010 - - - - - - <0.0010 - - - <0.0010 - - <0.0010 - - - - <0.0010 - - - <0.0010 - - - <0.0010 - -

<0.0010 - - - - - - <0.0010 - - - <0.0010 - - <0.0010 - - - - <0.0010 - - - <0.0010 - - - <0.0010 - -

<0.0010 - - - - - - <0.0010 - - - <0.0010 - - <0.0010 - - - - <0.0010 - - - <0.0010 - - - <0.0010 - -

<0.0020 - - - - - - <0.0020 - - - <0.0020 - - <0.0020 - - - - <0.0020 - - - <0.0020 - - - <0.0020 - -

<0.010 - - - - - - <0.010 - - - <0.010 - - <0.010 - - - - <0.010 - - - <0.050 - - - <0.050 - -

<0.050 - - - - - - <0.050 - - - <0.050 - - <0.050 - - - - <0.050 - - - <0.010 - - - <0.10 - -

<0.050 - - - - - - <0.050 - - - <0.050 - - <0.050 - - - - <0.050 - - - <0.050 - - - <0.050 - -

<0.10 - - - - - - <0.10 - - - <0.10 - - <0.10 - - - - <0.10 - - - <0.10 - - - <0.10 - -

<0.10 - - - - - - <0.10 - - - <0.10 - - <0.10 - - - - <0.10 - - - <0.10 - - - <0.10 - -

NA - - - - - - NA - - - NA - - NA - - - - NA - - - NA - - - NA - -

NA - - - - - - NA - - - NA - - NA - - - - NA - - - NA - - - NA - -

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.36 0.35 0.37 0.37 0.36 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150

67.38 61.93 55.17 56.61 63.91 89.38 55.22 78.86 67.96 65.21 50.48 46.19 41.55 42.82 45.71 84.6 43.8 57.67 64.84 54.91 59.36 68.57 56.03 61.75 92.57 82.4 94.45 121.14 112.14 98.83
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Table A.16 - SW-14 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

N/Hg)

Sample Date Sample Date

B9H5566 B9H6462 B9I5587 B9I8656 B9J7832 B9K4889 B9L0634 C076021 C077957 C083887 C089749 C094021 C0A0318 C0A4864 C0B0873 C0B6420 C0C1018 C0C8845 C0D7351 C0E2688 C0E9780 C0F6505 C0P0426 C0P7306 C0Q1722 C0Q7559 C0R1380 C0R7699 C0S4082 C0T1472

25-Jun-19 26-Jun-19 02-Jul-19 09-Jul-19 16-Jul-19 23-Jul-19 30-Jul-19 20-Mar-20 24-Mar-20 31-Mar-20 07-Apr-20 14-Apr-20 21-Apr-20 28-Apr-20 05-May-20 12-May-20 19-May-20 26-May-20 02-Jun-20 9-Jun-20 16-Jun-20 22-Jun-20 25-Sep-20 29-Sep-20 6-Oct-20 13-Oct-20 15-Oct-20 20-Oct-20 27-Oct-20 3-Nov-20

2860 2963 2900 3503 3748 1725 1923 792 749 807 805 953 987 33.2 1077 1054 1157 1327 1394 1379 1487 1756 1483.00 1483.00 1506 1417 1430 1530 1503 1277

12.05 9.09 7.07 5.41 5.41 5.33 8.14 7.23 7.81 11.66

222.3 181 200.90 119.00 119.00 149.7 86.8 140.3 136.6 87.6

7.63 7.26 7.15 6.99 7.27 7.81 7.89 6.62 7.74 7.24 7.38 7.87 7.73 6.8 7.44 7.59 7.68 7.64 7.59 7.58 7.74 7.74 7.02 7.02 7 7.08 7.12 7.24 7.18 6.81

17.8 18.6 16.5 22.3 22.1 21.88 5.6 4.7 3.7 4.6 6.5 5.9 2.2 8.7 7.8 10.4 14.3 15.4 14.40 16.90 21.30 16.10 16.10 14.8 10 12 12 9.8 4.7

64 73 75 74 97 97 110 79 74 81 81 88 94 93 92 90 92 97 97 98 96 98 94 88 85 75 77 73 80 69

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

25 26 25 29 27 28 29 18 19 22 17 19 20 18 20 20 19 20 21 22 22 22 23 19 18 23 23 26 22 21

610 710 630 640 670 760 760 470 490 530 490 570 630 640 610 640 640 680 690 680 710 760 740 540 710 830 760 840 910 930

- - - 0.21 - - - - - - 0.13 - - - - - - - 0.19 - - - - - - 0.18 - - - 0.18

<0.010 <0.010 <0.010 <0.010 0.014 0.016 0.019 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 0.011 0.011 0.011 <0.010 <0.010 <0.010 <0.010

5.5 4.9 4.4 3.8 3.1 3.4 1.9 0.22 0.72 1.2 1.3 0.96 3.2 1.2 0.86 4.7 4.6 5.2 5.6 5.2 5.4 4.9 1.9 2.4 3 4.3 4 4.6 4.6 4.6

4.7 4 3.7 3.2 2.5 2.5 0.81 0.22 0.62 1.1 1.1 0.55 2.7 0.56 0.26 4.1 3.9 4.4 4.4 4.3 4.5 3.8 1.4 1.7 2.3 3.6 3.3 3.9 4.1 4.2

0.88 0.92 0.74 0.59 0.65 0.9 1.1 <0.010 0.099 0.15 0.25 0.41 0.53 0.62 0.59 0.6 0.6 0.77 1.2 0.89 0.96 1.1 0.50 0.7 0.76 0.74 0.71 0.71 0.58 0.39

9.9 11 12 14 16 18 19 0.22 7.3 9.5 10 14 15 16 16 14 16 16 17 15 15 15 2.3 3.2 4.6 6.3 6.7 9 11 12

0.14 0.071 0.0516 0.0637 0.136 0.5120 0.2700 0.0001 0.0484 0.0185 0.0288 0.1440 0.1070 0.0100 0.0735 0.0844 0.1450 0.1790 0.1840 0.1470 0.2550 0.3500 0.0071 0.0099 0.0123 0.014 0.0191 0.0338 0.0303 0.0094

64 73 75 74 98 98 120 79 75 81 81 88 94 93 93 90 93 98 97 98 97 98 95 89 86 75 77 74 81 69

300 300 310 340 360 380 390 340 290 330 350 340 370 370 360 370 380 380 390 400 410 410 450 460 470 490 490 510 530 510

1.3 1.3 1.8 2.2 3 3.6 4.4 1.1 1.2 1.3 1.6 1.8 2 2 1.9 2.2 2.4 2.6 3 3.3 3.7 4.2 7.0 6.8 7 6 4.9 5.4 4.9 4.5

16 14 18 15 23 25 29 19 9.2 8.9 7.3 13 8.6 6 7.7 7.9 <5.0 6.5 8.1 7.3 10 13 24 18 21 15 13 14 12 15

1400 1400 1400 1500 1700 1800 1900 1200 1200 1300 1300 1500 1500 1600 1600 1600 1600 1700 1700 1700 1800 1800 1700 1800 1900 1900 1900 2000 2100 2000

7.51 7.54 7.47 7.7 7.71 7.78 7.86 7.38 7.44 7.44 7.73 7.8 7.75 7.8 7.83 7.74 7.81 7.87 7.9 7.6 7.88 7.88 7.82 7.66 7.75 7.6 7.64 7.66 7.58 7.55

0.95 0.93 2.2 1.6 2.2 2.1 2.2 2.8 1.3 1.2 1.6 2.2 1.3 1.8 0.87 0.93 0.79 0.83 1.4 1.5 1.3 1.3 0.74 0.89 1 0.92 1.1 0.86 1.3 1.5

4 3.5 3.2 4 3.9 4.3 4.9 5.7 4 4.5 3.6 3.2 2.8 2.4 2.1 2.2 2.4 2.4 2.4 2.8 2.8 3 5.0 4.7 4.3 3.8 3.6 3.5 3 2.7

- - - <20 - - - - - - <20 - - - <20 - - - <20 - - - - - - <20 - - - <20

1000 1100 1100 1100 1200 1300 1300 820 830 910 880 960 1100 1100 1000 1100 1100 1200 1200 1200 1200 1300 1200 1000 1200 1400 1300 1400 1500 1500

- - - - - - - - - - - - - - - - - - - - - - - - 1300 - - - - -

1.4 1.6 <2.0 1.4 <2.0 2.8 2.4 2 <1.0 <1.0 2 2.8 2 1.2 1.4 1 1.4 1.6 2 2 1.8 2.4 1.2 1.2 2 1.2 <2.0 <1.0 2 1.2

15.2 17.3 15.6 15.9 16.9 18.8 19.1 11.9 12.2 13.4 12.4 14.1 15.8 15.8 15.1 16 16.1 17 17.2 17.1 17.8 18.7 18.1 13.8 17.2 19.8 18.4 20.1 21.5 21.6

14.6 14.7 15 16.6 17.5 18.8 18.8 12.8 12.2 13.7 14.3 14.5 16 16.2 15.8 15.8 16.9 16.7 17.2 17.4 18.1 19.1 18.1 18.1 19.2 20.3 20.7 21.4 22.3 21.8

1.81 8.02 1.96 2.18 1.77 0.03 0.87 3.97 - 0.85 7.38 1.4 0.66 1.16 2.26 0.63 2.31 0.83 0.03 0.67 0.81 1.19 0.0800 13.6 5.33 1.12 5.92 3.12 1.76 0.3

-0.203 -0.128 -0.157 0.099 0.252 0.337 0.49 -0.158 -0.192 -0.121 0.193 0.277 0.281 0.329 0.339 0.248 0.342 0.422 0.46 0.185 0.461 0.452 0.415 0.267 0.316 0.127 0.184 0.195 0.163 0.062

-0.448 -0.374 -0.402 -0.147 0.006 0.092 0.245 -0.404 -0.439 -0.367 -0.054 0.031 0.035 0.083 0.093 0.002 0.097 0.176 0.215 -0.061 0.215 0.207 0.169 0.021 0.071 -0.118 -0.061 -0.05 -0.082 -0.182

7.71 7.67 7.63 7.61 7.46 7.44 7.37 7.54 7.64 7.56 7.53 7.53 7.47 7.47 7.49 7.5 7.47 7.45 7.44 7.42 7.42 7.43 7.40 7.39 7.43 7.47 7.45 7.47 7.42 7.49

7.95 7.91 7.88 7.85 7.71 7.69 7.61 7.79 7.88 7.8 7.78 7.77 7.72 7.72 7.74 7.74 7.71 7.69 7.68 7.66 7.67 7.68 7.65 7.64 7.68 7.72 7.7 7.71 7.66 7.74

5.5 5.2 7 5.3 6 7 12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

2.3 2.6 2.6 3.1 3.3 3.9 4.1 <1.0 <1.0 1.1 <1.0 1.3 1.4 1.6 1.6 1.5 1.9 2.3 2.5 2.3 2.7 2.8 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 1.2 1.2

8.9 9 8.1 17 30 35 44 7.9 6.1 4.1 3.5 3.1 3.9 3.4 3.5 3.2 3.9 5.7 7.4 9.8 9.7 10 14 12 11 6.2 5.1 4.3 3.6 3.1

23 22 23 21 22 23 25 31 21 25 25 22 23 23 22 23 23 22 24 24 25 28 35 36 37 35 35 34 32 30

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<50 51 51 53 58 59 61 <50 <50 <50 <50 <50 <50 <50 51 55 58 61 68 75 64 69 54 56 60 62 62 81 88 74

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 0.025 0.028 0.027 0.02 0.032 0.022 0.013 0.017 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 0.01 <0.010 <0.010 <0.010

110000 110000 110000 120000 130000 140000 140000 120000 100000 120000 120000 120000 130000 130000 130000 130000 140000 140000 140000 150000 150000 150000 160000 160000 170000 180000 180000 180000 190000 190000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

51 54 53 60 68 78 78 12 24 26 25 32 32 32 34 30 31 33 33 35 36 37 20 25 32 41 42 50 55 56

0.78 1.2 0.62 2 3.3 4.1 3.5 <0.50 1.1 2.3 1.8 1.6 1.7 1.8 1.4 1.4 1.8 1.3 1.2 0.95 0.97 0.88 0.99 0.75 0.9 0.83 0.78 0.68 0.69 0.52

<50 67 72 53 58 <50 59 140 56 54 <50 <50 56 <50 <50 <50 <50 <50 <50 <50 <50 <50 96 70 56 52 52 <50 51 <50

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

6900 6900 6900 7200 6900 6700 6100 10000 8300 9000 9300 9300 10000 10000 9900 10000 11000 10000 10000 9800 11000 12000 13000 12000 12000 12000 12000 11000 12000 11000

24 43 6 7.6 4.5 30 29 490 350 380 500 400 300 190 140 100 130 110 23 31 <2.0 <2.0 190 200 250 250 250 230 260 260

11 12 11 15 17 19 19 2 8.1 8.7 9.3 11 12 12 13 12 13 14 15 15 15 16 4.9 5.6 5.9 6.3 7.2 9.8 10 9.3

2.5 2.7 2.7 4.5 4.9 5.2 4.5 3 4.9 5.6 5.1 6.2 6.9 6.5 6.3 5.2 7.1 6.6 5.3 5.7 4.9 5.2 3.6 4.1 4.4 4.6 4.5 4.8 5.3 4.8

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

45000 45000 47000 50000 54000 57000 62000 35000 33000 38000 38000 38000 43000 45000 42000 44000 47000 47000 48000 51000 55000 60000 52000 51000 55000 60000 63000 66000 66000 65000

2.4 2.6 2.5 2.9 2.8 2.7 2.7 <0.50 <0.50 0.56 <0.50 0.98 2 3.3 4.9 5.6 8.5 11 12 13 14 15 3.9 5.2 6.7 8.1 8.3 9.7 11 10

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

150000 160000 160000 170000 180000 190000 190000 120000 110000 120000 130000 130000 150000 150000 150000 150000 160000 160000 160000 160000 170000 190000 170000 170000 180000 200000 200000 200000 210000 210000

250 250 260 270 280 300 300 250 250 290 320 320 360 360 350 360 380 390 390 390 410 460 420 440 450 460 480 490 500 500

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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 <2.0 <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 <2.0 <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 <2.0 <2.0 <2.0 <2.0

0.92 0.91 0.88 0.94 1.5 1.6 1.6 0.3 0.72 0.88 0.91 1.1 1.2 1.2 1.1 0.95 1.1 1.1 1 1.1 1 0.98 0.60 0.6 0.57 0.51 0.53 0.57 0.61 0.58

<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 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.2 <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 12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

10 7.8 9.6 11 12 14 15 51 23 <50 25 44 12 12 11 7.6 8.8 7.7 7.1 10 9.8 8.3 9.5 6.1 6.4 7 14 9 6.9 11

2.5 2.5 2.7 3 3.5 4.1 4.1 <1.0 <1.0 <10 <1.0 1.3 1.4 1.6 1.7 1.4 2 2.1 2.3 2.4 2.5 2.7 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 1.2 1.1

17 16 16 38 62 71 77 10 8.2 <10 9.5 9.8 9.3 8.1 8.2 7.5 11 13 13 17 17 14 18 16 16 11 11 10 9.4 8.1

21 21 24 21 23 24 27 29 19 21 21 22 22 21 21 21 22 22 22 22 23 25 34 35 34 33 33 30 29 29

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <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 <2.0 <2.0

54 51 55 58 58 73 67 <50 <50 <500 <50 <50 <50 63 <50 52 65 66 65 69 67 66 52 53 55 61 64 70 74 74

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.010 0.014 0.027 0.025 0.031 0.021 0.035 0.027 0.017 0.027 0.023 0.015 <0.010 <0.010 0.014 0.012 <0.010 <0.010 <0.010 <0.010

100000 100000 110000 120000 130000 140000 150000 110000 98000 110000 100000 120000 120000 120000 120000 120000 140000 130000 130000 130000 140000 140000 160000 160000 170000 170000 170000 180000 180000 180000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <10 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

55 55 61 65 69 77 88 12 24 26 27 33 32 32 33 30 34 33 31 34 37 37 20 24 31 41 45 52 56 57

Page 5 of 9

 121619250



Table A.16 - SW-14 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

N/Hg)

Sample Date Sample Date

B9H5566 B9H6462 B9I5587 B9I8656 B9J7832 B9K4889 B9L0634 C076021 C077957 C083887 C089749 C094021 C0A0318 C0A4864 C0B0873 C0B6420 C0C1018 C0C8845 C0D7351 C0E2688 C0E9780 C0F6505 C0P0426 C0P7306 C0Q1722 C0Q7559 C0R1380 C0R7699 C0S4082 C0T1472

25-Jun-19 26-Jun-19 02-Jul-19 09-Jul-19 16-Jul-19 23-Jul-19 30-Jul-19 20-Mar-20 24-Mar-20 31-Mar-20 07-Apr-20 14-Apr-20 21-Apr-20 28-Apr-20 05-May-20 12-May-20 19-May-20 26-May-20 02-Jun-20 9-Jun-20 16-Jun-20 22-Jun-20 25-Sep-20 29-Sep-20 6-Oct-20 13-Oct-20 15-Oct-20 20-Oct-20 27-Oct-20 3-Nov-20

1.1 0.95 0.9 2.6 4.4 6.2 5.6 0.64 1.4 <5.0 2.4 2.8 2.5 2.4 2.8 1.6 2.2 1.8 1.5 1.4 1.4 1.3 1.1 1 1.1 1.1 0.86 1.1 0.87 0.67

170 180 230 260 320 320 330 260 140 <500 260 370 270 230 210 170 230 190 130 170 150 110 210 180 200 230 250 300 300 330

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

6800 6800 7200 7300 6200 6400 7000 9400 7700 7900 8300 9100 9500 9200 9200 9800 10000 10000 10000 9200 10000 10000 12000 12000 12000 12000 12000 11000 11000 11000

49 50 67 69 65 73 89 460 320 360 430 400 290 170 130 100 130 110 93 75 49 56 190 200 260 240 240 230 250 260

<0.0020 <0.0020 <0.0020 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

11 12 12 15 17 20 20 <2.0 8 <20 8.6 11 12 13 12 12 14 14 14 14 15 15 4.7 5.3 6.1 6.6 7.5 10 9.8 9.4

2.6 2.4 2.7 4.7 5.3 5.4 5.9 3 4.6 <20 4.5 6.4 6.6 6 6.4 5 7.5 7 5.3 5.6 5.2 4.8 3.9 4.8 4.5 4.5 4.6 4.6 4.8 5.1

<100 <100 <100 <100 <100 <100 <100 <100 <100 <1000 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

42000 43000 48000 50000 53000 58000 62000 32000 31000 33000 32000 36000 39000 40000 41000 42000 45000 45000 46000 47000 50000 52000 49000 50000 53000 58000 59000 60000 61000 64000

2.7 2.6 2.6 2.9 2.6 2.9 2.9 <0.50 <0.50 <5.0 0.53 1 2 3.5 4.7 5.8 9.4 11 11 13 14 15 4.2 5.1 7.1 8.3 8.5 10 11 11

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

150000 150000 160000 170000 170000 180000 210000 110000 110000 120000 110000 130000 140000 130000 140000 140000 150000 150000 150000 150000 170000 160000 170000 160000 180000 190000 190000 200000 200000 200000

250 250 270 270 280 300 310 240 230 270 270 310 340 330 340 340 380 370 360 380 390 390 410 420 440 450 460 470 470 490

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <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 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <2.0 2.3 <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

0.96 0.92 0.94 0.97 1.5 1.6 1.7 0.28 0.72 <1.0 0.86 1 1.2 1.1 1 0.98 1.1 1.1 0.98 0.99 0.95 0.99 0.63 0.63 0.62 0.51 0.5 0.59 0.59 0.58

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <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 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.010 <0.010 <0.010 <0.010 <0.010 Sample QuarterlySample Quarterly <0.010 - - <0.010 - - - <0.010 - - - <0.010 - - - - - - <0.010 - - - <0.010

0.83 0.83 0.67 12 13 13 13 0.055 9.3 0.05 11 15 12 25 9.5 6.8 9.8 8.9 6.3 7.8 6 4.4 0.88 1 1.2 2 2.5 4.2 4.2 4.1

0.0097 0.0088 0.0074 0.014 0.016 0.019 0.017 <0.0050 0.011 0.018 0.015 0.021 0.02 0.015 0.014 0.015 0.018 0.016 - - - - - - - - - - - -

<0.17 <0.17 <0.17 2 1.4 1.4 1 <0.17 4.1 0.17 4.1 4.1 2.1 1.6 1.3 0.81 1.9 1.3 0.97 1.8 1.2 0.72 0.4 0.33 <0.17 0.47 0.78 1.4 1 0.82

0.0067 0.01 0.01 0.012 0.013 0.0094 0.006 <0.0030 0.011 0.003 0.014 0.017 0.018 0.023 0.016 0.017 0.016 0.015 0.016 0.012 0.011 0.0088 0.0041 0.0049 0.0033 0.004 <0.0030 0.0067 0.01 0.0047

0.0097 0.0088 0.0074 0.014 0.016 0.019 0.017 <0.0050 0.011 0.018 0.015 0.021 0.02 0.015 0.014 0.015 0.018 0.016 0.012 0.013 0.018 0.011 <0.0050 <0.0050 <0.0050 0.0076 0.007 0.011 0.0078 0.01

- - - <0.0010 - - - - - - <0.0010 - - - <0.0010 - - - <0.0010 - - - - - - <0.0010 - - - <0.0010

- - - <0.0010 - - - - - - <0.0010 - - - <0.0010 - - - <0.0010 - - - - - - <0.0010 - - - <0.0010

- - - <0.0010 - - - - - - <0.0010 - - - <0.0010 - - - <0.0010 - - - - - - <0.0010 - - - <0.0010

- - - <0.0020 - - - - - - <0.0020 - - - <0.0020 - - - <0.0020 - - - - - - <0.0020 - - - <0.0020

- - - <0.10 - - - - - - <0.050 - - - <0.050 - - - <0.090 - - - - - - <0.090 - - - <0.090

- - - <0.050 - - - - - - <0.090 - - - <0.090 - - - <0.050 - - - - - - <0.050 - - - <0.050

- - - <0.050 - - - - - - <0.050 - - - <0.050 - - - <0.050 - - - - - - <0.050 - - - <0.050

- - - <0.10 - - - - - - <0.090 - - - <0.090 - - - <0.090 - - - - - - <0.090 - - - <0.090

- - - <0.10 - - - - - - <0.090 - - - <0.090 - - - <0.090 - - - - - - <0.090 - - - <0.090

- - - NA - - - - - - NA - - - NA - - - NA - - - - - - NA - - - NA

- - - NA - - - - - - NA - - - NA - - - NA - - - - - - NA - - - NA

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100.00 100.00 100.00

0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4.00 4.00 4.00

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7.00 7.00 7.00

150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150.00 150.00 150.00

78.24 100.3 109.2 148.4 123.44 86.98 87.98 231 69.27 123.32 106.44 66.28 76.32 153.17 84 77.71 76.68 79.22 84.57 92.63 81.31 83.57 184.16 179.68 176.28 157.22 148.94 133.56 131.91 171.01
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Table A.16 - SW-14 Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Aluminum (Al) µg/L

Total Antimony (Sb) µg/L

Total Arsenic (As) µg/L

Total Barium (Ba) µg/L

Total Beryllium (Be) µg/L

Total Bismuth (Bi) µg/L

Total Boron (B) µg/L

Total Cadmium (Cd) µg/L

Total Calcium (Ca) µg/L

Total Chromium (Cr) µg/L

Total Cobalt (Co) µg/L

Sample Date

C0T9791 C0U7065 C0V3475 C0W1180 C0W7899 C0X8330 C0Y1161 C0Y5523

10-Nov-20 17-Nov-20 24-Nov-20 1-Dec-20 8-Dec-20 15-Dec-20 22-Dec-20 29-Dec-20

1471 1483 1388 1500 1385 1274 1250 1299

10.54 10.46 12.28 12.08 11.59 13.07 13.61 12.15

155.7 132.4 176.6 167.7 48.5 -27.8 93 102.4

7.56 7.64 7.27 6.38 7.47 7.32 8.03 7.09

7.3 6.5 4 7.6 4.5 2.1 -0.1 3.1

80 88 86 91 94 98 98 110

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

21 23 23 24 26 27 30 27

900 990 990 920 890 700 1100 990

- - - 0.19 - - - -

<0.010 <0.010 <0.010 <0.010 0.087 <0.010 <0.010 <0.010

4.8 4.6 4.3 4.3 4.4 1.6 0.8 1

4.5 4.2 4 4 4.1 1.2 0.56 0.81

0.36 0.39 0.29 0.28 0.33 0.32 0.24 0.24

14 16 17 18 17 19 20 20

0.0758 0.0976 0.0363 0.0066 0.0598 0.0389 0.1730 0.0262

80 88 86 91 94 99 98 110

550 590 570 560 540 550 540 510

4.1 4.1 3.6 3.5 3.6 3.6 3.7 3.4

8.7 10 7.7 6.1 <5.0 <5.0 <5.0 10

2100 2200 2200 2200 2200 2200 2200 2100

7.65 7.67 7.75 7.84 7.64 7.69 7.76 7.79

1.5 1.6 4.1 1.3 1.4 1.1 1.6 1.2

2.7 2.6 2.5 2.7 2.9 2.8 2.8 2.5

- - - <20 - - - -

1500 1700 1600 1600 1500 1300 1800 1600

- - - - - - - -

2 2 2.4 1.6 <2.0 2 2.4 2

21.4 23.4 23.3 22 21.5 17.4 26.6 23.6

23.4 25.4 24.2 23.8 23.3 24 23.5 22.6

4.64 3.98 2.02 3.93 4.06 15.8 6.09 2.12

0.252 0.329 0.386 0.497 0.301 0.391 0.42 0.482

0.007 0.085 0.142 0.253 0.057 0.146 0.176 0.238

7.4 7.34 7.36 7.34 7.34 7.3 7.34 7.31

7.65 7.58 7.61 7.59 7.58 7.54 7.59 7.55

<5.0 <5.0 <5.0 8.4 9 8.2 <5.0 6.4

1.3 1.2 1 2 2 2 2 2

2.9 2.6 1.7 3.9 4.3 5 2.7 4.5

31 32 29 29 28 28 28 28

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

75 82 77 75 74 82 78 77

<0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 0.011

200000 220000 210000 200000 200000 200000 200000 190000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

62 61 68 70 67 66 72 64

<0.50 <0.50 <0.50 0.91 0.61 0.65 1 1.2

54 65 54 <50 <50 <50 <50 <50

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

12000 12000 12000 11000 11000 12000 11000 11000

310 350 360 300 230 230 290 280

10 11 12 16 17 19 20 18

6.3 6.6 6.9 6.7 5.3 5.9 8.6 7

<100 <100 <100 <100 <100 <100 <100 <100

70000 76000 69000 69000 66000 68000 67000 64000

11 11 11 11 11 9.9 10 9

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

220000 240000 230000 220000 220000 230000 220000 210000

540 580 570 590 560 600 610 580

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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

0.72 0.77 0.86 1.5 1.6 2 1.7 1.6

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

15 9.5 16 15 17 17 16 20

1.2 1.4 1.1 2 1.8 1.9 2.1 1.9

7.3 7.1 6.5 11 10 13 11 12

30 29 29 28 27 28 29 26

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

74 74 81 74 71 74 74 78

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

190000 200000 200000 200000 190000 190000 190000 180000

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

64 65 67 70 66 67 69 65

Page 7 of 9

 121619250



Table A.16 - SW-14 Water Quality

Parameter Units

Total Copper (Cu) µg/L

Total Iron (Fe) µg/L

Total Lead (Pb) µg/L

Total Magnesium (Mg) µg/L

Total Manganese (Mn) µg/L

Total Mercury (Hg) µg/L

Total Molybdenum (Mo) µg/L

Total Nickel (Ni) µg/L

Total Phosphorus (P) µg/L

Total Potassium (K) µg/L

Total Selenium (Se) µg/L

Total Silver (Ag) µg/L

Total Sodium (Na) µg/L

Total Strontium (Sr) µg/L

Total Thallium (Tl) µg/L

Total Tin (Sn) µg/L

Total Titanium (Ti) µg/L

Total Uranium (U) µg/L

Total Vanadium (V) µg/L

Total Zinc (Zn) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date

C0T9791 C0U7065 C0V3475 C0W1180 C0W7899 C0X8330 C0Y1161 C0Y5523

10-Nov-20 17-Nov-20 24-Nov-20 1-Dec-20 8-Dec-20 15-Dec-20 22-Dec-20 29-Dec-20

0.67 0.77 0.7 1.7 0.93 1.1 2.2 2.2

440 480 530 420 310 300 510 350

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

11000 11000 11000 11000 11000 11000 10000 11000

300 320 340 290 220 220 280 280

<0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

11 11 12 17 17 19 19 19

6.4 6.4 6.7 7 5.4 6 9.1 7.4

<100 <100 <100 <100 <100 <100 <100 <100

67000 66000 67000 66000 62000 65000 66000 61000

12 12 11 12 11 10 10 9

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

210000 220000 210000 220000 210000 220000 200000 220000

520 530 550 570 540 560 590 570

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

<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

0.68 0.78 0.83 1.4 1.6 1.9 1.7 1.6

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

- - - <0.010 - - - -

6.9 7.5 8.5 13 10 11 17 13

- - - - - - - -

1.8 1.8 2.3 3.8 2.2 2.8 5 3.2

0.016 0.012 0.013 0.014 0.01 0.01 0.015 0.012

0.01 0.02 0.022 0.016 0.014 0.018 0.022 0.014

- - - <0.0010 - - - -

- - - <0.0010 - - - -

- - - <0.0010 - - - -

- - - <0.0020 - - - -

- - - <0.090 - - - -

- - - <0.050 - - - -

- - - <0.050 - - - -

- - - <0.090 - - - -

- - - <0.090 - - - -

- - - NA - - - -

- - - NA - - - -

100.00 100.00 100.00 5.00 100.00 100.00 100.00 100.00

0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37

4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00

150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00

92.80 85.65 114.00 220.16 102.75 114.50 64.19 132.01
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Table A.17 - PLM-1A Water Quality

GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline
MK Trend Tier 1 Trigger Tier 2 Trigger C068252 C0E3290 C0N3283 C0X0169

01-Mar-16 01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 08-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 05-Sep-18 04-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 9-Sep-20 9-Dec-20

Field Parameters

Conductivity (Field) µS/cm 33.4 42.5 57.3 - - - 32.9 0.08 98.7 37.2 92.5 56.4 44.3 37.5 57.3 33.40 41.80

Dissolved Oxygen mg/L - - - -

Oxidation Reduction Potential mV - - - -

pH (Field) pH 6.15 6.645 7.39 - - - 6.99 6.77 8.51 9.36 8.45 6.18 6.64 7.39 6.63 6.15 6.41

Temperature ºC 4.3 6.85 9 - - - 4.6 8.9 8.2 5 6.1 8.5 7.3 4.3 6.5 9 7.60

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 17 19 21 - - - Significant Decreasing 73 41 59 32 21 31 19 45 20 14 17 19 15 16 17 25 19 17 19 21

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.9 6.125 12 0 250 120 No trend #N/A #N/A 4.8 4.2 3.6 3.4 4 3.8 4.1 4 5.4 5 5.2 4.6 5.1 5.8 4.1 3.1 12 4.1 3.9 4.5

Dissolved Sulphate (SO4) mg/L 2.3 2.85 3.5 - - - No trend #N/A #N/A 6.6 3.3 3 3.4 3.1 2.7 2.7 2.3 <2.0 2.2 2.4 2.4 2.3 <2.0 3.6 3.2 2.6 3 2.3 3.5

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.2 <0.10 0.14 0.1 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L 0.014 0.019 0.022 - - - Significant Increasing 0.11 <0.010 0.015 0.016 <0.010 <0.010 0.012 <0.010 0.016 0.014 0.02 <0.010 <0.010 0.015 0.019 0.017 0.014 0.022 0.02 0.02

Nitrate + Nitrite (N) mg/L <0.05 0.103 0.18 - - - Significant Increasing 0.063 <0.050 0.062 0.086 0.082 0.1 0.12 0.41 0.23 0.13 0.14 0.16 0.19 0.18 0.12 0.17 <0.050 0.12 0.087 0.18

Nitrate (N) mg/L <0.05 0.1005 0.17 0 10 10 Significant Increasing 0.063 <0.050 0.062 0.086 0.082 0.1 0.12 0.41 0.23 0.13 0.14 0.16 0.19 0.18 0.12 0.17 <0.050 0.12 0.087 0.17

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.078 - - - Significant Decreasing #N/A #N/A 0.21 0.093 0.23 0.071 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.054 <0.050 <0.050 <0.050 <0.050 0.08

Unionized Ammonia (as N) mg/L 0.00000606 0.000030965 0.000072 - - 0.019 Significant Decreasing 0.01 0.019 0.00733 0.000667 0.00161 0.000166 0.0000394 0.0000684 0.0000273 0.0000624 0.0000294 0.000025 0.0000154 0.00124 0.00555 0.000924 0.0000135 0.0000163 0.000072 0.000015 0.00000606 0.0000308

Physical

Total Alkalinity (Total as CaCO3) mg/L 17 19 21 - - - Significant Decreasing 75 42 60 32 21 31 19 45 20 14 17 19 15 16 17 25 19 17 19 21

Hardness (CaCO3) mg/L 14 18 20 - - - Significant Decreasing <1.0 27 45 26 22 29 30 39 21 16 19 18 16 16 14 22 20 14 19 19

Reactive Silica (SiO2) mg/L 9 10.025 11 - - - No trend 6.8 9.5 12 10 9.4 11 11 12 9.7 8.4 10 11 8 9.3 11 10 9 9.1 11 11

Colour TCU <5 <5 <5 - - - No trend 8.8 <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 <5.0

Conductivity µS/cm 50 53.75 56 - - - Significant Decreasing #N/A #N/A 170 91 100 78 58 67 51 98 56 50 52 55 51 50 47 63 54 50 56 55

pH pH 6.53 6.67 6.75 - - - Significant Decreasing 8.29 7.59 7.58 7.1 6.93 7.17 6.77 7.13 6.6 6.45 6.52 6.47 6.57 6.57 6.52 6.75 6.75 6.53 6.72 6.68

Turbidity NTU 3.4 113.025 390 - - - Significant Decreasing >1000 >1000 >1000 >1000 >1000 250 2.7 200 1.4 0.44 5 4.5 6.7 31 1.5 9 7.7 3.4 390 51

Total Organic Carbon (C) mg/L <0.5 1.375 <5 - - - Significant Decreasing 3.7 <25 <25 <50 <25 <2.5 0.63 7.2 0.57 0.63 <0.50 0.58 <0.50 0.51 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 29 110 120 34 38 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 35 41 46 - - - Significant Decreasing 100 61 77 51 41 51 45 66 40 34 40 40 35 35 38 44 46 35 40 43

Total Dissolved Solids mg/L 30 33.75 38 - - - Significant Decreasing 1500 67 75 71 28 47 52 69 44 37 15 37 31 29 34 37 35 38 30 32

Total Suspended Solids mg/L 1.2 8.4 28 - - - Significant Decreasing 15000 19000 19000 4200 5000 280 28 750 <1.0 <1.0 <1.0 16 26 6.4 <1.0 6.6 3 1.4 1.2 28

Calculated

Anion Sum me/L 0.52 0.6225 0.78 - - - Significant Decreasing 1.79 1.02 1.37 0.83 0.6 0.8 0.55 1.09 0.57 0.48 0.54 0.57 0.51 0.5 0.53 0.66 0.78 0.52 0.55 0.64

Cation Sum me/L 0.44 0.5275 0.56 - - - Significant Decreasing 1.59 0.9 1.18 0.7 0.61 0.74 0.78 0.97 0.59 0.49 0.56 0.53 0.48 0.49 0.44 0.61 0.56 0.44 0.56 0.55

Ion Balance (% Difference) % 0.9 8.2975 16.4 - - - No trend 5.92 6.25 7.45 8.5 0.83 3.9 17.3 5.83 1.72 1.03 1.82 3.64 3.03 1.01 9.28 3.94 16.4 8.33 0.9 7.56

Langelier Index (@ 20C) N/A -2.99 -2.665 -2.53 - - - Significant Decreasing -2.09 -1.21 -0.836 -1.85 -2.24 -1.71 -2.33 -1.46 -2.65 -3.07 -2.83 -2.86 -2.94 -2.89 -3 -2.37 -2.53 -2.99 -2.56 -2.58

Langelier Index (@ 4C) N/A -3.24 -2.9175 -2.79 - - - Significant Decreasing -2.34 -1.46 -1.09 -2.1 -2.49 -1.96 -2.59 -1.71 -2.9 -3.32 -3.08 -3.12 -3.2 -3.14 -3.26 -2.62 -2.79 -3.24 -2.81 -2.83

Saturation pH (@ 20C) N/A 9.26 9.3375 9.52 - - - Significant Increasing 10.4 8.8 8.42 8.94 9.17 8.87 9.1 8.59 9.25 9.52 9.35 9.33 9.51 9.46 9.52 9.12 9.28 9.52 9.29 9.26

Saturation pH (@ 4C) N/A 9.51 9.5875 9.77 - - - Significant Increasing 10.6 9.05 8.67 9.2 9.42 9.12 9.36 8.84 9.51 9.77 9.6 9.58 9.76 9.71 9.77 9.37 9.53 9.77 9.54 9.51

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.3 8.525 12 - - Equation No trend 200 28 17 5.9 5.7 6.4 6.8 <5.0 <5.0 <5.0 <5.0 <5.0 8.2 <5.0 5.5 <5.0 5.3 9 12 7.80

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A 2.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 8.6 10.9 15 0 1000 1000 No trend 2.4 9.7 11 8.3 8.6 9.4 9 13 8.3 7.8 9.2 8.8 9.8 8.7 9.3 9.6 15 8.6 10 10

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.01 0.0105 0.012 0 5 Equation Significant Decreasing <0.010 0.02 0.015 0.013 0.014 0.026 0.015 0.019 0.018 0.015 0.023 0.013 0.013 0.014 <0.010 0.012 0.01 0.01 0.012 0.01

Dissolved Calcium (Ca) µg/L 3700 4800 5300 - - - Significant Decreasing 230 8000 14000 7400 6200 8700 8700 12000 5600 4300 5000 4900 4000 4100 3600 6100 5300 3700 5200 5000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 1.2 4.8 11 1 10 10 Significant Increasing #N/A #N/A <0.40 0.82 <0.40 <0.40 <0.40 0.55 <0.40 1.1 5.5 14 26 15 12 9.3 3.4 2.5 1.9 1.2 11 5.10

Dissolved Copper (Cu) µg/L 2.2 4.375 7.6 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 7.2 <2.0 <2.0 <2.0 <2.0 2.5 <2.0 2.3 2.8 8.2 0.68 3.9 2.2 7.6 3.80

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend 220 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.71 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1300 1500 1600 - - - No trend <100 1600 2700 1800 1600 1800 2000 2300 1700 1400 1500 1400 1400 1400 1200 1700 1600 1300 1600 1500

Dissolved Manganese (Mn) µg/L 6.6 16.9 36 0 120 120 Significant Decreasing 4.3 580 180 42 93 180 47 100 36 42 83 31 34 20 11 17 12 6.6 36 13.00

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 3.7 <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 <2.0

Dissolved Nickel (Ni) µg/L 4.4 13.525 27 - - Equation Significant Increasing <2.0 <2.0 3.4 2.3 3 5 2.5 5.3 11 23 33 22 26 19 6.8 7.2 5.7 4.4 27 17

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend 120 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 190 215 240 - - - No trend 150 130 290 290 200 260 270 290 220 220 280 270 200 210 240 240 190 200 240 230

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3400 3600 3800 0 200000 200000 Significant Decreasing #N/A #N/A 36000 8200 5700 3900 3700 3500 4100 4200 3800 3700 4200 3800 3700 3700 3500 3800 3600 3400 3800 3600

Dissolved Strontium (Sr) µg/L 13 14.25 15 0 7000 7000 No trend <2.0 30 34 15 15 16 16 21 14 13 15 13 13 14 13 16 14 13 15 15

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 7.3 <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 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend 0.67 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 10 18.25 29 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 5.9 9.8 <5.0 6.6 10 20 24 18 33 23 15 8.3 13 10 29 21

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.32 0.043 0.12 0.032 0.025 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050   

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

IA Appendix 

K, Table 6, 

Column A

Parameter Units

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B
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Table A.17 - PLM-1A Water Quality

GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline
MK Trend Tier 1 Trigger Tier 2 Trigger C068252 C0E3290 C0N3283 C0X0169

01-Mar-16 01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 08-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 05-Sep-18 04-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 9-Sep-20 9-Dec-20

IA Appendix 

K, Table 6, 

Column A

Parameter Units

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.013 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.058 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 100 100 5 5

Cadmium µg/L 0.04 0.05 0.08 0.05 0.05 0.06 0.06 0.07 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 4.51 13.01 21.27 23.81 19.45 7.84 8.54 21.52 5.42 6.75 6.16 2.16 1.66 2.05 6.26 5.58 3.03 5.63 14.55 14.55
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Table A.18 - PLM-1B Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger C068252 C0E3290 C0N3283 C0X0169

1-Mar-16 1-Jun-16 1-Sep-16 1-Dec-16 24-Mar-17 8-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 5-Sep-18 4-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 9-Sep-20 9-Dec-20

Field Parameters

Conductivity (Field) µS/cm 100.5 131.55 178.4 - - - 77.5 0.16 195.5 162.7 219.4 99.8 116.6 115.9 178.4 131.40 100.50

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.74 7.2825 7.74 - - - 7.18 7.38 7.87 7.93 7.76 7.4 7.37 7.4 7.74 7.25 6.74

Temperature ºC 6.5 7 7.6 - - - 6.8 7.4 7.9 7.3 6.5 7 7 6.8 7.6 7.10 6.50

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 48 54.5 66 - - - Significant Decreasing 79 87 89 84 60 85 62 80 58 48 52 55 57 50 61 53 48 51 66 53.00

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.3 3.85 4.3 0 250 120 No trend #N/A #N/A 4.4 4.3 3.6 5.2 3.2 3.9 4.2 3.8 4.4 4.1 4.2 4 4.7 4.6 3.4 3.3 3.3 4.3 3.7 4.10

Dissolved Sulphate (SO4) mg/L 2.1 4.475 5.6 - - - Significant Decreasing #N/A #N/A 11 12 13 8.5 5.2 9 4.5 7.9 3.9 3.1 3.3 3.9 4 3.4 5.9 3.7 5.6 2.1 5.3 4.90

Dissolved Fluoride (F-) mg/L 0.11 0.12 0.13 0 1.5 0.12 Significant Decreasing 0.16 0.11 0.17 0.16 0.15 0.17 0.14 0.16 0.13 0.12 0.12 0.14 0.1 0.13 0.14 0.12 0.12 0.13 0.11

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.014 <0.010 0.013 0.017 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.11 0.145 0.17 - - - Significant Increasing <0.050 <0.050 0.07 0.12 <0.050 0.084 0.069 0.11 0.11 0.13 0.089 0.13 0.13 0.14 0.11 0.14 0.17 0.13 0.11 0.17

Nitrate (N) mg/L 0.11 0.145 0.17 0 10 10 Significant Increasing <0.050 <0.050 0.07 0.12 <0.050 0.084 0.069 0.11 0.11 0.13 0.089 0.13 0.13 0.14 0.11 0.14 0.17 0.13 0.11 0.17

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 <0.050 0.16 0.065 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000193 0.00009595 0.000209 - - 0.019 Significant Decreasing 0.01 0.019 0.000252 0.000435 0.00243 0.000534 0.000303 0.000225 0.000192 0.000236 0.0000544 0.0000903 0.000201 0.000288 0.000315 0.000201 0.0000916 0.0000855 0.0000901 0.000209 0.0000654 0.0000193

Physical

Total Alkalinity (Total as CaCO3) mg/L 48 54.5 66 - - - Significant Decreasing 80 88 90 84 61 86 62 81 58 48 52 55 57 50 61 54 48 51 66 53.00

Hardness (CaCO3) mg/L 46 49.75 56 - - - Significant Decreasing 71 85 86 73 56 73 63 72 56 46 52 51 54 49 50 49 47 46 56 50.00

Reactive Silica (SiO2) mg/L 11 12.25 13 - - - Significant Increasing 10 11 12 11 12 11 13 12 13 13 13 14 12 13 13 13 12 11 13 13.00

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 5.3 <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

Conductivity µS/cm 110 120 150 - - - Significant Decreasing #N/A #N/A 170 190 190 170 130 170 120 170 120 110 110 120 120 110 110 110 110 110 150 110.00

pH pH 7.49 7.5875 7.82 - - - Significant Decreasing 7.74 7.98 7.92 7.65 7.82 7.69 7.62 7.71 7.54 7.5 7.64 7.5 7.65 7.62 7.54 7.55 7.51 7.53 7.82 7.49

Turbidity NTU 0.51 1.9025 2.7 - - - Significant Decreasing 300 250 56 37 21 8.2 37 17 1.2 0.87 2.4 1.9 0.63 0.85 1.7 2.6 2.1 0.51 2.7 2.30

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - Significant Decreasing <5.0 <0.50 <5.0 <5.0 <0.50 1 0.52 1.3 0.55 0.61 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 6.4 <5.0 <5.0 <5.0 <5.0 8.7 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 70 76.75 88 - - - Significant Decreasing 110 120 120 110 82 110 88 110 82 70 75 78 80 74 82 74 71 70 88 78.00

Total Dissolved Solids mg/L 54 63.25 70 - - - Significant Decreasing 120 110 110 110 61 100 67 98 84 63 50 78 73 73 69 54 54 64 70 65.00

Total Suspended Solids mg/L <1 <1 1 - - - Significant Decreasing 1300 150 73 160 36 19 21 31 <1.0 11 3 7 <1.0 <1.0 1.4 2.4 1 <1.0 1 <1.0

Calculated

Anion Sum me/L 1.18 1.3075 1.55 - - - Significant Decreasing 1.95 2.13 2.18 2.03 1.42 2.03 1.47 1.9 1.38 1.16 1.24 1.31 1.37 1.21 1.46 1.26 1.18 1.2 1.55 1.30

Cation Sum me/L 1.09 1.1825 1.33 - - - Significant Decreasing 1.86 2.12 2.17 1.77 1.31 1.78 1.49 1.77 1.32 1.08 1.23 1.21 1.29 1.16 1.17 1.16 1.11 1.09 1.33 1.20

Ion Balance (% Difference) % 3.06 4.875 7.64 - - - Significant Increasing 2.36 0.24 0.23 6.84 4.03 6.56 0.68 3.54 2.22 3.57 0.4 3.97 3.01 2.11 11 4.13 3.06 4.8 7.64 4.00

Langelier Index (@ 20C) N/A -0.967 -0.82325 -0.451 - - - Significant Decreasing -0.37 -0.009 -0.065 -0.425 -0.488 -0.377 -0.622 -0.381 -0.805 -1 -0.754 -0.897 -0.719 -0.842 -0.817 -0.864 -0.967 -0.946 -0.451 -0.93

Langelier Index (@ 4C) N/A -1.22 -1.07575 -0.703 - - - Significant Decreasing -0.621 -0.26 -0.316 -0.675 -0.739 -0.628 -0.873 -0.632 -1.06 -1.26 -1.01 -1.15 -0.97 -1.09 -1.07 -1.12 -1.22 -1.2 -0.703 -1.18

Saturation pH (@ 20C) N/A 8.27 8.41 8.48 - - - Significant Increasing 8.11 7.99 7.98 8.08 8.3 8.06 8.24 8.1 8.34 8.5 8.4 8.4 8.37 8.46 8.35 8.42 8.48 8.47 8.27 8.42

Saturation pH (@ 4C) N/A 8.53 8.6625 8.73 - - - Significant Increasing 8.36 8.24 8.23 8.33 8.56 8.32 8.49 8.35 8.59 8.75 8.65 8.65 8.62 8.71 8.61 8.67 8.73 8.72 8.53 8.67

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 7.625 23 - - Equation Significant Decreasing 12 7.2 6.9 18 7.3 12 9.9 5.2 <5.0 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 23 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 1.1 0 10 5 Significant Decreasing #N/A #N/A 2.1 2.9 3 2.2 1.3 2.4 1.5 2.3 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0

Dissolved Barium (Ba) µg/L 3.7 6.875 10 0 1000 1000 No trend 14 6 5.8 4.1 4.4 5.3 3.8 3.6 3.4 4 3.4 4.4 4 4.4 7.4 5.1 10 9 3.7 4.80

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 14000 15000 17000 - - - Significant Decreasing 22000 26000 26000 22000 17000 22000 19000 22000 17000 14000 16000 16000 16000 15000 15000 15000 14000 14000 17000 15000.00

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.8 3.425 6.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 5.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 3.3 <0.50 2.9 2.5 6.5 1.80

Dissolved Iron (Fe) µg/L <50 <50 57 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 57 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.63 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2800 3000 3400 - - - Significant Decreasing 4000 4900 5100 4300 3200 4200 3500 4200 3300 2800 3200 2900 3500 3000 2900 3000 2800 2800 3400 3000.00

Dissolved Manganese (Mn) µg/L <2 <2 4.1 0 120 120 Significant Decreasing 50 13 4.9 7.2 2.2 4.2 2.5 3.1 8.5 39 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.1 <2.0

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 9.3 6.2 5.6 3.5 <2.0 4.3 <2.0 3.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 260 305 360 - - - Significant Decreasing 1300 650 630 540 340 560 400 490 370 270 370 360 380 330 310 300 280 260 360 320.00

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3600 4000 4500 0 200000 200000 Significant Decreasing #N/A #N/A 9200 9500 9500 6800 4200 7200 5400 7200 4500 3400 4100 4100 4600 4000 3800 4100 3700 3600 4500 4200.00

Dissolved Strontium (Sr) µg/L 22 26.25 32 0 7000 7000 Significant Decreasing 90 96 85 56 29 62 38 60 32 22 26 28 28 23 25 25 22 23 32 28.00

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.21 0.35 0.65 0 20 15 Significant Decreasing 2.8 3.3 3.1 1.8 0.51 2.1 0.98 2 0.63 0.13 0.41 0.35 0.4 0.18 0.28 0.25 0.21 0.21 0.65 0.33

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6.4 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 7.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.4 <5.0 6.4 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.18 - PLM-1B Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger C068252 C0E3290 C0N3283 C0X0169

1-Mar-16 1-Jun-16 1-Sep-16 1-Dec-16 24-Mar-17 8-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 5-Sep-18 4-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 9-Sep-20 9-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.013 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.12 0.14 0.14 0.12 0.1 0.12 0.11 0.12 0.1 0.08 0.09 0.09 0.1 0.09 0.09 0.09 0.08 0.08 0.1 0.09

Copper µg/L 2 2.06 2.08 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 2.06 2.59 2.63 2.13 1 2.13 1.77 2.09 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 4927.73 5771.27 5830.84 5049.39 25 5049.39 4436.73 4988.61 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 15.16 6.36 15.69 16.74 4.88 11.25 7.99 12.13 10.46 7.69 5.26 4.29 4.31 4.51 6.17 6.2 5.82 4.32 7.76 10.56
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Table A.19 - PLM-2A Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger C068252 C0E3290 C0N3283 C0X0169

01-Mar-16 01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 09-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 05-Sep-18 04-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 09-Sep-20 09-Dec-20

Field Parameters

Conductivity (Field) µS/cm 83.2 102.125 122.4 - - - 59.7 0.12 102.8 200.4 249.5 89.7 92.4 85.1 122.4 117.8 83.2

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.94 6.435 6.92 - - - 7.17 6.49 7.44 8.41 7.26 5.63 6.31 6.48 6.92 6.4 5.94

Temperature ºC 2.9 7.375 11.4 - - - 3.3 9.9 7.6 2.8 6.9 10.9 6.3 2.9 7.9 11.4 7.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 37 55.5 89 - - - No trend 50 73 51 57 38 38 54 30 39 45 50 26 100 76 46 54 51 37 89 45

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.5 5.35 7.1 0 250 120 No trend #N/A #N/A 4.6 4.6 4 4 3.6 5.9 5.5 6.7 7.4 7.3 6.7 5.2 7.9 6.6 5.2 4.7 4.7 4.5 5.1 7.1

Dissolved Sulphate (SO4) mg/L 4 5.325 6.2 - - - No trend #N/A #N/A 8.3 9.4 5.6 4.2 4 8.8 3.9 3.8 2.7 3.2 3.1 3.9 4 3.8 5.3 4.2 6.2 5.8 4 5.3

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend 0.85 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.053 0.012 0.013 <0.010 0.027 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.14625 0.3 - - - No trend 0.13 <0.050 0.19 0.18 0.06 0.058 0.13 0.16 0.065 0.066 <0.050 0.14 0.057 0.052 0.11 0.13 0.11 <0.050 0.3 0.15

Nitrate (N) mg/L <0.05 0.14375 0.3 0 10 10 No trend 0.13 <0.050 0.19 0.18 0.06 0.058 0.13 0.16 0.065 0.066 <0.050 0.14 0.057 0.052 0.11 0.13 0.11 <0.050 0.3 0.14

Nitrite (N) mg/L <0.01 <0.01 0.013 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.083 <0.050 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.062 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000326 1.42175E-05 0.0000327 - - 0.019 Significant Decreasing 0.01 0.019 0.00036 0.000456 0.000222 0.0000377 0.0000328 0.0000292 0.0000238 0.0000273 0.00004 0.0000353 0.0000306 0.000105 0.000651 0.0000659 0.00000212 0.00000706 0.00000791 0.0000327 0.000013 0.00000326

Physical

Total Alkalinity (Total as CaCO3) mg/L 37 55.5 89 - - - No trend 50 74 51 58 38 38 54 30 39 45 50 26 100 76 46 54 51 37 89 45

Hardness (CaCO3) mg/L 42 54.5 73 - - - No trend 26 75 41 50 32 34 46 26 37 36 52 23 80 76 38 48 57 46 73 42

Reactive Silica (SiO2) mg/L 5.8 7.15 11 - - - Significant Decreasing 7.6 7.7 10 8 6.4 7.3 10 5.9 6.4 7.4 9.4 5.3 7.2 7.7 6.2 6.3 6 5.8 11 5.8

Colour TCU <5 13.125 45 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 210 <5.0 <5.0 <5.0 <5.0 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 45

Conductivity µS/cm 93 128.25 190 - - - No trend #N/A #N/A 130 170 98 120 92 87 120 84 99 110 120 73 200 160 100 120 120 93 190 110

pH pH 6.59 6.8075 7.04 - - - Significant Decreasing 7.37 8 7 6.91 6.85 6.8 6.71 6.77 6.68 6.79 6.82 6.53 6.97 7.06 6.46 6.63 6.92 6.68 7.04 6.59

Turbidity NTU 1.7 7.35 21 - - - Significant Decreasing >1000 62 330 570 260 530 2.6 250 8.1 2.1 27 23 430 100 0.51 14 21 1.7 1.9 4.8

Total Organic Carbon (C) mg/L 0.75 1.0175 1.5 - - - No trend <25 0.58 <5.0 <5.0 <5.0 <5.0 0.98 9.4 1 <5.0 0.73 5.2 <5.0 1.5 2.2 <5.0 0.82 1 0.75 1.5

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 60 23 <5.0 5.8 <5.0 45 21 25 <5.0 20 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 61 78.25 110 - - - No trend 76 100 73 76 55 63 76 52 60 66 76 45 120 99 66 72 75 61 110 67

Total Dissolved Solids mg/L 53 70.75 110 - - - No trend 120 96 60 94 37 62 85 56 65 65 52 44 110 100 71 62 54 66 110 53

Total Suspended Solids mg/L 1.2 85.05 330 - - - Significant Decreasing 3700 260 870 830 450 720 310 480 8.2 11 2.2 54 160 77 2.6 32 5 4 330 1.2

Calculated

Anion Sum me/L 0.99 1.3825 2.04 - - - No trend 1.36 1.81 1.26 1.37 0.96 1.11 1.33 0.89 1.05 1.17 1.26 0.75 2.31 1.79 1.2 1.31 1.29 0.99 2.04 1.21

Cation Sum me/L 1.07 1.325 1.73 - - - No trend 1.12 1.76 1.1 1.24 0.85 0.87 1.16 0.78 0.99 1.02 1.31 0.7 2.02 1.77 1.01 1.19 1.35 1.15 1.73 1.07

Ion Balance (% Difference) % 2.27 6.0275 8.22 - - - No trend 9.68 1.4 6.78 4.98 6.08 12.1 6.83 6.59 2.94 6.85 1.95 3.45 6.7 0.56 8.6 4.8 2.27 7.48 8.22 6.14

Langelier Index (@ 20C) N/A -1.93 -1.547 -0.968 - - - No trend -1.34 -0.048 -1.46 -1.44 -1.84 -1.9 -1.7 -2.12 -1.97 -1.81 -1.55 -2.51 -0.954 -0.997 -2.1 -1.76 -1.41 -1.88 -0.968 -1.93

Langelier Index (@ 4C) N/A -2.18 -1.8 -1.22 - - - No trend -1.59 -0.299 -1.71 -1.69 -2.09 -2.15 -1.95 -2.37 -2.22 -2.06 -1.8 -2.76 -1.21 -1.25 -2.35 -2.01 -1.66 -2.14 -1.22 -2.18

Saturation pH (@ 20C) N/A 8.01 8.3575 8.57 - - - No trend 8.71 8.05 8.46 8.35 8.69 8.7 8.41 8.89 8.65 8.6 8.37 9.04 7.93 8.06 8.55 8.39 8.33 8.57 8.01 8.52

Saturation pH (@ 4C) N/A 8.26 8.6075 8.82 - - - No trend 8.96 8.3 8.72 8.6 8.94 8.95 8.66 9.14 8.9 8.85 8.62 9.29 8.18 8.31 8.81 8.64 8.58 8.82 8.26 8.77

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.6 9.025 14 - - Equation No trend 18 14 5.4 22 13 11 7.2 19 5.6 9 <5.0 15 39 <5.0 11 7.6 5.6 14 8.8 7.7

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.9 3.05 3.2 0 10 5 No trend #N/A #N/A <1.0 220 2.8 2.8 1.9 3.1 4.6 3.8 2.2 4.1 7 2.4 2.4 4.9 4.5 3.2 2.9 3 3.2 3.1

Dissolved Barium (Ba) µg/L 10 13.5 16 0 1000 1000 No trend 16 16 12 12 9.1 9.1 12 8.3 7.6 8 15 6.7 18 12 12 9.3 16 14 14 10

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.016 0.02475 0.029 0 5 Equation Significant Increasing 0.013 <0.010 0.016 0.019 0.023 0.022 0.018 0.022 0.035 0.026 0.029 0.042 0.12 0.033 0.033 0.019 0.025 0.029 0.016 0.029

Dissolved Calcium (Ca) µg/L 14000 18000 24000 - - - No trend 8800 27000 14000 17000 10000 11000 15000 8700 12000 12000 17000 7200 26000 25000 13000 16000 19000 15000 24000 14000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.64 0 10 10 Significant Decreasing #N/A #N/A 1.9 <0.40 2 1.4 2.7 4.6 2.9 2.3 1.9 1.6 19 2 3.5 0.99 1.6 0.43 0.64 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 3.4 4.625 7.2 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 2.3 <2.0 5.5 3.7 4.3 2.7 2.1 2.1 <2.0 4 1.7 1.8 3.9 1.4 3.6 4.3 7.2 3.4

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 160 <50 <50 <50 460 <51 130 740 <50 86 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1900 2350 3000 - - - Significant Increasing 990 2000 1500 1800 1400 1500 1900 1100 1800 1600 2300 1200 3600 3200 1600 2100 2500 2000 3000 1900

Dissolved Manganese (Mn) µg/L 92 290.5 430 3 120 120 No trend 150 32 130 120 620 990 350 490 480 450 880 1100 1200 1000 710 270 430 290 92 350

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <2.0 2 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 2.2 <2.0 <2.0 2.1 3 <2.0 2.3 <2.0 3.8 <2.0 3.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 210 277.5 350 - - - Significant Decreasing 890 690 360 300 230 280 330 320 210 290 390 300 170 290 310 230 210 290 350 260

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4800 5250 6100 0 200000 200000 No trend #N/A #N/A 13000 5500 5800 5500 4700 4500 5200 5300 5600 6400 5100 5300 9300 5600 5400 5400 4800 5100 6100 5000

Dissolved Strontium (Sr) µg/L 33 40.75 53 0 7000 7000 No trend 46 52 29 34 25 27 34 20 34 32 38 21 81 57 32 37 41 36 53 33

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.18 0.265 0.33 0 20 15 No trend 0.18 7.2 0.16 0.17 0.12 0.14 0.16 0.11 0.14 0.14 0.17 0.13 0.68 0.41 0.17 0.2 0.32 0.23 0.33 0.18

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 7 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 6.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.6 <5.0 <5.0 <5.0 <5.0 7 6.6 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.052 <0.013 <0.013 <0.013 <0.013 0.027 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.19 - PLM-2A Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger C068252 C0E3290 C0N3283 C0X0169

01-Mar-16 01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 09-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 05-Sep-18 04-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 09-Sep-20 09-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 5 100 100 100 100 5 5 5 100 5 5

Cadmium µg/L 0.05 0.12 0.08 0.09 0.06 0.06 0.08 0.05 0.07 0.07 0.09 0.05 0.13 0.13 0.07 0.09 0.1 0.08 0.12 0.08

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 2.21 1 1 1 1 1 1 1 1 1 1 2.39 2.24 1 1 1 1 2.13 1

Nickel µg/L 25 5170.65 25 25 25 25 25 25 25 25 25 25 5472.11 5231.14 25 25 25 25 5049.39 25

Dissolved Zinc µg/L 15.02 7.22 16.47 21.39 14.72 16.23 16.02 21.86 9.03 21.88 14.63 9.05 12.35 19.51 21.89 28.74 21.7 13.61 26.47 20.67
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Table A.20 - PLM-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C068252 C0E3290 C0N3283 C0X0169

1-Mar-16 1-Jun-16 1-Sep-16 1-Dec-16 24-Mar-17 9-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 5-Sep-18 4-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 9-Sep-20 9-Dec-20

Field Parameters

Conductivity (Field) µS/cm 69.7 114.8 218.3 - - - 88.7 0.24 284.2 231.7 356.3 68.6 122.6 82.8 218.3 88.4 69.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.55 6.1025 6.74 - - - 6.7 6.86 7.16 7.53 7.09 6.56 6.42 6.4 6.74 5.55 5.72

Temperature ºC 5.3 6.825 8.3 - - - 6.4 7.4 8.4 5.1 6.8 7.5 7.1 5.3 6.7 8.3 7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 21 65 110 - - - No trend 72 36 86 86 69 85 19 76 69 88 93 100 100 100 64 62 68 61 110 21

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.6 5.675 7.7 0 250 120 Significant Increasing #N/A #N/A 4.2 4.2 4.3 3.4 3.8 4.2 4.8 5.8 6.8 6.7 6.9 6.8 7.1 7.1 4.5 4.2 4.8 4.6 5.6 7.7

Dissolved Sulphate (SO4) mg/L 3.4 4.8 6.4 - - - No trend #N/A #N/A 11 4.4 8.4 8.5 5.7 5.8 3.6 5.4 3.2 3.6 3.2 3.3 3.6 3.5 4.9 5.9 6.4 3.4 4.2 5.2

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend 0.11 <0.10 0.11 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.05 <0.010 0.072 0.074 0.015 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.082 - - - No trend <0.050 0.067 0.052 0.11 0.082 0.1 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 0.072 <0.050 <0.050 0.065 <0.050 <0.050 <0.050 0.082

Nitrate (N) mg/L <0.05 <0.05 0.071 0 10 10 No trend <0.050 0.067 0.052 0.11 0.082 0.1 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 0.061 <0.050 <0.050 0.065 <0.050 <0.050 <0.050 0.071

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.017 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A 0.076 <0.050 0.14 <0.050 <0.050 <0.050 0.11 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 0.05 0.092 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000144 7.7425E-06 0.0000196 - - 0.019 Significant Decreasing 0.01 0.019 0.00108 0.0000639 0.00173 0.000192 0.000179 0.000183 0.0000616 0.000149 0.0000524 0.0000273 0.000146 0.000059 0.000106 0.0000884 0.0000508 0.0000097 0.00000801 0.0000196 0.00000144 0.00000192

Physical

Total Alkalinity (Total as CaCO3) mg/L 21 65.25 110 - - - No trend 72 36 86 86 69 85 19 76 69 88 94 100 100 100 64 62 68 62 110 21

Hardness (CaCO3) mg/L 25 63 110 - - - No trend 61 28 78 81 65 75 17 64 36 70 97 100 100 97 58 45 65 52 110 25

Reactive Silica (SiO2) mg/L 4.3 6.75 10 - - - No trend 7.1 7.3 8.7 8.1 7 7.7 3.7 6.9 6.9 9 10 10 7.8 10 7.1 5.9 6.6 6.1 10 4.3

Colour TCU <5 13.5 25 - - - Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 24 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 11 <5.0 <5.0 <5.0 24 25

Conductivity µS/cm 71 147.75 240 - - - No trend #N/A #N/A 160 85 150 170 150 160 58 160 140 180 190 200 220 220 140 130 150 130 240 71

pH pH 6.55 6.9475 7.27 - - - Significant Decreasing 7.89 7.14 7.83 7.62 7.59 7.6 6.48 7.51 7.11 7.16 7.5 7.39 7.27 7.27 6.84 7.16 7.12 6.85 7.27 6.55

Turbidity NTU 0.68 6.795 19 - - - Significant Decreasing 360 690 120 59 42 98 18 42 28 1.2 0.34 0.63 1.7 1.6 8.2 3.1 19 0.68 5.6 1.9

Total Organic Carbon (C) mg/L 0.96 1.64 3 - - - No trend <25 <25 <0.50 0.67 1.1 1.1 9.5 8.5 2.5 1.4 <0.50 0.55 0.58 0.72 2.6 1.9 1.1 1.5 0.96 3

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 42 28 5.2 <5.0 5.3 6.8 220 5.3 5.2 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 45 88.25 140 - - - No trend 100 55 110 110 88 100 37 98 90 110 120 130 130 130 86 78 91 77 140 45

Total Dissolved Solids mg/L 35 84.25 140 - - - No trend 120 49 99 97 71 98 57 95 95 100 98 110 120 130 110 67 79 83 140 35

Total Suspended Solids mg/L <1 8.475 26 - - - Significant Decreasing 370 1200 190 150 88 150 30 110 65 2 1 1.6 <1.0 1.8 9 6.4 26 <1.0 5.4 2

Calculated

Anion Sum me/L 0.75 1.5575 2.43 - - - No trend 1.79 0.94 2.03 2.02 1.62 1.95 0.59 1.8 1.63 2.02 2.14 2.26 2.31 2.32 1.52 1.49 1.62 1.43 2.43 0.75

Cation Sum me/L 0.7 1.525 2.48 - - - No trend 1.69 0.82 1.79 1.83 1.48 1.69 0.58 1.58 1.47 1.79 2.29 2.27 2.32 2.3 1.51 1.21 1.63 1.29 2.48 0.7

Ion Balance (% Difference) % 0.31 2.4825 5.15 - - - No trend 2.87 6.82 6.28 4.94 4.52 7.14 0.85 6.51 5.16 6.04 3.39 0.22 0.22 0.43 0.33 10.4 0.31 5.15 1.02 3.45

Langelier Index (@ 20C) N/A -2.51 -1.36025 -0.471 - - - Significant Decreasing -0.267 -1.64 -0.137 -0.332 -0.53 -0.381 -2.81 -0.586 -1.33 -0.855 -0.33 -0.414 -0.53 -0.552 -1.39 -1.17 -1.03 -1.43 -0.471 -2.51

Langelier Index (@ 4C) N/A -2.76 -1.613 -0.722 - - - Significant Decreasing -0.518 -1.89 -0.388 -0.583 -0.782 -0.632 -3.06 -0.837 -1.58 -1.11 -0.581 -0.664 -0.781 -0.803 -1.64 -1.42 -1.28 -1.69 -0.722 -2.76

Saturation pH (@ 20C) N/A 7.75 8.31 9.06 - - - No trend 8.16 8.78 7.97 7.95 8.12 7.99 9.29 8.1 8.43 8.02 7.83 7.81 7.8 7.82 8.23 8.33 8.15 8.28 7.75 9.06

Saturation pH (@ 4C) N/A 8 8.5625 9.31 - - - No trend 8.41 9.03 8.22 8.2 8.37 8.24 9.54 8.35 8.68 8.27 8.09 8.06 8.05 8.07 8.48 8.58 8.4 8.54 8 9.31

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 172.8 660 - - Equation No trend 29 30 13 15 11 22 47 11 13 <5.0 <5.0 <5.0 <5.0 <5.0 8.1 13 660 8.7 <5.0 20

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 1.15 1.6 0 10 5 Significant Decreasing #N/A #N/A 190 1.9 230 220 71 76 2 19 <1.0 <1.0 12 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 1.6 1.3

Dissolved Barium (Ba) µg/L 5.2 10.8 13 0 1000 1000 Significant Decreasing 19 9.9 17 18 15 15 8.7 19 12 11 16 12 11 16 10 6 13 12 13 5.2

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.01475 0.027 0 5 Equation No trend <0.010 0.014 <0.010 <0.010 0.017 0.013 0.017 0.012 0.019 0.025 <0.010 0.012 <0.010 0.012 0.027 <0.010 0.015 0.027 <0.010 0.012

Dissolved Calcium (Ca) µg/L 8300 21575 38000 - - - No trend 22000 9300 27000 29000 23000 27000 5600 23000 12000 24000 34000 35000 36000 34000 20000 16000 22000 18000 38000 8300

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 2.8 7.125 9 0 10 10 Significant Increasing #N/A #N/A <0.40 2.4 <0.40 <0.40 1.7 1.3 13 9.3 13 5.5 2.6 3.6 15 4.4 3 4 8.2 2.8 8.5 9

Dissolved Copper (Cu) µg/L 1.4 2.825 4.8 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 7.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 0.74 0.98 <0.50 3.7 1.4 4.8 1.4

Dissolved Iron (Fe) µg/L 65 941.25 1300 - - 300 Significant Increasing <50 65 <50 <50 <50 92 1600 2800 340 <50 <50 <50 <50 140 <50 200 1300 65 1100 1300

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.61 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.6 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.61 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1000 2050 3400 - - - No trend 1700 1100 2200 2200 1800 2000 710 1700 1700 2300 2600 3000 3300 3000 1700 1500 2200 1600 3400 1000

Dissolved Manganese (Mn) µg/L 200 410 540 4 120 120 Significant Increasing 51 150 26 22 190 170 1500 1400 970 460 370 270 400 350 210 280 470 200 540 430

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 6.5 <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 <2.0

Dissolved Nickel (Ni) µg/L 2.9 3.85 5.4 - - Equation Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.1 2.4 4.4 3 <2.0 <2.0 5.2 3.5 3.4 <2.0 4.1 2.9 5.4 3

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 240 272.5 330 - - - Significant Decreasing 970 280 540 550 320 370 690 560 400 300 330 340 270 340 370 250 270 250 330 240

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3600 5325 6300 0 200000 200000 No trend #N/A #N/A 9900 5700 4900 4700 3800 4000 3600 4200 17000 8700 8000 5900 6000 8200 7800 6700 6300 5600 5800 3600

Dissolved Strontium (Sr) µg/L 17 40 66 0 7000 7000 No trend 74 27 46 44 34 38 13 33 62 49 59 62 68 59 36 30 44 33 66 17

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 3.25 10 - - - No trend <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 10 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.225 0.49 0 20 15 Significant Decreasing 4.9 0.12 7.4 7.1 2.4 4 <0.10 1.6 0.27 0.23 2.8 0.59 0.94 0.29 0.11 0.1 0.25 0.11 0.49 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 6.3 7.075 7.6 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 5.4 6.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.6 6.3 7.6 6.8

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.042 0.027 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 <0.003 - <0.003 0.0031 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.20 - PLM-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C068252 C0E3290 C0N3283 C0X0169

1-Mar-16 1-Jun-16 1-Sep-16 1-Dec-16 24-Mar-17 9-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 13-Jun-18 5-Sep-18 4-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 6-Dec-19 12-Mar-20 9-Jun-20 9-Sep-20 9-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.038 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 5 100 100 100 100 100 100 100 100 5 5 100 5 5

Cadmium µg/L 0.11 0.06 0.13 0.13 0.11 0.12 0.04 0.11 0.07 0.12 0.15 0.16 0.16 0.15 0.1 0.08 0.11 0.09 0.17 0.05

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2.3 2.36 2.36 2.3 2 2 2 2 2.57 2

Lead µg/L 1.7 1 2.32 2.43 1.84 2.21 1 1.8 1 2.02 3.06 3.18 3.18 3.06 1 1 1.84 1 3.59 1

Nickel µg/L 4312.82 25 5351.81 5532.12 4560.16 5170.65 25 4498.5 25 4866.74 6480.78 6656.44 6656.44 6480.78 25 25 4560.16 25 7237.43 25

Dissolved Zinc µg/L 22.04 19.43 6.62 11.21 11.36 12.9 24.76 26.97 18.59 24.32 10.65 18.41 13.91 21.08 33.25 24.24 27.62 20.8 43.06 16.66
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Table A.21 - PLM-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 08-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 14-Jun-18 06-Sep-18 14-Dec-18 13-Mar-19 11-Jun-19 18-Sep-19 11-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 09-Dec-20

Field Parameters

Conductivity (Field) µS/cm 30.9 42.8 56.7 - - - 45.3 0.08 102.4 75.4 129.1 57 40.5 31.9 51.7 56.7 30.9

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.54 6.3175 6.82 - - - 6.44 6.29 7.58 7.91 7.12 6.19 6.91 6.82 6.61 6.3 5.54

Temperature ºC 4.3 7.1 9.5 - - - 5.1 10.3 7.6 4.6 7.0 10.27 7.8 4.3 6.2 9.5 8.4

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 7.675 18 - - - Significant Decreasing 64 80 42 31 19 9.9 22 5.7 <1.0 21 8.7 5.9 6 20 5.8 <1.0 7 18 5.2

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.5 5.025 5.7 0 250 120 Significant Decreasing #N/A #N/A 6.3 4.5 4.6 5.7 6.7 6.7 6.5 5.6 6.6 5.8 6 5.4 5 5.1 3.8 5.7 4.7 4.5 5.2

Dissolved Sulphate (SO4) mg/L 2.8 3 3.4 - - - No trend #N/A #N/A 6.8 5.2 4.4 3.3 2.8 3.8 3 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 2.8 3.2 2.9 2.8 3.4 2.9

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.12 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.016 - - - No trend <0.010 0.013 0.013 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 0.016 <0.010

Nitrate + Nitrite (N) mg/L 1.2 2 2.6 - - - Significant Increasing <0.050 0.057 0.7 1.2 0.43 1.3 1.3 3.3 3.7 1.6 3.6 3.7 3.1 2 2.6 1.9 2.6 2.3 1.2

Nitrate (N) mg/L 1.2 2 2.6 0 10 10 Significant Increasing <0.050 0.057 0.7 1.2 0.43 1.3 1.3 3.3 3.7 1.6 3.6 3.7 3.1 2 2.6 1.9 2.6 2.3 1.2

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.057 0.16 0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000142 0.00001093 0.0000194 - - 0.019 Significant Decreasing 0.01 0.019 0.000589 0.0012 0.000175 0.000057 0.0000306 0.0000119 0.0000198 0.00000864 0.00000926 0.0000161 0.000145 0.000243 0.0000481 0.00000734 0.0000317 0.0000194 0.000014 0.0000089 0.00000142

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 8.175 18 - - - Significant Decreasing 64 80 42 31 19 9.9 22 5.7 <5.0 21 8.7 5.9 6 20 5.8 <5.0 7 18 5.2

Hardness (CaCO3) mg/L 8.7 14.4 24 - - - Significant Decreasing 48 83 36 30 24 28 24 22 14 37 18 16 15 24 11 8.9 16 24 8.7

Reactive Silica (SiO2) mg/L 3.5 6.625 10 - - - No trend 7.7 12 7.9 5.1 8.2 6.7 9.7 5 5.2 10 6 5.1 5.3 9.6 4.8 3.5 6.8 10 6.2

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 38 51.5 75 - - - Significant Decreasing #N/A #N/A 150 150 110 94 59 57 74 56 61 77 67 60 57 79 46 38 54 75 39

pH pH 6.01 6.1975 6.55 - - - Significant Decreasing 7.75 7.61 7.22 7.09 6.82 6.41 6.63 6.08 5.89 6.54 6.13 6.06 6.3 6.87 5.96 6.01 6.19 6.55 6.04

Turbidity NTU 0.79 25.2475 87 - - - Significant Decreasing >1000 >1000 >1000 >1000 200 190 72 0.82 32 0.47 11 58 3.3 2.3 3.4 10 3.2 87 0.79

Total Organic Carbon (C) mg/L <0.5 1.375 <5 - - - Significant Decreasing <25 <25 <25 <5.0 <0.50 0.67 8.2 0.66 <5.0 <5.0 <0.50 <0.50 <0.50 <5.0 0.58 <0.50 <5.0 <5.0 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 200 51 <5.0 40 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 27 37 52 - - - Significant Decreasing 83 110 64 54 44 44 51 41 38 57 44 40 37 52 35 27 40 52 29

Total Dissolved Solids mg/L 20 31.5 44 - - - Significant Decreasing 110 100 76 46 32 44 40 40 36 36 54 32 42 45 24 20 42 44 20

Total Suspended Solids mg/L <1 <1 2.2 - - - Significant Decreasing 970 9700 660 2900 610 320 330 <1.0 5.4 29 1.8 <1.0 9 21 2.4 <1.0 <1.0 <1.0 2.2

Calculated

Anion Sum me/L 0.36 0.5025 0.73 - - - Significant Decreasing 1.61 1.85 1.12 0.94 0.66 0.56 0.77 0.51 0.45 0.75 0.6 0.53 0.48 0.75 0.47 0.36 0.52 0.73 0.4

Cation Sum me/L 0.32 0.4625 0.69 - - - Significant Decreasing 1.18 1.9 0.95 0.8 0.67 0.77 0.69 0.66 0.5 0.96 0.58 0.52 0.48 0.7 0.4 0.32 0.51 0.69 0.33

Ion Balance (% Difference) % 0.97 4.815 9.59 - - - No trend 15.4 1.33 8.21 8.05 0.75 15.8 5.48 12.8 5.26 12.3 1.69 0.95 0 3.45 8.05 5.88 0.97 2.82 9.59

Langelier Index (@ 20C) N/A -4.2 -3.516666667 -2.68 - - - Significant Decreasing -0.645 -0.427 -1.45 -1.77 -2.35 -2.99 -2.5 -3.7 NC -2.42 -3.59 -3.9 -3.7 -2.35 -4.16 NC -3.67 -2.68 -4.2

Langelier Index (@ 4C) N/A -4.46 -3.77 -2.93 - - - Significant Decreasing -0.896 -0.678 -1.7 -2.02 -2.6 -3.24 -2.76 -3.96 NC -2.67 -3.85 -4.15 -3.95 -2.6 -4.42 NC -3.92 -2.93 -4.46

Saturation pH (@ 20C) N/A 9.23 9.763333333 10.2 - - - Significant Increasing 8.39 8.04 8.67 8.86 9.17 9.4 9.14 9.78 NC 8.95 9.72 9.96 10 9.22 10.1 NC 9.86 9.23 10.2

Saturation pH (@ 4C) N/A 9.48 10.02666667 10.5 - - - Significant Increasing 8.64 8.29 8.93 9.11 9.42 9.65 9.39 10 NC 9.21 9.97 10.2 10.3 9.47 10.4 NC 10.1 9.48 10.5

Dissolved Metals

Dissolved Aluminum (Al) µg/L 12 69.75 160 - - Equation Significant Increasing <5.0 5.1 340 6.2 5.1 20 <5.0 22 500 <5.0 44 75 150 16 160 160 33 12 74

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 18 28.25 35 0 1000 1000 No trend 30 51 26 19 17 21 21 30 52 26 47 43 44 24 41 35 34 18 26

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.014 0.0335 0.046 0 5 Equation No trend 0.031 0.026 0.03 0.029 0.02 0.021 0.014 0.04 0.064 0.015 0.064 0.056 0.058 0.021 0.055 0.046 0.033 0.014 0.041

Dissolved Calcium (Ca) µg/L 1900 3600 6400 - - - Significant Decreasing 14000 25000 11000 9000 7200 8100 6700 5800 2900 10000 4400 3600 3300 6000 2500 1900 4000 6400 2100

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 1.1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A 1.5 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.7 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.2 3.125 5.3 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 7 <2.0 <2.0 <2.0 3.2 <2.0 <2.0 0.95 1.6 0.74 3.7 3.6 1.2 5.3 2.4

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 220 <50 <50 <50 <50 <50 250 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.57 <0.50 <0.50 <0.50 0.65 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 860 1335 2000 - - - Significant Decreasing 3100 4900 2200 1800 1500 1800 1800 1900 1500 2800 1700 1700 1500 2100 1200 980 1500 2000 860

Dissolved Manganese (Mn) µg/L 8.5 37.375 65 0 120 120 Significant Decreasing 600 250 130 95 46 29 18 68 99 46 77 77 82 15 91 65 31 8.5 45

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 2.2 <2.0 <2.0 <2.0 2.5 <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

Dissolved Nickel (Ni) µg/L <2 2.625 3.7 - - Equation No trend 5.5 <2.0 5.6 4.9 2.4 2.4 <2.0 2.8 2.6 <2.0 3.4 3 3 <2.0 3.4 3.3 2.5 <2.0 3.7

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 290 325 350 - - - No trend 630 670 580 310 310 380 290 290 400 360 400 290 370 330 400 290 340 350 320

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3100 3775 4500 0 200000 200000 Significant Decreasing #N/A #N/A 4700 4900 4800 4400 4100 4700 4600 4700 4800 4800 4900 4500 4100 5000 3800 3100 4200 4500 3300

Dissolved Strontium (Sr) µg/L 14 18.5 23 0 7000 7000 Significant Decreasing 40 69 28 25 20 21 21 25 26 30 27 24 23 23 19 17 20 23 14

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 17 <2.0 <2.0 <2.0 <2.0 <2.0 8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 Significant Decreasing 0.14 0.46 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 5.1 6.325 7.3 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 6 5.7 <5.0 <5.0 <5.0 5.1 <5.0 <5.0 <5.0 5.5 <5.0 8.1 5.9 7.3 5.1 7

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 0.017 0 1 0.026 Significant Decreasing #N/A #N/A 0.32 0.075 0.015 0.027 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 0.017 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0032 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.21 - PLM-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 08-Jun-17 12-Sep-17 14-Dec-17 23-Mar-18 14-Jun-18 06-Sep-18 14-Dec-18 13-Mar-19 11-Jun-19 18-Sep-19 11-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 09-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 5 100 5 5 100 100 100 100 5 100 100 100 5 5

Cadmium µg/L 0.09 0.14 0.07 0.06 0.05 0.06 0.05 0.05 0.04 0.07 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.05 0.04

Copper µg/L 2 2.02 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 2.51 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 5651.87 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 19.69 37.07 23.09 11.38 4.94 10.21 21.51 8.57 14.55 21.74 2.6 1.98 3.78 14.91 5.83 4.82 13.31 14.91 6.26
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Table A.22 - PLM-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 08-Jun-17 12-Sep-17 15-Dec-17 23-Mar-18 14-Jun-18 06-Sep-18 14-Dec-18 13-Mar-19 11-Jun-19 18-Sep-19 11-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 09-Dec-20

Field Parameters

Conductivity (Field) µS/cm 48.4 80.375 106.7 - - - 67.9 0.12 178.3 137.8 248.2 76.6 48.4 106.7 100.9 65.5

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.53 6.165 6.48 - - - 7.11 6.51 7.15 7.37 6.72 6.49 6.37 6.48 6.28 5.53

Temperature ºC 6.2 7.025 7.6 - - - 7.6 9.5 7.4 7.4 7.6 7.3 6.2 7.3 7 7.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 25 47 87 - - - Significant Decreasing 100 120 68 45 76 64 58 38 30 64 61 75 58 90 46 25 45 87 31

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.7 5.1 5.5 0 250 120 Significant Decreasing #N/A #N/A 5.6 4.4 5.2 6.2 6.9 7.2 7.1 6.2 7.2 5.8 6.1 5.6 5.5 5.3 4.3 4.9 5.5 4.7 5.3

Dissolved Sulphate (SO4) mg/L 5.9 7.55 9.1 - - - No trend #N/A #N/A 9.3 9.3 8.1 5.1 8.8 8.3 8.8 4.3 4.1 7.3 8.5 9 13 8.7 8.6 5.9 8.4 9.1 6.8

Dissolved Fluoride (F-) mg/L <0.1 <0.1 0.11 0 1.5 0.12 No trend 0.11 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.012 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.95 1.4375 2 - - - Significant Increasing <0.050 <0.050 0.43 0.79 0.38 0.66 1.3 2.6 1.6 1 2.2 1.5 1.5 1.3 1.5 1.6 2 1.2 0.95

Nitrate (N) mg/L 0.93 1.4325 2 0 10 10 Significant Increasing <0.050 <0.050 0.43 0.79 0.38 0.66 1.3 2.6 1.6 1 2.2 1.4 1.5 1.3 1.5 1.6 2 1.2 0.93

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.018 0.011 0.018 <0.010 <0.010 <0.010 0.012 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A <0.050 0.08 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000013 6.9025E-06 0.0000113 - - 0.019 Significant Decreasing 0.01 0.019 0.000466 0.000969 0.0000922 0.0000804 0.000164 0.000167 0.0000733 0.0000493 0.0000144 0.0000596 0.0000532 0.0000882 0.0000201 0.000225 0.0000116 0.00000804 0.0000113 0.00000697 0.0000013

Physical

Total Alkalinity (Total as CaCO3) mg/L 25 47 87 - - - Significant Decreasing 100 120 68 45 76 64 58 38 30 64 62 75 59 90 46 25 45 87 31

Hardness (CaCO3) mg/L 29 49 83 - - - No trend 63 110 61 45 77 57 51 43 36 64 65 78 59 92 45 29 51 83 33

Reactive Silica (SiO2) mg/L 5.6 7.625 9.8 - - - No trend 7.7 10 6.9 5 6.1 7.5 6.3 5.6 7.4 10 6.2 7.6 5.9 8.7 6.2 5.6 8.3 9.8 6.8

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 86 126.75 200 - - - No trend #N/A #N/A 210 230 150 120 160 150 140 120 99 160 170 180 150 210 130 86 130 200 91

pH pH 6.89 7.135 7.49 - - - Significant Decreasing 8.01 7.82 7.3 7.24 7.55 7.56 7.2 7.06 6.82 7.11 7.18 7.4 7.51 7.69 7.14 7.12 7.04 7.49 6.89

Turbidity NTU 26 52.75 95 - - - No trend >1000 340 360 230 480 31 190 11 2.2 3.3 19 360 94 24 31 48 42 26 95

Total Organic Carbon (C) mg/L <0.5 1.5075 <5 - - - No trend <25 <5.0 <5.0 0.75 <5.0 0.99 10 0.85 0.92 <0.50 0.79 <5.0 0.98 0.93 0.9 <5.0 0.78 <0.50 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 32 22 5.1 <5.0 <5.0 <5.0 6.1 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 54 78.75 120 - - - No trend 130 150 92 69 100 92 90 73 62 96 100 110 96 120 77 54 82 120 59

Total Dissolved Solids mg/L 58 77.25 100 - - - No trend 120 150 94 60 110 100 110 84 47 110 97 100 100 120 80 58 82 100 69

Total Suspended Solids mg/L 34 77 140 - - - No trend 880 220 240 230 310 12 130 2.4 2.2 2.2 27 58 200 12 38 82 52 34 140

Calculated

Anion Sum me/L 0.87 1.3425 2.16 - - - No trend 2.4 2.75 1.7 1.24 1.93 1.7 1.64 1.21 1.01 1.68 1.74 1.96 1.7 2.24 1.32 0.87 1.37 2.16 0.97

Cation Sum me/L 0.82 1.2325 1.94 - - - No trend 2.26 2.76 1.51 1.16 1.77 1.45 1.39 1.14 0.96 1.56 1.69 1.92 1.55 2.15 1.22 0.82 1.28 1.94 0.89

Ion Balance (% Difference) % 2.96 4.0075 5.37 - - - No trend 3 0.18 5.92 3.33 4.32 7.94 8.25 2.98 2.54 3.7 1.46 1.03 4.62 2.05 3.94 2.96 3.4 5.37 4.3

Langelier Index (@ 20C) N/A -1.96 -1.45225 -0.519 - - - Significant Decreasing -0.061 0.072 -0.926 -1.28 -0.502 -0.737 -1.16 -1.59 -2 -1.16 -1.06 -0.701 -0.8 -0.262 -1.4 -1.87 -1.46 -0.519 -1.96

Langelier Index (@ 4C) N/A -2.22 -1.70525 -0.771 - - - Significant Decreasing -0.312 -0.178 -1.18 -1.53 -0.753 -0.988 -1.41 -1.84 -2.25 -1.41 -1.31 -0.951 -1.05 -0.513 -1.65 -2.12 -1.71 -0.771 -2.22

Saturation pH (@ 20C) N/A 8.01 8.5875 8.99 - - - No trend 8.07 7.75 8.22 8.51 8.05 8.3 8.36 8.65 8.81 8.26 8.24 8.1 8.31 7.95 8.54 8.99 8.5 8.01 8.85

Saturation pH (@ 4C) N/A 8.27 8.84 9.24 - - - No trend 8.32 8 8.48 8.77 8.3 8.55 8.62 8.9 9.07 8.51 8.49 8.35 8.57 8.2 8.79 9.24 8.75 8.27 9.1

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 144.625 510 - - Equation No trend 15 7.2 12 34 14 31 10 9.7 <5.0 <5.0 7.5 3800 46 11 5.7 11 510 <5.0 55

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A 6.3 3.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 23 32 40 0 1000 1000 No trend 26 62 31 27 36 32 27 27 28 42 41 58 41 49 35 27 38 40 23

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.01 0.016 0.025 0 5 Equation No trend <0.010 <0.010 0.015 0.015 0.029 0.026 0.019 0.013 0.024 0.021 0.012 0.012 <0.010 <0.010 <0.010 0.011 0.025 0.01 0.018

Dissolved Calcium (Ca) µg/L 8600 14575 25000 - - - No trend 19000 34000 19000 14000 26000 17000 16000 13000 10000 19000 20000 23000 18000 28000 13000 8600 15000 25000 9700

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 0.56 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.56 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.2 3.55 5 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 6.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.5 1.6 1.3 3.4 3.6 4.4 5 1.2

Dissolved Iron (Fe) µg/L <50 88.75 280 - - 300 No trend <50 55 <50 <50 <50 <50 <50 <50 <50 <50 <50 1400 57 <50 <50 <50 280 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.66 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.56 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.1 <0.50 <0.50 <0.50 <0.50 0.66 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1900 3150 5300 - - - No trend 3800 5800 3000 2500 3000 3300 2600 2600 2500 4200 3500 4900 3300 5400 2700 1900 3300 5300 2100

Dissolved Manganese (Mn) µg/L 2.8 8.45 19 0 120 120 Significant Decreasing 420 760 77 34 62 84 38 57 61 80 6.9 50 4 <2.0 3.7 4 19 2.8 8

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 8.4 5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 2.775 8.1 - - Equation No trend <2.0 <2.0 2.6 <2.0 2.5 2.5 2.1 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.1 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 300 360 470 - - - No trend 1100 930 450 310 330 390 390 310 320 420 420 660 420 490 350 330 340 470 300

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 0.12 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.19 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5100 5450 6200 0 200000 200000 Significant Decreasing #N/A #N/A 22000 12000 6600 5600 5200 6900 8100 6500 5300 6200 8500 6800 8100 7100 7300 5200 5300 6200 5100

Dissolved Strontium (Sr) µg/L 35 55 92 0 7000 7000 No trend 140 250 66 58 76 61 52 49 40 70 74 88 71 100 52 35 56 92 37

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 2.35 6.4 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 51 <2.0 <2.0 <2.0 <2.0 6.4 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.4725 1.2 0 20 15 No trend 2.2 3.3 0.25 0.13 0.68 0.44 0.24 0.15 0.11 0.45 0.56 1.4 0.55 1.6 0.19 <0.10 0.5 1.2 0.14

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 8.1 0 5000 Equation No trend <5.0 <5.0 <5.0 6 6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.4 <5.0 <5.0 <5.0 6 8.1 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.018 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.015 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0033 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.22 - PLM-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 08-Jun-17 12-Sep-17 15-Dec-17 23-Mar-18 14-Jun-18 06-Sep-18 14-Dec-18 13-Mar-19 11-Jun-19 18-Sep-19 11-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 09-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 5 5 5 5

Cadmium µg/L 0.11 0.17 0.11 0.08 0.13 0.1 0.09 0.08 0.07 0.11 0.11 0.13 0.1 0.15 0.08 0.06 0.09 0.14 0.06

Copper µg/L 2 2.57 2 2 2 2 2 2 2 2 2 2 2 2.2 2 2 2 2.02 2

Lead µg/L 1.77 3.59 1.7 1 2.28 1 1 1 1 1.8 1.84 2.32 1 2.86 1 1 1 2.51 1

Nickel µg/L 4436.73 7237.43 4312.82 25 5291.52 25 25 25 25 4498.5 4560.16 5351.81 25 6186.53 25 25 25 5651.87 25

Dissolved Zinc µg/L 20.61 21.49 18.79 9.16 19.11 9.86 29.87 10.25 14.58 9.87 14.25 22.4 20.12 13.61 18 17.83 19.15 20.76 20.15
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Table A.23 - PLM-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

1-Jun-16 1-Sep-16 1-Dec-16 24-Mar-17 8-Jun-17 12-Sep-17 14-Dec-17 26-Mar-18 13-Jun-18 6-Sep-18 13-Dec-18 13-Mar-19 11-Jun-19 17-Sep-19 6-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 9-Dec-20

Field Parameters

Conductivity (Field) µS/cm 48.5 118.4 203.5 - - - 78.6 0.37 332 127.8 152.8 189 60.8 48.5 166.7 203.5 54.9

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.15 5.775 6.32 - - - 5.88 6.45 7.04 7.91 6.29 6.48 5.27 5.66 5.97 6.32 5.15

Temperature ºC 5.4 7.85 10.2 - - - 5.3 8.7 8.9 5.5 6.8 10.71 8.4 5.4 7.1 10.2 8.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 26.625 100 - - - Significant Decreasing 81 95 99 72 20 17 16 17 12 93 6.3 5.3 110 67 6.4 <1.0 5.5 100 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.2 5.1 6 0 250 120 Significant Decreasing #N/A #N/A 48 4.4 10 10 11 8.9 10 9.3 8.6 6.6 5.9 3.4 3.2 8 3.5 5.4 4.2 6 4.8

Dissolved Sulphate (SO4) mg/L 6.3 9.125 16 - - - No trend #N/A #N/A 18 11 7.1 10 14 28 16 11 12 14 9.3 5.8 14 15 8.9 6.3 7.2 16 7

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.012 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.81375 1.2 - - - Significant Increasing <0.050 <0.050 0.29 0.29 0.52 0.52 0.6 0.58 0.5 <0.050 1.2 0.69 <0.050 0.058 0.95 0.93 1.1 <0.050 1.2

Nitrate (N) mg/L <0.05 0.81375 1.2 0 10 10 Significant Increasing <0.050 <0.050 0.29 0.28 0.52 0.52 0.6 0.58 0.5 <0.050 1.2 0.69 <0.050 0.058 0.95 0.93 1.1 <0.050 1.2

Nitrite (N) mg/L <0.01 <0.01 0.01 0 1 1 No trend <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.083 0.092 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000592 3.8355E-06 0.00000984 - - 0.019 Significant Decreasing 0.01 0.019 0.000496 0.000537 0.000283 0.000173 0.00000433 0.0000134 0.00000273 0.00000242 0.0000118 0.0000343 0.0000466 0.000261 0.00000702 0.0000148 0.000000762 0.00000147 0.00000344 0.00000984 0.000000592

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 27.625 100 - - - Significant Decreasing 81 95 99 72 20 17 16 17 12 93 6.3 5.3 110 67 6.4 <5.0 5.5 100 <5.0

Hardness (CaCO3) mg/L 11 39.5 120 - - - No trend 66 82 89 32 66 59 41 71 130 110 20 11 99 60 14 12 15 120 11

Reactive Silica (SiO2) mg/L 3 4.65 7.4 - - - No trend 5.9 8.9 6.9 4.3 5 5.6 5.2 4.2 4.7 9.9 3.7 2.4 11 7.6 3.5 3 4.7 7.4 3.5

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 44 98.75 250 - - - Significant Decreasing #N/A #N/A 340 180 210 190 110 130 100 91 86 210 67 41 220 160 51 44 53 250 48

pH pH 5.21 5.76 6.89 - - - Significant Decreasing 7.51 7.5 7.79 6.93 5.97 6.46 5.77 6.06 5.7 6.87 5.67 5.81 8.02 6.73 5.5 5.48 5.46 6.89 5.21

Turbidity NTU 0.41 18.3675 66 - - - Significant Decreasing >1000 >1000 >1000 450 82 1.8 94 5.2 36 230 27 22 1.3 37 1.1 6.5 0.56 66 0.41

Total Organic Carbon (C) mg/L <5 <5 <5 - - - Significant Decreasing <250 <50 <5.0 <250 0.86 1.3 1.9 1.6 <5.0 1 0.98 1.3 <0.50 2.2 1.1 0.57 1.3 <5.0 0.87

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 260 110 <5.0 110 <5.0 <5.0 <5.0 <5.0 5.2 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 25 56 140 - - - Significant Decreasing 160 120 130 87 75 83 64 69 90 130 38 25 140 98 32 25 32 140 27

Total Dissolved Solids mg/L 19 54.75 140 - - - Significant Decreasing 230 140 110 99 66 97 57 69 54 170 38 28 140 87 18 19 38 140 22

Total Suspended Solids mg/L <1 1.15 2.6 - - - Significant Decreasing 52000 10000 3400 20000 300 120 290 4 8.8 2.2 1.4 <1.0 1.2 160 1 <1.0 1 2.6 <1.0

Calculated

Anion Sum me/L 0.35 0.9175 2.5 - - - Significant Decreasing 3.35 2.25 2.45 1.97 1.06 1.2 0.97 0.86 0.78 2.33 0.57 0.37 2.56 1.89 0.48 0.35 0.46 2.5 0.36

Cation Sum me/L 0.32 0.9225 2.63 - - - Significant Decreasing 2.12 1.88 2.08 0.87 1.56 1.48 1.06 1.68 2.86 2.56 0.54 0.33 2.42 1.41 0.41 0.32 0.4 2.63 0.34

Ion Balance (% Difference) % 2.53 4.2125 6.98 - - - Significant Decreasing 22.5 8.96 8.17 38.7 19.1 10.5 4.43 32.3 57.1 4.7 2.7 5.71 2.81 14.6 7.87 4.48 6.98 2.53 2.86

Langelier Index (@ 20C) N/A -4.55 -2.726 -0.902 - - - Significant Decreasing -0.673 -0.486 -0.133 -1.63 -2.76 -2.43 -3.3 -2.72 -2.95 -1.01 -4.13 -4.34 0.157 -1.53 -4.45 NC -4.55 -0.902 NC

Langelier Index (@ 4C) N/A -4.81 -2.98 -1.15 - - - Significant Decreasing -0.923 -0.737 -0.384 -1.88 -3.02 -2.68 -3.55 -2.97 -3.2 -1.26 -4.38 -4.59 -0.093 -1.78 -4.7 NC -4.81 -1.15 NC

Saturation pH (@ 20C) N/A 7.79 8.895 10 - - - No trend 8.18 7.99 7.92 8.56 8.73 8.89 9.07 8.78 8.64 7.88 9.8 10.2 7.86 8.27 9.95 NC 10 7.79 NC

Saturation pH (@ 4C) N/A 8.04 9.17 10.3 - - - No trend 8.43 8.24 8.17 8.81 8.99 9.14 9.32 9.03 8.89 8.13 10.1 10.4 8.11 8.52 10.2 NC 10.3 8.04 NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 15 181.25 240 - - Equation Significant Increasing 6.6 <5.0 15 120 11 26 60 15 <5.0 26 140 98 5.7 66 200 240 230 15 240

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 1.1 <1.0 <1.0 8.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 16 32.25 75 0 1000 1000 No trend 38 52 67 32 58 55 44 63 100 91 20 14 54 55 17 16 21 75 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.053 0.06275 0.084 0 5 Equation No trend 0.024 0.034 0.075 0.1 0.099 0.14 0.12 0.087 0.014 0.056 0.085 0.038 <0.010 0.11 0.062 0.053 0.084 0.053 0.061

Dissolved Calcium (Ca) µg/L 2400 11350 37000 - - - No trend 20000 25000 27000 8300 19000 17000 11000 21000 40000 34000 5000 2600 29000 17000 3300 2600 3400 37000 2400

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.68 0.9525 1.4 0 10 10 Significant Decreasing #N/A #N/A 0.86 1.4 1.8 3.9 1.7 2.7 1.3 1.6 1.4 1.3 1.2 0.82 <0.40 2.6 1.1 0.68 1.4 0.81 0.92

Dissolved Copper (Cu) µg/L 4.9 10.075 15 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 19 8.8 3.1 5 2.8 <2.0 <2.0 10 6.5 <0.50 5.6 11 9.4 15 4.9 11

Dissolved Iron (Fe) µg/L <50 <50 59 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 97 <50 <50 <50 <50 <50 <50 <50 <50 59 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 0.61 0.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1200 2750 7100 - - - No trend 3600 4900 5300 2800 4200 4100 3100 4400 7200 7300 1800 1000 6300 4000 1400 1200 1500 7100 1200

Dissolved Manganese (Mn) µg/L 140 277.5 620 4 120 120 Significant Decreasing 700 1600 1100 1100 810 750 440 620 1000 860 350 140 280 590 190 160 190 620 140

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 3.55 5.5 - - Equation No trend 3.2 4.4 8.2 7.7 9.1 11 6.4 5.8 3.3 5 4.1 2.9 <2.0 10 3.9 <2.0 5.5 3.7 4

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 250 437.5 650 - - - No trend 1100 670 590 200 430 370 310 600 690 770 290 670 780 660 460 250 390 650 460

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1900 2625 4000 0 200000 200000 Significant Decreasing #N/A #N/A 18000 5000 6400 4700 5500 6700 5500 5600 5700 5900 3000 2300 9800 4400 2700 1900 2200 4000 2400

Dissolved Strontium (Sr) µg/L 11 32 90 0 7000 7000 No trend 61 77 100 28 64 45 33 70 130 97 15 12 170 48 15 11 15 90 12

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L <0.1 0.2525 0.86 0 20 15 No trend <0.10 0.41 0.45 <0.10 0.18 0.11 <0.10 0.22 1.4 1 <0.10 <0.10 2.9 0.26 <0.10 <0.10 <0.10 0.86 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 6.575 12 0 5000 Equation No trend <5.0 <5.0 <5.0 11 7.9 11 7 5.2 <5.0 <5.0 5.6 5.5 <5.0 8.4 5.1 <5.0 12 6.6 5.2

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.36 0.28 <0.013 0.078 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing 0.0025 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0.0025 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.23 - PLM-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

1-Jun-16 1-Sep-16 1-Dec-16 24-Mar-17 8-Jun-17 12-Sep-17 14-Dec-17 26-Mar-18 13-Jun-18 6-Sep-18 13-Dec-18 13-Mar-19 11-Jun-19 17-Sep-19 6-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 9-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 5 5 5 5 5 100 100 100 5 5 5 5 5 5 5

Cadmium µg/L 0.11 0.13 0.14 0.06 0.11 0.1 0.08 0.12 0.2 0.17 0.04 0.04 0.16 0.1 0.04 0.04 0.04 0.18 0.04

Copper µg/L 2 2 2.14 2 2 2 2 2 2.96 2.57 2 2 2.34 2 2 2 2 2.76 2

Lead µg/L 1.87 2.47 2.74 1 1.87 1 1 2.06 4.44 3.59 1 1 3.14 1 1 1 1 4.01 1

Nickel µg/L 4621.7 5592.04 6009.05 25 4621.7 25 25 4927.73 8380.77 7237.43 25 25 6597.96 25 25 25 25 7812.01 25

Dissolved Zinc µg/L 41.19 51 18.02 33.29 25.41 26.93 22.19 34.86 73.83 32.37 6.46 3.56 24.53 33.74 10.5 8.08 11.22 68.44 9.56
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Table A.24 - PLM-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 08-Jun-17 12-Sep-17 14-Dec-17 26-Mar-18 13-Jun-18 06-Sep-18 13-Dec-18 13-Mar-19 11-Jun-19 17-Sep-19 6-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 09-Dec-20

Field Parameters

Conductivity (Field) µS/cm 87.5 146.925 181.3 - - - 143.3 0.28 330.3 130 362.7 158 159.6 87.5 181.3 161.6 157.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.77 7.2975 7.84 - - - 7.89 7.87 7.57 7.52 7.78 7.5 7.6 7.14 7.84 7.44 6.77

Temperature ºC 7.3 7.675 7.9 - - - 7.3 8.3 7.8 7.4 7.6 8.44 7.7 7.3 7.7 7.9 7.8

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 100 107.5 110 - - - No trend 56 110 100 100 110 110 110 110 110 100 100 110 <1.0 100 100 110 100 110 110

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.6 2.825 3.3 0 250 120 Significant Decreasing #N/A #N/A 37 3.9 2.9 2.7 3.4 3.1 3 3.1 3 3 3 3.2 4.2 2.9 2.2 2.6 3.3 2.6 2.8

Dissolved Sulphate (SO4) mg/L 12 13 15 - - - No trend #N/A #N/A 30 15 14 13 12 12 13 11 12 12 12 12 8.2 14 13 12 15 13 12

Dissolved Fluoride (F-) mg/L 0.16 0.17 0.18 0 1.5 0.12 No trend 0.16 0.22 0.19 0.19 0.18 0.18 0.19 0.19 0.19 0.18 0.2 0.14 0.17 0.2 0.18 0.17 0.17 0.16

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.012 - - - No trend <0.010 0.014 0.016 <0.010 <0.010 <0.010 0.011 0.011 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.072 - - - No trend <0.050 <0.050 0.06 0.083 <0.050 <0.050 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 1.2 <0.050 0.056 <0.050 <0.050 <0.050 0.072

Nitrate (N) mg/L <0.05 <0.05 0.056 0 10 10 No trend <0.050 <0.050 0.06 0.083 <0.050 <0.050 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 1.2 <0.050 <0.050 <0.050 <0.050 <0.050 0.056

Nitrite (N) mg/L <0.01 <0.01 0.016 0 1 1 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 0.016

Nitrogen (Ammonia Nitrogen) mg/L <0.05 0.0555 0.083 - - - No trend #N/A #N/A 0.089 0.22 <0.050 <0.050 0.051 <0.050 <0.050 0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.083 0.052 0.062 <0.050

Unionized Ammonia (as N) mg/L 0.0000229 0.000252975 0.000551 - - 0.019 Significant Decreasing 0.01 0.019 0.00129 0.00334 0.000355 0.000389 0.000888 0.000347 0.000303 0.000656 0.000297 0.000355 0.000144 0.000124 0.000229 0.000129 0.000153 0.000171 0.000551 0.000267 0.0000229

Physical

Total Alkalinity (Total as CaCO3) mg/L 100 107.5 110 - - - No trend 57 110 100 100 110 110 110 110 110 100 100 110 <5.0 110 100 110 100 110 110

Hardness (CaCO3) mg/L 97 98.75 100 - - - Significant Increasing 70 82 93 97 96 98 98 98 100 98 100 99 14 100 99 98 97 100 100

Reactive Silica (SiO2) mg/L 10 10.75 11 - - - No trend 4.5 11 10 10 11 11 11 11 11 11 11 11 3.5 11 11 10 11 11 11

Colour TCU <5 <5 7.8 - - - No trend <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 7.8 <5.0

Conductivity µS/cm 220 225 230 - - - No trend #N/A #N/A 290 220 230 230 220 230 230 230 230 220 230 230 49 220 230 220 230 230 220

pH pH 7.88 7.965 8.03 - - - No trend 7.9 7.92 7.89 7.93 7.98 7.88 7.82 7.6 7.86 7.89 7.81 7.89 5.64 7.85 7.8 8.03 7.97 7.98 7.88

Turbidity NTU 1.3 2.175 3.8 - - - Significant Decreasing >1000 150 170 67 3.8 2.3 27 5.6 1.3 0.45 1.1 1.2 2 0.52 0.66 2.3 1.3 3.8 1.3

Total Organic Carbon (C) mg/L <0.5 <0.5 0.6 - - - Significant Decreasing <5.0 0.55 0.68 0.57 <0.50 0.68 6.7 <0.50 0.92 <0.50 <0.50 <0.50 0.78 <0.50 <0.50 0.6 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 60 7.6 <5.0 <5.0 <5.0 <5.0 <5.0 7.7 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 140 140 140 - - - Significant Decreasing 160 150 140 140 140 140 140 140 140 130 140 140 29 140 140 140 140 140 140

Total Dissolved Solids mg/L 120 122.5 130 - - - Significant Decreasing 170 130 130 120 130 140 120 150 130 150 130 130 34 130 120 120 130 120 120

Total Suspended Solids mg/L 1 1.35 1.6 - - - Significant Decreasing 3500 210 310 100 10 2.8 38 8.8 1.4 1.8 2 3.2 <1.0 2.6 1.8 1.4 1 1.6 1.4

Calculated

Anion Sum me/L 2.45 2.49 2.54 - - - No trend 2.81 2.67 2.41 2.46 2.5 2.49 2.61 2.48 2.5 2.38 2.42 2.53 0.37 2.48 2.44 2.48 2.45 2.54 2.49

Cation Sum me/L 2.36 2.405 2.44 - - - Significant Decreasing 2.78 2.52 2.47 2.44 2.38 2.41 2.4 2.42 2.42 2.4 2.51 2.39 0.39 2.43 2.42 2.39 2.36 2.44 2.43

Ion Balance (% Difference) % 1.22 1.7375 2.01 - - - No trend 0.54 2.89 1.23 0.41 2.46 1.63 4.19 1.22 1.63 0.42 1.83 2.85 2.63 1.02 0.41 1.85 1.87 2.01 1.22

Langelier Index (@ 20C) N/A 0.024 0.10125 0.154 - - - No trend -0.391 -0.016 -0.026 0.052 0.104 0.01 -0.02 -0.275 0.004 -0.004 -0.044 0.038 NC -0.024 -0.074 0.154 0.08 0.147 0.024

Langelier Index (@ 4C) N/A -0.227 -0.14975 -0.096 - - - No trend -0.642 -0.266 -0.276 -0.199 -0.147 -0.24 -0.271 -0.526 -0.248 -0.254 -0.294 -0.213 NC -0.275 -0.324 -0.096 -0.171 -0.105 -0.227

Saturation pH (@ 20C) N/A 7.84 7.865 7.89 - - - Significant Decreasing 8.29 7.93 7.91 7.87 7.87 7.87 7.84 7.87 7.86 7.9 7.85 7.85 NC 7.87 7.87 7.87 7.89 7.84 7.86

Saturation pH (@ 4C) N/A 8.09 8.1175 8.15 - - - Significant Decreasing 8.54 8.18 8.16 8.13 8.13 8.12 8.09 8.12 8.11 8.15 8.1 8.1 NC 8.12 8.12 8.12 8.15 8.09 8.11

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 7.225 11 - - Equation Significant Decreasing 86 98 16 15 19 11 7.3 7.1 14 10 7.7 7.3 150 7.4 5.5 9.2 11 6.2 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend 2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 8 9.3 11 1 10 5 No trend #N/A #N/A 19 17 13 8.1 9.3 8.8 8.9 8.7 9.3 7.3 8.8 8.7 <1.0 9.4 8.9 8.7 8 9.5 11

Dissolved Barium (Ba) µg/L 53 55 60 0 1000 1000 Significant Increasing 10 20 28 40 42 42 48 47 52 53 56 52 18 53 53 60 53 54 53

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 76 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 0.067 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 29000 29250 30000 - - - Significant Increasing 22000 24000 28000 29000 29000 29000 29000 29000 30000 29000 31000 29000 3200 29000 29000 29000 29000 30000 29000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 0.46 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.55 0.73 <0.40 <0.40 1.1 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 3.6375 5.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 7.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 11 1.1 0.56 3.6 5.5 5.2 <0.50

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 88 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 2 1.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6100 6200 6400 - - - Significant Increasing 4000 5300 6000 6100 6000 6100 5800 6100 6100 6200 6100 6100 1400 6400 6300 6100 6100 6200 6400

Dissolved Manganese (Mn) µg/L 110 197.5 330 3 120 120 No trend 46 210 230 240 240 200 210 200 460 320 290 280 210 270 210 330 200 110 150

Dissolved Molybdenum (Mo) µg/L 8.6 8.7 8.9 - - 73 No trend 6.7 9.3 9 9.1 8.6 8.6 8.3 8.6 8.9 12 8.8 8.3 <2.0 8.6 8.3 8.6 8.9 8.7 8.6

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation Significant Decreasing <2.0 3.9 4.6 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 4.4 <2.0 <2.0 3.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 740 767.5 820 - - - Significant Decreasing 2900 1300 1100 950 870 840 810 840 770 830 860 790 410 780 790 820 760 740 750

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 9200 9400 9600 0 200000 200000 Significant Decreasing #N/A #N/A 30000 19000 13000 11000 9900 10000 9900 9800 9400 9500 9700 9300 2400 9600 9800 9500 9200 9300 9600

Dissolved Strontium (Sr) µg/L 170 172.5 180 0 7000 7000 No trend 100 140 180 210 200 200 210 190 190 180 190 180 13 170 170 170 170 170 180

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L 2.7 2.825 2.9 0 20 15 Significant Decreasing 2.4 4.6 4.9 4.2 3.3 3.1 3.3 3.1 3 3.1 3 2.9 <0.10 2.9 2.7 2.7 2.9 2.8 2.9

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 7.025 12 0 5000 Equation No trend <5.0 <5.0 <5.0 7.1 7.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.3 <5.0 <5.0 12 8.4 5.2 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.018 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.24 - PLM-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C069593 C0E6587 C0N6246 C0X0169

01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 08-Jun-17 12-Sep-17 14-Dec-17 26-Mar-18 13-Jun-18 06-Sep-18 13-Dec-18 13-Mar-19 11-Jun-19 17-Sep-19 6-Dec-19 13-Mar-20 11-Jun-20 10-Sep-20 09-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.12 0.13 0.15 0.15 0.15 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.04 0.16 0.16 0.16 0.15 0.16 0.16

Copper µg/L 2 2 2.22 2.3 2.28 2.32 2.32 2.32 2.36 2.32 2.36 2.34 2 2.36 2.34 2.32 2.3 2.36 2.36

Lead µg/L 2.02 2.47 2.9 3.06 3.02 3.1 3.1 3.1 3.18 3.1 3.18 3.14 1 3.18 3.14 3.1 3.06 3.18 3.18

Nickel µg/L 4866.74 5592.04 6245.54 6480.78 6422.08 6539.4 6539.4 6539.4 6656.44 6539.4 6656.44 6597.96 25 6656.44 6597.96 6539.4 6480.78 6656.44 6656.44

Dissolved Zinc µg/L 13.12 8.21 10.31 9.68 7.13 10.93 28.52 7.83 12.67 7.83 10.35 10.68 3.23 10.96 10.01 19 8.07 11.51 19.87
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Table A.25 - PLM-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C068252 C0E3290 C0N3283 C0X0808

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 07-Jun-17 08-Sep-17 05-Dec-17 08-Jun-18 05-Sep-18 18-Dec-18 11-Jun-19 11-Sep-19 30-Oct-19 6-Dec-19 12-Mar-20 9-Jun-20 09-Sep-20 10-Dec-20

Field Parameters

Conductivity (Field) µS/cm 101.7 178.525 253.4 - - - 0.31 380 384.6 175.9 180.1 169.2 253.4 101.7 189.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.1 7.275 7.56 - - - 7.76 7.43 8.37 7.92 7.36 7.1 7.56 7.21 7.23

Temperature ºC 4.1 6.7 9.1 - - - 8.7 7.8 5.4 8.9 7.1 4.1 6.1 9.1 7.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 84 90 93 - - - Significant Decreasing 97 98 100 120 96 93 93 98 89 93 97 79 93 94 91 84 92 93

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.5 13 21 0 250 120 Significant Increasing #N/A #N/A 3.8 3.9 3.3 3.7 4.2 3.7 4.1 3.5 4 3.9 8.8 35 9.6 13 5.5 18 7.5 21

Dissolved Sulphate (SO4) mg/L 20 22 25 - - - Significant Decreasing #N/A #N/A 31 21 28 37 25 21 24 25 21 27 27 21 26 25 22 21 20 25

Dissolved Fluoride (F-) mg/L 0.17 0.1875 0.21 0 1.5 0.12 No trend 0.16 0.18 0.2 0.28 0.21 0.2 0.21 0.2 0.19 0.19 - 0.19 - 0.24 0.21 0.18 0.17 0.19

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.012 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.07 - - - No trend <0.050 0.05 0.071 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.063 0.07 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.059 0 10 10 No trend <0.050 0.05 0.071 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.063 0.059 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.057 0.077 0.089 <0.050 <0.050 <0.050 0.087 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000364 0.00007345 0.000123 - - 0.019 Significant Decreasing 0.01 0.019 0.000283 0.000458 0.00076 0.00135 0.000225 0.000241 0.000201 0.000831 0.00016 0.000105 0.000732 0.000349 0.000167 0.0000842 0.0000364 0.000123 0.0000699 0.0000645

Physical

Total Alkalinity (Total as CaCO3) mg/L 84 90.25 94 - - - Significant Decreasing 98 98 100 120 96 93 93 98 90 95 98 79 93 95 91 84 92 94

Hardness (CaCO3) mg/L 80 80.5 82 - - - No trend 79 77 87 90 85 85 89 83 74 82 83 98 86 86 80 80 80 82

Reactive Silica (SiO2) mg/L 9.4 10.5 12 - - - No trend 9.4 11 9.7 9.9 8.7 9 11 9.2 10 11 9.5 10 10 10 9.6 9.4 12 11

Colour TCU <5 <5 <5 - - - No trend <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

Conductivity µS/cm 230 240 250 - - - No trend #N/A #N/A 250 200 240 310 220 210 240 230 210 240 250 290 250 260 240 250 230 240

pH pH 7.63 7.665 7.7 - - - No trend 7.79 7.64 7.73 7.92 7.69 7.72 7.64 7.57 7.54 8.15 7.77 7.6 7.56 7.5 7.7 7.63 7.66 7.67

Turbidity NTU 2 16.175 40 - - - Significant Decreasing >1000 >1000 720 410 130 52 62 16 0.84 52 37 1.7 5.2 2.3 40 2 18 4.7

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - Significant Decreasing <25 <50 <25 <25 0.51 1.9 <5.0 <5.0 <0.50 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 60 110 37 90 <5.0 5.6 <5.0 <5.0 <5.0 <20 <20 <20 - <20 <20 <20 <20 <20

Calculated TDS mg/L 140 147.5 160 - - - No trend 150 140 150 190 150 140 150 140 130 150 150 170 150 160 140 150 140 160

Total Dissolved Solids mg/L 140 145 150 - - - No trend 130 180 160 170 140 130 140 150 100 130 160 200 - 150 140 150 140 150

Total Suspended Solids mg/L 1 2.45 4.2 - - - Significant Decreasing 1300 6100 1200 6600 200 48 62 33 4.8 2.2 8.4 1.6 - 2 4.2 1 3.4 1.2

Calculated

Anion Sum me/L 2.45 2.6325 2.98 - - - No trend 2.72 2.51 2.7 3.3 2.58 2.43 2.49 2.59 2.35 2.57 2.76 3.03 2.66 2.8 2.45 2.63 2.47 2.98

Cation Sum me/L 2.28 2.3975 2.49 - - - No trend 2.24 2.21 2.59 3.15 2.55 2.53 2.71 2.42 2.15 2.47 2.46 2.65 2.63 2.6 2.48 2.34 2.28 2.49

Ion Balance (% Difference) % 0.61 4.8525 8.96 - - - No trend 9.68 6.36 2.08 2.33 0.58 2.02 4.23 3.39 4.44 1.98 5.75 6.69 0.57 3.7 0.61 5.84 4 8.96

Langelier Index (@ 20C) N/A -0.438 -0.3675 -0.321 - - - Significant Decreasing -0.201 -0.39 -0.225 0.032 -0.292 -0.268 -0.331 -0.41 -0.511 0.142 -0.226 -0.435 -0.435 -0.492 -0.321 -0.438 -0.368 -0.343

Langelier Index (@ 4C) N/A -0.688 -0.6175 -0.571 - - - Significant Decreasing -0.452 -0.64 -0.475 -0.218 -0.543 -0.518 -0.581 -0.661 -0.762 -0.109 -0.476 -0.685 -0.686 -0.742 -0.571 -0.688 -0.618 -0.593

Saturation pH (@ 20C) N/A 8.01 8.035 8.07 - - - Significant Increasing 8 8.03 7.96 7.88 7.98 7.99 7.97 7.98 8.05 8 8 8.03 7.99 7.99 8.03 8.07 8.03 8.01

Saturation pH (@ 4C) N/A 8.26 8.285 8.32 - - - Significant Increasing 8.25 8.28 8.21 8.13 8.23 8.24 8.22 8.23 8.3 8.26 8.25 8.28 8.25 8.24 8.28 8.32 8.28 8.26

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 7.4 - - Equation Significant Decreasing 6.5 5 6.4 11 5.5 5.9 130 <5.0 <5.0 <5.0 7.4 <5.0 <5.0 <5.0 <5.0 7.4 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3 4.025 4.8 0 10 5 Significant Increasing #N/A #N/A <1.0 2.9 2.3 12 1.9 2.1 3.7 2.9 2.3 3.3 3 2.4 4 3.6 4.4 3.9 3 4.8

Dissolved Barium (Ba) µg/L 18 22.25 24 0 1000 1000 Significant Decreasing 30 31 31 18 36 30 41 33 22 20 30 30 16 20 24 24 23 18

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 54 0 5000 1200 No trend <50 <50 <50 78 84 52 53 <50 <50 <50 <50 <50 53 <50 51 <50 <50 54

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.01 0 5 Equation Significant Decreasing 0.019 0.014 <0.010 0.018 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Dissolved Calcium (Ca) µg/L 23000 23750 24000 - - - No trend 24000 23000 26000 26000 25000 25000 26000 25000 22000 24000 24000 29000 26000 25000 24000 24000 23000 24000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A 0.76 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.42 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1 2.525 5.3 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 8.1 <2.0 <2.0 <2.0 <2.0 <2.0 0.83 1.4 <0.50 0.73 2.8 1 5.3 1

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 <50 <50 <50 300 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.59 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5000 5100 5200 - - - No trend 4800 4800 5500 6100 5300 5200 5700 5100 4800 5100 5400 6500 5400 5700 5000 5100 5200 5100

Dissolved Manganese (Mn) µg/L 12 25 42 0 120 120 Significant Decreasing 490 380 270 190 190 130 170 320 46 2.9 45 36 20 14 32 12 42 14

Dissolved Molybdenum (Mo) µg/L 6 7.25 8.5 - - 73 No trend 5.6 5.3 7.1 13 8.3 8.7 7.6 9.7 6.7 8 6.4 5.5 9.2 7.8 8.5 6.5 6 8

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend 2.5 <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 710 737.5 800 - - - Significant Decreasing 970 820 780 1100 710 860 820 740 750 720 770 790 840 760 720 710 720 800

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 15000 17750 20000 0 200000 200000 No trend #N/A #N/A 15000 15000 19000 30000 19000 19000 20000 17000 15000 19000 18000 15000 20000 20000 20000 17000 15000 19000

Dissolved Strontium (Sr) µg/L 160 170 180 0 7000 7000 Significant Increasing 130 150 150 280 150 150 160 160 140 160 160 190 190 170 170 170 160 180

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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

Dissolved Uranium (U) µg/L 0.89 1.2725 1.7 0 20 15 No trend 0.64 0.69 1.3 2.4 1.5 1.5 1.7 1.8 1.1 1.5 1.2 0.93 1.6 1.4 1.7 1.2 0.89 1.3

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 5.9 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 8.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.9 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.042 0.11 0.032 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 - <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.25 - PLM-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C068252 C0E3290 C0N3283 C0X0808

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 07-Jun-17 08-Sep-17 05-Dec-17 08-Jun-18 05-Sep-18 18-Dec-18 11-Jun-19 11-Sep-19 30-Oct-19 6-Dec-19 12-Mar-20 9-Jun-20 09-Sep-20 10-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.10 <0.10 - <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 0.56 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 0.56 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA COMMENT NA NA NA NA NA NA NA NA - NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA YES NA NA NA NA NA NA NA NA - NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.13 0.13 0.14 0.15 0.14 0.14 0.14 0.14 0.12 0.13 0.14 0.16 0.14 0.14 0.13 0.13 0.13 0.13

Copper µg/L 2 2 2.1 2.16 2.06 2.06 2.14 2.02 2 2 2.02 2.32 2.08 2.08 2 2 2 2

Lead µg/L 2.36 2.28 2.66 2.78 2.59 2.59 2.74 2.51 2.17 2.47 2.51 3.1 2.63 2.63 2.39 2.39 2.39 2.47

Nickel µg/L 5412.01 5291.52 5890.33 6068.29 5771.27 5771.27 6009.05 5651.87 5110.07 5592.04 5651.87 6539.4 5830.84 5830.84 5472.11 5472.11 5472.11 5592.04

Dissolved Zinc µg/L 30.55 42.87 35.15 31.09 9.94 16.38 20.37 17.29 7.98 22.36 5.5 7.64 9.05 10.65 12.29 8.45 11.24 11.32
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Table A.26 - PLM-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E3290 C0N3283 C0X0808

01-Jun-16 01-Jun-16 01-Sep-16 01-Dec-16 22-Mar-17 07-Jun-17 08-Sep-17 05-Dec-17 08-Jun-18 05-Sep-18 11-Jun-19 11-Sep-19 30-Oct-19 6-Dec-19 9-Jun-20 09-Sep-20 10-Dec-20

Field Parameters

Conductivity (Field) µS/cm 202.7 236.7 304.2 - - - 0.37 460.2 200.1 202.7 304.2 202.7 203.2

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.61 7.78 8.11 - - - 8.2 8.55 8.65 7.94 8.11 7.62 7.61

Temperature ºC 6.3 6.5 6.9 - - - 7.4 6.9 6.7 6.6 6.9 6.3 6.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 110 116.6666667 120 - - - No trend 120 110 120 120 120 130 130 120 110 120 130 130 110 130 110 120 120

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 1.2 1.1 1.3 1.2 1.1 <1.0 <1.0 <1.0 1.1 <1.0 1.2 1 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.9 4.366666667 4.8 0 250 120 No trend #N/A #N/A 4.6 4.7 4 3.2 3.9 4.3 4.1 4.2 4.2 3.9 5.2 4.1 4.3 3.5 4.8 4.4 3.9

Dissolved Sulphate (SO4) mg/L 27 30.33333333 36 - - - Significant Decreasing #N/A #N/A 34 34 39 34 34 33 33 33 29 31 23 26 33 36 27 28 36

Dissolved Fluoride (F-) mg/L 0.3 0.303333333 0.31 0 1.5 0.12 No trend 0.22 0.28 0.32 0.32 0.33 0.34 0.32 0.33 0.3 0.31 - 0.33 - 0.35 0.31 0.3 0.3

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.01 - - - No trend <0.010 <0.010 0.014 0.02 0.012 0.012 0.01 0.013 <0.010 0.011 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 0.01

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.089 - - - No trend <0.050 <0.050 <0.050 0.082 <0.050 <0.050 0.078 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 0.095 <0.050 <0.050 0.089

Nitrate (N) mg/L <0.05 <0.05 0.078 0 10 10 No trend <0.050 <0.050 <0.050 0.082 <0.050 <0.050 <0.050 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 0.061 <0.050 <0.050 0.078

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.04 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.034 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.064 0.096 0.17 0.088 0.15 0.08 <0.050 <0.050 0.29 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00014 0.000247333 0.000459 - - 0.019 Significant Decreasing 0.01 0.019 0.000869 0.00125 0.00317 0.0016 0.00306 0.00146 0.000426 0.000296 0.00678 0.000303 0.00122 0.0015 0.000522 0.000305 0.000459 0.000143 0.00014

Physical

Total Alkalinity (Total as CaCO3) mg/L 120 123.3333333 130 - - - No trend 120 120 120 120 120 130 130 120 110 120 130 130 110 130 120 130 120

Hardness (CaCO3) mg/L 73 77.66666667 82 - - - No trend 77 78 81 79 81 75 81 82 77 82 74 78 84 80 73 78 82

Reactive Silica (SiO2) mg/L 9.6 10.53333333 11 - - - No trend 9.2 9.2 11 10 10 10 10 11 9.8 10 11 10 10 10 9.6 11 11

Colour TCU <5 <5 <5 - - - Significant Decreasing 7.1 7.2 <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

Conductivity µS/cm 280 290 300 - - - No trend #N/A #N/A 290 280 290 300 310 290 290 300 280 300 280 290 340 300 280 300 290

pH pH 7.87 7.906666667 7.94 - - - No trend 7.87 7.85 8.01 8 8.05 8 7.97 7.81 7.7 7.82 7.95 7.84 8.06 7.93 7.91 7.87 7.94

Turbidity NTU 2.4 7.5 16 - - - Significant Decreasing 290 330 160 30 7.6 20 14 21 7.5 3.8 8.3 5.7 3.5 1.5 4.1 16 2.4

Total Organic Carbon (C) mg/L 1.3 3.833333333 6.2 - - - No trend <5.0 <5.0 <5.0 <5.0 0.84 <0.50 0.88 <5.0 4.4 4.7 4.4 5.2 1.5 0.61 4 6.2 1.3

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 32 30 <5.0 6 <5.0 <5.0 <5.0 5.6 23 13 <20 <20 - <20 <20 <20 <20

Calculated TDS mg/L 170 180 190 - - - No trend 180 180 190 180 190 190 190 180 170 180 180 180 180 190 170 180 190

Total Dissolved Solids mg/L 170 173.3333333 180 - - - No trend 160 170 190 170 160 180 180 180 170 150 180 190 - 180 170 180 170

Total Suspended Solids mg/L 3 6.333333333 12 - - - Significant Decreasing 120 110 90 710 18 20 8.6 42 60 8.2 4.6 6.6 - 2.4 4 12 3

Calculated

Anion Sum me/L 3.03 3.186666667 3.3 - - - No trend 3.26 3.16 3.4 3.17 3.32 3.4 3.34 3.14 2.91 3.21 3.26 3.21 3.09 3.47 3.03 3.23 3.3

Cation Sum me/L 2.92 3.02 3.11 - - - No trend 3.04 3.07 3.19 3.15 3.26 2.99 3.12 3.18 2.95 3.17 2.97 3.19 3.2 3.15 2.92 3.03 3.11

Ion Balance (% Difference) % 1.85 2.666666667 3.19 - - - No trend 3.49 1.44 3.19 0.32 0.91 6.42 3.41 0.63 0.68 0.63 4.65 0.31 1.75 4.83 1.85 3.19 2.96

Langelier Index (@ 20C) N/A -0.147 -0.106 -0.043 - - - No trend -0.111 -0.146 0.015 -0.017 0.074 0.008 -0.001 -0.192 -0.344 -0.148 -0.042 -0.155 0.055 -0.041 -0.147 -0.128 -0.043

Langelier Index (@ 4C) N/A -0.397 -0.356 -0.293 - - - No trend -0.361 -0.396 -0.235 -0.267 -0.176 -0.242 -0.251 -0.442 -0.594 -0.399 -0.292 -0.405 -0.195 -0.291 -0.397 -0.378 -0.293

Saturation pH (@ 20C) N/A 7.98 8.01 8.05 - - - No trend 7.99 8 7.99 8.01 7.98 7.99 7.97 8 8.05 7.97 8 8 8 7.97 8.05 8 7.98

Saturation pH (@ 4C) N/A 8.23 8.26 8.3 - - - No trend 8.24 8.25 8.24 8.26 8.23 8.24 8.22 8.25 8.3 8.22 8.25 8.25 8.25 8.22 8.3 8.25 8.23

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.9 16.3 32 - - Equation No trend 23 24 7.8 12 9.2 7.9 9.3 6.7 11 12 7.7 8.6 6.3 5.8 11 32 5.9

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 18 22.66666667 28 3 10 5 Significant Decreasing #N/A #N/A 34 34 33 32 34 32 29 28 26 32 27 23 30 29 18 22 28

Dissolved Barium (Ba) µg/L 13 15 18 0 1000 1000 No trend 14 14 12 12 13 12 13 12 12 13 18 14 13 12 18 14 13

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L 110 113.3333333 120 0 5000 1200 No trend 110 110 120 110 120 120 120 120 110 120 130 120 110 110 120 110 110

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 18000 19666.66667 21000 - - - No trend 20000 21000 20000 20000 20000 19000 21000 21000 20000 20000 19000 19000 21000 20000 18000 20000 21000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 0.95 1.3 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 6.3 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 1.3 1.3

Dissolved Iron (Fe) µg/L <50 59 83 - - 300 No trend 200 200 <50 67 <50 58 <50 <50 <50 <50 <50 58 <50 <50 83 69 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.54 0.75 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6600 7000 7400 - - - No trend 6400 6400 7300 7300 7200 6600 7200 7300 6800 7400 6800 7200 7600 7200 6600 7000 7400

Dissolved Manganese (Mn) µg/L 140 146.6666667 160 3 120 120 Significant Decreasing 350 350 170 170 180 170 140 100 160 160 180 190 160 120 140 160 140

Dissolved Molybdenum (Mo) µg/L 7.3 9.933333333 13 - - 73 No trend 12 12 13 13 14 13 14 13 11 13 7.5 4.5 12 13 7.3 9.5 13

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1200 1266.666667 1300 - - - No trend 1500 1500 1300 1300 1300 1200 1300 1300 1300 1300 1200 1500 1300 1200 1200 1300 1300

Dissolved Selenium (Se) µg/L <0.5 <0.5 0.63 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 0.63 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 33000 33000 33000 0 200000 200000 No trend #N/A #N/A 33000 34000 35000 35000 37000 33000 34000 35000 31000 35000 33000 37000 34000 35000 33000 33000 33000

Dissolved Strontium (Sr) µg/L 370 376.6666667 390 0 7000 7000 No trend 320 320 370 370 380 360 390 390 370 380 350 360 390 380 370 370 390

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 2.2 - - - No trend <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 2.2 <2.0

Dissolved Uranium (U) µg/L 1.1 1.166666667 1.3 0 20 15 No trend 1.1 1.1 1.4 1.4 1.4 1.4 1.4 1.4 1.3 1.4 1.1 1.2 1.4 1.3 1.1 1.1 1.3

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 7.8 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 6.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.8 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.025 0.028 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 - <0.013 <0.013 <0.013 <0.013

Specialty - - - (1) Unidentified compound(s) in fuel / lube range.(1) Unidentified compound(s) in fuel / lube range.

Radium-226 Bq/L - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0050 <0.0050 - <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.26 - PLM-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E3290 C0N3283 C0X0808

01-Jun-16 01-Jun-16 01-Sep-16 01-Dec-16 22-Mar-17 07-Jun-17 08-Sep-17 05-Dec-17 08-Jun-18 05-Sep-18 11-Jun-19 11-Sep-19 30-Oct-19 6-Dec-19 9-Jun-20 09-Sep-20 10-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.050 <0.10 - <0.10 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.13 0.052 <0.010 <0.050 - <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.082 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 0.118333333 0.18 - - - No trend <0.10 <0.10 <0.10 0.17 <0.10 <0.10 <0.10 <0.10 0.42 0.12 <0.10 <0.10 - <0.10 0.13 <0.090 0.18

Modified TPH (Tier1) mg/L <0.09 0.118333333 0.18 0 3.2 0.1 No trend <0.10 <0.10 <0.10 0.17 <0.10 <0.10 <0.10 <0.10 0.62 0.17 <0.10 <0.10 - <0.10 0.13 <0.090 0.18

Hydrocarbon Resemblance mg/L - - NA NA NA COMMENT NA NA NA NA COMMENT (1) COMMENT NA NA - NA COMMENT NA COMMENT

Reached Baseline at C32 mg/L - - NA NA NA YES NA NA NA NA Yes YES NA NA - NA YES NA YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.13 0.13 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.13 0.12 0.13 0.14 0.13 0.12 0.13 0.13

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2.04 2 2 2 2

Lead µg/L 2.28 2.32 2.43 2.36 2.43 2.21 2.43 2.47 2.28 2.47 2.17 2.32 2.55 2.39 2.13 2.32 2.47

Nickel µg/L 5291.52 5351.81 5532.12 5412.01 5532.12 5170.65 5532.12 5592.04 5291.52 5592.04 5110.07 5351.81 5711.62 5472.11 5049.39 5351.81 5592.04

Dissolved Zinc µg/L 14.72 15.15 13.78 13.57 8.64 5.55 9.39 16.41 14.91 20.92 14.36 16.14 11.17 8.22 13.88 26.22 14.89
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Table A.27 - OPM-1A Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 19-Jan-17 28-Mar-17 12-Jun-17 08-Sep-17 21-Dec-17 21-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 26-Mar-19 18-Jun-19 13-Sep-19 13-Dec-19

Field Parameters

Conductivity (Field) µS/cm 187.9 323.875 453 - - - 132.3 0.31 543 183.2 226 201 279.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.91 6.3 6.77 - - - 6.77 7.1 6.75 6.53 6.2 6.95 5.98

Temperature ºC 4.9 7 8.5 - - - 6.3 7.2 8.5 5.5 6.7 9.3 6.4

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 33 60.25 91 - - - No trend 88 80 90 96 100 99 96 98 98 90 95 110 100 95 110 110 91 18 91 84 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 1.7 2.85 4.5 0 250 120 Significant Decreasing #N/A #N/A 9.6 7.3 8.5 8.4 8.8 7.8 7.9 8.1 7.3 7.1 6.8 6.1 3.9 5.3 5.2 5.5 4.6 3 4.1 3.7 2.5

Dissolved Sulphate (SO4) mg/L 77 108.25 140 - - - Significant Increasing #N/A #N/A 12 13 13 11 11 13 11 14 11 12 12 11 18 12 12 13 64 76 66 52 180

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.4 <0.4 <0.6 - - - No trend 0.94 0.17 0.1 1.6 0.26 0.99 0.53 1 1.4 1.1 0.44 0.21 0.26 0.59 0.47 <1.0 0.046 <2.0 <1.0 0.66 0.022

Nitrate + Nitrite (N) mg/L 0.071 0.15775 0.33 - - - Significant Increasing <0.050 0.11 <0.050 <0.10 0.05 <0.050 <0.050 <0.050 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050 0.22 0.36

Nitrate (N) mg/L 0.071 0.15775 0.33 0 10 10 Significant Increasing <0.050 0.091 <0.050 <0.10 0.05 <0.050 <0.050 <0.050 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050 0.21 0.33

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 0.029

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.081 - - - Significant Decreasing #N/A #N/A 0.1 0.48 0.14 - 0.14 0.18 0.18 0.15 0.16 0.12 0.1 0.17 0.13 0.11 0.13 0.13 0.12 <0.050 0.11 0.096 0.063

Unionized Ammonia (as N) mg/L 0.00000475 0.00001174 0.0000243 - - 0.019 Significant Decreasing 0.01 0.019 0.000307 0.000953 0.000712 - 0.000541 0.000553 0.000504 0.000272 0.000503 0.000464 0.000423 0.000703 0.000381 0.0000895 0.000243 0.000708 0.000111 0.000011 0.0000249 0.00015 0.00000839

Physical

Total Alkalinity (Total as CaCO3) mg/L 33 60.5 92 - - - No trend 88 80 91 96 100 99 96 99 99 90 95 110 100 95 110 110 91 18 91 84 <5.0

Hardness (CaCO3) mg/L 120 180 240 - - - Significant Increasing 87 76 89 95 98 94 96 96 95 87 86 100 100 94 100 110 140 98 120 120 130

Reactive Silica (SiO2) mg/L 4.4 8.55 11 - - - No trend 7.9 5.9 6.3 6.7 7.1 6.7 6.7 6.3 6.3 5.5 5.5 5.9 6.3 5.8 5.8 6.1 7.5 9.2 6.8 6.2 12

Colour TCU <5 8.475 21 - - - No trend 6 22 72 <5.0 96 <5.0 17 5.6 5.5 <5.0 39 84 16 <5.0 5.6 <5.0 47 8.1 7.3 <5.0 21

Conductivity µS/cm 260 352.5 480 - - - Significant Increasing #N/A #N/A 200 180 200 210 210 210 220 210 210 210 200 230 230 200 230 250 310 260 270 270 390

pH pH 6.43 6.5525 6.71 - - - Significant Decreasing 7.22 7.03 7.44 7.26 7.32 7.22 7.18 6.99 7.23 7.32 7.36 7.35 7.2 7.01 7.16 7.47 6.52 6.5 6.6 7.03 5.43

Turbidity NTU 29 388 >1000 - - - Significant Decreasing >1000 340 350 390 190 420 53 120 350 93 40 35 32 19 31 21 94 80 140 28 220

Total Organic Carbon (C) mg/L <5 7.15 22 - - - No trend 6.5 <5.0 <5.0 <5.0 <5.0 <50 1.8 <5.0 <5.0 6.3 1.7 1.8 2 1.8 1.3 1.1 2.5 2.3 2.2 4.7 2.4

Total Chemical Oxygen Demand mg/L <20 47.75 140 - - - No trend 99 32 34 29 33 65 21 26 22 23 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 25 39 26

Calculated TDS mg/L 180 242.5 300 - - - Significant Increasing 130 120 130 140 140 140 140 140 140 130 130 140 140 130 140 140 200 150 190 170 300

Total Dissolved Solids mg/L 180 247.5 340 - - - Significant Increasing 140 120 140 130 130 150 120 150 130 120 120 140 130 130 130 140 210 180 190 - 240

Total Suspended Solids mg/L 8.4 120.6 360 - - - Significant Decreasing 1800 380 420 670 640 800 71 160 350 690 42 52 16 3.8 5.8 9.4 25 32 46 - 46

Calculated

Anion Sum me/L 2.49 3.5525 4.65 - - - Significant Increasing 2.35 2.1 2.34 2.49 2.57 2.53 2.41 2.55 2.5 2.33 2.37 2.61 2.59 2.33 2.6 2.56 3.29 2.03 3.3 2.94 3.8

Cation Sum me/L 2.7 4.1175 5.19 - - - Significant Increasing 2.14 2 2.26 2.36 2.44 2.33 2.37 2.38 2.35 2.16 2.13 2.55 2.45 2.2 2.46 2.58 3.13 2.39 2.79 2.66 4.4

Ion Balance (% Difference) % 0.55 7.9575 21.6 - - - Significant Increasing 4.68 2.44 1.74 2.68 2.59 4.12 0.84 3.45 3.09 3.79 5.33 1.16 2.78 2.87 2.77 0.39 2.49 8.14 8.37 5 7.32

Langelier Index (@ 20C) N/A -1.66 -1.33075 -0.963 - - - Significant Decreasing -0.746 -1.02 -0.494 -0.617 -0.518 -0.651 -0.693 -0.875 -0.637 -0.619 -0.564 -0.425 -0.474 -0.869 -0.619 -0.292 -1.23 -2.09 -1.23 -0.844 NC

Langelier Index (@ 4C) N/A -1.91 -1.58 -1.21 - - - Significant Decreasing -0.997 -1.27 -0.745 -0.867 -0.768 -0.9 -0.943 -1.13 -0.887 -0.87 -0.815 -0.676 -0.728 -1.12 -0.869 -0.543 -1.48 -2.34 -1.48 -1.09 NC

Saturation pH (@ 20C) N/A 7.56 7.885 8.09 - - - No trend 7.96 8.05 7.93 7.88 7.84 7.87 7.87 7.87 7.86 7.93 7.92 7.78 7.67 7.88 7.78 7.77 7.75 8.59 7.82 7.87 NC

Saturation pH (@ 4C) N/A 7.81 8.135 8.34 - - - No trend 8.21 8.3 8.18 8.13 8.09 8.12 8.12 8.12 8.11 8.19 8.17 8.03 7.92 8.13 8.03 8.02 8 8.84 8.07 8.12 NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.4 111.35 410 - - Equation No trend 8.6 12 5.5 6.2 5.4 <5.0 6.4 6.6 <5.0 6.1 5.2 6.1 <5.0 <5.0 <5.0 <5.0 <5.0 8.4 16 6.1 63

Dissolved Antimony (Sb) µg/L <1 <1 1.2 0 6 6 Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 1 <1.0 2.9

Dissolved Arsenic (As) µg/L 1000 5375 16000 4 10 5 Significant Decreasing #N/A #N/A 3900 7300 7000 7100 6300 5800 5500 5800 5600 4900 5100 6100 5800 3700 4300 4700 3800 9500 1500 1800 36000

Dissolved Barium (Ba) µg/L <1 1.525 2.9 0 1000 1000 Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 1.3 2 <1.0 1.6 1.9 <1.0 <1.0 2.7 2.6 5.8

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.039 0.07725 0.12 0 5 Equation Significant Increasing <0.010 0.02 0.016 0.012 <0.010 0.012 0.021 0.016 0.011 0.014 <0.010 <0.010 <0.010 0.017 <0.010 0.017 0.01 0.032 0.033 0.08 0.08

Dissolved Calcium (Ca) µg/L 40000 60250 81000 - - - Significant Increasing 28000 25000 30000 31000 32000 32000 32000 32000 32000 29000 28000 35000 34000 31000 35000 37000 47000 33000 40000 38000 45000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 12 17.75 25 4 10 10 Significant Increasing #N/A #N/A 8.5 6 6.1 5 6.2 7.3 8.5 8.6 7.6 6.9 6.7 6.4 6 7.1 6.6 7.1 17 18 36 18 45

Dissolved Copper (Cu) µg/L 4 33.25 68 0 2000 Equation Significant Increasing #N/A #N/A <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 3.7 <2.0 7.7 3 2 24

Dissolved Iron (Fe) µg/L <50 6512.5 24000 - - 300 No trend 1600 4100 4200 3400 3300 2900 2900 3100 2600 2500 3100 3100 3400 2000 3200 3400 880 6700 990 420 43000

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.76 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.4 <0.50

Dissolved Magnesium (Mg) µg/L 5100 7225 9700 - - - Significant Increasing 3900 3300 3700 3900 4100 3800 4000 3900 4000 3700 3600 4200 3900 3600 4000 3900 5300 3800 5600 5000 4800

Dissolved Manganese (Mn) µg/L 1800 3525 6700 4 120 120 Significant Increasing 2300 2100 2500 2500 2700 2600 2700 2600 2600 2500 2400 2900 3100 2700 3200 3300 4200 2800 6600 5600 4700

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 40 65.5 100 - - Equation Significant Increasing 5.3 5.9 4.9 3.4 4 4.2 4.9 4.1 3.6 4.1 3.2 4 3.6 5.3 3.9 4.3 17 39 43 42 60

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 960 1215 1500 - - - Significant Increasing 1000 830 870 890 960 960 980 920 920 820 780 950 890 890 890 930 1000 720 1100 1100 720

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 0.1125 0.3 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4900 5850 7100 0 200000 200000 Significant Decreasing #N/A #N/A 7000 6300 6800 7200 7500 6900 7400 7300 7400 6700 6400 7600 6100 5200 5500 5600 6300 4000 6100 6700 4200

Dissolved Strontium (Sr) µg/L 130 180 240 0 7000 7000 Significant Increasing 99 90 110 120 130 130 120 120 120 110 110 140 130 120 130 140 130 84 140 140 110

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 3.9 0 4400 4400 No trend <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 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 20 36 56 0 5000 Equation Significant Increasing <5.0 10 5.2 5.5 5.8 6.5 8.2 5.6 6.8 8.4 7.1 7.6 10 9.8 10 17 11 48 22 15 50

Total Metals

Total Mercury (Hg) µg/L 0.013 0.54075 1.2 1 1 0.026 Significant Decreasing #N/A #N/A 0.46 0.53 0.67 0.68 0.5 1.3 0.16 0.38 0.26 0.57 0.042 0.017 <0.013 <0.013 <0.013 0.013 0.07 0.11 0.0201 0.052 0.072

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <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 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0011 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 <0.003 <0.003 <0.003 - - - - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0011 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.27 - OPM-1A Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 19-Jan-17 28-Mar-17 12-Jun-17 08-Sep-17 21-Dec-17 21-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 26-Mar-19 18-Jun-19 13-Sep-19 13-Dec-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 5

Cadmium µg/L 0.14 0.13 0.14 0.15 0.16 0.15 0.15 0.15 0.15 0.14 0.14 0.16 0.16 0.15 0.16 0.17 0.21 0.16 0.18 0.18 0.2

Copper µg/L 2.1 2 2.14 2.26 2.32 2.24 2.28 2.28 2.26 2.1 2.08 2.36 2.36 2.24 2.36 2.57 3.15 2.32 2.76 2.76 2.96

Lead µg/L 2.66 2.24 2.74 2.98 3.1 2.94 3.02 3.02 2.98 2.66 2.63 3.18 3.18 2.94 3.18 3.59 4.88 3.1 4.01 4.01 4.44

Nickel µg/L 5890.33 5231.14 6009.05 6363.31 6539.4 6304.46 6422.08 6422.08 6363.31 5890.33 5830.84 6656.44 6656.44 6304.46 6656.44 7237.43 8944.21 6539.4 7812.01 7812.01 8380.77

Dissolved Zinc µg/L 41.05 28.83 23.97 29.53 28.96 72.92 27.93 37.16 30.26 37.37 21.24 25.27 29.78 38.24 27.22 20.62 64.6 53.33 65.04 60.97 72.64
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Table A.27 - OPM-1A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date Sample Date  

C079053 C0F3268 C0O8351 / NSD160 C0X8207

25-Mar-20 18-Jun-20 21-Sep-20 15-Dec-20

299.6 453.0 187.9 355

6.42 6.77 5.91 6.1

4.9 8.5 7.2 7.4

33 65 52 91

<1.0 <1.0 <1.0 <1.0

1.7 4.5 3.5 1.7

86 140 77 130

<0.10 <0.10 <0.10 <0.10

0.022 <0.40 <0.40 <0.60

0.11 0.12 0.071 0.33

0.11 0.12 0.071 0.33

<0.010 <0.010 <0.010 <0.010

<0.050 <0.050 0.081 <0.050

0.00000812 0.0000243 0.00000979 0.00000475

33 65 52 92

180 180 120 240

4.4 9 9.8 11

7.9 21 <5.0 <5.0

260 410 260 480

6.43 6.71 6.47 6.6

29 >1000 490 32

1.6 22 <5.0 2.5

<20 140 31 <20

190 300 180 300

210 260 180 340

16 98 360 8.4

2.49 4.34 2.73 4.65

3.86 4.72 2.7 5.19

21.6 4.19 0.55 5.49

-1.66 -1.11 -1.59 -0.963

-1.91 -1.36 -1.84 -1.21

8.09 7.82 8.07 7.56

8.34 8.07 8.32 7.81

12 410 5.4 18

<1.0 1.2 <1.0 <1.0

2900 16000 1000 1600

<1.0 2.9 <1.0 2.2

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

0.039 0.12 0.04 0.11

61000 59000 40000 81000

<1.0 <1.0 <1.0 <1.0

17 25 12 17

28 68 4 33

2000 24000 <50 <50

<0.50 0.76 <0.50 <0.50

6300 7800 5100 9700

1800 6700 2400 3200

<2.0 <2.0 <2.0 <2.0

40 69 53 100

<100 <100 <100 <100

960 1100 1300 1500

<0.50 <0.50 <0.50 <0.50

<0.10 0.3 <0.10 <0.10

4900 5500 5900 7100

170 180 130 240

<0.10 <0.10 <0.10 <0.10

<2.0 3.9 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

46 22 20 56

0.013 0.93 1.2 0.02

<0.050 <0.050 - <0.050

<0.0050 - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 - <0.0030

<0.0050 <0.0050 - <0.0050

<0.0010 <0.0010 - <0.0010

<0.0010 <0.0010 - <0.0010
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Table A.27 - OPM-1A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date  

C079053 C0F3268 C0O8351 / NSD160 C0X8207

25-Mar-20 18-Jun-20 21-Sep-20 15-Dec-20

<0.0010 <0.0010 - <0.0010

<0.0020 <0.0020 - <0.0020

<0.090 <0.090 - <0.090

<0.050 <0.050 - <0.050

<0.050 <0.050 - <0.050

<0.090 <0.090 - <0.090

<0.090 <0.090 - <0.090

NA NA - NA

NA NA - NA

5 100 5 5

0.26 0.26 0.18 0.33

3.91 3.91 2.76 4

6.72 6.72 4.01 7

11152.47 11152.47 7812.01 150

84.12 191.6 68.44 131.94
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Table A.28 - OPM-1B Water Quality

Parameter Units GCP Triggers Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 19-Jan-17 28-Mar-17 12-Jun-17 08-Sep-17 21-Dec-17 21-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 26-Mar-19 18-Jun-19 13-Sep-19

Field Parameters

Conductivity (Field) µS/cm 154.8 209 241.5 - - - 182.7 0.37 451.8 302.7 166 208.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.29 6.4875 6.88 - - - 7.23 7.43 7.2 6.77 6.89 7.3

Temperature 6.6 7.125 7.5 - - - 8 7.6 7.9 7.6 6.7 7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 66 78.75 96 - - - Significant Decreasing 120 120 120 120 130 120 140 130 130 140 130 130 120 120 120 130 150 150 100 93 93

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.8 5.725 7.4 0 250 120 Significant Decreasing 13 12 11 11 11 11 11 11 11 13 11 11 9.6 10 8.2 7.9 9.7 9.4 4.9 6.8 2.4

Dissolved Sulphate (SO4) mg/L 6 29.375 71 - - - No trend #N/A #N/A 12 12 12 12 11 12 12 12 13 11 12 12 11 10 12 11 6.3 4.1 23 15 19

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.3 <0.3 <0.3 - - - No trend 0.026 0.063 0.072 0.057 0.25 0.029 0.16 0.25 0.074 0.51 0.11 0.037 0.52 0.64 0.76 0.27 <1.0 <1.0 <1.0 <1.0 0.38

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.064 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.10 0.05 <0.050 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.064 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.10 0.05 <0.050 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 0.06675 0.12 - - - Significant Decreasing #N/A #N/A 0.07 0.096 0.074 0.11 - 0.1 0.14 0.19 0.072 0.1 0.078 0.074 0.076 <0.050 0.054 <0.050 <0.050 <0.050 0.08 <0.050 0.052

Unionized Ammonia (as N) mg/L 0.00000719 4.27975E-05 0.000112 - - 0.019 Significant Decreasing 0.01 0.019 0.000631 0.000688 0.000581 0.00114 - 0.00101 0.00132 0.00183 0.00117 0.000922 0.000788 0.000652 0.000583 0.000146 0.000145 0.000103 0.000127 0.0000621 0.0000723 0.0000277 0.000151

Physical

Total Alkalinity (Total as CaCO3) mg/L 66 79 96 - - - Significant Decreasing 120 120 120 120 130 120 140 130 130 140 130 130 120 120 120 130 150 150 100 93 93

Hardness (CaCO3) mg/L 70 92.5 130 - - - No trend 120 110 110 120 120 120 120 120 120 120 120 110 120 120 120 130 130 130 120 100 110

Reactive Silica (SiO2) mg/L 5.5 6.55 7.9 - - - Significant Decreasing 10 9.4 10 9.4 9.5 10 9.9 10 9.7 11 9.7 9.7 8.2 8.9 9 8.1 9 8.8 7.7 6.5 7.2

Colour TCU 36 101 190 - - - Significant Increasing <5.0 5 <5.0 6.4 <5.0 16 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.3 5.5 24 <5.0 6.9 <5.0

Conductivity µS/cm 160 210 300 - - - Significant Decreasing 290 270 270 270 280 280 280 280 290 310 290 280 270 280 280 280 300 300 250 200 220

pH pH 7.05 7.125 7.18 - - - Significant Decreasing 7.69 7.59 7.63 7.75 7.64 7.74 7.71 7.72 7.95 7.7 7.74 7.68 7.62 7.5 7.47 7.41 7.44 7.44 7.7 7.15 7.26

Turbidity NTU 16 27.25 46 - - - No trend 23 41 32 16 22 18 61 39 12 7.6 8 6.2 6.6 9.6 8.2 5.9 7.8 14 7.8 15 12

Total Organic Carbon (C) mg/L 1.4 4.175 5.8 - - - Significant Increasing 0.73 0.62 <0.50 0.76 <0.50 0.8 0.85 3 1 0.91 0.95 0.75 2.1 2.1 4.7 4.3 5.9 9.4 1.4 6.5 6.5

Total Chemical Oxygen Demand mg/L <20 <20 24 - - - Significant Increasing 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 5.6 25 <5.0 7.5 <5.0 <5.0 10 8.9 14 8.3 27 33 <20 27 32

Calculated TDS mg/L 100 135 190 - - - Significant Decreasing 170 160 160 170 170 170 180 180 180 190 170 170 160 160 170 170 180 170 150 130 140

Total Dissolved Solids mg/L 98 127 190 - - - Significant Decreasing 200 170 160 170 170 170 170 190 190 140 170 160 160 160 180 150 160 180 150 130 <10

Total Suspended Solids mg/L 9.2 11.05 13 - - - Significant Decreasing 31 54 98 100 59 46 100 100 35 14 13 11 16 11 34 11 18 6.6 6.4 15 9.6

Calculated

Anion Sum me/L 1.95 2.3475 3.03 - - - Significant Decreasing 3.13 3.01 2.98 2.99 3.08 3.05 3.28 3.14 3.23 3.36 3.19 3.18 2.99 2.93 3.01 3.04 3.49 3.26 2.71 2.36 2.35

Cation Sum me/L 1.65 2.205 3.13 - - - Significant Decreasing 3.07 2.88 2.87 3.01 3.01 3.02 3.01 3.18 3.15 3.33 3.02 2.8 2.94 2.93 2.99 3.02 3.03 3.16 2.74 2.38 2.69

Ion Balance (% Difference) % 1.62 4.6725 8.33 - - - No trend 0.97 2.21 1.88 0.33 1.15 0.49 4.29 0.63 1.25 0.45 2.74 6.35 0.84 0 0.33 0.33 7.06 1.56 0.55 0.42 6.75

Langelier Index (@ 20C) N/A -0.986 -0.87175 -0.753 - - - Significant Decreasing 0.005 -0.131 -0.103 0.033 -0.032 0.056 0.068 0.066 0.304 0.085 0.063 0.007 -0.062 -0.05 -0.204 -0.221 -0.125 -0.132 -0.051 -0.704 -0.555

Langelier Index (@ 4C) N/A -1.24 -1.1225 -1 - - - Significant Decreasing -0.245 -0.381 -0.353 -0.217 -0.283 -0.194 -0.182 -0.184 0.053 -0.166 -0.187 -0.243 -0.313 -0.304 -0.454 -0.471 -0.375 -0.382 -0.301 -0.954 -0.806

Saturation pH (@ 20C) N/A 7.9 7.995 8.09 - - - Significant Increasing 7.69 7.72 7.73 7.71 7.68 7.69 7.64 7.66 7.65 7.62 7.67 7.68 7.68 7.55 7.67 7.63 7.57 7.58 7.75 7.85 7.82

Saturation pH (@ 4C) N/A 8.15 8.2475 8.34 - - - Significant Increasing 7.94 7.97 7.98 7.96 7.93 7.94 7.89 7.91 7.9 7.87 7.92 7.93 7.93 7.8 7.92 7.88 7.82 7.83 8 8.1 8.07

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 6 - - Equation No trend 7.2 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 6.1 100 - 5.1 32 6.6 20 <5.0 <5.0 5.9 8 <5.0 5.6 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 580 1480 2400 4 10 5 Significant Decreasing #N/A #N/A 3800 3300 3300 3200 3400 3700 3600 3700 4000 - 3700 3900 4000 3500 3600 4000 2800 2300 4300 2100 1900

Dissolved Barium (Ba) µg/L 6 8.35 12 0 1000 1000 No trend 11 12 13 11 11 11 14 13 13 - 12 9.6 9.9 14 11 10 14 15 9.9 14 11

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.01225 0.034 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 0.011 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 22000 30250 43000 - - - No trend 40000 37000 37000 38000 40000 39000 40000 41000 41000 - 38000 38000 40000 39000 41000 43000 42000 44000 40000 34000 38000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.63 2.7725 5.5 0 10 10 Significant Increasing #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 - <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 0.9125 2.9 0 2000 Equation Significant Decreasing #N/A #N/A <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 0.53 <0.50 <0.50

Dissolved Iron (Fe) µg/L 2000 3525 5300 - - 300 Significant Increasing 580 650 650 670 700 770 650 660 780 - 770 840 910 680 650 1300 1100 520 1400 1500 1800

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 0.61 <0.50 <0.50 <0.50 <0.50 <0.50 1.5 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3300 4300 6100 - - - Significant Decreasing 5100 4600 4800 4900 4800 4900 4700 5200 5100 - 4800 4600 4700 4800 5200 5000 4900 5300 4700 4200 4600

Dissolved Manganese (Mn) µg/L 1800 2425 3500 4 120 120 Significant Increasing 960 980 990 1000 1000 1100 1000 990 1000 - 1000 1100 1300 1300 1300 1400 1400 1500 1600 1600 2000

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 2.425 6.7 - - Equation No trend <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 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 750 915 1200 - - - Significant Decreasing 1300 1100 1000 1100 1000 1100 1100 1200 1200 - 1100 980 1100 1200 1100 1000 1200 1200 1000 940 970

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3500 4250 5500 0 200000 200000 Significant Decreasing #N/A #N/A 13000 13000 14000 15000 13000 14000 13000 15000 14000 - 15000 11000 12000 12000 11000 9200 10000 11000 6900 5700 7500

Dissolved Strontium (Sr) µg/L 120 157.5 230 0 7000 7000 Significant Decreasing 320 290 300 320 310 310 340 350 330 - 310 290 290 290 310 310 310 330 270 230 230

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 Significant Decreasing 0.34 0.24 0.23 0.21 0.19 0.18 0.2 0.22 0.19 - 0.17 0.17 0.18 0.19 0.14 0.14 0.16 0.2 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 7.4 0 5000 Equation Significant Increasing <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 9.1 <5.0 6.6 <5.0 7.2

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <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 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.001 0.0011 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 <0.003 <0.003 <0.003 <0.003 - - - - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.001 0.0011 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.28 - OPM-1B Water Quality

Parameter Units GCP Triggers Sample Date Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 19-Jan-17 28-Mar-17 12-Jun-17 08-Sep-17 21-Dec-17 21-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 26-Mar-19 18-Jun-19 13-Sep-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.050 <0.050 <0.050 0.07 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.010 <0.010 <0.010 <0.010 0.12 <0.050 0.14 0.079 <0.050 <0.050 0.071

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 0.42 <0.10 0.33 0.19 <0.10 0.16 0.34

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 0.66 <0.10 0.47 0.27 <0.10 0.16 0.41

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA - NA NA NA NA COMMENT (1) NA COMMENT COMMENT NA COMMENT (1) COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA - NA NA NA NA Yes NA YES YES NA Yes YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.18 0.17 0.17 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.17 0.18 0.18 0.18 0.2 0.2 0.2 0.18 0.16 0.17

Copper µg/L 2.76 2.57 2.57 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.57 2.76 2.76 2.76 2.96 2.96 2.96 2.76 2.36 2.57

Lead µg/L 4.01 3.59 3.59 4.01 4.01 4.01 4.01 4.01 4.01 4.01 4.01 3.59 4.01 4.01 4.01 4.44 4.44 4.44 4.01 3.18 3.59

Nickel µg/L 7812.01 7237.43 7237.43 7812.01 7812.01 7812.01 7812.01 7812.01 7812.01 7812.01 7812.01 7237.43 7812.01 7812.01 7812.01 8380.77 8380.77 8380.77 7812.01 6656.44 7237.43

Dissolved Zinc µg/L 15.9 14.88 10.79 15.38 11.62 15.83 16.62 27.23 14.58 17.21 16.95 14.92 25.63 28.26 48.53 42.93 48.3 70.69 43.6 61.3 48.03
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Table A.28 - OPM-1B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date Sample Date  

C079053 C0F3268 C0O8351 / NSD161 C0X8207

13-Dec-19 25-Mar-20 18-Jun-20 21-Sep-20 15-Dec-20

386.1 241.5 216.0 154.8 223.7

6.5 6.38 6.88 6.4 6.29

7.1 7.3 7.5 6.6 7.1

96 70 66 83 96

<1.0 <1.0 <1.0 <1.0 <1.0

6.2 5.8 4.9 4.8 7.4

16 71 34 6.5 6

<0.10 <0.10 <0.10 <0.10 <0.10

0.03 <0.30 0.19 0.02 0.043

<0.050 <0.050 <0.050 0.064 <0.050

<0.050 <0.050 <0.050 0.064 <0.050

<0.010 <0.010 <0.010 <0.010 <0.010

<0.050 0.12 0.097 <0.050 <0.050

0.0000117 0.0000431 0.000112 0.0000089 0.00000719

96 70 66 84 96

94 130 85 70 85

8.7 7.9 6.1 5.5 6.7

47 190 95 83 36

220 300 200 160 180

7.3 7.05 7.1 7.18 7.17

10 24 46 23 16

6.8 3.7 1.4 5.8 5.8

<20 <20 <20 24 <20

140 190 130 100 120

130 190 110 98 110

7 9.2 13 11 11

2.43 3.03 2.16 1.95 2.25

2.29 3.13 2.05 1.65 1.99

2.97 1.62 2.61 8.33 6.13

-0.586 -0.857 -0.986 -0.891 -0.753

-0.836 -1.11 -1.24 -1.14 -1

7.88 7.9 8.09 8.07 7.92

8.13 8.15 8.34 8.32 8.18

5.7 <5.0 <5.0 6 5.9

<1.0 <1.0 <1.0 <1.0 <1.0

880 2400 2300 580 640

16 12 6.8 6 8.6

<1.0 <1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50 <50

<0.010 <0.010 <0.010 0.034 <0.010

31000 43000 28000 22000 28000

<1.0 <1.0 <1.0 <1.0 <1.0

0.46 5.5 4.2 0.63 0.76

<0.50 <0.50 2.9 <0.50 <0.50

1800 5300 4700 2000 2100

<0.50 <0.50 <0.50 <0.50 <0.50

4000 6100 3800 3300 4000

1800 3500 2300 1800 2100

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 6.7 <2.0 <2.0 <2.0

<100 <100 <100 <100 <100

940 1200 750 810 900

1.1 <0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10 <0.10

7300 5500 3500 3700 4300

180 230 140 120 140

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0 <2.0

<5.0 7.4 6.1 <5.0 <5.0

<0.013 <0.013 <0.013 <0.013 <0.013

<0.050 <0.050 <0.050 <0.050 <0.050

<0.0050 <0.0050 - - -

<0.17 <0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010
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Table A.28 - OPM-1B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date  

C079053 C0F3268 C0O8351 / NSD161 C0X8207

13-Dec-19 25-Mar-20 18-Jun-20 21-Sep-20 15-Dec-20

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020

<0.10 <0.090 <0.090 <0.090 <0.090

0.13 <0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050 <0.050

0.23 <0.090 <0.090 <0.090 <0.090

0.36 <0.090 <0.090 <0.090 <0.090

COMMENT NA NA NA NA

YES NA NA NA NA

100 5 100 5 5

0.15 0.2 0.14 0.12 0.14

2.24 2.96 2.06 2 2.06

2.94 4.44 2.59 2.02 2.59

6304.46 8380.77 5771.27 4866.74 5771.27

80.88 86.29 28.76 57.42 69.01
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Table A.29 - OPM-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 31-Mar-17 12-Jun-17 05-Sep-17 21-Dec-17 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20

Field Parameters

Conductivity (Field) µS/cm 23.8 77.025 110.4 - - - 0.22 191.2 50.1 45 119.4 32.2 23.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.09 6.65 7.43 - - - 6.91 7.58 6.92 5.49 7.97 6.17 6.13

Temperature ºC 1 5.65 8.2 - - - 8.8 7.3 2 4.8 6.6 3.7 1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 8.4 44.35 77 - - - Significant Decreasing 99 75 99 110 110 95 55 36 70 81 99 29 85 84 50 12 21 51 9 8.4

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.3 6.75 12 0 250 120 Significant Decreasing #N/A #N/A 8.2 8.9 11 12 9 7.9 7.4 7.5 10 13 15 6.5 10 10 8.5 5.1 3.6 4.5 5.5 3.3

Dissolved Sulphate (SO4) mg/L 3.1 4.075 5 - - - Significant Decreasing #N/A #N/A 10 7.5 11 11 12 9.3 5.4 4.4 6.9 6 4.6 5.5 6.2 3.8 5.4 2.1 5.3 11 4.2 3.2

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.12 <0.10 0.12 0.13 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.017 0.013 0.017 0.016 0.019 0.021 0.012 0.011 <0.010 <0.010 0.015 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.50625 1.4 - - - Significant Increasing <0.050 0.35 <0.050 <0.10 0.13 0.13 0.81 0.41 0.096 0.082 0.22 0.99 0.19 <0.050 0.53 0.55 1.7 2.2 0.72 0.53

Nitrate (N) mg/L <0.05 0.50625 1.4 0 10 10 Significant Increasing <0.050 0.34 <0.050 <0.10 0.1 0.13 0.81 0.41 0.086 0.082 0.22 0.99 0.19 <0.050 0.53 0.55 1.7 2.2 0.72 0.53

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 Significant Decreasing <0.010 0.011 <0.010 <0.010 0.027 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.054 0.062 0.084 - 0.07 0.084 0.13 0.056 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.07 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000302 0.000034205 0.0000935 - - 0.019 Significant Decreasing 0.01 0.019 0.00084 0.000245 0.0016 - 0.00102 0.000929 0.000418 0.000104 0.00013 0.000167 0.000258 0.0000385 0.0000343 0.000206 0.000142 0.0000202 0.000000946 0.000914 0.00000414 0.00000302

Physical

Total Alkalinity (Total as CaCO3) mg/L 8.4 44.6 78 - - - Significant Decreasing 99 75 100 120 110 96 55 37 70 81 100 29 85 84 50 12 21 51 9 8.4

Hardness (CaCO3) mg/L 10 40.25 62 - - - Significant Decreasing 91 68 100 110 100 86 51 35 69 80 89 31 76 74 54 14 28 67 14 10

Reactive Silica (SiO2) mg/L 2.4 6 9.1 - - - Significant Decreasing 10 7.4 9.8 12 12 9.7 6.7 4.9 5.2 6.4 9.2 4.6 6.6 9.8 5.5 2.4 4.3 7.9 3.4 2.4

Colour TCU <5 <5 12 - - - No trend <5.0 28 <5.0 <5.0 <5.0 <5.0 8.9 10 <5.0 <5.0 <5.0 7.7 5.9 <5.0 <5.0 9.3 7.2 <5.0 11 12

Conductivity µS/cm 38 108.5 150 - - - Significant Decreasing #N/A #N/A 210 160 250 260 240 210 130 96 170 180 220 95 190 190 130 49 75 150 50 38

pH pH 6.38 7.14 7.73 - - - Significant Decreasing 7.93 7.33 8.02 7.78 7.9 7.78 7.24 7 7.45 7.56 7.75 6.92 7.46 7.65 7.01 6.71 6.68 7.08 6.49 6.38

Turbidity NTU 1.8 97.45 290 - - - No trend >1000 140 22 36 340 510 220 210 140 17 92 39 27 360 140 28 >1000 17 59 81

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 <5.0 0.82 <5.0 <5.0 <25 <5.0 <5.0 <5.0 <5.0 1.2 3.1 <5.0 <0.50 1.7 3.5 <50 2 3.8 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 45 14 <5.0 <5.0 <5.0 25 23 8.9 <5.0 <5.0 <5.0 8.7 <5.0 <5.0 <20 <20 23 <20 <20 <20

Calculated TDS mg/L 23 66.75 96 - - - Significant Decreasing 130 110 140 160 150 130 83 60 96 110 130 56 110 110 78 28 49 96 31 23

Total Dissolved Solids mg/L 41 65.5 89 - - - Significant Decreasing 170 120 160 150 170 130 100 75 94 120 130 52 97 100 83 35 31 100 31 41

Total Suspended Solids mg/L <1 2.875 4 - - - Significant Decreasing 1400 240 430 150 730 850 400 230 180 590 210 20 34 2 <1.0 5 110 110 19 4

Calculated

Anion Sum me/L 0.37 1.205 1.8 - - - Significant Decreasing 2.44 1.94 2.55 2.9 2.75 2.35 1.49 1.06 1.84 2.13 2.52 0.94 2.13 2.06 1.39 0.46 0.75 1.53 0.47 0.37

Cation Sum me/L 0.34 1.065 1.6 - - - Significant Decreasing 2.24 1.8 2.63 2.81 2.67 2.17 1.35 0.97 1.65 1.91 2.23 0.88 1.88 1.85 1.36 0.44 0.79 1.66 0.46 0.34

Ion Balance (% Difference) % 2.44 6.3375 10.9 - - - No trend 4.27 3.74 1.54 1.58 1.48 3.98 4.93 4.43 5.44 5.45 6.11 3.3 6.23 5.37 1.09 2.22 2.6 4.08 1.08 4.23

Langelier Index (@ 20C) N/A -3.5 -1.674 -0.422 - - - Significant Decreasing -0.029 -0.862 0.088 -0.063 0.01 -0.207 -1.19 -1.74 -0.72 -0.486 -0.158 -1.87 -0.566 -0.392 -1.38 -2.9 -2.36 -1.22 -3.22 -3.5

Langelier Index (@ 4C) N/A -3.75 -1.92475 -0.673 - - - Significant Decreasing -0.28 -1.11 -0.163 -0.314 -0.24 -0.458 -1.44 -1.99 -0.971 -0.737 -0.408 -2.13 -0.817 -0.643 -1.63 -3.16 -2.61 -1.47 -3.47 -3.75

Saturation pH (@ 20C) N/A 8.16 8.82 9.88 - - - Significant Increasing 7.96 8.2 7.93 7.84 7.89 7.99 8.42 8.74 8.18 8.04 7.91 8.79 8.03 8.04 8.39 9.61 9.04 8.31 9.7 9.88

Saturation pH (@ 4C) N/A 8.41 9.0625 10.1 - - - Significant Increasing 8.21 8.45 8.18 8.09 8.14 8.24 8.68 9 8.43 8.29 8.16 9.05 8.28 8.29 8.64 9.86 9.29 8.56 9.96 10.1

Dissolved Metals

Dissolved Aluminum (Al) µg/L 6.7 134.175 440 - - Equation No trend 37 58 16 54 13 14 56 49 20 34 15 42 8.9 5.7 9.9 78 150 8.8 96 69

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.6 17.65 35 2 10 5 Significant Decreasing #N/A #N/A 32 24 46 43 45 34 6.5 4.5 8.6 13 30 4 14 30 5 3.7 4.7 17 4.5 3

Dissolved Barium (Ba) µg/L 2.3 5.45 9.9 0 1000 1000 Significant Decreasing 5.1 6.4 10 13 14 10 11 8.2 8.7 8.9 6.8 6 6 3.1 7.3 2.5 12 6 9.2 2.3

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 Significant Decreasing <50 <50 60 58 53 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.016 0 5 Equation No trend 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 0.013 0.022 0.015 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 3100 13000 20000 - - - Significant Decreasing 27000 19000 28000 29000 28000 24000 15000 11000 21000 25000 28000 9500 24000 24000 17000 4100 8800 22000 4300 3100

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.6 1.8 0 10 10 No trend #N/A #N/A 0.82 1.4 1.4 3.6 1.4 1.6 2.9 2.6 2 2 2.2 2.8 1.5 <0.40 3.3 <0.40 2.3 3.6 <0.40 <0.40

Dissolved Copper (Cu) µg/L 5.1 17.45 46 0 2000 Equation Significant Increasing #N/A #N/A <2.0 4.9 <2.0 <2.0 <2.0 <2.0 6.6 13 21 19 5.1 38 9.6 6.1 14 5.4 46 11 12 5.1

Dissolved Iron (Fe) µg/L <50 173.75 620 - - 300 No trend <50 <50 <50 81 <50 <50 59 <50 <50 <50 <50 <50 <50 <50 <50 <50 130 <50 51 <50

Dissolved Lead (Pb) µg/L <0.5 1.0125 3.3 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.5 0.79 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.65 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 590 1997.5 3100 - - - Significant Decreasing 6100 5000 7600 8300 8100 6200 3400 2100 4000 4300 4500 1800 3900 3500 2600 840 1500 3200 790 590

Dissolved Manganese (Mn) µg/L 2.2 18.775 63 0 120 120 Significant Decreasing 70 180 270 350 330 260 450 180 46 30 23 26 29 <2.0 36 2.8 31 23 5.5 2.2

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 3.5 <2.0 2.4 2.9 3.4 2.7 <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

Dissolved Nickel (Ni) µg/L <2 5.65 13 - - Equation No trend 3 4.9 2.9 10 2.9 11 15 31 60 37 27 34 18 <2.0 54 <2.0 33 53 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 270 400 460 - - - Significant Decreasing 1000 690 760 880 840 720 600 450 450 470 500 350 430 420 410 270 480 520 320 270

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 0.3125 1.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2900 5575 7400 0 200000 200000 Significant Decreasing #N/A #N/A 8900 9400 14000 15000 14000 9700 6800 5800 6300 6900 9900 5800 7800 8200 6100 3600 4800 6900 3900 2900

Dissolved Strontium (Sr) µg/L 7.8 37.7 60 0 7000 7000 Significant Decreasing 130 130 210 240 230 180 93 52 75 81 100 30 66 76 44 11 23 63 12 7.8

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 2.275 6.1 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.2525 0.52 0 20 15 Significant Decreasing 0.88 0.29 0.7 0.98 0.71 0.59 <0.10 <0.10 0.21 0.48 0.78 <0.10 0.46 0.51 0.12 <0.10 <0.10 0.34 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 6.5 15.65 33 0 5000 Equation No trend 8 7.1 <5.0 5.4 <5.0 7.1 25 52 73 50 25 62 26 6.6 72 <5.0 66 65 8.5 7.1

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 0.032 0 1 0.026 Significant Decreasing #N/A #N/A 0.12 0.03 0.015 0.02 0.032 <0.013 0.015 0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.015 <0.013 <0.0020 0.033 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 Significant Decreasing #N/A #N/A - <0.003 0.004 0.003 0.003 - - - <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.29 - OPM-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 31-Mar-17 12-Jun-17 05-Sep-17 21-Dec-17 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 5 5

Cadmium µg/L 0.15 0.12 0.16 0.17 0.16 0.14 0.09 0.07 0.12 0.13 0.14 0.06 0.13 0.12 0.1 0.04 0.06 0.11 0.04 0.04

Copper µg/L 2.18 2 2.36 2.57 2.36 2.08 2 2 2 2 2.14 2 2 2 2 2 2 2 2 2

Lead µg/L 2.82 1.95 3.18 3.59 3.18 2.63 1 1 1.98 2.39 2.74 1 2.24 2.17 1 1 1 1.91 1 1

Nickel µg/L 6127.45 4744.44 6656.44 7237.43 6656.44 5830.84 25 25 4805.64 5472.11 6009.05 25 5231.14 5110.07 25 25 25 4683.12 25 25

Dissolved Zinc µg/L 31.16 20.32 10.71 22.21 18.4 33.37 16.65 14.18 18.68 19.65 13.9 14.69 31.79 7.29 11.43 11.82 41.65 10.88 17.19 14.55
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Table A.29 - OPM-2A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0F3268 C0O8351 / NSD162 C0X8207

18-Jun-20 21-Sep-20 15-Dec-20

108.0 110.4 65.9

7.43 6.95 6.09

6.4 8.2 7

71 77 21

<1.0 <1.0 <1.0

6.8 4.9 12

3.1 5 5

<0.10 <0.10 <0.10

<0.010 <0.010 <0.010

<0.050 0.07 1.4

<0.050 0.07 1.4

<0.010 <0.010 <0.010

<0.050 <0.050 <0.050

0.0000935 0.0000358 0.0000045

71 78 21

62 60 29

8.2 9.1 4.3

<5.0 <5.0 <5.0

150 150 96

7.73 7.73 6.72

1.8 17 290

<5.0 <5.0 <5.0

<20 <20 <20

92 96 56

84 89 48

<1.0 3.6 3.4

1.68 1.8 0.97

1.6 1.54 0.78

2.44 7.78 10.9

-0.454 -0.422 -2.32

-0.706 -0.673 -2.57

8.19 8.16 9.05

8.44 8.41 9.3

440 6.7 21

<1.0 <1.0 <1.0

30 35 2.6

9.9 2.7 6.9

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

0.016 <0.010 <0.010

20000 20000 8900

<1.0 <1.0 <1.0

1.8 <0.40 <0.40

46 6.7 12

620 <50 <50

3.3 <0.50 <0.50

3100 2800 1500

63 3 6.9

<2.0 <2.0 <2.0

13 <2.0 7.6

<100 <100 <100

440 430 460

<0.50 <0.50 <0.50

1.1 <0.10 <0.10

7400 7400 4600

59 60 24

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

6.1 <2.0 <2.0

0.52 0.39 <0.10

<2.0 <2.0 <2.0

33 6.5 16

0.032 <0.013 <0.013

<0.050 <0.050 <0.050

- - -

<0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010
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Table A.29 - OPM-2A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0F3268 C0O8351 / NSD162 C0X8207

18-Jun-20 21-Sep-20 15-Dec-20

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090

<0.050 <0.050 <0.050

<0.050 <0.050 <0.050

<0.090 <0.090 <0.090

<0.090 <0.090 <0.090

NA NA NA

NA NA NA

100 100 5

0.11 0.1 0.06

2 2 2

1.73 1 1

4374.83 25 25

17.16 24.6 17.83
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Table A.30 - OPM-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 31-Mar-17 12-Jun-17 05-Sep-17 21-Dec-17 20-Mar-18 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19

Field Parameters

Conductivity (Field) µS/cm 64 95.275 131.4 - - - 108.7 0.23 277.6 152.8 81 136.2 105.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.29 6.78 7.36 - - - 7.48 7.33 7.46 6.54 6.17 7.97 7.52

Temperature ºC 6.1 6.275 6.7 - - - 7.3 7.3 7.5 6.2 5.7 6.6 5.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 17 68.75 100 - - - Significant Decreasing 100 110 110 120 110 110 100 93 96 97 100 88 73 95 110 95 14 83 98 70

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - Significant Decreasing <1.0 1.3 1.4 1 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.5 8.675 18 0 250 120 Significant Decreasing 11 13 13 13 9.9 10 9.1 7.3 8.1 11 11 6.7 9.5 9.2 8.4 9.9 5.9 7.7 4.8 7.2

Dissolved Sulphate (SO4) mg/L 2.9 4.95 6.2 - - - Significant Decreasing #N/A #N/A 12 12 11 12 13 12 13 5.7 9.3 7.2 4.5 6.1 4.4 4.9 4.5 5.4 2.7 5.8 8 5.1

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.14 0.15 0.15 0.15 0.14 0.14 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.019 - - - Significant Decreasing 0.016 0.018 0.013 0.013 0.018 0.022 0.019 0.024 0.011 0.013 0.014 <0.010 0.011 0.012 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.4155 1.2 - - - Significant Increasing <0.050 <0.050 <0.050 <0.10 <0.050 <0.050 <0.050 0.25 <0.050 0.073 0.36 0.2 0.29 0.075 <0.050 0.096 0.58 0.53 0.093 0.43

Nitrate (N) mg/L <0.05 0.3905 1.1 0 10 10 Significant Increasing <0.050 <0.050 <0.050 <0.10 <0.050 <0.050 <0.050 0.25 <0.050 0.073 0.36 0.2 0.29 0.075 <0.050 0.096 0.58 0.53 0.093 0.43

Nitrite (N) mg/L <0.01 <0.01 0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.055 0.051 - 0.057 0.083 <0.050 0.069 0.062 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.065 <0.050

Unionized Ammonia (as N) mg/L 0.00000663 0.000032885 0.0000777 - - 0.019 Significant Decreasing 0.01 0.019 0.000435 0.00123 0.00127 - 0.00106 0.00135 0.000416 0.000555 0.000751 0.000332 0.000347 0.000241 0.000113 0.0000799 0.000339 0.000109 0.0000119 0.00000487 0.000848 0.000103

Physical

Total Alkalinity (Total as CaCO3) mg/L 17 69 100 - - - Significant Decreasing 100 120 110 120 110 110 100 93 97 98 100 89 73 96 110 95 14 83 99 71

Hardness (CaCO3) mg/L 26 69.25 92 - - - Significant Decreasing 110 110 110 110 110 100 100 87 96 100 100 84 73 93 96 98 16 84 96 73

Reactive Silica (SiO2) mg/L 4.7 6.5 8.1 - - - Significant Decreasing 13 12 12 12 13 12 12 8.2 7 7.3 9.1 7.3 6.2 7.6 9 7.2 2.8 6.3 7.5 6.4

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.7 <5.0 6.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.9 <5.0 <5.0 <5.0

Conductivity µS/cm 87 159.25 200 - - - Significant Decreasing 250 260 270 270 250 250 240 180 210 210 230 190 180 210 220 210 58 180 210 160

pH pH 6.5 7.53 7.98 - - - Significant Decreasing 7.98 8.09 8.14 7.97 8.01 7.95 7.96 7.64 7.82 7.86 7.88 7.72 7.67 7.9 7.87 7.79 6.61 7.81 7.89 7.75

Turbidity NTU 0.54 1.185 1.8 - - - Significant Decreasing 160 110 160 21 24 24 11 5.3 5.9 2.6 3.5 1.3 5.6 3.3 2 21 1.2 1.8 0.77 4.8

Total Organic Carbon (C) mg/L <5 <5 <5 - - - Significant Increasing <5.0 <0.50 <5.0 <0.50 <0.50 <2.5 0.68 <5.0 0.81 0.66 1.2 1.5 1.7 1.3 1 1.1 2.3 1.4 1.1 2.2

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 <5.0 5.5 <5.0 <5.0 <5.0 <5.0 6.8 15 <5.0 <5.0 6.1 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20

Calculated TDS mg/L 56 95.25 120 - - - Significant Decreasing 150 160 160 160 160 150 150 120 120 130 130 110 97 120 130 120 33 110 120 96

Total Dissolved Solids mg/L 55 94 120 - - - Significant Decreasing 170 160 150 150 150 140 120 120 120 130 120 99 120 110 120 120 40 95 140 93

Total Suspended Solids mg/L <1 1.325 2.2 - - - Significant Decreasing 270 190 250 47 40 180 38 12 16 7.6 10 3.6 12 7.6 6 <1.0 <1.0 3.6 1.4 7.4

Calculated

Anion Sum me/L 0.98 1.775 2.34 - - - Significant Decreasing 2.63 2.94 2.84 2.94 2.8 2.8 2.62 2.2 2.36 2.43 2.48 2.11 1.84 2.29 2.46 2.3 0.54 2.04 2.29 1.76

Cation Sum me/L 0.78 1.61 2.08 - - - Significant Decreasing 2.75 2.82 2.9 2.84 2.82 2.7 2.74 2.08 2.2 2.29 2.36 1.92 1.66 2.15 2.23 2.24 0.51 1.9 2.18 1.67

Ion Balance (% Difference) % 0 5.485 11.4 - - - Significant Increasing 2.23 2.08 1.05 1.73 0.36 1.82 2.24 2.8 3.51 2.97 2.48 4.71 5.14 3.15 4.9 1.32 2.86 3.55 2.46 2.62

Langelier Index (@ 20C) N/A -2.7 -0.745 0.132 - - - Significant Decreasing 0.071 0.228 0.282 0.126 0.132 0.085 0.074 -0.346 -0.067 -0.017 0.013 -0.125 -0.452 0.014 0.034 -0.069 -2.89 -0.169 0.028 -0.343

Langelier Index (@ 4C) N/A -2.95 -0.996 -0.119 - - - Significant Decreasing -0.179 -0.023 0.032 -0.125 -0.118 -0.165 -0.177 -0.597 -0.318 -0.268 -0.238 -0.379 -0.703 -0.237 -0.217 -0.32 -3.14 -0.419 -0.222 -0.594

Saturation pH (@ 20C) N/A 7.85 8.275 9.2 - - - No trend 7.91 7.86 7.85 7.84 7.88 7.87 7.89 7.99 7.89 7.88 7.86 7.84 8.12 7.89 7.83 7.86 9.49 7.98 7.87 8.09

Saturation pH (@ 4C) N/A 8.1 8.5275 9.45 - - - No trend 8.16 8.11 8.1 8.09 8.13 8.12 8.14 8.24 8.14 8.13 8.11 8.1 8.37 8.14 8.08 8.11 9.75 8.23 8.12 8.35

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 14.65 37 - - Equation Significant Increasing 8.6 <5.0 7.1 <5.0 5.1 <5.0 7.4 10 8.2 7 17 9.5 8.6 6.6 <5.0 11 77 13 6.6 25

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.9 17.975 25 3 10 5 Significant Decreasing #N/A #N/A 46 47 51 49 50 48 56 60 33 33 40 36 29 31 29 25 2.5 22 24 23

Dissolved Barium (Ba) µg/L 3.6 6.025 10 0 1000 1000 Significant Decreasing 8.5 9.4 10 9.8 9.4 9.8 10 15 11 8.4 7.6 5.3 4.9 6.9 5.8 7.5 4.5 9.5 5.9 4.6

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 Significant Decreasing 50 61 74 61 63 58 55 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.014 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 7800 23450 32000 - - - No trend 29000 28000 29000 29000 28000 28000 28000 25000 30000 31000 30000 27000 23000 30000 31000 33000 4700 28000 32000 25000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 1.6 0.6 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.45 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.92 4.18 7.5 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.2 2.5 <2.0 <2.0 2.2 <2.0 5 <2.0 12 1.8 1.1 4.2

Dissolved Iron (Fe) µg/L <50 <50 82 - - 300 No trend <50 <50 <50 <50 59 <50 65 <50 <50 <50 <50 <50 <50 <50 <50 <50 54 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1600 2650 3300 - - - Significant Decreasing 8700 8600 8800 8600 8700 7900 8400 5900 5100 5300 5700 4100 3500 4200 4200 3700 990 3200 3900 2700

Dissolved Manganese (Mn) µg/L <2 6.6 15 0 120 120 Significant Decreasing 80 85 91 83 83 71 100 350 90 40 50 2 <2.0 36 8.4 55 5.6 3 7.2 3.7

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 2.7 2.1 2.3 2.4 2.3 2.3 2.2 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 5.5 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 300 432.5 680 - - - Significant Decreasing 820 840 840 870 860 850 900 750 520 490 540 510 420 450 440 560 330 360 420 370

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 0.2125 0.7 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4000 5050 5600 0 200000 200000 Significant Decreasing #N/A #N/A 13000 15000 16000 15000 16000 14000 15000 7100 6300 6600 8100 5200 4600 6500 6900 6200 4300 4900 6000 4500

Dissolved Strontium (Sr) µg/L 27 87.75 120 0 7000 7000 Significant Decreasing 250 250 270 260 250 260 260 210 150 150 170 140 120 140 140 140 17 110 130 99

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.22 0.33 0 20 15 Significant Decreasing 0.49 0.43 0.42 0.43 0.44 0.43 0.4 0.4 1.2 0.96 0.93 0.53 0.42 0.57 0.51 0.45 <0.10 0.34 0.39 0.24

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6.8 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 <5.0 6 <5.0 <5.0 <5.0 5.7 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 0.013125 0.033 0 1 0.026 No trend #N/A #N/A 0.025 0.018 0.028 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <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 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 Significant Decreasing #N/A #N/A - <0.003 0.003 0.003 0.003 - - - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.30 - OPM-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 31-Mar-17 12-Jun-17 05-Sep-17 21-Dec-17 20-Mar-18 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 0.1 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing 0.079 0.081 <0.050 <0.050 <0.050 0.14 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.071 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.33 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA COMMENT NA NA NA NA NA NA NA NA NA COMMENT NA NA NA NA

Reached Baseline at C32 mg/L - - YES NA NA NA NA YES NA NA NA NA NA NA NA NA NA YES NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 100

Cadmium µg/L 0.17 0.17 0.17 0.17 0.17 0.16 0.16 0.14 0.15 0.16 0.16 0.14 0.12 0.15 0.15 0.16 0.04 0.14 0.15 0.12

Copper µg/L 2.57 2.57 2.57 2.57 2.57 2.36 2.36 2.1 2.28 2.36 2.36 2.04 2 2.22 2.28 2.32 2 2.04 2.28 2

Lead µg/L 3.59 3.59 3.59 3.59 3.59 3.18 3.18 2.66 3.02 3.18 3.18 2.55 2.13 2.9 3.02 3.1 1 2.55 3.02 2.13

Nickel µg/L 7237.43 7237.43 7237.43 7237.43 7237.43 6656.44 6656.44 5890.33 6422.08 6656.44 6656.44 5711.62 5049.39 6245.54 6422.08 6539.4 25 5711.62 6422.08 5049.39

Dissolved Zinc µg/L 18.87 7.42 16.69 8.18 7.92 13.41 10.44 19.93 12.06 11.19 13.96 14.74 16.49 21.07 12.6 18.63 13.63 38.76 12.06 17.69
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Table A.30 - OPM-2B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C079053 C0F3268 C0O8351 / NSD163 C0X8207

25-Mar-20 18-Jun-20 21-Sep-20 15-Dec-20

87.4 64.0 131.4 98.3

6.29 7.36 7.04 6.43

6.1 6.1 6.2 6.7

62 96 100 17

<1.0 <1.0 <1.0 <1.0

5.8 6.4 4.5 18

4.8 5.9 6.2 2.9

<0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 0.019

0.37 <0.050 0.067 1.2

0.37 <0.050 0.067 1.1

<0.010 <0.010 <0.010 0.01

<0.050 <0.050 <0.050 <0.050

0.00000663 0.0000777 0.0000376 0.00000961

62 97 100 17

68 92 91 26

5.6 7.6 8.1 4.7

<5.0 <5.0 <5.0 <5.0

150 200 200 87

7.67 7.97 7.98 6.5

1.3 1.1 1.8 0.54

1.1 1.6 <5.0 2.3

<20 <20 <20 <20

85 120 120 56

91 120 110 55

1.2 2.2 1.4 <1.0

1.53 2.25 2.34 0.98

1.53 2.08 2.05 0.78

0 3.93 6.61 11.4

-0.512 0.1 0.132 -2.7

-0.764 -0.151 -0.119 -2.95

8.18 7.87 7.85 9.2

8.44 8.12 8.1 9.45

6.1 13 <5.0 37

<1.0 <1.0 <1.0 <1.0

25 22 23 1.9

3.6 5.6 4.9 10

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

<0.010 <0.010 <0.010 0.014

23000 32000 31000 7800

<1.0 <1.0 <1.0 <1.0

<0.40 <0.40 <0.40 <0.40

0.92 6.4 1.9 7.5

<50 82 <50 <50

<0.50 <0.50 <0.50 <0.50

2500 3200 3300 1600

<2.0 15 2.8 7.6

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100

300 410 340 680

<0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 0.7

4000 5400 5200 5600

84 120 120 27

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

0.2 0.33 0.3 <0.10

<2.0 <2.0 <2.0 <2.0

<5.0 6.8 <5.0 <5.0

<0.013 <0.013 0.033 <0.013

<0.050 <0.050 <0.050 <0.050

<0.0050 - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010

Page 3 of 5

 121619250



Table A.30 - OPM-2B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C079053 C0F3268 C0O8351 / NSD163 C0X8207

25-Mar-20 18-Jun-20 21-Sep-20 15-Dec-20

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090

NA NA NA NA

NA NA NA NA

5 100 100 5

0.12 0.15 0.15 0.05

2 2.2 2.18 2

1.95 2.86 2.82 1

4744.44 6186.53 6127.45 25

28.83 22.1 33.92 15.56
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Table A.31 - OPM-3A Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 18-Jan-17 31-Mar-17 12-Jun-17 05-Sep-17 21-Dec-17 20-Mar-18 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19

Field Parameters

Conductivity (Field) µS/cm 21.3 27.025 31.2 - - - 33.5 0.07 77 47.6 30 29 30.1

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.08 6.7425 7.54 - - - 6.97 7.2 8.37 8.5 8.36 6.4 6.62

Temperature ºC 3.7 6.85 9.6 - - - 4.7 9.9 7.5 3.8 5.7 9.3 6.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 13 16.5 20 - - - Significant Decreasing 33 25 33 35 42 29 23 20 19 17 24 20 21 17 19 27 15 22 15 13

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.6 3.075 3.3 0 250 120 No trend 6.4 3.9 3.9 2.9 3.3 3.7 3.7 4.6 2.9 3.3 3.6 2.4 4.3 4.3 4.4 4.1 3.9 4.9 2.1 2.4

Dissolved Sulphate (SO4) mg/L 5.1 6.825 10 - - - Significant Decreasing #N/A #N/A 14 11 12 9.8 12 10 7.5 7.5 6.5 5.3 7.1 6.4 5.4 5.9 8.6 6 4.9 6.5 9.9 6.1

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.012 <0.010 <0.010 0.011 0.013 0.012 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.031 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.11425 0.27 - - - No trend <0.050 <0.050 <0.050 <0.10 0.052 0.066 0.11 0.22 0.14 0.16 0.25 0.1 0.079 0.097 0.069 0.074 <0.050 0.07 0.072 0.051

Nitrate (N) mg/L <0.05 0.11175 0.26 0 10 10 No trend <0.050 <0.050 <0.050 <0.10 0.052 0.066 0.11 0.22 0.14 0.16 0.25 0.1 0.079 0.097 0.069 0.074 <0.050 0.07 0.072 0.051

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing <0.050 0.11 <0.050 - 0.35 <0.050 0.083 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000458 0.00004012 0.000122 - - 0.019 Significant Decreasing 0.01 0.019 0.000121 0.000158 0.0000596 - 0.00115 0.0000385 0.000125 0.0000299 0.0000413 0.0000328 0.0000313 0.0000279 0.0000283 0.0000728 0.0000336 0.000862 0.000862 0.000733 0.000011 0.0000144

Physical

Total Alkalinity (Total as CaCO3) mg/L 13 16.5 20 - - - Significant Decreasing 33 25 34 35 42 29 23 20 19 17 24 20 21 17 19 27 15 22 15 13

Hardness (CaCO3) mg/L 8.9 14.975 20 - - - Significant Decreasing #N/A #N/A 32 27 36 39 41 34 28 25 21 18 27 23 21 23 26 24 15 14 21 11

Reactive Silica (SiO2) mg/L 3.8 4.9 5.6 - - - Significant Decreasing #N/A #N/A 5.9 5.7 6 6.4 7.2 6.6 6.5 6 5 5.3 6.3 5.7 5.2 4.9 6.3 5.3 4.7 4.9 5.6 3.7

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0

Conductivity µS/cm 47 54.75 63 - - - Significant Decreasing 110 79 100 94 95 80 70 64 62 52 71 62 65 57 68 72 49 62 62 45

pH pH 6.46 6.6475 6.86 - - - Significant Decreasing 7.42 6.89 7.11 7.22 7.25 6.92 6.91 6.81 6.95 6.85 6.83 6.78 6.91 6.83 6.86 6.88 6.89 6.82 6.89 6.62

Turbidity NTU 2.8 47.2 140 - - - No trend 280 28 4.9 3 30 26 14 5.1 14 5.9 18 14 35 79 1.1 190 5.6 58 13 53

Total Organic Carbon (C) mg/L <0.5 1.9375 <5 - - - No trend <5.0 0.75 0.75 0.57 0.52 0.72 1.1 0.78 0.55 <0.50 0.65 0.53 0.73 <5.0 1.7 0.72 0.52 0.79 0.95 0.56

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 8.8 <5.0 <5.0 <5.0 7.3 <5.0 <5.0 <5.0 <5.0 <5.0 12 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20

Calculated TDS mg/L 31 36 40 - - - Significant Decreasing 67 52 61 59 67 56 46 45 38 35 46 38 40 38 44 47 33 42 38 29

Total Dissolved Solids mg/L 13 32.25 43 - - - Significant Decreasing #N/A #N/A 78 63 67 43 60 46 20 55 40 83 44 31 55 22 43 33 33 29 47 29

Total Suspended Solids mg/L 14 24.5 40 - - - No trend 350 14 29 14 61 77 11 18 53 26 66 7 32 30 24 3.4 2.6 28 24 41

Calculated

Anion Sum me/L 0.48 0.5675 0.67 - - - Significant Decreasing 1.14 0.84 1.03 0.99 1.18 0.91 0.73 0.7 0.6 0.56 0.74 0.6 0.65 0.58 0.69 0.78 0.51 0.72 0.58 0.45

Cation Sum me/L 0.43 0.515 0.58 - - - Significant Decreasing 0.98 0.77 0.95 0.93 1 0.87 0.71 0.66 0.56 0.49 0.69 0.58 0.6 0.61 0.64 0.74 0.52 0.56 0.55 0.41

Ion Balance (% Difference) % 2.56 7.5 16.5 - - - No trend 7.55 4.35 4.04 3.12 8.26 2.25 1.39 2.94 3.45 6.67 3.5 1.69 4 2.52 3.76 2.63 0.97 12.5 2.65 4.65

Langelier Index (@ 20C) N/A -3.04 -2.7725 -2.61 - - - Significant Decreasing #N/A #N/A -1.34 -2.06 -1.58 -1.39 -1.27 -1.83 -2.02 -2.25 -2.22 -2.45 -2.12 -2.25 -2.23 -2.35 -2.21 -2.05 -2.52 -2.46 -2.38 -3

Langelier Index (@ 4C) N/A -3.3 -3.025 -2.86 - - - Significant Decreasing -1.59 -2.31 -1.83 -1.64 -1.52 -2.08 -2.27 -2.5 -2.47 -2.7 -2.37 -2.5 -2.48 -2.61 -2.47 -2.31 -2.77 -2.72 -2.63 -3.26

Saturation pH (@ 20C) N/A 9.26 9.415 9.5 - - - Significant Increasing 8.76 8.94 8.69 8.61 8.52 8.74 8.93 9.06 9.17 9.3 8.95 9.03 9.14 9.18 9.07 8.93 9.41 9.28 9.27 9.63

Saturation pH (@ 4C) N/A 9.52 9.6725 9.76 - - - Significant Increasing 9.01 9.2 8.94 8.86 8.77 9 9.18 9.31 9.42 9.55 9.2 9.28 9.39 9.43 9.32 9.19 9.66 9.53 9.52 9.88

Dissolved Metals

Dissolved Aluminum (Al) µg/L 9.9 1464.475 5800 - - Equation Significant Increasing 7.8 5.8 <5.0 <5.0 5.7 <5.0 8.4 7.1 6.7 8 6.8 16 11 9.7 240 7.3 <5.0 21 9.6 8.7 20

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 1.6 4.9 0 10 5 No trend 1 <1.0 <1.0 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 8.3 12.575 18 0 1000 1000 Significant Increasing 4.2 5.1 8 7.2 8.2 7.5 5.7 5.9 4.6 5 4.4 5.6 6.2 6.1 12 7.5 18 10 18 9.1 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend #N/A #N/A <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 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.013 0.03325 0.059 0 5 Equation Significant Increasing 0.01 0.02 0.018 0.018 <0.010 0.012 0.013 0.014 0.014 0.026 0.017 0.011 0.022 0.02 0.032 0.025 0.033 0.025 0.019 0.03 0.024

Dissolved Calcium (Ca) µg/L 3100 4775 5900 - - - Significant Decreasing 11000 9400 13000 14000 15000 12000 9800 8900 8200 7300 6200 9600 8000 7200 7600 9000 8800 5100 4700 7200 3600

Dissolved Chromium (Cr) µg/L <1 <1 1.1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 1.2025 3.8 0 10 10 No trend <0.40 0.58 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.88 <0.40 <0.40 <0.40 <0.40 0.66 <0.40

Dissolved Copper (Cu) µg/L 0.67 5.8425 16 0 2000 Equation Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.5 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 0.9 1 1.3 3.3

Dissolved Iron (Fe) µg/L <50 368.75 1400 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 1.1125 3.7 0 5 Equation No trend #N/A #N/A <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 250 727.5 1500 - - - Significant Decreasing #N/A #N/A 980 810 970 960 1000 840 740 700 670 630 570 750 670 630 860 780 590 510 440 720 380

Dissolved Manganese (Mn) µg/L 9.1 25.775 64 0 120 120 No trend 40 43 42 17 5.6 8.4 2.9 3.1 2.5 2.8 2.8 9.9 16 12 46 10 29 9.6 11 11 15

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 3.775 8 - - Equation No trend <2.0 3.7 3.9 2.1 <2.0 2.2 2.1 <2.0 <2.0 2.1 <2.0 2.1 2.5 <2.0 3.5 3 3.1 2.2 2.4 4.5 2

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 270 395 650 - - - No trend 950 340 360 440 340 340 340 330 260 240 220 260 270 260 280 280 360 300 320 250 280

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2600 4450 8900 0 200000 200000 No trend 7100 5000 5200 3300 3200 4100 3300 3600 2900 3200 2800 3200 2700 4100 3300 2800 5600 4900 6500 3000 4500

Dissolved Strontium (Sr) µg/L 22 44 70 0 7000 7000 No trend 31 24 30 30 31 30 23 23 19 18 17 23 25 50 60 27 110 60 70 28 50

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend #N/A #N/A <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 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 23.25 90 - - - No trend <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 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.605 2 0 20 15 No trend 0.19 0.11 0.12 0.14 0.16 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 0.26 <0.10 0.2 0.17 0.21 <0.10 0.14

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 7.225 17 0 5000 Equation No trend <5.0 <5.0 5.2 8.9 <5.0 <5.0 7.5 <5.0 <5.0 7.6 <5.0 5.4 <5.0 <5.0 <5.0 5.7 <5.0 5.4 <5.0 <5.0 5.9

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 N/A N/A <0.05 <0.05 <0.05 <0.05 <0.005 ATTACHED <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ATTACHED <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend - <0.003 N/A N/A <0.003 - - - <0.003 ATTACHED <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Page 1 of 5

 121619250



Table A.31 - OPM-3A Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

01-Mar-16 01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 18-Jan-17 31-Mar-17 12-Jun-17 05-Sep-17 21-Dec-17 20-Mar-18 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend #N/A #N/A <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 - 100 100 100 100 100 100 100 100 100 100 5 100

Cadmium µg/L 0.06 0.05 0.07 0.07 0.08 0.06 0.06 0.05 - 0.04 0.04 0.05 0.05 0.04 0.05 0.05 0.05 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 - 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 - 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 - 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 9.25 7.51 8.24 7.29 7.19 8.97 8.91 7.57 - 5.52 4.71 7.45 6.25 6.08 8.23 10.29 2.41 2.06 2.44 9.9 7.28

Page 2 of 5

 121619250



Table A.31 - OPM-3A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date Sample Date  

C079053 C0F3268 C0O8474 / NSD750 C0X8207

25-Mar-20 18-Jun-20 22-Sep-20 15-Dec-20

21.3 27.0 31.2 28.6

6.72 7.54 6.63 6.08

3.7 6.6 9.6 7.5

20 13 19 14

<1.0 <1.0 <1.0 <1.0

3.2 3.3 2.6 3.2

5.1 7 10 5.2

<0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010

<0.050 0.27 0.098 0.064

<0.050 0.26 0.098 0.064

<0.010 0.011 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050

0.0000147 0.000122 0.0000192 0.00000458

20 13 19 14

8.9 20 18 13

3.8 4.9 5.6 5.3

<5.0 <5.0 <5.0 <5.0

60 49 63 47

6.86 6.64 6.63 6.46

140 10 2.8 36

<5.0 <5.0 <5.0 <0.50

<20 <20 <20 <20

37 36 40 31

13 41 43 32

40 29 14 15

0.6 0.52 0.67 0.48

0.57 0.58 0.48 0.43

2.56 5.45 16.5 5.49

-2.61 -2.81 -2.63 -3.04

-2.86 -3.06 -2.88 -3.3

9.46 9.44 9.26 9.5

9.72 9.69 9.52 9.76

33 5800 15 9.9

<1.0 <1.0 <1.0 <1.0

<1.0 4.9 <1.0 <1.0

11 18 8.3 13

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

0.013 0.059 0.034 0.027

3100 5600 5900 4500

<1.0 1.1 <1.0 <1.0

<0.40 3.8 0.61 <0.40

0.67 16 5.4 1.3

<50 1400 <50 <50

<0.50 3.7 <0.50 <0.50

250 1500 710 450

16 64 14 9.1

<2.0 <2.0 <2.0 <2.0

<2.0 8 3.7 2.4

<100 <100 <100 <100

330 650 270 330

<0.50 <0.50 <0.50 <0.50

<0.10 <0.10 <0.10 <0.10

8900 2600 2800 3500

70 31 22 53

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 90 <2.0 <2.0

0.25 2 <0.10 0.12

<2.0 <2.0 <2.0 <2.0

<5.0 17 6.9 <5.0

<0.013 <0.013 <0.013 <0.013

<0.050 <0.050 <0.050 <0.050

<0.0050 - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010
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Table A.31 - OPM-3A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date Sample Date  

C079053 C0F3268 C0O8474 / NSD750 C0X8207

25-Mar-20 18-Jun-20 22-Sep-20 15-Dec-20

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090

NA NA NA NA

NA NA NA NA

100 100 100 5

0.04 0.04 0.04 0.04

2 2 2 2

1 1 1 1

25 25 25 25

12.16 6.24 13.09 6.26
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Table A.32 - OPM-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

1-Mar-16 1-Jun-16 1-Jul-16 1-Aug-16 1-Sep-16 1-Oct-16 1-Nov-16 1-Dec-16 31-Mar-17 12-Jun-17 5-Sep-17 21-Dec-17 20-Mar-18 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19

Field Parameters

Conductivity (Field) µS/cm 82.4 99 113.8 - - - 76.3 0.2 110.1 87.9 88 88 102.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.64 6.8825 7.22 - - - 7.09 7.56 7.4 7.49 6.62 6.86 7.83

Temperature ºC 5.1 6.6 7.4 - - - 6.4 9.1 7.4 5.1 7 8.1 6.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 53 61.25 71 - - - Significant Decreasing 64 66 71 68 76 69 73 71 61 64 70 65 65 67 69 61 58 56 62 54

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.9 3.425 3.9 0 250 120 Significant Decreasing 11 4.1 4.2 3.4 4.2 3.3 4.2 4.1 3.1 3.2 3.7 2.9 2.9 3.6 4 4.9 4.6 4.2 2.1 2.9

Dissolved Sulphate (SO4) mg/L 14 16 18 - - - Significant Decreasing #N/A #N/A 40 21 23 19 17 22 17 22 15 16 16 15 15 16 16 15 15 15 17 16

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.012 <0.010 <0.010 0.012 0.014 0.012 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.1205 0.37 - - - No trend <0.050 <0.050 <0.050 <0.10 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 0.1205 0.37 0 10 10 No trend <0.050 <0.050 <0.050 <0.10 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.053 <0.050 <0.050 - 0.19 0.082 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000137 0.000031575 0.000061 - - 0.019 Significant Decreasing 0.01 0.019 0.000882 0.00051 0.000339 - 0.00323 0.000847 0.000283 0.000324 0.000407 0.000339 0.000407 0.000276 0.0000428 0.000156 0.000201 0.0000945 0.0000966 0.0000152 0.0000289 0.000239

Physical

Total Alkalinity (Total as CaCO3) mg/L 53 61.75 72 - - - Significant Decreasing 65 67 72 69 76 70 73 71 61 64 71 66 65 68 70 61 58 56 62 55

Hardness (CaCO3) mg/L 60 66.5 70 - - - No trend 74 62 66 61 64 61 64 56 52 57 67 64 62 63 67 70 61 63 66 64

Reactive Silica (SiO2) mg/L 6.2 6.575 6.8 - - - Significant Decreasing 6.9 7.1 6.8 7.1 8.3 7.5 7 7.1 6.3 5.8 6.8 6.9 6.9 6.3 7.2 6.5 6.5 6.1 6.5 6.4

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 7.3 <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

Conductivity µS/cm 140 152.5 160 - - - Significant Decreasing 230 170 180 170 160 170 160 170 160 150 160 160 160 160 170 150 150 140 160 130

pH pH 7.78 7.8725 7.95 - - - Significant Decreasing 7.96 8.05 7.87 8.16 7.97 7.75 7.79 7.85 7.95 7.87 7.95 7.78 7.73 7.41 7.64 7.52 7.67 7.67 7.81 7.66

Turbidity NTU 5.5 6.675 7.8 - - - Significant Decreasing 370 86 52 470 >1000 470 >1000 >1000 590 200 59 130 71 10 14 13 34 37 25 6.3

Total Organic Carbon (C) mg/L <0.5 0.9225 <5 - - - Significant Decreasing <5.0 <5.0 <5.0 <2.5 0.71 <5.0 <5.0 <5.0 <5.0 <5.0 1.1 <5.0 <5.0 0.97 1.2 0.96 1.5 1.9 1.5 0.54

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 42 <5.0 8 5.3 <5.0 9.3 <5.0 20 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20

Calculated TDS mg/L 86 93.5 100 - - - Significant Decreasing 150 110 110 110 120 110 110 110 93 94 100 95 96 97 100 96 90 90 95 88

Total Dissolved Solids mg/L 80 93 100 - - - Significant Decreasing 130 120 100 81 120 100 85 120 91 74 110 87 110 81 100 94 100 77 100 87

Total Suspended Solids mg/L 7.6 8.9 10 - - - Significant Decreasing 350 100 140 950 1100 3400 410 910 1200 470 300 150 160 20 24 17 63 78 38 12

Calculated

Anion Sum me/L 1.5 1.6725 1.89 - - - Significant Decreasing 2.46 1.89 2.02 1.87 2.01 1.93 1.93 1.99 1.63 1.7 1.86 1.7 1.69 1.79 1.85 1.66 1.59 1.56 1.67 1.51

Cation Sum me/L 1.38 1.515 1.6 - - - Significant Decreasing 2.31 1.69 1.76 1.69 1.99 1.73 1.71 1.7 1.53 1.51 1.66 1.55 1.57 1.5 1.67 1.66 1.46 1.53 1.58 1.46

Ion Balance (% Difference) % 2.52 4.845 8.31 - - - No trend 3.14 5.59 6.88 5.06 0.5 5.46 6.04 7.86 3.16 5.92 5.68 4.62 3.68 8.81 5.11 0 4.26 0.97 2.77 1.68

Langelier Index (@ 20C) N/A -0.469 -0.27975 -0.129 - - - Significant Decreasing -0.142 -0.112 -0.228 0.021 -0.139 -0.386 -0.298 -0.324 -0.309 -0.312 -0.142 -0.244 -0.444 -0.717 -0.463 -0.615 -0.548 -0.54 -0.348 -0.55

Langelier Index (@ 4C) N/A -0.721 -0.531 -0.38 - - - Significant Decreasing -0.393 -0.363 -0.479 -0.231 -0.39 -0.637 -0.549 -0.575 -0.56 -0.564 -0.393 -0.498 -0.695 -0.968 -0.714 -0.866 -0.799 -0.792 -0.599 -0.801

Saturation pH (@ 20C) N/A 8.08 8.155 8.25 - - - No trend 8.1 8.17 8.1 8.14 8.11 8.14 8.09 8.18 8.26 8.18 8.09 8.02 8.17 8.13 8.1 8.14 8.22 8.21 8.16 8.21

Saturation pH (@ 4C) N/A 8.33 8.405 8.5 - - - No trend 8.35 8.42 8.35 8.39 8.36 8.39 8.34 8.43 8.51 8.44 8.35 8.28 8.42 8.38 8.35 8.39 8.47 8.46 8.41 8.47

Dissolved Metals

Dissolved Aluminum (Al) µg/L 7.1 73.275 260 - - Equation No trend 55 10 11 7.1 4200 7 500 17 24 13 8.5 6.7 220 12 11 9.6 19 28 93 7.5

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 Significant Decreasing 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.2 4.25 5 0 10 5 Significant Decreasing #N/A #N/A 8.5 5.2 6.2 7.5 6 7 11 7 6.8 5.5 5.9 5.3 6.7 5.9 4.4 3.3 3.3 2.8 3.5 3.9

Dissolved Barium (Ba) µg/L 11 14.5 21 0 1000 1000 No trend 4.4 11 11 16 26 20 18 20 32 33 27 30 33 27 25 20 16 22 17 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010

Dissolved Calcium (Ca) µg/L 23000 25500 27000 - - - Significant Increasing 28000 23000 25000 23000 23000 23000 24000 21000 20000 22000 25000 24000 23000 24000 25000 26000 23000 24000 25000 24000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.41 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 0.42 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 2.8925 5.4 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.9 7.4 <2.0 <2.0 <2.0 <2.0 4.6 <2.0 5.9 0.89 4.1 3.5

Dissolved Iron (Fe) µg/L <50 56.25 150 - - 300 No trend <50 <50 <50 <50 1000 <50 130 <50 <50 <50 <50 <50 51 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.65 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 1.6 <0.50 0.53 <0.50 0.75 0.61 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 760 835 900 - - - No trend 1200 890 940 830 1700 790 950 750 720 750 870 820 890 800 980 1000 910 960 940 820

Dissolved Manganese (Mn) µg/L 5.4 30.1 46 0 120 120 Significant Decreasing 37 36 39 28 40 36 50 24 35 11 95 26 25 38 21 17 9.4 32 19 22

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 2.8 <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 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 3.4 <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 220 265 310 - - - Significant Decreasing 1300 500 530 490 820 510 540 500 470 390 340 310 380 310 380 370 290 310 320 260

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3200 4050 5100 0 200000 200000 Significant Decreasing #N/A #N/A 18000 10000 10000 11000 15000 12000 9400 13000 11000 8200 7200 6200 7300 5500 7700 5800 5200 5800 5900 4000

Dissolved Strontium (Sr) µg/L 60 78 120 0 7000 7000 Significant Decreasing 79 140 130 190 270 210 180 220 290 240 220 230 230 130 160 98 72 72 99 67

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 3.4 - - - No trend <2.0 <2.0 <2.0 <2.0 82 <2.0 7.4 <2.0 <2.0 <2.0 <2.0 <2.0 4.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.56 0.6975 0.94 0 20 15 Significant Decreasing 1.8 1.4 1.7 1.5 2.3 1.6 1.6 1.9 1.5 1.4 1.9 1.2 1.6 0.98 1.3 0.93 0.74 0.74 1 0.61

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <2.0 <2.0 <2.0 <2.0 2.4 <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

Dissolved Zinc (Zn) µg/L <5 <5 7.7 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 6.9 <5.0 <5.0 <5.0 6.4 5.9 <5.0 <5.0 <5.0 <5.0 6.5 <5.0 6.4 <5.0 <5.0 6.7

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.042 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.022 0.015 <0.013 0.04 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 ATTACHED <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ATTACHED <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A - <0.003 <0.003 <0.003 <0.003 - - - <0.003 ATTACHED <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.32 - OPM-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

1-Mar-16 1-Jun-16 1-Jul-16 1-Aug-16 1-Sep-16 1-Oct-16 1-Nov-16 1-Dec-16 31-Mar-17 12-Jun-17 5-Sep-17 21-Dec-17 20-Mar-18 13-Jun-18 14-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.056 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing 0.06 0.095 0.43 0.16 0.092 0.47 0.43 0.41 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 0.43 0.16 <0.11 0.47 0.43 0.41 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - NA NA COMMENT COMMENT NA COMMENT COMMENT COMMENT NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - YES NA YES YES YES YES YES YES NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.12 0.11 0.11 0.11 0.11 0.11 0.11 0.1 0.09 0.1 0.11 0.11 0.11 0.11 0.11 0.12 0.11 0.11 0.11 0.11

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 2.17 1.73 1.87 1.7 1.8 1.7 1.8 1 1 1 1.91 1.8 1.73 1.77 1.91 2.02 1.7 1.77 1.87 1.8

Nickel µg/L 5110.07 4374.83 4621.7 4312.82 4498.5 4312.82 4498.5 25 25 25 4683.12 4498.5 4374.83 4436.73 4683.12 4866.74 4312.82 4436.73 4621.7 4498.5

Dissolved Zinc µg/L 13.17 10.35 12.72 7.25 6.9 13.02 13.19 11.07 9.51 11.07 8.72 13.3 22.64 10.75 11.62 13.48 13.13 30.23 23.64 6.94
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Table A.32 - OPM-3B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C079053 C0F3268 C0O8474 / NSD751 C0X8207

25-Mar-20 18-Jun-20 22-Sep-20 15-Dec-20

82.4 91.0 113.8 108.8

6.64 6.75 7.22 6.92

5.1 6.8 7.1 7.4

53 60 71 61

<1.0 <1.0 <1.0 <1.0

3.4 3.9 2.9 3.5

15 17 18 14

<0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010

0.37 <0.050 0.062 <0.050

0.37 <0.050 0.062 <0.050

<0.010 <0.010 <0.010 <0.010

<0.050 <0.050 <0.050 <0.050

0.0000137 0.0000202 0.000061 0.0000314

53 60 72 62

60 67 69 70

6.2 6.7 6.8 6.6

<5.0 <5.0 <5.0 <5.0

140 160 160 150

7.78 7.92 7.95 7.84

7.4 5.5 6 7.8

<0.50 0.69 <5.0 <0.50

<20 <20 <20 <20

86 95 100 93

80 96 100 96

8 10 7.6 10

1.5 1.67 1.89 1.63

1.38 1.53 1.6 1.55

4.17 4.38 8.31 2.52

-0.469 -0.235 -0.129 -0.286

-0.721 -0.486 -0.38 -0.537

8.25 8.16 8.08 8.13

8.5 8.41 8.33 8.38

14 260 12 7.1

<1.0 <1.0 <1.0 <1.0

3.2 5 4.9 3.9

12 11 21 14

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

<0.010 <0.010 <0.010 <0.010

23000 26000 26000 27000

<1.0 <1.0 <1.0 <1.0

0.41 <0.40 <0.40 <0.40

<0.50 5.2 5.4 0.72

<50 150 <50 <50

<0.50 0.65 <0.50 <0.50

760 850 900 830

45 24 46 5.4

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<100 <100 <100 <100

220 290 310 240

<0.50 <0.50 <0.50 <0.50

<0.10 0.1 <0.10 <0.10

3900 4000 5100 3200

60 62 120 70

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 3.4 <2.0 <2.0

0.56 0.71 0.94 0.58

<2.0 <2.0 <2.0 <2.0

<5.0 7.7 5.9 <5.0

<0.013 <0.013 <0.013 <0.013

<0.050 <0.050 <0.050 <0.050

<0.0050 - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010
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Table A.32 - OPM-3B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C079053 C0F3268 C0O8474 / NSD751 C0X8207

25-Mar-20 18-Jun-20 22-Sep-20 15-Dec-20

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090

NA NA NA NA

NA NA NA NA

100 100 100 100

0.1 0.11 0.12 0.12

2 2 2 2

1 1.91 1.98 2.02

25 4683.12 4805.64 4866.74

13.62 19.26 22.54 12.55
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Table A.33 - OPM-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053 C0F3268

01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 28-Mar-17 12-Jun-17 08-Sep-17 04-Dec-17 19-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 28-Mar-19 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20 18-Jun-20

Field Parameters

Conductivity (Field) µS/cm 27.8 35.05 43 - - - 40.6 0.07 77.9 78.3 27.0 33.4 31.9 27.8 43

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 4.76 4.835 4.96 - - - 4.9 4.93 5.35 4.92 4.90 4.48 4.99 4.76 4.96

Temperature ºC 3.3 6.4 9.1 - - - 3.8 7 7.1 3.3 4.9 9.3 5.4 3.3 6.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 3.1 6.4 - - - Significant Decreasing 16 23 39 31 24 20 8.4 8.8 7.4 9.5 7.7 5.4 <1.0 6.5 6.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.3 7.925 13 0 250 120 Significant Decreasing #N/A #N/A 18 13 15 13 19 16 16 10 9 7.2 9.3 14 12 11 9.6 8.5 6.9 4.9 7.1 6.6 6.8

Dissolved Sulphate (SO4) mg/L 3.7 4.35 5.7 - - - No trend #N/A #N/A 4.2 4.1 4.2 3.8 9.7 6.1 5.9 5.9 4.8 4.2 3.9 3.7 4.3 4.2 4.1 3.6 7 7.9 5.3 4.1 3.9

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.013 <0.010 <0.010 0.012 0.016 0.013 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.068 - - - No trend <0.050 <0.050 <0.10 0.068 0.2 0.17 0.36 0.091 0.15 0.13 0.77 0.095 0.062 <0.050 0.051 0.085 0.11 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.068 0 10 10 No trend <0.050 <0.050 <0.10 0.068 0.2 0.17 0.36 0.091 0.15 0.13 0.77 0.095 0.062 <0.050 0.051 0.085 0.11 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.075 - - - Significant Decreasing #N/A #N/A 0.066 0.072 - <0.050 0.084 0.087 <0.050 0.052 0.054 0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.075

Unionized Ammonia (as N) mg/L 0.000000156 4.055E-07 0.000000946 - - 0.019 Significant Decreasing 0.01 0.019 0.0000274 0.0000442 - 0.0000154 0.000029 0.0000239 0.0000101 0.0000111 0.00000873 0.0000065 0.00000314 0.000000224 0.000000311 0.00000217 0.000000826 0.000000225 0.000000245 0.000000133 0.000000314 0.000000156 0.000000946

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 6.4 - - - Significant Decreasing 16 23 39 31 24 20 8.4 8.8 7.4 9.5 7.7 5.4 <5.0 6.5 6.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 3.3 4.65 5.8 - - - Significant Decreasing 17 22 32 31 24 24 15 17 8.2 8.9 7.3 9 7.6 8.3 6.9 5.6 4.1 3.7 4.6 3.3 4.2

Reactive Silica (SiO2) mg/L 5.4 6.25 6.8 - - - Significant Decreasing 8.8 8.3 9.1 8.7 11 8.8 8.1 6.7 7.1 8 8.4 6.5 6.3 7.8 6.8 6.2 8 7.3 6.6 5.4 6.2

Colour TCU 6.3 9.25 16 - - - No trend 28 8.6 <5.0 48 16 7.5 5.8 <5.0 8.6 8.5 9 <5.0 5.6 5 9.3 5.2 6.1 7 7.3 16 7.1

Conductivity µS/cm 40 44.75 54 - - - Significant Decreasing #N/A #N/A 92 98 120 97 120 95 86 64 54 53 52 66 59 63 51 46                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                44 46 40 42

pH pH 5.25 5.4525 5.53 - - - Significant Decreasing 6.35 6.52 6.7 6.52 6.27 6.17 6.34 6.06 5.94 5.82 5.83 5.61 5.62 5.67 5.63 5.79 5.43 5.53 5.57 5.53 5.5

Turbidity NTU 18 96.75 200 - - - Significant Decreasing >1000 230 >1000 >1000 >1000 110 110 840 180 69 43 33 73 110 50 84 44 23 13 49 18

Total Organic Carbon (C) mg/L 6.2 8.6 11 - - - No trend <25 5.7 12 5.4 5.3 5.3 9.8 40 9 6.5 6 <5.0 7.2 3.2 4.7 2.4 3.2 11 7.2 6.2 11

Total Chemical Oxygen Demand mg/L <20 <20 24 - - - Significant Decreasing 99 32 31 38 34 27 53 96 35 32 30 12 25 9 33 <20 22 39 20 <20 <20

Calculated TDS mg/L 22 27.5 35 - - - Significant Decreasing 60 59 76 68 82 64 54 46 36 37 40 40 34 37 34 27 30 27 27 22 24

Total Dissolved Solids mg/L 20 28.75 45 - - - Significant Decreasing 68 62 52 68 85 48 60 50 31 53 31 34 24 38 38 23 29 44 40 21 45

Total Suspended Solids mg/L 4.6 111.65 310 - - - Significant Decreasing 1200 550 4300 890 2100 220 180 1100 470 130 110 36 120 120 16 1.6 39 270 8.4 4.6 94

Calculated

Anion Sum me/L 0.27 0.37 0.54 - - - Significant Decreasing 0.89 0.92 1.29 1.05 1.25 0.98 0.78 0.59 0.51 0.49 0.55 0.58 0.44 0.52 0.49 0.32 0.35 0.3 0.31 0.27 0.27

Cation Sum me/L 0.29 0.335 0.4 - - - Significant Decreasing 0.88 0.87 1.1 1.08 1.17 0.94 0.77 0.82 0.47 0.52 0.46 0.57 0.48 0.46 0.43 0.38 0.36 0.33 0.37 0.29 0.32

Ion Balance (% Difference) % 3.57 9.1325 14.9 - - - Significant Increasing 0.56 2.79 7.95 1.41 3.31 2.08 0.65 16.3 4.08 2.97 8.91 0.87 4.35 6.12 6.52 8.57 1.41 4.76 8.82 3.57 8.47

Langelier Index (@ 20C) N/A -5.38 -5.12 -4.86 - - - Significant Decreasing -3.1 -2.6 -2 -2.31 -2.81 -2.97 -3.46 -3.57 -4.16 -4.13 -4.35 -4.65 NC -4.48 -4.63 NC NC NC NC NC NC

Langelier Index (@ 4C) N/A -5.64 -5.375 -5.11 - - - Significant Decreasing -3.36 -2.85 -2.25 -2.56 -3.06 -3.23 -3.71 -3.83 -4.41 -4.38 -4.6 -4.9 NC -4.73 -4.88 NC NC NC NC NC NC

Saturation pH (@ 20C) N/A 10.4 10.5 10.6 - - - Significant Increasing 9.45 9.12 8.7 8.82 9.08 9.14 9.79 9.64 10.1 9.95 10.2 10.3 NC 10.1 10.3 NC NC NC NC NC NC

Saturation pH (@ 4C) N/A 10.6 10.75 10.9 - - - Significant Increasing 9.7 9.37 8.95 9.07 9.33 9.39 10 9.89 10.3 10.2 10.4 10.5 NC 10.4 10.5 NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 240 317.5 400 - - Equation Significant Increasing 250 85 38 28 89 92 170 86 180 180 280 230 240 190 200 290 360 290 320 370 260

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 Significant Decreasing #N/A #N/A 7.4 4.5 3.1 2.1 2.6 2.9 1.8 2.3 <1.0 1.1 <1.0 <1.0 <1.0 2.6 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 9.8 15.2 19 0 1000 1000 Significant Decreasing 21 26 26 22 28 34 39 23 24 20 24 23 22 25 20 15 17 17 20 9.8 14

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.041 0.10925 0.2 0 5 Equation No trend 0.035 0.089 0.064 0.048 0.48 1.1 1.2 0.61 0.45 0.19 0.17 0.29 0.22 0.32 0.19 0.12 0.075 0.076 0.074 0.041 0.096

Dissolved Calcium (Ca) µg/L 430 825 1200 - - - Significant Decreasing 4700 6800 11000 10000 7400 7300 4000 5300 2100 2400 1700 2000 1700 2200 1700 1100 730 690 710 430 780

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.54 1.585 2.5 0 10 10 Significant Decreasing #N/A #N/A 3.6 4 4.2 4.2 8.9 10 6.6 6.4 6 5.5 5.3 5.1 6.9 7.7 3.6 1.9 1.5 1.4 1.2 0.54 1.7

Dissolved Copper (Cu) µg/L 5 6.575 9 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 6.1 14 21 4.6 18 4.3 9.9 9.1 6.8 11 6 5.4 5.2 8.7 7.6 5 9

Dissolved Iron (Fe) µg/L 54 71.5 81 - - 300 Significant Decreasing 2200 2300 2600 2600 900 510 420 570 170 900 330 740 390 110 86 <50 51 62 76 81 74

Dissolved Lead (Pb) µg/L <0.5 0.615 0.83 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.5 5.1 8.2 1.2 3.1 0.76 1.8 1.4 0.84 0.84 0.89 0.65 <0.50 <0.50 0.65 <0.50 0.55

Dissolved Magnesium (Mg) µg/L 530 622.5 880 - - - Significant Decreasing 1100 1200 1400 1300 1300 1300 1100 910 700 740 760 960 820 700 650 680 560 480 680 530 540

Dissolved Manganese (Mn) µg/L 38 94.25 170 1 120 120 Significant Decreasing 520 700 920 940 940 760 380 380 210 310 160 270 200 290 200 130 78 69 70 38 84

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 2.9 3.275 4.1 - - Equation Significant Decreasing 13 14 16 24 43 36 22 13 9.2 9.8 8.9 7.7 7.8 9 6.5 3.9 3.4 3.4 5.1 3.1 2.9

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 290 327.5 380 - - - Significant Decreasing 1000 590 650 620 810 720 590 460 320 510 450 390 400 450 430 390 310 390 380 290 320

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4800 5225 6200 0 200000 200000 Significant Decreasing #N/A #N/A 10000 7600 7900 7900 15000 9800 10000 10000 6500 6800 6700 8000 7000 6400 6300 5800 6100 5500 6000 4800 4900

Dissolved Strontium (Sr) µg/L 3.6 6.025 7.5 0 7000 7000 Significant Decreasing 23 22 27 26 24 23 16 27 9.7 10 9.3 11 10 11 9.7 6.7 6.2 5.4 6.2 3.6 5.8

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 5.6 <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 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 0.14 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 9.9 11.725 13 0 5000 Equation Significant Decreasing 11 12 13 15 42 64 61 34 30 16 17 22 16 26 16 14 9.8 13 14 9.9 12

Total Metals

Total Mercury (Hg) µg/L <0.013 0.026875 0.06 0 1 0.026 No trend #N/A #N/A 0.093 0.015 0.033 0.033 0.015 <0.013 0.027 0.042 0.023 0.015 0.02 <0.013 <0.013 0.03 <0.013 <0.013 <0.0020 0.028 <0.013 <0.013 0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ATTACHED ATTACHED <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 0.0021 0.0018 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.0014 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ATTACHED ATTACHED <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 Significant Decreasing #N/A #N/A <0.003 0.004 0.004 0.004 - - - ATTACHED ATTACHED <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0021 0.0018 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.0014 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.33 - OPM-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053 C0F3268

01-Jun-16 01-Jul-16 01-Aug-16 01-Sep-16 01-Oct-16 01-Nov-16 01-Dec-16 28-Mar-17 12-Jun-17 08-Sep-17 04-Dec-17 19-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 28-Mar-19 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20 18-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 100 100 100 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.05 0.06 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 27.62 19.88 31.05 25.39 20.1 20.1 25.07 35.14 24.23 21.29 20.62 14.55 22.17 16.06 18.71 14.32 16.06 26.25 22.17 20.89 26.25
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Table A.33 - OPM-4A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0O8351 / NSD164 C0X8261

21-Sep-20 16-Dec-20

31.9 37.5

4.85 4.77

9.1 6.9

6.4 5

<1.0 <1.0

5.3 13

5.7 3.7

<0.10 <0.10

<0.010 <0.010

0.068 <0.050

0.068 <0.050

<0.010 0.01

<0.050 <0.050

0.000000306 0.000000214

6.4 5

5.3 5.8

6.6 6.8

7.6 6.3

43 54

5.53 5.25

200 120

7.3 9.9

24 <20

29 35

29 20

310 38

0.4 0.54

0.33 0.4

9.59 14.9

-4.86 -5.38

-5.11 -5.64

10.4 10.6

10.6 10.9

240 400

<1.0 <1.0

<1.0 <1.0

18 19

<1.0 <1.0

<2.0 <2.0

<50 <50

0.2 0.1

1200 890

<1.0 <1.0

2.5 1.6

7.1 5.2

77 54

0.83 0.83

540 880

170 85

<2.0 <2.0

4.1 3

<100 <100

320 380

<0.50 <0.50

<0.10 <0.10

5000 6200

7.5 7.2

<0.10 <0.10

<2.0 <2.0

<2.0 <2.0

<0.10 <0.10

<2.0 <2.0

13 12

0.06 0.028

<0.050 <0.050

- -

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.33 - OPM-4A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0O8351 / NSD164 C0X8261

21-Sep-20 16-Dec-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

5 5

0.04 0.04

2 2

1 1

25 25

22.29 25.17
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Table A.34 - OPM-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053

01-Jun-16 1-Jul-16 1-Aug-16 1-Sep-16 1-Oct-16 1-Nov-16 1-Dec-16 28-Mar-17 12-Jun-17 8-Sep-17 4-Dec-17 19-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 28-Mar-19 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20

Field Parameters

Conductivity (Field) µS/cm 79.6 92.85 115 - - - 101.3 0.18 195 220.6 79 111.9 85.4 79.6

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.77 6.1075 6.46 - - - 6.3 6.27 6.22 5.85 6.14 6.65 6.09 5.77

Temperature ºC 5.3 6.225 7 - - - 6.1 6.5 7.3 5.7 5.1 7.2 6.5 5.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 9 12.125 16 - - - Significant Decreasing 120 77 78 75 83 78 110 57 53 21 26 17 16 20 19 20 15 13 16 9

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 7.7 9.1 10 0 250 120 Significant Decreasing 27 72 100 150 68 37 20 20 14 12 11 14 15 13 12 11 7.7 10 9.4 10

Dissolved Sulphate (SO4) mg/L 5.1 5.85 7.4 - - - Significant Increasing #N/A #N/A 6.8 2.8 2.9 2 3.8 4.5 4.7 6.5 6.5 4.3 4.3 4.6 5.4 5.9 4.1 4.1 8.3 6.3 6.3 5.5

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.11 0.12 0.14 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 <0.010 <0.010 0.012 0.015 0.014 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.072 - - - No trend <0.050 <0.050 <0.10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.072 0 10 10 No trend <0.050 <0.050 <0.10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.11 0.12 - 0.097 0.13 0.092 <0.050 <0.050 0.051 0.098 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000188 0.00000517 0.00000973 - - 0.019 Significant Decreasing 0.01 0.019 0.00106 0.000404 - 0.000326 0.000356 0.00017 0.00023 0.000057 0.0000786 0.0000602 0.0000165 0.00000679 0.00000654 0.00000904 0.00000622 0.00000233 0.00000433 0.0000166 0.00000432 0.00000188

Physical

Total Alkalinity (Total as CaCO3) mg/L 9.1 12.15 16 - - - Significant Decreasing 120 77 78 75 83 78 110 58 53 21 26 17 16 20 19 20 15 13 16 9.1

Hardness (CaCO3) mg/L 9.9 11.975 14 - - - Significant Decreasing 81 64 63 68 60 57 65 35 36 21 22 64 19 18 18 20 15 14 16 12

Reactive Silica (SiO2) mg/L 5.8 6.35 7.3 - - - Significant Decreasing 7.2 9.5 9.8 11 11 11 9.2 8.4 8.8 7.4 9.7 8 7.1 8 7.9 8.6 7.9 6.9 7.6 6.2

Colour TCU <5 5.175 6.1 - - - No trend <5.0 79 <5.0 24 11 40 15 <5.0 6 11 5.2 <5.0 <5.0 <5.0 7.3 6.3 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 60 66.25 70 - - - Significant Decreasing 320 350 460 560 330 250 240 180 140 84 94 88 90 95 82 84 74 75 78 69

pH pH 6.04 6.14 6.29 - - - Significant Decreasing 7.72 7.26 7.27 7.26 7.17 7 7.7 7.09 6.92 6.52 6.55 6.17 6.08 6.29 6.23 6.41 5.93 6.23 6.32 6.1

Turbidity NTU 3.7 6.025 9.8 - - - Significant Decreasing >1000 470 350 210 470 100 26 130 59 4.5 6.8 3.3 1.7 6.1 20 3.2 4.2 2.5 8.8 5.3

Total Organic Carbon (C) mg/L 2.8 3.45 4.4 - - - Significant Increasing <5.0 <5.0 <5.0 1.6 <5.0 2.1 2 1.5 2.9 3.4 3.2 3.4 2.7 4 5.3 3 2.8 3.2 3.2 2.8

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 32 5.3 <5.0 <5.0 20 21 23 <5.0 6.9 26 12 12 9.1 9.4 <20 <20 36 <20 <20 <20

Calculated TDS mg/L 37 40.5 43 - - - Significant Decreasing 170 210 240 320 200 160 150 110 97 54 59 74 53 55 52 51 47 45 48 39

Total Dissolved Solids mg/L 25 36.5 44 - - - Significant Decreasing 180 190 230 300 190 150 150 110 88 51 63 44 43 54 48 46 44 55 56 37

Total Suspended Solids mg/L 5.8 9.8 17 - - - Significant Decreasing 2400 590 800 530 900 97 72 220 120 14 25 26 8 8.2 26 14 16 11 18 5.8

Calculated

Anion Sum me/L 0.56 0.6275 0.69 - - - Significant Decreasing 3.3 3.63 4.5 5.66 3.65 2.7 2.86 1.86 1.6 0.83 0.93 0.83 0.85 0.88 0.8 0.78 0.69 0.67 0.71 0.59

Cation Sum me/L 0.51 0.5625 0.59 - - - Significant Decreasing 2.56 3.64 3.61 5.37 3 2.53 2.41 1.68 1.62 0.82 0.83 1.8 0.76 0.77 0.76 0.75 0.68 0.64 0.7 0.56

Ion Balance (% Difference) % 2.61 5.36 7.81 - - - No trend 12.6 0.14 11 2.63 9.77 3.25 8.54 5.08 0.62 0.61 5.68 36.9 5.59 6.67 2.56 1.96 0.73 2.29 0.71 2.61

Langelier Index (@ 20C) N/A -3.84 -3.5375 -3.21 - - - Significant Decreasing -0.151 -0.923 -0.925 -0.956 -0.989 -1.19 -0.275 -1.42 -1.59 -2.64 -2.51 -2.56 -3.25 -2.96 -3.04 -2.79 -3.54 -3.34 -3.08 -3.7

Langelier Index (@ 4C) N/A -4.09 -3.7875 -3.46 - - - Significant Decreasing -0.402 -1.17 -1.17 -1.21 -1.24 -1.44 -0.525 -1.67 -1.84 -2.89 -2.76 -2.81 -3.5 -3.21 -3.29 -3.04 -3.79 -3.59 -3.34 -3.95

Saturation pH (@ 20C) N/A 9.5 9.6775 9.88 - - - Significant Increasing 7.87 8.18 8.2 8.22 8.16 8.19 7.97 8.52 8.51 9.15 9.06 8.72 9.33 9.25 9.27 9.19 9.47 9.57 9.4 9.8

Saturation pH (@ 4C) N/A 9.75 9.9325 10.1 - - - Significant Increasing 8.12 8.43 8.45 8.46 8.41 8.44 8.22 8.77 8.76 9.41 9.31 8.98 9.58 9.5 9.52 9.44 9.72 9.82 9.66 10.1

Dissolved Metals

Dissolved Aluminum (Al) µg/L 110 157.5 260 - - Equation Significant Increasing 30 15 21 18 28 32 31 30 30 40 48 31 45 46 60 61 91 74 76 140

Dissolved Antimony (Sb) µg/L <1 <1 1.2 0 6 6 No trend 2.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 4.625 9.8 0 10 5 Significant Decreasing #N/A #N/A 4.8 4.8 4.8 3.9 4.6 4.8 2.9 3.4 2.7 5.1 1.5 1.1 2.5 4.4 1.1 1.6 <1.0 2.2 1.3 <1.0

Dissolved Barium (Ba) µg/L 16 17 18 0 1000 1000 No trend 12 18 16 17 18 17 19 15 14 15 18 23 15 17 16 14 18 17 19 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 Significant Decreasing <50 79 75 130 62 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.1 0.13 0.17 0 5 Equation Significant Increasing 0.023 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.017 0.019 0.046 0.064 0.065 0.057 0.047 0.034 0.069 0.074 0.048 0.14

Dissolved Calcium (Ca) µg/L 2800 3550 4200 - - - Significant Decreasing 27000 21000 20000 21000 20000 19000 23000 12000 13000 6900 7100 23000 6000 5900 5900 6600 4600 4400 5100 3500

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 1 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 1.8 2.475 3 0 10 10 No trend #N/A #N/A 2.4 1.6 1.1 0.69 1.5 1.6 1.9 2.1 1.6 2.7 2.1 3.5 1.8 1.6 1.6 1.6 1.7 1.6 1.4 2.5

Dissolved Copper (Cu) µg/L 4.7 10.45 18 0 2000 Equation Significant Increasing #N/A #N/A 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 17 6.8 9.9 5.3 7.6 7 11 41 14 11

Dissolved Iron (Fe) µg/L <50 99.5 150 - - 300 Significant Decreasing 970 2900 2500 2000 2900 3000 1800 1100 800 1000 160 260 55 180 88 170 <50 <50 <50 93

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.56 0 5 Equation Significant Increasing <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52

Dissolved Magnesium (Mg) µg/L 700 755 820 - - - Significant Decreasing 3200 2900 2900 3700 2400 2100 2000 1300 1200 900 960 1700 900 840 770 800 770 750 770 820

Dissolved Manganese (Mn) µg/L 140 152.5 170 4 120 120 Significant Decreasing 730 740 630 510 700 760 730 420 380 340 330 560 310 270 260 300 200 200 210 160

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 5.6 5.95 6.7 - - Equation No trend 10 3.4 <2.0 <2.0 6.6 7.6 13 15 11 15 12 16 5.6 5.3 4.2 4.7 6.2 5 4 5.7

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 350 462.5 590 - - - Significant Decreasing 4400 2300 2100 2100 1500 1300 1100 740 660 640 660 530 450 510 570 450 390 460 470 350

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 6900 7050 7300 0 200000 200000 Significant Decreasing #N/A #N/A 18000 50000 51000 89000 38000 29000 24000 21000 20000 7700 8500 12000 8600 9000 8900 7800 8600 8000 8400 7000

Dissolved Strontium (Sr) µg/L 13 16.5 19 0 7000 7000 Significant Decreasing 110 170 170 280 190 130 140 65 62 33 32 75 25 26 26 30 19 23 27 16

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.12 0.155 0.2 0 20 15 Significant Decreasing 0.46 0.26 0.19 0.19 0.21 0.15 0.22 0.15 0.17 <0.10 <0.10 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 22 32.5 44 0 5000 Equation Significant Increasing 9.7 <5.0 <5.0 <5.0 <5.0 7.2 12 13 15 37 32 22 21 24 17 13 23 33 23 22

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.028 0.017 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 ATTACHED <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 ATTACHED <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 <0.003 <0.003 - - - <0.003 ATTACHED <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.34 - OPM-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053

01-Jun-16 1-Jul-16 1-Aug-16 1-Sep-16 1-Oct-16 1-Nov-16 1-Dec-16 28-Mar-17 12-Jun-17 8-Sep-17 4-Dec-17 19-Mar-18 13-Jun-18 12-Sep-18 14-Dec-18 28-Mar-19 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 0.072 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 0.099 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 5 5 5 5 5 5 100 5 5

Cadmium µg/L 0.13 0.11 0.11 0.12 0.1 0.1 0.11 0.07 0.07 0.04 0.05 0.11 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 2.43 1.8 1.77 1.95 1 1 1.84 1 1 1 1 1.8 1 1 1 1 1 1 1 1

Nickel µg/L 5532.12 4498.5 4436.73 4744.44 25 25 4560.16 25 25 25 25 4498.5 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 17.45 20.31 19.85 18.01 20.56 20.99 13.18 10.75 16.49 16.18 15.41 42.65 15.01 17.55 19.63 15.65 15.22 14.21 16.06 15.22
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Table A.34 - OPM-4B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0F3268 C0O8351 / NSD165 C0X8261

18-Jun-20 21-Sep-20 16-Dec-20

115.0 96.3 80.5

6.46 6.11 6.09

6.0 7 6.6

9.5 16 14

<1.0 <1.0 <1.0

9 7.7 9.7

5.4 7.4 5.1

<0.10 <0.10 <0.10

<0.010 <0.010 <0.010

<0.050 0.072 <0.050

<0.050 0.072 <0.050

<0.010 <0.010 0.011

<0.050 <0.050 <0.050

0.00000973 0.00000471 0.00000436

9.5 16 14

9.9 12 14

6.1 5.8 7.3

6.1 6.1 6

60 70 66

6.04 6.13 6.29

5.3 9.8 3.7

2.9 4.4 3.7

<20 <20 <20

37 43 43

44 40 25

9.2 17 7.2

0.56 0.69 0.67

0.51 0.59 0.59

4.67 7.81 6.35

-3.84 -3.4 -3.21

-4.09 -3.65 -3.46

9.88 9.53 9.5

10.1 9.78 9.75

260 120 110

1 1.2 <1.0

5.9 9.8 2.3

17 16 18

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

0.17 0.1 0.11

2800 3700 4200

<1.0 <1.0 <1.0

3 2.6 1.8

18 4.7 8.1

150 130 <50

0.56 <0.50 <0.50

700 770 730

140 170 140

<2.0 <2.0 <2.0

6.7 5.8 5.6

<100 <100 <100

390 590 520

<0.50 <0.50 <0.50

<0.10 <0.10 <0.10

6900 7300 7000

13 18 19

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

2 <2.0 <2.0

0.2 0.12 0.17

<2.0 <2.0 <2.0

31 44 33

<0.013 <0.013 <0.013

<0.050 <0.050 <0.050

- - -

<0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010
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Table A.34 - OPM-4B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0F3268 C0O8351 / NSD165 C0X8261

18-Jun-20 21-Sep-20 16-Dec-20

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090

<0.050 <0.050 <0.050

<0.050 <0.050 <0.050

<0.090 <0.090 <0.090

<0.090 <0.090 <0.090

NA NA NA

NA NA NA

5 5 5

0.04 0.04 0.04

2 2 2

1 1 1

25 25 25

15.44 18.23 17.01
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Table A.35 - OPM-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053 C0F6217 C0O8351 / NSD166 C0X8261

01-Jun-16 01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 13-Jun-17 06-Sep-17 21-Dec-17 19-Mar-18 12-Jun-18 14-Sep-18 14-Dec-18 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20 23-Jun-20 21-Sep-20 16-Dec-20

Field Parameters

Conductivity (Field) µS/cm 52.6 66.825 84 - - - 58.3 0.12 103.5 60 64.1 63.3 52.6 84.0 64.8 65.9

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.44 6.575 6.64 - - - 6.83 7.27 6.81 7.26 6.9 7.03 6.63 6.64 6.44 6.59

Temperature ºC 3.8 7.075 10 - - - 4.3 8 7.4 5.8 10 6.3 3.8 7.4 10 7.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 15 25 34 - - - Significant Decreasing 93 91 53 56 44 34 39 41 29 31 30 40 29 24 39 15 21 30 34

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.7 3.15 3.7 0 250 120 No trend #N/A #N/A 12 12 3.6 3.3 2.7 2.8 3.4 2.9 4.1 4 19 4 <1.0 3.1 2.8 2.9 3.3 2.7 3.7

Dissolved Sulphate (SO4) mg/L 2.5 4 5.9 - - - No trend #N/A #N/A 7 6.8 6 4.7 6.2 2.5 3.9 3.9 2.3 3.2 5.5 4.3 3.2 7.4 6.1 2.5 4 5.9 3.6

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.012 0.012 0.011 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 0.029 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.067 - - - No trend <0.050 <0.050 0.073 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 0.11 <0.050 <0.050 0.065 <0.050 <0.050 <0.050 0.067 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.067 0 10 10 No trend <0.050 <0.050 0.073 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 0.11 <0.050 <0.050 0.065 <0.050 <0.050 <0.050 0.067 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.067 0.093 0.071 0.077 <0.050 <0.050 0.056 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000012 0.0000139 0.0000165 - - 0.019 Significant Decreasing 0.01 0.019 0.000973 0.000877 0.000361 0.000211 0.0000841 0.0000508 0.000122 0.0000485 0.0000199 0.0000736 0.0000279 0.0000244 0.000159 0.0000368 0.000037 0.000012 0.0000165 0.0000128 0.0000143

Physical

Total Alkalinity (Total as CaCO3) mg/L 15 25 34 - - - Significant Decreasing 93 92 53 56 44 34 39 41 29 31 30 40 29 24 39 15 21 30 34

Hardness (CaCO3) mg/L 15 25.25 35 - - - Significant Decreasing 81 82 46 52 45 30 41 39 34 35 29 42 27 31 41 15 23 28 35

Reactive Silica (SiO2) mg/L 4.6 6.675 8.1 - - - No trend 7 7.5 8.4 8.8 7.1 7.5 8.3 8.3 7 7.4 8.4 8.2 7.4 7.7 8.3 4.6 5.9 8.1 8.1

Colour TCU 16 22.75 32 - - - No trend <5.0 <5.0 <5.0 11 <5.0 26 67 15 58 9.1 12 5.3 20 <5.0 <5.0 21 22 32 16

Conductivity µS/cm 40 62.25 81 - - - Significant Decreasing #N/A #N/A 210 210 100 110 100 69 88 94 72 77 82 90 66 73 94 40 56 72 81

pH pH 6.71 6.7725 6.93 - - - Significant Decreasing 7.9 7.71 7.44 7.17 7.26 7.04 7.07 7.02 6.85 6.91 6.78 7 6.75 6.91 7.52 6.74 6.71 6.71 6.93

Turbidity NTU 10 19.5 27 - - - Significant Decreasing 980 790 380 130 130 170 51 37 39 15 4.4 18 28 5.5 28 10 20 21 27

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 1.6 4 3 3.4 2.7 2.7 2.3 1.6 4.5 1.3 1.7 3.4 3.9 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 23 <5.0 <5.0 23 <5.0 11 <5.0 38 7.2 8.5 7 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 27 42.25 53 - - - Significant Decreasing 120 120 72 76 63 52 59 61 50 53 68 60 44 48 60 27 39 50 53

Total Dissolved Solids mg/L 29 41.75 48 - - - Significant Decreasing 140 120 61 87 68 53 62 49 34 45 77 50 39 67 66 29 43 47 48

Total Suspended Solids mg/L 2.2 13.95 28 - - - Significant Decreasing 1000 900 370 170 86 180 58 40 39 16 15 7 26 23 27 2.2 28 7.6 18

Calculated

Anion Sum me/L 0.44 0.675 0.87 - - - Significant Decreasing 2.36 2.32 1.29 1.31 1.09 0.81 0.95 0.98 0.75 0.8 1.25 1 0.64 0.72 0.99 0.44 0.59 0.8 0.87

Cation Sum me/L 0.4 0.655 0.84 - - - Significant Decreasing 2.02 2.03 1.07 1.25 1.02 0.87 1 1.02 0.88 0.92 0.79 0.97 0.75 0.75 0.97 0.4 0.64 0.74 0.84

Ion Balance (% Difference) % 1.75 3.62 4.76 - - - No trend 7.76 6.67 9.32 2.34 3.32 3.57 2.56 2 7.98 6.98 22.6 1.52 7.91 2.04 1.02 4.76 4.07 3.9 1.75

Langelier Index (@ 20C) N/A -2.68 -2.23 -1.74 - - - Significant Decreasing -0.032 -0.218 -0.942 -1.13 -1.21 -1.72 -1.48 -1.54 -1.9 -1.81 -2.06 -1.54 -2.12 -2 -1.04 -2.68 -2.36 -2.14 -1.74

Langelier Index (@ 4C) N/A -2.93 -2.4825 -2 - - - Significant Decreasing -0.283 -0.468 -1.19 -1.39 -1.46 -1.97 -1.73 -1.79 -2.15 -2.06 -2.31 -1.79 -2.37 -2.25 -1.29 -2.93 -2.61 -2.39 -2

Saturation pH (@ 20C) N/A 8.67 9.0025 9.42 - - - Significant Increasing 7.93 7.93 8.38 8.31 8.47 8.76 8.56 8.56 8.75 8.72 8.84 8.54 8.87 8.9 8.56 9.42 9.07 8.85 8.67

Saturation pH (@ 4C) N/A 8.93 9.2575 9.67 - - - Significant Increasing 8.18 8.18 8.63 8.56 8.72 9.01 8.81 8.81 9 8.98 9.09 8.79 9.12 9.15 8.81 9.67 9.33 9.1 8.93

Dissolved Metals

Dissolved Aluminum (Al) µg/L 24 91.25 190 - - Equation Significant Increasing 22 19 6 18 12 21 9.5 24 62 43 25 6.6 29 8.1 81 110 190 41 24

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.6 3.7 5.4 0 10 5 No trend #N/A #N/A 4.2 4.7 3.2 4.4 4.1 7.6 2.9 2.8 7.7 8.3 6.4 <1.0 8.5 1.9 2.8 1.6 4.8 5.4 3

Dissolved Barium (Ba) µg/L 3.4 4.75 5.9 0 1000 1000 No trend 5.6 5.9 5 4.6 2.8 5 3.5 4.9 4.2 3.9 4.2 3.6 10 3.9 8.8 3.4 5.9 5.5 4.2

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.0135 0.023 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 0.023 0.021 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 4900 8925 13000 - - - Significant Decreasing 29000 29000 16000 19000 16000 10000 15000 14000 12000 12000 10000 15000 9400 11000 15000 4900 8100 9700 13000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.43 1.3325 1.9 0 10 10 No trend #N/A #N/A 0.88 0.86 1.1 0.57 0.52 1.3 0.61 0.62 0.74 0.67 1.1 0.46 0.41 0.89 0.48 1.7 1.9 1.3 0.43

Dissolved Copper (Cu) µg/L 1.2 4.025 9.1 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 3.7 <2.0 <2.0 <2.0 <2.0 3.7 <2.0 0.92 1.1 4.1 3.6 9.1 2.2 1.2

Dissolved Iron (Fe) µg/L 280 1090 1700 - - 300 No trend 460 430 490 1400 440 3900 1300 2800 2300 2600 2000 79 2500 340 630 280 1700 1700 680

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 550 737.5 830 - - - Significant Decreasing 2000 2000 1200 1100 1000 870 1000 1100 910 970 880 880 830 770 910 550 760 810 830

Dissolved Manganese (Mn) µg/L 180 200 220 4 120 120 Significant Decreasing 430 430 330 440 210 380 220 410 250 340 270 240 260 130 160 180 220 220 180

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0

Dissolved Nickel (Ni) µg/L <2 2.2 3.8 - - Equation No trend <2.0 <2.0 2.7 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 2.5 <2.0 <2.0 3.3 <2.0 3.8 3 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 180 272.5 360 - - - Significant Decreasing 1600 1600 520 490 260 360 310 380 270 320 340 310 360 280 300 180 300 360 250

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2100 2475 2700 0 200000 200000 Significant Decreasing #N/A #N/A 7600 7700 2700 3100 2500 2900 2600 3100 2700 2800 2800 2900 2500 2500 2800 2100 2400 2700 2700

Dissolved Strontium (Sr) µg/L 9 17 23 0 7000 7000 Significant Decreasing 52 52 28 34 29 19 27 26 22 22 20 28 18 21 27 9 16 20 23

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 3.2 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.7 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 2.6 3.2 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 Significant Decreasing 0.71 0.68 0.26 0.19 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L 6 10.225 16 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 7.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.8 7.3 6 6.9 16 12 6

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.025 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.005 ATTACHED <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 ATTACHED <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 <0.003 - <0.003 ATTACHED <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.35 - OPM-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053 C0F6217 C0O8351 / NSD166 C0X8261

01-Jun-16 01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 13-Jun-17 06-Sep-17 21-Dec-17 19-Mar-18 12-Jun-18 14-Sep-18 14-Dec-18 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20 23-Jun-20 21-Sep-20 16-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100

Cadmium µg/L 0.13 0.13 0.08 0.09 0.08 0.06 0.08 0.07 0.06 0.07 0.06 0.08 0.05 0.06 0.08 0.04 0.05 0.06 0.07

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 2.43 2.47 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 5532.12 5592.04 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 15.07 17.8 12.83 17.96 12.18 14.3 16.73 17.46 16.34 11.73 13.73 16.47 11.33 10.57 13.78 14.79 15.5 17.25 19.8
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Table A.36 - OPM-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053 C0F6217 C0O8351 / NSD167 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 13-Jun-17 06-Sep-17 21-Dec-17 19-Mar-18 12-Jun-18 14-Sep-18 14-Dec-18 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20 23-Jun-20 21-Sep-20 16-Dec-20

Field Parameters

Conductivity (Field) µS/cm 48.3 66.775 97 - - - 51.8 0.12 91.8 48 67 54.1 48.3 97.0 65.8 56

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.35 6.5225 6.93 - - - 6.73 6.91 6.77 6.67 6.77 6.65 6.38 6.93 6.43 6.35

Temperature ºC 5.3 6.75 8.2 - - - 5.5 7.0 7.8 5.5 8.2 6.8 5.3 6.5 8.2 7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 38 40.75 45 - - - Significant Decreasing 84 79 53 42 57 58 55 50 47 47 45 44 41 42 38 39 45 41

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.2 3.775 4.5 0 250 120 No trend 21 4.7 3.6 2.5 3.2 3.7 2.4 3.2 3.9 4.1 4 2.4 3.1 2.7 3.7 4.5 3.2 3.7

Dissolved Sulphate (SO4) mg/L <2 2.55 4.3 - - - Significant Decreasing #N/A #N/A 9.1 4.9 3.6 4.4 3.1 <2.0 2 2.5 2.4 <2.0 <2.0 3 <2.0 2.1 2.9 4.3 2 <2.0

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.014 0.013 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing <0.050 0.052 0.064 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 Significant Decreasing <0.050 0.052 0.064 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.081 0.13 <0.050 <0.050 <0.050 0.063 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.074 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000765 0.000014135 0.0000299 - - 0.019 Significant Decreasing 0.01 0.019 0.00126 0.00172 0.000119 0.0000841 0.000167 0.000441 0.0000901 0.0000174 0.0000297 0.0000583 0.0000229 0.0000152 0.0000701 0.0000161 0.00000765 0.0000299 0.0000108 0.00000819

Physical

Total Alkalinity (Total as CaCO3) mg/L 38 40.75 45 - - - Significant Decreasing 84 79 54 42 57 59 55 50 47 47 45 44 41 42 38 39 45 41

Hardness (CaCO3) mg/L 36 36.75 38 - - - Significant Decreasing 71 71 49 41 52 48 50 47 42 43 43 41 40 40 36 36 37 38

Reactive Silica (SiO2) mg/L 7.3 7.525 7.9 - - - No trend 7.2 10 8.3 7.5 7.5 7.9 8.7 8.6 7.9 8.1 8.1 9.2 7.5 7.8 7.5 7.4 7.3 7.9

Colour TCU 7.4 10.4 13 - - - No trend <5.0 <5.0 10 9.2 13 45 8.8 <5.0 12 29 6.5 33 35 7.8 7.4 8.2 13 13

Conductivity µS/cm 84 86.5 90 - - - Significant Decreasing 240 140 100 94 110 110 110 100 98 100 89 87 91 89 86 86 90 84

pH pH 6.95 7.0275 7.14 - - - Significant Decreasing 7.93 7.86 7.41 7.26 7.56 7.58 7.29 7.18 7.14 7.1 7.1 6.94 7.05 7.06 6.95 6.98 7.04 7.14

Turbidity NTU 5.7 10.625 18 - - - Significant Decreasing >1000 140 620 250 8.6 12 9.3 20 2.9 4.9 2.2 3.4 3.5 6.3 11 5.7 18 7.8

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 <5.0 <5.0 2.4 3 4.2 2 5.2 4.5 6.8 4.4 4.4 7.4 4 2.6 3 <5.0 4

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Decreasing 67 5.1 36 30 8.1 26 26 17 39 26 <20 <20 22 <20 <20 <20 <20 <20

Calculated TDS mg/L 54 55.75 58 - - - Significant Decreasing 130 100 72 60 72 70 69 67 63 62 59 61 56 56 54 57 58 54

Total Dissolved Solids mg/L 45 51.25 57 - - - Significant Decreasing 150 85 92 63 61 68 56 48 61 59 55 68 55 60 57 47 56 45

Total Suspended Solids mg/L 6 7.825 9.2 - - - Significant Decreasing 3600 190 740 300 12 16 15 42 15 6 5.6 5.4 10 4 7.2 6 8.9 9.2

Calculated

Anion Sum me/L 0.92 0.965 1.03 - - - Significant Decreasing 2.48 1.82 1.25 1 1.3 1.28 1.21 1.15 1.09 1.06 1.02 1 0.91 0.95 0.92 0.99 1.03 0.92

Cation Sum me/L 0.85 0.88 0.9 - - - Significant Decreasing 2.14 1.7 1.18 0.99 1.19 1.15 1.13 1.12 1.01 1.04 0.98 1 0.98 0.92 0.85 0.87 0.9 0.9

Ion Balance (% Difference) % 1.1 4.56 6.74 - - - No trend 7.36 3.41 2.88 0.5 4.42 5.35 3.42 1.32 3.81 0.95 2 0 3.7 1.6 3.95 6.45 6.74 1.1

Langelier Index (@ 20C) N/A -1.66 -1.545 -1.42 - - - Significant Decreasing -0.122 -0.178 -0.95 -1.27 -0.718 -0.732 -1.02 -1.2 -1.32 -1.35 -1.36 -1.57 -1.48 -1.48 -1.66 -1.61 -1.49 -1.42

Langelier Index (@ 4C) N/A -1.91 -1.8 -1.67 - - - Significant Decreasing -0.372 -0.429 -1.2 -1.52 -0.97 -0.984 -1.28 -1.45 -1.57 -1.6 -1.61 -1.82 -1.73 -1.73 -1.91 -1.87 -1.75 -1.67

Saturation pH (@ 20C) N/A 8.53 8.575 8.62 - - - Significant Increasing 8.05 8.03 8.36 8.53 8.28 8.31 8.32 8.37 8.46 8.45 8.46 8.51 8.53 8.53 8.62 8.6 8.53 8.55

Saturation pH (@ 4C) N/A 8.78 8.8275 8.87 - - - Significant Increasing 8.3 8.29 8.61 8.78 8.53 8.56 8.57 8.63 8.72 8.7 8.71 8.76 8.78 8.79 8.87 8.85 8.78 8.81

Dissolved Metals

Dissolved Aluminum (Al) µg/L 13 15.75 17 - - Equation No trend 43 16 34 25 12 21 6.5 12 12 15 5.7 20 21 13 16 17 17 13

Dissolved Antimony (Sb) µg/L <1 <1 1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1

Dissolved Arsenic (As) µg/L 1.9 4.275 5.8 0 10 5 No trend #N/A #N/A 5.6 7.4 12 8.7 3.1 7.5 2.4 6.6 6.8 9.8 1.3 8.1 9.7 4.5 1.9 5.2 5.8 4.2

Dissolved Barium (Ba) µg/L 4.5 6.2 7.4 0 1000 1000 Significant Increasing 5.5 3.7 3.1 2.8 3.2 3.7 5.9 4.5 3.7 6.1 5.2 7.9 5.7 10 4.5 5.7 7.4 7.2

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 13000 13250 14000 - - - Significant Decreasing 25000 25000 18000 15000 19000 18000 18000 17000 15000 15000 16000 15000 15000 15000 13000 13000 13000 14000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 1.2 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.41 0 10 10 No trend #N/A #N/A 0.61 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.41 <0.40

Dissolved Copper (Cu) µg/L 0.86 2.165 3.8 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 6.7 <2.0 <2.0 4.4 <2.0 2.8 <2.0 <0.50 1.9 0.88 0.86 3 3.8 1

Dissolved Iron (Fe) µg/L 160 442.5 900 - - 300 No trend 520 580 1900 1900 720 1700 250 1400 1500 1800 93 1700 1500 200 160 900 440 270

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.58 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 780 815 840 - - - Significant Decreasing 2100 1800 1100 940 1000 960 1100 1100 920 950 870 910 850 850 810 780 830 840

Dissolved Manganese (Mn) µg/L 130 180 260 4 120 120 No trend 390 280 260 220 190 350 160 210 250 310 280 310 290 250 140 190 260 130

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 4 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 250 352.5 560 - - - Significant Decreasing 2600 1100 500 280 430 380 430 360 280 380 360 290 320 290 250 250 560 350

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2500 2725 2900 0 200000 200000 No trend #N/A #N/A 15000 5300 2700 2300 2600 2500 2700 2700 2500 2700 2500 2600 2600 2700 2700 2500 2900 2800

Dissolved Strontium (Sr) µg/L 24 25 26 0 7000 7000 Significant Decreasing 44 51 30 25 33 30 32 29 26 28 28 26 28 27 24 25 25 26

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 Significant Decreasing 0.2 0.18 0.18 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L 7 10.475 13 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 8.3 <5.0 <5.0 7.9 <5.0 5.5 <5.0 <5.0 5.1 <5.0 12 7 13 9.9

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.083 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 0.001 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 0.001 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.36 - OPM-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079053 C0F6217 C0O8351 / NSD167 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 24-Mar-17 13-Jun-17 06-Sep-17 21-Dec-17 19-Mar-18 12-Jun-18 14-Sep-18 14-Dec-18 18-Jun-19 13-Sep-19 13-Dec-19 25-Mar-20 23-Jun-20 21-Sep-20 16-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 0.062 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.21 <0.050 0.25 0.1 <0.050 0.088 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.056 <0.050 0.08 0.065 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 0.1 0.17 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 <0.10 0.5 0.32 <0.10 0.11 <0.10 <0.090 <0.090 0.17 0.14

Modified TPH (Tier1) mg/L <0.09 0.1 0.17 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.44 <0.10 0.83 0.49 <0.10 0.2 <0.10 <0.090 <0.090 0.17 0.14

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA COMMENT (2) NA COMMENT COMMENT NA COMMENT NA NA NA COMMENT COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA Yes NA YES YES NA YES NA NA NA YES YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 5 5

Cadmium µg/L 0.12 0.12 0.09 0.08 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.07 0.07 0.07 0.07 0.07 0.07

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 2.06 2.06 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 4927.73 4927.73 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 24.63 13.74 13.96 13.11 14.05 14.65 14.36 31.26 22.91 23.65 26.02 26.99 29.89 25.8 22.23 16.57 22.46 27.77
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Table A.37 - OPM-6A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD752 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 28-Mar-17 09-Jun-17 08-Sep-17 22-Dec-17 20-Mar-18 12-Jun-18 13-Sep-18 14-Dec-18 13-Jun-19 13-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Field Parameters

Conductivity (Field) µS/cm 68.2 158.725 225 - - - 90.8 198 195.4 95 177 79.8 68.2 225.00 188.9 152.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.08 6.5125 6.74 - - - 6.64 6.68 6.73 6.12 6.91 6.12 6.74 6.64 6.59 6.08

Temperature ºC 3.6 6.6 9.1 - - - 4.6 6.7 7.7 5.1 9.3 6.4 3.6 6.50 9.1 7.2

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 11 68.25 130 - - - No trend 94 130 85 58 78 110 74 33 80 120 96 25 99 23 12 120 130 11

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.6 6.675 13 0 250 120 No trend #N/A #N/A 3.3 3.7 4.4 3.5 4.8 4 5.4 7.8 8.3 4.6 6.8 3.9 3.2 3.7 4.6 5.5 3.6 13

Dissolved Sulphate (SO4) mg/L 13 24.5 52 - - - Significant Increasing #N/A #N/A 6.9 11 8.2 5 6 8.1 6.8 3 6.6 8.8 9.5 12 12 13 18 13 15 52

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 0.11 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.012 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.072 - - - No trend 0.051 <0.050 0.12 0.14 0.086 <0.050 0.096 0.14 0.2 <0.050 0.11 0.22 0.08 0.13 0.06 <0.050 0.072 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.061 0 10 10 No trend 0.051 <0.050 0.12 0.14 0.086 <0.050 0.096 0.14 0.2 <0.050 0.11 0.22 0.08 0.13 0.06 <0.050 0.061 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.095 - - - No trend #N/A #N/A <0.050 0.083 <0.050 <0.050 <0.050 0.068 <0.050 <0.050 <0.050 0.065 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.095 <0.050

Unionized Ammonia (as N) mg/L 0.00000447 2.47425E-05 0.0000639 - - 0.019 Significant Decreasing 0.01 0.019 0.0000544 0.000452 0.000106 0.0000804 0.0000966 0.000174 0.0000639 0.0000131 0.0000171 0.000162 0.0000208 0.00000414 0.0000356 0.00000459 0.0000153 0.0000153 0.0000639 0.00000447

Physical

Total Alkalinity (Total as CaCO3) mg/L 11 68.25 130 - - - No trend 94 130 85 58 78 110 74 33 80 120 96 25 99 23 12 120 130 11

Hardness (CaCO3) mg/L 27 84 120 - - - No trend 80 110 74 53 68 100 70 83 110 110 99 27 110 32 27 120 120 69

Reactive Silica (SiO2) mg/L 2.5 8.95 15 - - - No trend 8 14 8.9 6.9 9.1 12 9.8 5.6 9.5 15 12 5.5 13 4 2.5 15 15 3.3

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 5.3 <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

Conductivity µS/cm 81 200.25 270 - - - No trend #N/A #N/A 180 240 160 120 150 210 160 94 170 240 210 86 220 83 81 270 260 190

pH pH 6.09 6.76 7.26 - - - Significant Decreasing 7.07 7.47 7.36 7.24 7.32 7.14 7.14 6.74 7.03 7.13 7.13 6.28 7.11 6.96 6.51 7.18 7.26 6.09

Turbidity NTU 5 61 220 - - - Significant Decreasing 370 120 880 440 280 130 19 3.7 14 12 35 39 3 3.7 7 12 220 5

Total Organic Carbon (C) mg/L <0.5 1.5625 <5 - - - Significant Decreasing <5.0 <25 <5.0 <5.0 <5.0 1.5 0.97 0.83 <5.0 0.8 0.68 <5.0 0.94 1.1 1 <5.0 <0.50 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend <5.0 38 25 5.5 23 23 22 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 47 119.25 160 - - - No trend 110 160 110 75 98 140 99 74 120 150 130 51 140 51 47 160 160 110

Total Dissolved Solids mg/L 59 117.25 160 - - - No trend 120 160 110 52 85 130 120 78 120 140 130 49 150 54 59 150 160 100

Total Suspended Solids mg/L 2.8 9.3 26 - - - Significant Decreasing 550 1100 1200 1000 420 220 25 1 200 57 <1.0 130 16 4.4 5.2 26 2.8 3.2

Calculated

Anion Sum me/L 0.75 2.0925 3.01 - - - No trend 2.12 2.93 2 1.37 1.84 2.47 1.78 0.95 1.99 2.65 2.31 0.86 2.32 0.84 0.75 2.94 3.01 1.67

Cation Sum me/L 0.71 1.985 2.84 - - - No trend 1.86 2.65 1.76 1.25 1.58 2.37 1.64 1.92 2.46 2.52 2.28 0.73 2.47 0.83 0.71 2.84 2.71 1.68

Ion Balance (% Difference) % 0.3 2.5025 5.24 - - - Significant Decreasing 6.53 5.02 6.38 4.58 7.6 2.07 4.09 33.8 10.6 2.51 0.65 8.18 3.13 0.6 2.74 1.73 5.24 0.3

Langelier Index (@ 20C) N/A -2.88 -1.66425 -0.452 - - - No trend -0.91 -0.254 -0.7 -1.1 -0.798 -0.695 -1.02 -1.68 -0.907 -0.647 -0.764 -2.7 -0.748 -1.99 -2.8 -0.525 -0.452 -2.88

Langelier Index (@ 4C) N/A -3.13 -1.91475 -0.703 - - - No trend -1.16 -0.505 -0.95 -1.35 -1.05 -0.946 -1.27 -1.93 -1.16 -0.897 -1.02 -2.95 -0.998 -2.24 -3.05 -0.776 -0.703 -3.13

Saturation pH (@ 20C) N/A 7.71 8.425 9.31 - - - No trend 7.98 7.73 8.06 8.34 8.12 7.83 8.15 8.41 7.93 7.78 7.89 8.98 7.86 8.94 9.31 7.71 7.72 8.96

Saturation pH (@ 4C) N/A 7.96 8.675 9.56 - - - No trend 8.23 7.98 8.31 8.59 8.37 8.08 8.4 8.66 8.19 8.03 8.14 9.24 8.11 9.19 9.56 7.96 7.97 9.21

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 205.875 750 - - Equation No trend 5.9 8.6 6.7 5.7 <5.0 5.5 <5.0 <5.0 <5.0 <5.0 <5.0 46 <5.0 16 24 750 <5.0 47

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 5.475 12 1 10 5 Significant Decreasing #N/A #N/A 15 66 11 4.3 4 12 2.9 2 3 13 2.7 1.5 9.8 <1.0 <1.0 12 8.9 <1.0

Dissolved Barium (Ba) µg/L 16 60 110 0 1000 1000 No trend 23 72 38 32 40 75 49 62 81 88 78 20 86 25 16 110 92 22

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.038 0.06475 0.098 0 5 Equation Significant Increasing 0.035 0.029 0.05 0.021 0.037 0.036 0.024 0.055 0.029 0.053 0.03 0.049 0.047 0.036 0.038 0.098 0.068 0.055

Dissolved Calcium (Ca) µg/L 8500 25125 36000 - - - No trend 25000 34000 23000 16000 21000 31000 22000 25000 33000 33000 31000 8600 32000 10000 8500 36000 35000 21000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 2.9 6.6 0 10 10 No trend #N/A #N/A 1.4 3.4 1.5 0.41 <0.40 3 0.91 2.8 4.9 4 3 <0.40 4.2 <0.40 <0.40 6.6 4.6 <0.40

Dissolved Copper (Cu) µg/L 2.5 7 15 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 4 <2.0 <2.0 <2.0 <2.0 4.3 <2.0 5 0.85 6.1 4.9 15 5.6 2.5

Dissolved Iron (Fe) µg/L <50 477.5 1300 - - 300 No trend 150 970 <50 <50 <50 170 <50 <50 59 590 <50 56 550 <50 <50 1300 560 <50

Dissolved Lead (Pb) µg/L <0.5 3.1875 12 1 5 Equation No trend <0.50 1.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.64 <0.50 0.91 <0.50 <0.50 <0.50 12 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1400 5175 7900 - - - No trend 4400 7100 4000 3000 3900 6200 3800 4900 6500 6500 5300 1200 6700 1600 1400 7900 7700 3700

Dissolved Manganese (Mn) µg/L 11 864.25 1800 2 120 120 No trend 610 1300 500 140 200 1300 290 810 1300 1600 880 62 1600 54 11 1600 1800 46

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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

Dissolved Nickel (Ni) µg/L <2 2.975 6.9 - - Equation No trend <2.0 2.2 3 <2.0 2.1 2.6 3 <2.0 4.3 2.2 4 3.2 2.7 2.5 <2.0 6.9 3 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100

Dissolved Potassium (K) µg/L 430 587.5 730 - - - Significant Decreasing 1200 770 770 520 520 740 550 490 610 660 650 440 650 340 430 700 730 490

Dissolved Selenium (Se) µg/L <0.5 <0.5 0.66 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.66

Dissolved Silver (Ag) µg/L <0.1 <0.1 0.11 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3800 6150 7100 0 200000 200000 No trend #N/A #N/A 5200 7100 5900 4000 4700 6700 5400 5600 6500 6800 6700 4400 6800 4100 3800 7100 7000 6700

Dissolved Strontium (Sr) µg/L 33 100.5 150 0 7000 7000 No trend 93 140 90 66 82 130 88 100 130 130 120 37 130 41 33 150 140 79

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 6.75 24 - - - No trend <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 24 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.5875 1.3 0 20 15 No trend 0.44 1.1 0.43 0.25 0.38 0.81 0.26 0.4 0.65 0.83 0.54 <0.10 0.73 <0.10 <0.10 1.3 0.95 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L 7 11 17 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 5.8 7 <5.0 <5.0 <5.0 5.4 8.4 8.4 20 6.3 12 10 17 10 7

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 0.028 0 1 0.026 No trend #N/A #N/A 0.013 0.047 0.02 <0.013 0.017 <0.013 <0.013 <0.013 <0.013 0.027 <0.013 0.003 <0.013 <0.013 <0.013 0.028 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.37 - OPM-6A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD752 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 28-Mar-17 09-Jun-17 08-Sep-17 22-Dec-17 20-Mar-18 12-Jun-18 13-Sep-18 14-Dec-18 13-Jun-19 13-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 5 100 5 100 100 100 5

Cadmium µg/L 0.13 0.17 0.12 0.09 0.12 0.16 0.12 0.14 0.17 0.17 0.16 0.05 0.17 0.06 0.05 0.18 0.18 0.12

Copper µg/L 2 2.57 2 2 2 2.36 2 2.02 2.57 2.57 2.34 2 2.57 2 2 2.76 2.76 2

Lead µg/L 2.39 3.59 2.17 1 1.95 3.18 2.02 2.51 3.59 3.59 3.14 1 3.59 1 1 4.01 4.01 1.98

Nickel µg/L 5472.11 7237.43 5110.07 25 4744.44 6656.44 4866.74 5651.87 7237.43 7237.43 6597.96 25 7237.43 25 25 7812.01 7812.01 4805.64

Dissolved Zinc µg/L 29.29 54.25 21.48 17.27 20.49 27.89 16.73 27.77 54.43 23.96 28.17 16.67 30.57 14.12 9.52 61.06 27.35 40.52
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Table A.38 - OPM-6B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD753 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 28-Mar-17 09-Jun-17 08-Sep-17 22-Dec-17 20-Mar-18 12-Jun-18 13-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Field Parameters

Conductivity (Field) µS/cm 94.8 172.4 251 - - - 97.1 228 208.9 268.5 112 174.9 113.7 94.8 251.0 186.4 157.4

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.5 6.725 6.91 - - - 6.77 6.76 6.88 6.93 6.37 7.13 6.53 6.6 6.89 6.91 6.5

Temperature ºC 5.1 6.85 7.8 - - - 5.8 6.9 8.1 5.3 5.6 8.4 7.1 5.1 7.0 7.8 7.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 79 94.25 120 - - - No trend 120 140 110 95 100 95 92 87 100 110 100 110 100 100 100 79 88 120 90

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4 5.4 7.7 0 250 120 No trend 4 4 4.4 3.8 4.5 4.1 4.4 5.5 7 5.7 5.6 5.3 5 3.9 3.6 4.4 5.5 4 7.7

Dissolved Sulphate (SO4) mg/L 11 16.25 26 - - - Significant Increasing #N/A #N/A 8.2 11 11 7.8 7.7 7.2 8.2 7.3 7 6.8 9.9 10 10 9.5 13 11 14 14 26

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.1 0.1 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.013 0.012 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.071 - - - No trend <0.050 <0.050 0.063 0.093 0.075 <0.050 0.069 <0.050 <0.050 <0.050 0.15 0.071 0.14 <0.050 0.078 0.071 <0.050 0.058 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.071 0 10 10 No trend <0.050 <0.050 0.063 0.093 0.075 <0.050 0.069 <0.050 <0.050 <0.050 0.15 0.071 0.14 <0.050 0.078 0.071 <0.050 0.058 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.067 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000012 0.00002115 0.0000317 - - 0.019 Significant Decreasing 0.01 0.019 0.00107 0.00103 0.000236 0.000156 0.000146 0.000146 0.0000639 0.0000195 0.0000209 0.0000804 0.0000303 0.0000271 0.00000766 0.0000551 0.0000125 0.0000125 0.0000284 0.0000317 0.000012

Physical

Total Alkalinity (Total as CaCO3) mg/L 79 94.25 120 - - - No trend 120 140 110 95 100 95 92 87 100 110 100 110 100 100 100 79 88 120 90

Hardness (CaCO3) mg/L 78 98.5 120 - - - No trend 130 120 100 83 76 110 86 83 96 110 100 110 100 110 100 78 86 120 110

Reactive Silica (SiO2) mg/L 9.8 11.2 12 - - - Significant Increasing 9.3 12 9.8 8.9 10 9.6 11 10 11 13 12 13 11 12 12 9.8 11 12 12

Colour TCU <5 <5 <5 - - - Significant Decreasing 7.9 <5.0 5.6 <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

Conductivity µS/cm 180 215 250 - - - No trend 250 260 230 200 200 190 190 190 210 240 210 230 220 230 230 180 200 250 230

pH pH 7.16 7.23 7.28 - - - Significant Decreasing 7.94 7.67 7.71 7.53 7.5 7.5 7.14 7.11 7.14 7.24 7.32 7.48 7.22 7.29 7.34 7.28 7.23 7.25 7.16

Turbidity NTU 13 15.75 18 - - - No trend >1000 >1000 >1000 210 580 7.3 11 3 6.4 2.7 2.7 3.6 6.8 7 6 15 18 13 17

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 <25 <5.0 0.55 <5.0 1.2 1 1.9 <5.0 2.7 2.3 4.7 1.7 3.2 1.4 1 3.4 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Decreasing 47 34 31 <20 54 <5.0 22 5.2 10 22 <20 20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 110 135 160 - - - No trend 150 160 140 120 120 130 120 110 130 140 140 140 140 140 140 110 120 160 150

Total Dissolved Solids mg/L 110 120 150 - - - No trend 170 170 150 110 110 120 120 130 120 130 130 130 110 130 130 110 110 150 110

Total Suspended Solids mg/L 13 18.75 29 - - - Significant Decreasing 11000 3000 2900 380 1200 24 30 3.2 25 32 4.8 10 25 18 19 13 29 16 17

Calculated

Anion Sum me/L 1.95 2.39 2.87 - - - No trend 2.77 3.13 2.56 2.18 2.33 2.16 2.15 2.04 2.35 2.58 2.42 2.5 2.43 2.33 2.43 1.95 2.2 2.87 2.54

Cation Sum me/L 1.85 2.255 2.7 - - - No trend 2.87 2.77 2.38 1.93 1.77 2.51 2 1.93 2.22 2.54 2.39 2.59 2.37 2.55 2.43 1.85 2.01 2.7 2.46

Ion Balance (% Difference) % 1.6 2.9475 4.51 - - - No trend 1.77 6.1 3.64 6.08 13.7 7.49 3.61 2.77 2.84 0.78 0.62 1.77 1.25 4.51 0 2.63 4.51 3.05 1.6

Langelier Index (@ 20C) N/A -0.801 -0.69725 -0.497 - - - Significant Decreasing 0.258 -0.013 -0.135 -0.438 -0.475 -0.361 -0.837 -0.913 -0.751 -0.548 -0.537 -0.33 -0.663 -0.552 -0.517 -0.801 -0.754 -0.497 -0.737

Langelier Index (@ 4C) N/A -1.05 -0.949 -0.748 - - - Significant Decreasing 0.008 -0.264 -0.385 -0.689 -0.726 -0.613 -1.09 -1.16 -1 -0.798 -0.787 -0.581 -0.914 -0.803 -0.768 -1.05 -1.01 -0.748 -0.988

Saturation pH (@ 20C) N/A 7.74 7.9275 8.08 - - - No trend 7.69 7.69 7.84 7.97 7.98 7.86 7.97 8.02 7.89 7.79 7.86 7.82 7.88 7.84 7.86 8.08 7.99 7.74 7.9

Saturation pH (@ 4C) N/A 7.99 8.1775 8.33 - - - No trend 7.94 7.94 8.09 8.22 8.23 8.12 8.22 8.27 8.14 8.04 8.11 8.07 8.13 8.09 8.11 8.33 8.24 7.99 8.15

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 20.125 73 - - Equation Significant Decreasing 29 19 9.8 7.2 6.7 8.7 <5.0 5.1 <5.0 <5.0 <5.0 <5.0 5.1 59 <5.0 <5.0 <5.0 73 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.9 5.175 9.5 0 10 5 Significant Decreasing #N/A #N/A 25 49 18 9.7 10 23 7.1 7.2 9.2 16 3.1 2.3 12 12 3.8 3.3 2.9 9.5 5

Dissolved Barium (Ba) µg/L 37 44.75 54 0 1000 1000 Significant Increasing 18 19 36 29 27 48 42 27 38 54 49 56 49 55 47 41 37 47 54

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.016 0.0185 0.022 0 5 Equation No trend 0.03 <0.010 0.024 0.016 0.023 0.019 0.015 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 0.017 0.016 0.022 0.019

Dissolved Calcium (Ca) µg/L 23000 28500 34000 - - - No trend 40000 35000 31000 25000 23000 33000 26000 25000 29000 33000 31000 33000 29000 33000 31000 23000 26000 34000 31000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 1.1175 2.5 0 10 10 No trend #N/A #N/A 2.7 2.4 1.3 0.79 1 2.4 1.2 1.9 2.3 3.7 0.95 4.2 3.9 4.1 0.86 0.67 <0.40 2.5 1.1

Dissolved Copper (Cu) µg/L 1.2 4.15 6.3 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 8.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.8 0.67 5.9 3.2 3.2 5.9 6.3 1.2

Dissolved Iron (Fe) µg/L <50 53.75 140 - - 300 No trend 240 400 93 <50 71 300 <50 180 200 270 <50 160 400 320 <50 <50 <50 140 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.86 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.59 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.92 <0.50 <0.50 <0.50 0.86 <0.50

Dissolved Magnesium (Mg) µg/L 4600 6100 7900 - - - No trend 6400 7500 5800 4900 4400 6600 5000 4800 5700 6800 6100 7100 6700 7100 6600 4600 5100 7900 6800

Dissolved Manganese (Mn) µg/L 78 477 1100 3 120 120 No trend 1400 970 810 420 430 1100 490 630 810 1300 430 1200 940 1300 420 230 78 1100 500

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 4.6 3.8 3.4 <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

Dissolved Nickel (Ni) µg/L <2 <2 3 - - Equation Significant Decreasing 3.9 6.8 3.7 2.9 2.2 2 2.5 2.6 2.9 3 2.2 3.1 3 2.9 <2.0 <2.0 <2.0 3 2.7

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 570 705 760 - - - Significant Decreasing 2100 1400 1500 890 670 890 720 740 760 750 820 790 770 740 760 570 750 760 740

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 6300 6825 7500 0 200000 200000 No trend #N/A #N/A 6900 7700 7600 5700 5100 6900 6100 5700 6200 7000 7000 7300 7400 7100 7400 6500 6300 7500 7000

Dissolved Strontium (Sr) µg/L 110 127.5 150 0 7000 7000 No trend 150 150 130 110 100 140 110 110 130 140 140 150 150 150 140 110 120 150 130

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L 0.33 0.5825 1 0 20 15 No trend 0.83 1.2 0.98 0.74 0.56 0.89 0.58 0.45 0.58 0.84 0.74 0.69 0.77 0.83 0.61 0.33 0.38 1 0.62

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L 8.9 11.725 15 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 7.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.8 5.4 7.2 7.5 8.9 15 13 10

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.18 0.045 0.013 <0.013 0.018 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty - - - (1) Unidentified compound(s) in fuel / lube range.

Radium-226 Bq/L - - - - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.38 - OPM-6B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD753 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 28-Mar-17 09-Jun-17 08-Sep-17 22-Dec-17 20-Mar-18 12-Jun-18 13-Sep-18 14-Dec-18 26-Mar-19 13-Jun-19 13-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.075 0.067 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 0.11 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 0.11 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 0.11 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 0.11 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA COMMENT (1) NA NA NA NA NA NA NA COMMENT NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA Yes NA NA NA NA NA NA NA YES NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 5 100 100 100 100 100 100

Cadmium µg/L 0.2 0.18 0.16 0.14 0.13 0.17 0.14 0.14 0.15 0.17 0.16 0.17 0.16 0.17 0.16 0.13 0.14 0.18 0.17

Copper µg/L 2.96 2.76 2.36 2.02 2 2.57 2.08 2.02 2.28 2.57 2.36 2.57 2.36 2.57 2.36 2 2.08 2.76 2.57

Lead µg/L 4.44 4.01 3.18 2.51 2.24 3.59 2.63 2.51 3.02 3.59 3.18 3.59 3.18 3.59 3.18 2.32 2.63 4.01 3.59

Nickel µg/L 8380.77 7812.01 6656.44 5651.87 5231.14 7237.43 5830.84 5651.87 6422.08 7237.43 6656.44 7237.43 6656.44 7237.43 6656.44 5351.81 5830.84 7812.01 7237.43

Dissolved Zinc µg/L 43.32 50.05 21.48 11.41 19.66 20.83 20.58 34.73 44.82 35.55 40.87 57.07 49.39 41.61 44.61 29.13 41.06 49 63.03
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Table A.39 - OPM-7A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD754 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 13-Jun-17 06-Sep-17 21-Dec-17 12-Jun-18 14-Sep-18 14-Dec-18 18-Jun-19 18-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Field Parameters

Conductivity (Field) µS/cm 112.6 144.15 188 - - - 133 133.7 91 112 103.9 112.6 188 120.6 155.4

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.12 5.3025 5.45 - - - 5.49 5.47 5.28 5.1 5.41 5.26 5.45 5.12 5.38

Temperature ºC 3.5 6.6 9.1 - - - 6.6 7.4 5.3 9.8 6.3 3.5 6.70 9.1 7.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 6.4 7.375 8.2 - - - No trend 28 8.5 5.8 8.8 12 7.6 7.4 8.7 6.7 5.2 6.4 6.3 6.4 6.9 8.2 8

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 27 30.75 35 0 250 120 Significant Increasing #N/A #N/A 3.7 3.2 5.7 8.8 12 11 21 23 24 54 30 24 32 35 27 29

Dissolved Sulphate (SO4) mg/L 21 28.75 49 - - - Significant Increasing #N/A #N/A 3.1 2.9 2.4 2.1 3.2 3.2 7.6 9.1 19 25 10 27 22 21 23 49

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.26 0.3475 0.5 - - - Significant Increasing <0.050 <0.050 <0.050 <0.050 0.068 0.099 0.097 0.42 0.13 0.059 0.27 0.2 0.27 0.36 0.5 0.26

Nitrate (N) mg/L 0.26 0.3475 0.5 0 10 10 Significant Increasing <0.050 <0.050 <0.050 <0.050 0.068 0.099 0.097 0.42 0.13 0.059 0.27 0.2 0.27 0.36 0.5 0.26

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A <0.050 0.095 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000501 7.415E-07 0.00000101 - - 0.019 Significant Decreasing 0.01 0.019 0.000106 0.0000344 0.0000104 0.0000077 0.00000718 0.0000052 0.00000109 0.00000433 0.00000111 0.0000016 0.000000575 0.000000889 0.000000501 0.00000101 0.00000057 0.000000885

Physical

Total Alkalinity (Total as CaCO3) mg/L 6.4 7.375 8.2 - - - No trend 28 8.5 5.8 8.8 12 7.6 7.4 8.7 6.7 5.2 6.4 6.3 6.4 6.9 8.2 8

Hardness (CaCO3) mg/L 41 51.5 71 - - - Significant Increasing 16 7.5 7.7 11 13 13 23 23 34 62 39 47 41 50 44 71

Reactive Silica (SiO2) mg/L 3.7 4.825 5.6 - - - No trend 5.4 4.7 4.6 4.7 5.8 5.4 5.7 6.3 4.6 5 6.3 4.5 3.7 5.2 5.6 4.8

Colour TCU <5 <5 <5 - - - No trend 6.3 <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

Conductivity µS/cm 170 187.5 220 - - - Significant Increasing #N/A #N/A 75 30 34 46 66 62 98 110 130 220 140 150 180 180 170 220

pH pH 5.73 5.8 5.91 - - - Significant Decreasing 7.36 6.29 6.35 6.22 6.19 6.05 5.91 5.97 5.63 5.39 6.44 6 5.91 5.73 5.81 5.75

Turbidity NTU 2.6 185.65 400 - - - No trend >1000 150 56 62 190 52 7.1 750 13 5.5 180 1.5 20 320 400 2.6

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <5.0 <5.0 <0.50 1 0.98 1.1 1 <5.0 0.78 2.7 1.3 0.67 1.3 <5.0 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 23.25 63 - - - No trend 29 <5.0 20 5.2 21 <5.0 <5.0 24 <20 <20 <20 <20 <20 63 <20 <20

Calculated TDS mg/L 91 102.5 130 - - - Significant Increasing 39 21 22 29 40 35 58 65 74 120 77 86 92 97 91 130

Total Dissolved Solids mg/L 86 100 120 - - - Significant Increasing 85 16 25 19 41 47 53 59 67 130 220 80 120 96 86 98

Total Suspended Solids mg/L 9 360.25 1100 - - - No trend 13000 180 140 94 150 63 87 300 <1.0 25 66 4.4 12 1100 320 9

Calculated

Anion Sum me/L 1.43 1.64 2.02 - - - Significant Increasing 0.73 0.32 0.33 0.47 0.66 0.54 0.9 1.03 1.21 2.15 1.2 1.39 1.52 1.59 1.43 2.02

Cation Sum me/L 1.43 1.5925 1.98 - - - Significant Increasing 0.49 0.27 0.3 0.39 0.52 0.51 0.94 0.96 1.11 1.82 1.29 1.34 1.43 1.52 1.44 1.98

Ion Balance (% Difference) % 0.35 1.6625 3.05 - - - Significant Decreasing 19.7 8.47 4.76 9.3 11.9 2.86 2.17 3.52 4.31 8.31 3.61 1.83 3.05 2.25 0.35 1

Langelier Index (@ 20C) N/A -3.68 -3.5675 -3.42 - - - No trend -1.95 -3.79 -3.89 -3.68 -3.52 -3.88 -3.78 -3.66 -3.91 -4.04 -3.16 -3.47 -3.62 -3.68 -3.55 -3.42

Langelier Index (@ 4C) N/A -3.93 -3.82 -3.68 - - - No trend -2.2 -4.04 -4.15 -3.94 -3.77 -4.13 -4.03 -3.91 -4.16 -4.29 -3.41 -3.72 -3.87 -3.93 -3.8 -3.68

Saturation pH (@ 20C) N/A 9.18 9.3725 9.54 - - - Significant Decreasing 9.31 10.1 10.2 9.9 9.71 9.93 9.69 9.63 9.54 9.43 9.6 9.47 9.54 9.4 9.37 9.18

Saturation pH (@ 4C) N/A 9.43 9.6225 9.79 - - - Significant Decreasing 9.56 10.3 10.5 10.2 9.96 10.2 9.94 9.88 9.79 9.68 9.85 9.72 9.79 9.65 9.62 9.43

Dissolved Metals

Dissolved Aluminum (Al) µg/L 85 276.25 790 - - Equation Significant Increasing 18 20 21 25 38 38 62 53 75 270 80 98 110 85 790 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 2.3 6.8 0 10 5 Significant Increasing #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.7 <1.0 1.1 <1.0 <1.0 6.8 1.4

Dissolved Barium (Ba) µg/L 23 34.5 44 0 1000 1000 Significant Increasing 2.5 6.3 7.7 10 15 11 27 28 33 48 33 36 23 35 36 44

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.049 0.069 0.089 0 5 Equation Significant Increasing 0.017 0.014 0.014 0.046 0.034 0.038 0.068 0.069 0.068 0.15 0.077 0.057 0.049 0.065 0.073 0.089

Dissolved Calcium (Ca) µg/L 10000 13000 18000 - - - Significant Increasing 3800 1800 1900 2700 3200 3100 5700 5600 9000 16000 9800 12000 10000 13000 11000 18000

Dissolved Chromium (Cr) µg/L <1 <1 1.1 0 50 - No trend 3.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 1.1 <1.0

Dissolved Cobalt (Co) µg/L 0.42 1.5775 4.3 0 10 10 No trend #N/A #N/A 1.9 0.47 0.65 2.3 1.9 1.6 2.4 2.3 1.2 5.1 1.5 0.41 0.65 0.42 4.3 0.94

Dissolved Copper (Cu) µg/L 1.7 7.725 19 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 8.6 <2.0 <2.0 <2.0 5.3 <2.0 4.7 3.5 4.6 4.2 6 19 1.7

Dissolved Iron (Fe) µg/L <50 468.75 1800 - - 300 No trend 76 <50 <50 <50 <50 <50 <50 <50 <50 170 <50 <50 <50 <50 1800 <50

Dissolved Lead (Pb) µg/L <0.5 1.0625 3.5 0 5 Equation No trend <0.50 <0.50 <0.50 0.59 <0.50 <0.50 <0.50 <0.50 <0.50 0.57 <0.50 <0.50 <0.50 <0.50 3.5 <0.50

Dissolved Magnesium (Mg) µg/L 3600 4525 6100 - - - Significant Increasing 1600 710 740 990 1300 1200 2100 2100 2900 5300 3600 4300 3600 4500 3900 6100

Dissolved Manganese (Mn) µg/L 53 84.5 120 0 120 120 No trend 290 80 53 260 210 85 140 140 68 310 90 44 65 53 120 100

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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

Dissolved Nickel (Ni) µg/L <2 2.075 4.2 - - Equation No trend 2.8 <2.0 <2.0 4.8 2.2 2.8 5 4.8 3.2 5.2 3.7 <2.0 <2.0 <2.0 4.2 2.1

Dissolved Phosphorus (P) µg/L <100 <100 240 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 240 <100

Dissolved Potassium (K) µg/L 570 965 1500 - - - Significant Increasing 580 170 220 220 240 250 450 400 580 2900 610 750 1500 570 790 1000

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.10

Dissolved Sodium (Na) µg/L 11000 12250 14000 0 200000 200000 Significant Increasing #N/A #N/A 3600 2500 3200 3900 5800 5600 11000 11000 9400 11000 11000 8800 14000 12000 11000 12000

Dissolved Strontium (Sr) µg/L 34 45.25 58 0 7000 7000 Significant Increasing 11 8.2 10 13 18 17 26 27 36 44 38 41 34 48 41 58

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 3.75 12 - - - No trend <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 12 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 0.15 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 8.725 16 0 5000 Equation No trend 6 <5.0 <5.0 11 <5.0 <5.0 7 6.3 <5.0 14 21 5.9 8 8.4 16 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 0.027 0 1 0.026 No trend #N/A #N/A 0.022 <0.013 <0.013 <0.014 <0.013 <0.013 <0.013 0.017 <0.013 <0.0020 <0.013 <0.013 <0.013 0.027 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.39 - OPM-7A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD754 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 13-Jun-17 06-Sep-17 21-Dec-17 12-Jun-18 14-Sep-18 14-Dec-18 18-Jun-19 18-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.06 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.060 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06 0.11 0.07 0.08 0.08 0.09 0.08 0.12

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1.73 1 1 1 1 1 2.06

Nickel µg/L 25 25 25 25 25 25 25 25 25 4374.83 25 25 25 25 25 4927.73

Dissolved Zinc µg/L 7.22 14.55 6.26 10.11 10.03 10.5 10.11 14.55 13.04 37.76 18.2 16.68 19.08 29.87 26.46 41.64
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Table A.40 - OPM-7B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD755 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 13-Jun-17 06-Sep-17 21-Dec-17 12-Jun-18 14-Sep-18 18-Jun-19 18-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Field Parameters

Conductivity (Field) µS/cm 130.1 167.575 224 - - - 189 136 137 124.3 149.3 224.0 130.1 166.9

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.06 6.5025 7 - - - 6.78 7.09 6.36 6.57 6.71 7.00 6.06 6.24

Temperature ºC 5.7 6.525 7.2 - - - 6.8 5.9 7.94 6.6 5.7 6.5 7.2 6.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 37 42.5 48 - - - No trend 55 54 73 57 38 26 38 41 47 38 31 42 48 43 37

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 21 24.25 27 0 250 120 Significant Increasing 4.8 4.7 5 6.3 9.4 12 16 21 19 27 25 24 25 21 27

Dissolved Sulphate (SO4) mg/L 19 25.25 32 - - - Significant Increasing #N/A #N/A 4.9 6.7 11 5.7 4.1 4.9 8.5 8.3 15 15 19 19 25 25 32

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend 0.011 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.031 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.097 0.17175 0.24 - - - Significant Increasing <0.050 0.093 <0.050 <0.050 <0.050 <0.050 0.064 <0.050 0.053 0.12 0.1 0.18 0.17 0.24 0.097

Nitrate (N) mg/L 0.087 0.16675 0.23 0 10 10 Significant Increasing <0.050 0.093 <0.050 <0.050 <0.050 <0.050 0.064 <0.050 0.053 0.12 0.1 0.18 0.17 0.23 0.087

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.16 0.068 0.086 0.084 0.07 <0.050 <0.050 <0.050 <0.050 0.087 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000427 1.56175E-05 0.0000351 - - 0.019 Significant Decreasing 0.01 0.019 0.00138 0.000199 0.000348 0.000303 0.000145 0.0000222 0.0000217 0.0000273 0.0000411 0.0000314 0.0000132 0.0000169 0.0000351 0.00000427 0.0000062

Physical

Total Alkalinity (Total as CaCO3) mg/L 37 42.5 48 - - - No trend 56 54 73 57 38 26 38 41 47 38 31 42 48 43 37

Hardness (CaCO3) mg/L 64 67.75 71 - - - Significant Increasing 23 47 30 42 28 27 42 46 57 60 60 66 70 64 71

Reactive Silica (SiO2) mg/L 6 6.275 6.7 - - - No trend 6.2 6.3 7.3 6.1 5.8 6.1 6 6.4 6.8 6.1 5.8 6.2 6.7 6.2 6

Colour TCU <5 <5 <5 - - - No trend <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

Conductivity µS/cm 200 210 220 - - - Significant Increasing 130 120 150 130 100 97 140 160 170 190 180 200 220 200 220

pH pH 6.76 6.8925 7.02 - - - Significant Decreasing 7.67 7.2 7.34 7.29 7.05 6.68 6.83 6.77 6.81 6.91 6.77 7.02 6.97 6.82 6.76

Turbidity NTU 3.4 12.875 24 - - - Significant Decreasing >1000 160 >1000 46 9.8 5.1 11 2.7 3.7 1.7 5.1 24 19 3.4 5.1

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 <5.0 <25 1.5 1.8 1 1.8 4.2 3.7 1.5 0.88 1.7 1.7 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 41 <5.0 49 10 7.5 <5.0 8 13 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 110 122.5 130 - - - Significant Increasing 72 78 87 78 60 56 80 90 100 110 100 110 130 120 130

Total Dissolved Solids mg/L 100 110 120 - - - Significant Increasing 95 93 83 76 68 66 76 89 99 110 92 100 120 110 110

Total Suspended Solids mg/L 3.8 17.75 37 - - - Significant Decreasing 3800 730 2000 84 22 42 25 12 4.6 11 9.8 23 37 3.8 7.2

Calculated

Anion Sum me/L 1.93 2.08 2.22 - - - Significant Increasing 1.35 1.35 1.83 1.44 1.11 0.95 1.39 1.59 1.77 1.85 1.72 1.93 2.22 2.01 2.16

Cation Sum me/L 1.85 1.91 1.97 - - - Significant Increasing 1.07 1.39 1.01 1.29 0.92 0.87 1.33 1.47 1.7 1.76 1.68 1.85 1.97 1.85 1.97

Ion Balance (% Difference) % 2.12 4.21 5.97 - - - No trend 11.6 1.46 28.9 5.49 9.36 4.4 2.21 3.92 2.02 2.49 1.18 2.12 5.97 4.15 4.6

Langelier Index (@ 20C) N/A -1.72 -1.555 -1.42 - - - No trend -1.08 -1.26 -1.19 -1.17 -1.8 -2.36 -1.86 -1.84 -1.67 -1.65 -1.88 -1.44 -1.42 -1.64 -1.72

Langelier Index (@ 4C) N/A -1.98 -1.8075 -1.67 - - - No trend -1.33 -1.51 -1.44 -1.42 -2.05 -2.61 -2.11 -2.1 -1.92 -1.9 -2.13 -1.69 -1.67 -1.89 -1.98

Saturation pH (@ 20C) N/A 8.39 8.4475 8.48 - - - No trend 8.75 8.47 8.53 8.46 8.85 9.03 8.69 8.61 8.47 8.56 8.65 8.46 8.39 8.46 8.48

Saturation pH (@ 4C) N/A 8.64 8.7 8.74 - - - No trend 9 8.72 8.78 8.72 9.1 9.28 8.94 8.87 8.73 8.81 8.9 8.71 8.64 8.71 8.74

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 5.05 6.7 - - Equation Significant Decreasing 14 9 7 7.6 11 5.6 8.2 7.2 8.1 8.5 9 <5.0 5.1 6.7 5.9

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.2 2.075 3.1 0 10 5 No trend #N/A #N/A 2.1 5.1 3.4 2.3 2.6 1.6 3.1 4.8 8.1 4.6 1.2 2.7 1.3 3.1 1.2

Dissolved Barium (Ba) µg/L 14 15.75 18 0 1000 1000 Significant Increasing 3.9 5.9 6.2 7.9 6.6 7.3 8.2 9.9 17 15 19 18 14 14 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.013 0 5 Equation No trend <0.010 <0.010 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 0.013

Dissolved Calcium (Ca) µg/L 18000 18750 20000 - - - Significant Increasing 7100 14000 8700 13000 7800 7600 12000 13000 16000 16000 16000 18000 19000 18000 20000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.46 0.735 1 0 10 10 Significant Decreasing #N/A #N/A 1.1 1.1 1.8 1.1 1 <0.40 1.3 1.2 1.2 0.77 <0.40 0.9 0.46 1 0.58

Dissolved Copper (Cu) µg/L 1.1 3.45 5.1 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 5.7 <2.0 <2.0 <2.0 2.8 <0.50 0.54 3.4 2.9 4.7 5.1 1.1

Dissolved Iron (Fe) µg/L <50 80 140 - - 300 No trend <50 57 <50 66 86 <50 140 290 340 350 <50 130 <50 140 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 4800 5100 5400 - - - Significant Increasing 1300 3000 2000 2400 2000 2000 3100 3400 4200 4700 4800 4900 5400 4800 5300

Dissolved Manganese (Mn) µg/L 65 93.75 120 0 120 120 No trend 150 130 270 150 84 25 90 100 140 100 54 110 65 120 80

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <2.0 2.3 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 2.7 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 630 700 760 - - - Significant Increasing 350 530 290 660 420 430 460 650 690 740 690 630 660 760 750

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 12000 12500 13000 0 200000 200000 Significant Increasing #N/A #N/A 14000 10000 9100 9800 7900 7300 11000 12000 12000 12000 11000 12000 13000 13000 12000

Dissolved Strontium (Sr) µg/L 92 95.25 100 0 7000 7000 Significant Increasing 57 69 61 62 43 39 61 66 79 81 80 96 100 92 93

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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

Dissolved Uranium (U) µg/L 0.23 0.37 0.5 0 20 15 No trend 0.26 1 0.6 0.34 0.25 0.18 0.44 0.18 0.31 0.24 0.2 0.43 0.5 0.32 0.23

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L 5.7 11.425 18 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 17 <5.0 8.8 <5.0 5.1 <5.0 <5.0 9.8 5.7 12 10 18

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.057 <0.013 0.037 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.10 <0.10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.40 - OPM-7B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C079377 C0F6217 C0O8474 / NSD755 C0X8261

01-Jun-16 01-Sep-16 01-Dec-16 13-Jun-17 06-Sep-17 21-Dec-17 12-Jun-18 14-Sep-18 18-Jun-19 18-Sep-19 13-Dec-19 26-Mar-20 23-Jun-20 22-Sep-20 16-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.050 0.15 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 0.0925 0.16 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.22 0.18 <0.10 <0.10 <0.090 0.16 <0.090 0.12

Modified TPH (Tier1) mg/L <0.09 0.0925 0.16 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.38 0.18 <0.10 <0.10 <0.090 0.16 <0.090 0.12

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA COMMENT COMMENT (1) NA NA NA COMMENT NA COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA YES Yes NA NA NA YES NA YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 5 100 100 100 5 5

Cadmium µg/L 0.05 0.08 0.06 0.08 0.06 0.05 0.08 0.08 0.1 0.1 0.1 0.11 0.12 0.11 0.12

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1.87 2.02 1.8 2.06

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 4621.7 4866.74 4498.5 4927.73

Dissolved Zinc µg/L 10.64 15.92 17.62 10.85 9.67 9.99 17.69 27.23 24.44 28.97 22.13 28.08 23.44 37.74 41.64
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Table A.41 - 6719_HILC Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger   

09-Jun-16 14-Oct-16 21-Dec-16 16-Jun-17 14-Sep-17 27-Dec-17

Field Parameters

Conductivity (Field) µS/cm - - -

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH - - -

Temperature ºC - - -

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L - - - - - - No trend 140 93 100 26 34 44

Carb. Alkalinity (calc. as CaCO3) mg/L - - - - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L - - - 0 250 120 Significant Decreasing #N/A #N/A 210 180 170 110 89 16

Dissolved Sulphate (SO4) mg/L - - - - - - No trend #N/A #N/A 24 13 13 22 21 11

Dissolved Fluoride (F-) mg/L - - - 0 1.5 0.12 No trend <0.10 0.29 0.7 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L - - - - - - Significant Decreasing 0.013 0.014 0.012 <0.010 0.011 <0.010

Nitrate + Nitrite (N) mg/L - - - - - - No trend <0.050 1.3 2.2 2.5 2.3 1.6

Nitrate (N) mg/L - - - 0 10 10 No trend <0.050 1.3 2.2 2.5 2.3 1.5

Nitrite (N) mg/L - - - 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 0.018

Nitrogen (Ammonia Nitrogen) mg/L - - - - - - No trend #N/A #N/A 0.05 0.49 0.099 0.06 0.051 0.084

Unionized Ammonia (as N) mg/L - - - - - 0.019 No trend 0.01 0.019 0.000579 0.00207 0.00107 0.0000824 0.0000273 0.0000856

Physical

Total Alkalinity (Total as CaCO3) mg/L - - - - - - No trend 140 93 100 26 34 45

Hardness (CaCO3) mg/L - - - - - - No trend 420 130 47 55 51 55

Reactive Silica (SiO2) mg/L - - - - - - No trend 13 4.4 2.4 5.1 5.4 3.3

Colour TCU - - - - - - No trend <5.0 28 <5.0 <5.0 5.9 <5.0

Conductivity µS/cm - - - - - - Significant Decreasing #N/A #N/A 1000 830 760 450 390 170

pH pH - - - - - - Significant Decreasing 7.8 7.36 7.77 6.87 6.46 6.74

Turbidity NTU - - - - - - No trend 21 2.3 0.26 4.6 0.86 1.5

Total Organic Carbon (C) mg/L - - - - - - No trend <0.50 2.1 2.5 1.3 2.5 2.2

Total Chemical Oxygen Demand mg/L - - - - - - No trend <5.0 - - <5.0 7.6 6.2

Calculated TDS mg/L - - - - - - Significant Decreasing 510 420 310 250 220 98

Total Dissolved Solids mg/L - - - - - - Significant Decreasing 640 - - 250 190 100

Total Suspended Solids mg/L - - - - - - No trend <1.0 - - 4 1.4 1.8

Calculated

Anion Sum me/L - - - - - - Significant Decreasing 9.13 7.36 7.24 4.19 3.81 1.69

Cation Sum me/L - - - - - - Significant Decreasing 9.75 7.63 2.63 3.93 3.48 1.77

Ion Balance (% Difference) % - - - - - - No trend 3.28 1.8 46.7 3.2 4.53 2.31

Langelier Index (@ 20C) N/A - - - - - - Significant Decreasing 0.592 -0.87 -0.515 -1.9 -2.22 -1.88

Langelier Index (@ 4C) N/A - - - - - - Significant Decreasing 0.344 -1.12 -0.764 -2.15 -2.47 -2.13

Saturation pH (@ 20C) N/A - - - - - - Significant Increasing 7.21 8.23 8.29 8.77 8.68 8.62

Saturation pH (@ 4C) N/A - - - - - - Significant Increasing 7.45 8.48 8.54 9.02 8.93 8.87

Dissolved Metals

Dissolved Aluminum (Al) µg/L - - - - - Equation No trend 5.9 51 69 7.1 21 13

Dissolved Antimony (Sb) µg/L - - - 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L - - - 0 10 5 Significant Decreasing #N/A #N/A 180 9.8 8.8 1.5 6.8 4.3

Dissolved Barium (Ba) µg/L - - - 0 1000 1000 No trend 41 54 34 46 41 27

Dissolved Beryllium (Be) µg/L - - - 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L - - - - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L - - - 0 5000 1200 No trend <50 370 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L - - - 0 5 Equation No trend <0.010 0.13 0.074 0.071 0.042 0.05

Dissolved Calcium (Ca) µg/L - - - - - - Significant Decreasing 130000 18000 13000 16000 15000 12000

Dissolved Chromium (Cr) µg/L - - - 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L - - - 0 10 10 No trend #N/A #N/A 0.7 0.83 <0.40 1.6 <0.40 9.3

Dissolved Copper (Cu) µg/L - - - 0 2000 Equation Significant Increasing #N/A #N/A 3.9 17 37 200 24 140

Dissolved Iron (Fe) µg/L - - - - - 300 Significant Decreasing 2100 1100 150 170 67 130

Dissolved Lead (Pb) µg/L - - - 0 5 Equation Significant Decreasing 5.5 7.4 4.1 1.9 1.1 1.3

Dissolved Magnesium (Mg) µg/L - - - - - - No trend 21000 21000 3300 3600 3300 6200

Dissolved Manganese (Mn) µg/L - - - 0 120 120 Significant Decreasing 240 550 93 39 27 84

Dissolved Molybdenum (Mo) µg/L - - - - - 73 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L - - - - - Equation No trend <2.0 3.1 2.5 3.6 <2.0 13

Dissolved Phosphorus (P) µg/L - - - - - - No trend <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L - - - - - - No trend 1100 1200 620 720 760 520

Dissolved Selenium (Se) µg/L - - - 0 50 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L - - - 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L - - - 0 200000 200000 No trend #N/A #N/A 27000 110000 38000 64000 56000 15000

Dissolved Strontium (Sr) µg/L - - - 0 7000 7000 Significant Decreasing 250 42 31 37 33 26

Dissolved Thallium (Tl) µg/L - - - 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L - - - 0 4400 4400 No trend <2.0 <2.0 <2.0 3.3 <2.0 <2.0

Dissolved Titanium (Ti) µg/L - - - - - - No trend <2.0 2.4 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L - - - 0 20 15 No trend 12 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L - - - 0 6.2 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L - - - 0 5000 Equation No trend 36 38 100 87 23 250

Total Metals

Total Mercury (Hg) µg/L - - - 0 1 0.026 No trend #N/A #N/A <0.013 - - 0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L - - - - - - No trend <0.05 - - <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - - No trend <0.0010 - - <0.0010 0.0014 <0.0010

Thiocyanate mg/L - - - - - - No trend <0.17 - - <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L - - - 0 200 0.005 No trend #N/A #N/A <0.003 - - <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L - - - - - - <0.0010 - - <0.0010 0.0014 <0.0010

Organics

Benzene mg/L - - - 0 0.005 0.005 No trend <0.0010 - - <0.0010 <0.0010 <0.0010

Toluene mg/L - - - 0 0.06 0.002 No trend <0.0010 - - <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.41 - 6719_HILC Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger   

09-Jun-16 14-Oct-16 21-Dec-16 16-Jun-17 14-Sep-17 27-Dec-17

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L - - - 0 0.14 0.09 No trend <0.0010 - - <0.0010 <0.0010 <0.0010

Total Xylenes mg/L - - - 0 0.09 0.09 No trend <0.0020 - - <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L - - - - - - No trend <0.010 - - <0.050 <0.050 <0.050

>C10-C16 Hydrocarbons mg/L - - - - - - No trend <0.050 - - <0.010 <0.010 <0.010

>C16-C21 Hydrocarbons mg/L - - - - - - No trend <0.050 - - <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L - - - - - - No trend <0.10 - - <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L - - - 0 3.2 0.1 No trend <0.10 - - <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - -

Reached Baseline at C32 mg/L - -

Calculated Guidelines

Aluminum µg/L 100 100 100 100 5 100

Cadmium µg/L 0.37 0.2 0.08 0.1 0.09 0.1

Copper µg/L 4 2.96 2 2 2 2

Lead µg/L 7 4.44 1 1 1 1

Nickel µg/L 150 8380.77 25 25 25 25

Dissolved Zinc µg/L 31.83 34.17 10.01 18.64 30.44 25.55
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Table A.42 - 6749_OFFI Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

09-Jun-16 14-Oct-16 21-Dec-16 16-Jun-17 14-Sep-17 27-Dec-17 08-Mar-18 13-Jun-18 24-Sep-18

Field Parameters FALSE

Conductivity (Field) µS/cm - - -

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH - - -

Temperature ºC - - -

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L - - - - - - No trend 99 120 110 100 120 110 110 100 130

Carb. Alkalinity (calc. as CaCO3) mg/L - - - - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L - - - 0 250 120 Significant Increasing #N/A #N/A 72 87 78 73 97 98 88 87 95

Dissolved Sulphate (SO4) mg/L - - - - - - No trend #N/A #N/A 9.1 15 15 9.5 11 12 11 12 12

Dissolved Fluoride (F-) mg/L - - - 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L - - - - - - No trend 0.012 0.021 0.027 0.012 0.013 0.011 <0.010 0.013 0.012

Nitrate + Nitrite (N) mg/L - - - - - - No trend 0.12 0.26 0.52 0.97 0.75 0.29 0.36 0.64 0.43

Nitrate (N) mg/L - - - 0 10 10 No trend 0.12 0.26 0.52 0.97 0.75 0.29 0.36 0.64 0.43

Nitrite (N) mg/L - - - 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L - - - - - - No trend #N/A #N/A <0.050 <0.050 0.14 <0.050 0.2 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L - - - - - 0.019 Significant Decreasing 0.01 0.019 0.00027 0.000258 0.000959 0.0000639 0.000488 0.0000639 0.0000557 0.0000368 0.0000413

Physical

Total Alkalinity (Total as CaCO3) mg/L - - - - - - No trend 100 120 110 100 120 110 110 100 130

Hardness (CaCO3) mg/L - - - - - - No trend 170 210 200 170 200 210 180 170 220

Reactive Silica (SiO2) mg/L - - - - - - No trend 9.6 12 12 9.9 11 11 11 9.6 11

Colour TCU - - - - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.5 <5.0

Conductivity µS/cm - - - - - - Significant Increasing #N/A #N/A 430 510 470 450 530 520 500 480 580

pH pH - - - - - - Significant Decreasing 7.77 7.75 7.57 7.14 7.12 7.14 7.08 6.9 6.95

Turbidity NTU - - - - - - No trend 3.8 0.99 1.6 0.19 0.3 0.49 0.64 0.24 1

Total Organic Carbon (C) mg/L - - - - - - No trend <0.50 <0.50 0.61 <0.50 0.88 0.8 0.58 0.76 0.54

Total Chemical Oxygen Demand mg/L - - - - - - No trend <5.0 - - <5.0 <5.0 <5.0 21 <5.0 <5.0

Calculated TDS mg/L - - - - - - Significant Increasing 230 280 260 240 290 280 270 270 310

Total Dissolved Solids mg/L - - - - - - Significant Increasing 270 - - 270 300 310 280 300 340

Total Suspended Solids mg/L - - - - - - No trend <1.0 - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Calculated

Anion Sum me/L - - - - - - No trend 4.22 5.19 4.67 4.38 5.4 5.19 5.02 4.83 5.55

Cation Sum me/L - - - - - - No trend 4.17 4.98 4.54 4.23 5.01 4.83 4.63 4.56 5.56

Ion Balance (% Difference) % - - - - - - No trend 0.537 2.06 1.41 1.74 3.75 3.59 4.04 2.88 0.09

Langelier Index (@ 20C) N/A - - - - - - Significant Decreasing 0.132 0.273 0 -0.501 -0.394 -0.418 -0.488 -0.728 -0.493

Langelier Index (@ 4C) N/A - - - - - - Significant Decreasing -0.118 0.024 -0.249 -0.75 -0.643 -0.667 -0.738 -0.977 -0.743

Saturation pH (@ 20C) N/A - - - - - - No trend 7.64 7.48 7.57 7.64 7.51 7.56 7.57 7.63 7.44

Saturation pH (@ 4C) N/A - - - - - - No trend 7.89 7.73 7.82 7.89 7.76 7.81 7.82 7.88 7.69

Dissolved Metals

Dissolved Aluminum (Al) µg/L - - - - - Equation Significant Decreasing 5.4 6.9 13 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L - - - 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L - - - 0 10 5 No trend #N/A #N/A 12 49 81 38 46 34 18 33 32

Dissolved Barium (Ba) µg/L - - - 0 1000 1000 Significant Increasing 35 33 21 39 44 36 50 49 56

Dissolved Beryllium (Be) µg/L - - - 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L - - - - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L - - - 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L - - - 0 5 Equation No trend <0.010 <0.010 <0.010 0.017 0.017 0.012 <0.010 0.021 0.013

Dissolved Calcium (Ca) µg/L - - - - - - No trend 58000 72000 66000 57000 68000 68000 61000 58000 74000

Dissolved Chromium (Cr) µg/L - - - 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L - - - 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.41 <0.40

Dissolved Copper (Cu) µg/L - - - 0 2000 Equation Significant Increasing #N/A #N/A 13 22 26 42 37 35 39 47 26

Dissolved Iron (Fe) µg/L - - - - - 300 Significant Decreasing 620 98 190 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L - - - 0 5 Equation No trend 0.51 <0.50 <0.50 0.73 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L - - - - - - No trend 6500 7800 7800 6300 8000 8800 6700 6800 8100

Dissolved Manganese (Mn) µg/L - - - 0 120 120 Significant Increasing 4.8 10 12 19 32 22 10 22 15

Dissolved Molybdenum (Mo) µg/L - - - - - 73 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L - - - - - Equation Significant Increasing <2.0 <2.0 <2.0 2.1 <2.0 2.2 <2.0 2.6 2.1

Dissolved Phosphorus (P) µg/L - - - - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L - - - - - - Significant Increasing 610 740 780 790 850 860 760 830 920

Dissolved Selenium (Se) µg/L - - - 0 50 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Silver (Ag) µg/L - - - 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L - - - 0 200000 200000 Significant Increasing #N/A #N/A 16000 17000 13000 19000 21000 16000 24000 25000 28000

Dissolved Strontium (Sr) µg/L - - - 0 7000 7000 No trend 140 170 170 140 160 190 140 140 170

Dissolved Thallium (Tl) µg/L - - - 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L - - - 0 4400 4400 No trend <2.0 <2.0 <2.0 3.7 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L - - - - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L - - - 0 20 15 No trend 1.4 3.2 4.4 2.6 3.3 5.8 2.5 2.5 3.3

Dissolved Vanadium (V) µg/L - - - 0 6.2 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L - - - 0 5000 Equation Significant Increasing 5.7 6.2 6.5 9.8 6.6 21 11 9.4 7.6

Total Metals

Total Mercury (Hg) µg/L - - - 0 1 0.026 No trend #N/A #N/A <0.013 - - 0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L - - - - - - No trend <0.05 - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - - No trend <0.0010 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Thiocyanate mg/L - - - - - - No trend <0.17 - - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L - - - 0 200 0.005 No trend #N/A #N/A <0.003 - - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L - - - - - - <0.0010 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Organics

Benzene mg/L - - - 0 0.005 0.005 No trend <0.0010 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L - - - 0 0.06 0.002 No trend <0.0010 - - <0.0010 0.0018 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.42 - 6749_OFFI Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  

09-Jun-16 14-Oct-16 21-Dec-16 16-Jun-17 14-Sep-17 27-Dec-17 08-Mar-18 13-Jun-18 24-Sep-18

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L - - - 0 0.14 0.09 No trend <0.0010 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L - - - 0 0.09 0.09 No trend <0.0020 - - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L - - - - - - No trend <0.010 - - <0.050 <0.050 <0.050 <0.010 <0.010 <0.010

>C10-C16 Hydrocarbons mg/L - - - - - - No trend <0.050 - - <0.010 <0.010 <0.010 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L - - - - - - No trend <0.050 - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L - - - - - - No trend <0.10 - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Modified TPH (Tier1) mg/L - - - 0 3.2 0.1 No trend <0.10 - - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Hydrocarbon Resemblance mg/L - - NA - - NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA - - NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.25 0.29 0.28 0.25 0.28 0.29 0.26 0.25 0.3

Copper µg/L 3.72 4 4 3.72 4 4 3.91 3.72 4

Lead µg/L 6.25 7 7 6.25 7 7 6.72 6.25 7

Nickel µg/L 10606.59 150 150 10606.59 150 150 11152.47 10606.59 150

Dissolved Zinc µg/L 14.54 18.05 26.48 24.3 44.2 43.85 35.01 42.77 45.75
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Table A.43 - WRW-1A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N3283 C0X0808

01-Jun-16 01-Sep-16 01-Dec-16 22-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 06-Mar-18 12-Jun-18 11-Sep-18 13-Dec-18 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 09-Sep-20 10-Dec-20

Field Parameters

Conductivity (Field) µS/cm 157.5 209.125 272 - - - 157.8 0.31 395.3 159 192.3 184.9 157.5 272 216.7 190.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.29 7.4975 7.81 - - - 7.59 7.40 7.83 7.84 8.58 7.42 7.46 7.81 7.43 7.29

Temperature ºC 3.5 6.875 10 - - - 5.8 9.5 8 5.8 9.1 7.5 3.5 6.2 10 7.8

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 93 105.5 120 - - - Significant Decreasing 120 160 140 130 110 130 110 98 130 110 120 89 85 130 93 99 110 120

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - Significant Decreasing <1.0 1.6 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.3 3.85 4.1 0 250 120 No trend #N/A #N/A 4 4 2.8 2.6 4.5 3.7 4 4 3.6 3.3 3.7 5.3 3.5 3 3.9 4.1 3.3 4.1

Dissolved Sulphate (SO4) mg/L <2 4.4 8.9 - - - No trend #N/A #N/A 3.8 3.3 5.9 5.2 2.5 2.8 2.1 2.3 3.1 6.6 2.8 2.6 14 4.6 8.9 <2.0 3.9 3.8

Dissolved Fluoride (F-) mg/L 0.1 0.115 0.13 0 1.5 0.12 Significant Decreasing <0.10 0.17 0.15 0.15 0.15 0.15 0.15 0.13 0.14 0.14 0.13 0.12 0.14 0.1 0.11 0.13 0.12

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.013 0.017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 0.071 <0.050 <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.059 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 0.071 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.14 0.054 <0.050 0.078 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.1 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000758 0.00012475 0.00022 - - 0.019 Significant Decreasing 0.01 0.019 0.00177 0.00101 0.000389 0.000945 0.000355 0.000363 0.00031 0.000129 0.000112 0.000276 0.000265 0.000228 0.00617 0.0000997 0.0000792 0.00022 0.000124 0.0000758

Physical

Total Alkalinity (Total as CaCO3) mg/L 93 105.75 120 - - - Significant Decreasing 130 160 140 130 110 130 110 99 130 110 120 89 86 130 93 100 110 120

Hardness (CaCO3) mg/L 99 107.25 120 - - - Significant Decreasing 110 140 130 120 120 130 120 120 120 120 120 100 99 110 99 100 110 120

Reactive Silica (SiO2) mg/L 11 13 15 - - - Significant Increasing 11 12 11 8.9 11 12 12 8.7 12 11 12 11 11 12 11 12 14 15

Colour TCU <5 <5 <5 - - - No trend 6.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.3 10 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 180 207.5 230 - - - Significant Decreasing #N/A #N/A 240 280 260 260 210 230 220 200 230 240 230 170 180 230 180 190 230 230

pH pH 7.68 7.79 7.9 - - - Significant Decreasing 7.84 8.01 7.93 7.82 7.89 7.9 7.83 7.76 7.82 7.78 7.71 7.67 7.7 7.92 7.68 7.72 7.9 7.86

Turbidity NTU 10 13.5 19 - - - Significant Decreasing 960 >1000 >1000 >1000 450 23 27 36 14 43 8 15 15 2.5 19 11 14 10

Total Organic Carbon (C) mg/L <0.5 0.6975 1.2 - - - Significant Decreasing <5.0 <5.0 <5.0 <25 <5.0 1.6 1.5 <5.0 <5.0 0.93 <0.50 1.9 2.3 <0.50 0.64 0.7 1.2 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 37 35 21 65 <5.0 <5.0 5.9 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 120 132.5 150 - - - Significant Decreasing 140 180 160 140 140 150 130 120 140 140 140 120 120 140 120 120 140 150

Total Dissolved Solids mg/L 100 125 150 - - - No trend 140 140 150 130 140 160 130 150 140 140 130 110 140 150 100 110 150 140

Total Suspended Solids mg/L 2.6 5.35 8.4 - - - Significant Decreasing 430 250 10000 5400 760 26 25 30 2.2 28 5.2 5.4 2.8 2.2 8.4 6.8 3.6 2.6

Calculated

Anion Sum me/L 2.12 2.365 2.7 - - - Significant Decreasing 2.69 3.41 2.98 2.73 2.48 2.72 2.38 2.15 2.73 2.47 2.49 1.99 2.12 2.71 2.16 2.12 2.48 2.7

Cation Sum me/L 2.19 2.3825 2.61 - - - Significant Decreasing 2.51 3.28 2.9 2.67 2.68 2.91 2.65 2.63 2.59 2.68 2.64 2.29 2.2 2.5 2.19 2.22 2.51 2.61

Ion Balance (% Difference) % 0.6 1.32 2.3 - - - No trend 3.46 1.94 1.36 1.11 3.88 3.37 5.37 10 2.63 4.08 2.92 7.01 1.85 4.03 0.69 2.3 0.6 1.69

Langelier Index (@ 20C) N/A -0.246 -0.04825 0.118 - - - Significant Decreasing 0.091 0.458 0.27 0.099 0.13 0.212 0.05 -0.084 0.086 0.016 -0.042 -0.261 -0.267 0.162 -0.246 -0.17 0.105 0.118

Langelier Index (@ 4C) N/A -0.497 -0.299 -0.132 - - - Significant Decreasing -0.16 0.208 0.02 -0.151 -0.12 -0.038 -0.201 -0.334 -0.164 -0.234 -0.293 -0.512 -0.518 -0.088 -0.497 -0.421 -0.146 -0.132

Saturation pH (@ 20C) N/A 7.74 7.8375 7.93 - - - Significant Increasing 7.75 7.56 7.66 7.72 7.76 7.69 7.78 7.84 7.74 7.77 7.76 7.93 7.97 7.76 7.93 7.89 7.79 7.74

Saturation pH (@ 4C) N/A 7.99 8.0875 8.18 - - - Significant Increasing 8 7.81 7.91 7.97 8.01 7.94 8.03 8.09 7.99 8.02 8.01 8.18 8.22 8.01 8.18 8.14 8.04 7.99

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 15.875 53 - - Equation Significant Decreasing 16 33 6.4 48 7.9 5.8 <5.0 <5.0 <5.0 17 <5.0 <5.0 6.5 <5.0 53 <5.0 5.5 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 2.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 43 46.25 50 0 1000 1000 No trend 41 17 75 69 74 76 57 64 48 74 56 54 56 58 46 46 50 43

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.012 0.022 0 5 Equation No trend 0.032 <0.010 0.012 0.014 <0.010 0.018 0.016 <0.010 <0.010 <0.010 0.021 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 0.022

Dissolved Calcium (Ca) µg/L 28000 31000 34000 - - - Significant Decreasing 33000 40000 37000 34000 35000 38000 34000 34000 33000 35000 35000 29000 29000 32000 28000 29000 33000 34000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.42 0 10 10 No trend #N/A #N/A 2.2 <0.40 0.4 0.54 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.89 0.75 0.41 0.42 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.65 2.3875 5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.65 4.4 2.6 2.8 0.65 5 1.1

Dissolved Iron (Fe) µg/L <50 <50 84 - - 300 No trend 67 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 66 <50 <50 84 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6900 7600 8500 - - - Significant Decreasing 7500 9200 9100 8500 8200 9100 8500 8500 8400 8200 8300 7400 6500 8200 7000 6900 8000 8500

Dissolved Manganese (Mn) µg/L 45 213.75 340 3 120 120 Significant Decreasing 1400 1200 460 500 380 380 360 370 350 380 370 410 450 280 340 250 220 45

Dissolved Molybdenum (Mo) µg/L 2.3 2.6 3.1 - - 73 Significant Decreasing 3.5 5.8 5.4 5.5 4.3 4.3 3.6 4 2.9 4.4 3 3.1 3.3 3.2 2.4 2.3 3.1 2.6

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend 6.3 3 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 4.2 2.8 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 520 582.5 630 - - - Significant Decreasing 890 1400 890 770 720 820 690 680 650 790 680 600 650 610 520 550 630 630

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4100 4475 4800 0 200000 200000 Significant Decreasing #N/A #N/A 4900 11000 6100 5600 5200 5800 5000 5000 4700 5100 4900 4500 4500 4800 4300 4100 4700 4800

Dissolved Strontium (Sr) µg/L 75 80.5 89 0 7000 7000 Significant Decreasing 82 250 150 130 130 120 99 100 89 110 95 78 76 89 75 75 83 89

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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

Dissolved Uranium (U) µg/L 1.3 1.5 1.8 0 20 15 Significant Decreasing 1.1 0.66 3.3 3.2 2.4 2.8 2.2 2.3 2 2.7 2.1 2.5 1.7 2.1 1.3 1.3 1.8 1.6

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 5.8 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.8 <5.0 5.6 <5.0 5.8 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.017 0.015 0.013 0.043 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.001 0.0013 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 0.56375 2 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 2 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.001 0.0013 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.43 - WRW-1A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N3283 C0X0808

01-Jun-16 01-Sep-16 01-Dec-16 22-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 06-Mar-18 12-Jun-18 11-Sep-18 13-Dec-18 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 09-Sep-20 10-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - COMMENT NA NA NA NA NA NA NA NA COMMENT NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - YES NA NA NA NA NA NA NA NA YES NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.17 0.21 0.2 0.18 0.18 0.2 0.18 0.18 0.18 0.18 0.18 0.16 0.16 0.17 0.16 0.16 0.17 0.18

Copper µg/L 2.57 3.15 2.96 2.76 2.76 2.96 2.76 2.76 2.76 2.76 2.76 2.36 2.34 2.57 2.34 2.36 2.57 2.76

Lead µg/L 3.59 4.88 4.44 4.01 4.01 4.44 4.01 4.01 4.01 4.01 4.01 3.18 3.14 3.59 3.14 3.18 3.59 4.01

Nickel µg/L 7237.43 8944.21 8380.77 7812.01 7812.01 8380.77 7812.01 7812.01 7812.01 7812.01 7812.01 6656.44 6597.96 7237.43 6597.96 6656.44 7237.43 7812.01

Dissolved Zinc µg/L 21.15 23.13 23.02 44.29 22.05 19.75 18.89 28.15 32.87 16.27 9.96 17.32 14.62 12.81 15.17 11.93 22.05 15.46
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Table A.44 - WRW-1B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N3283 C0X0808

01-Jun-16 01-Sep-16 01-Dec-16 22-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 06-Mar-18 12-Jun-18 11-Sep-18 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 09-Sep-20 10-Dec-20

Field Parameters

Conductivity (Field) µS/cm 149.1 199.16375 246 - - - 138.2 0.29 152 209.5 179.2 149.1 246.0 216.7 184.855

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.23 7.3725 7.53 - - - 7.42 7.55 7.46 8.1 7.38 7.3 7.53 7.43 7.23

Temperature ºC 3.7 6.975 10 - - - 6.2 8.2 7.2 8.1 7 3.7 7.6 10 6.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 120 130 140 - - - No trend 150 120 140 67 130 150 130 110 140 140 120 140 140 120 130 140 130

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.1 - - - No trend 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0

Dissolved Chloride (Cl) mg/L 3.4 3.675 3.9 0 250 120 No trend 4.6 4.3 3.2 2.9 3.6 4.1 4 3.8 3.9 3.5 4.4 3.1 3.1 3.7 3.9 3.4 3.7

Dissolved Sulphate (SO4) mg/L 3.4 4.925 8.2 - - - No trend #N/A #N/A 22 21 4.8 3.8 3.3 3.6 3.1 3.5 3.6 3.7 4.4 23 6 4.7 3.4 8.2 3.4

Dissolved Fluoride (F-) mg/L 0.12 0.1225 0.13 0 1.5 0.12 Significant Decreasing 0.13 0.19 0.14 0.4 0.13 0.14 0.14 0.13 0.12 0.14 0.12 0.15 0.12 0.12 0.12 0.13

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.013 0.016 0.056 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing <0.050 0.21 0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 Significant Decreasing <0.050 0.16 0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 0.052 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 0.011 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.062 - - - No trend #N/A #N/A 0.18 0.12 0.051 0.067 0.098 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 0.071 <0.050 <0.050 0.062 0.056 0.051

Unionized Ammonia (as N) mg/L 0.0000557 0.000194175 0.000321 - - 0.019 Significant Decreasing 0.01 0.019 0.00286 0.0017 0.000551 0.000758 0.00104 0.000241 0.000276 0.0000899 0.000295 0.00022 0.000107 0.0014 0.0000874 0.0000557 0.000321 0.000278 0.000122

Physical

Total Alkalinity (Total as CaCO3) mg/L 120 130 140 - - - No trend 150 120 140 67 130 150 130 110 140 140 130 140 140 120 130 140 130

Hardness (CaCO3) mg/L 120 127.5 140 - - - No trend 130 130 130 110 120 130 120 110 110 130 130 140 120 120 120 140 130

Reactive Silica (SiO2) mg/L 12 13.25 15 - - - Significant Increasing 8.6 12 12 4.9 12 14 13 11 11 14 12 14 12 12 12 15 14

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 6.7 <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

Conductivity µS/cm 240 257.5 290 - - - No trend 330 260 280 140 240 270 260 220 240 270 240 300 270 240 250 290 250

pH pH 7.82 7.8825 7.95 - - - No trend 7.94 7.89 7.77 7.79 7.76 7.72 7.78 7.79 7.76 7.68 7.92 7.76 7.82 7.95 7.85 7.91 7.82

Turbidity NTU 3.5 6.275 11 - - - Significant Decreasing 70 >1000 >1000 880 53 20 20 14 2 41 6.7 11 2.5 11 3.5 5.7 4.9

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - Significant Decreasing <5.0 <25 <5.0 <5.0 0.67 0.96 0.74 0.82 <5.0 <5.0 <0.50 0.78 0.52 <0.50 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 21 30 <5.0 29 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 140 152.5 170 - - - No trend 200 170 160 100 150 170 150 130 150 160 150 190 160 140 150 170 150

Total Dissolved Solids mg/L 140 155 170 - - - No trend 180 150 160 140 140 180 140 140 140 150 140 200 160 140 150 170 160

Total Suspended Solids mg/L 2.6 4.3 6.8 - - - Significant Decreasing 1400 5100 5200 900 110 25 18 5.8 4.2 73 4.8 3.4 2.8 6.8 2.6 4.8 3

Calculated

Anion Sum me/L 2.61 2.81 3.08 - - - No trend 3.68 3.02 3.03 1.54 2.87 3.15 2.83 2.45 3.01 3.02 2.72 3.44 2.95 2.61 2.79 3.08 2.76

Cation Sum me/L 2.6 2.775 3.04 - - - No trend 3.46 2.91 3.01 2.65 2.65 2.92 2.81 2.38 2.57 2.82 2.88 3.18 2.78 2.6 2.63 3.04 2.83

Ion Balance (% Difference) % 0.19 1.26 2.95 - - - No trend 3.08 1.85 0.33 26.5 3.99 3.79 0.35 1.45 7.89 3.42 2.86 3.93 2.97 0.19 2.95 0.65 1.25

Langelier Index (@ 20C) N/A 0.134 0.193 0.297 - - - No trend 0.313 0.177 0.12 -0.215 0.065 0.089 0.103 -0.02 0.072 0.044 0.229 0.163 0.147 0.197 0.144 0.297 0.134

Langelier Index (@ 4C) N/A -0.116 -0.05725 0.047 - - - No trend 0.063 -0.074 -0.13 -0.466 -0.185 -0.161 -0.147 -0.271 -0.179 -0.206 -0.022 -0.087 -0.104 -0.054 -0.106 0.047 -0.116

Saturation pH (@ 20C) N/A 7.62 7.69 7.75 - - - No trend 7.62 7.71 7.65 8.01 7.7 7.63 7.68 7.81 7.69 7.64 7.69 7.6 7.67 7.75 7.7 7.62 7.69

Saturation pH (@ 4C) N/A 7.87 7.94 8 - - - No trend 7.87 7.96 7.9 8.26 7.95 7.88 7.93 8.06 7.94 7.89 7.94 7.85 7.93 8 7.95 7.87 7.94

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 <5 - - Equation Significant Decreasing 21 13 15 19 21 11 5.8 5.8 5.5 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.7 1.8 1.9 0 10 5 No trend #N/A #N/A 2.9 1.2 1.4 2.6 1.8 1.5 1.4 1.5 1.3 1.4 1.4 1.4 1.8 1.8 1.8 1.9 1.7

Dissolved Barium (Ba) µg/L 48 53.25 61 0 1000 1000 Significant Increasing 8.6 77 9.7 15 18 17 38 32 43 37 53 70 58 48 48 61 56

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.013 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013

Dissolved Calcium (Ca) µg/L 34000 37000 41000 - - - No trend 37000 37000 37000 34000 35000 38000 37000 32000 34000 38000 38000 43000 37000 34000 35000 41000 38000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend 2.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 0.51 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 2.5375 5.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 5.9 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 5.1 <0.50 2.9 <0.50 5.5 1.5

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 71 <50 150 <50 83 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 7000 7675 8500 - - - No trend 8700 8800 8600 7400 7200 8000 7600 6400 7000 7600 8000 8700 7700 7400 7000 8500 7800

Dissolved Manganese (Mn) µg/L 640 805 970 4 120 120 No trend 230 930 900 780 910 920 830 660 860 840 810 1100 820 820 640 970 790

Dissolved Molybdenum (Mo) µg/L 3.1 3.375 3.8 - - 73 Significant Decreasing 9 6.7 5.2 4.9 3.2 3.5 3.4 3.4 4 3.7 3.6 3.3 4 3.4 3.2 3.1 3.8

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation Significant Decreasing 5.1 3.4 3.7 2.8 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 640 695 740 - - - Significant Decreasing 2300 1100 1700 1100 880 960 870 820 780 920 820 770 760 680 640 720 740

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5900 6175 6500 0 200000 200000 Significant Decreasing #N/A #N/A 19000 6600 8900 7500 6900 7700 7200 6000 6300 6500 7300 6500 7000 6000 5900 6300 6500

Dissolved Strontium (Sr) µg/L 150 160 170 0 7000 7000 No trend 270 140 210 190 170 180 180 140 150 170 170 190 160 150 160 170 160

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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

Dissolved Uranium (U) µg/L 0.79 1.03 1.4 0 20 15 Significant Increasing 0.42 3.3 0.41 0.59 0.89 0.93 0.78 0.67 1.2 1.3 1.2 1.7 1.1 0.79 0.97 1.4 0.96

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 8.8 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 5.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.3 <5.0 <5.0 5.6 8.8 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty - - -  

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.001 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.001 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.44 - WRW-1B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N3283 C0X0808

01-Jun-16 01-Sep-16 01-Dec-16 22-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 06-Mar-18 12-Jun-18 11-Sep-18 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 09-Sep-20 10-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.2 0.2 0.2 0.17 0.18 0.2 0.18 0.17 0.17 0.2 0.2 0.21 0.18 0.18 0.18 0.21 0.2

Copper µg/L 2.96 2.96 2.96 2.57 2.76 2.96 2.76 2.57 2.57 2.96 2.96 3.15 2.76 2.76 2.76 3.15 2.96

Lead µg/L 4.44 4.44 4.44 3.59 4.01 4.44 4.01 3.59 3.59 4.44 4.44 4.88 4.01 4.01 4.01 4.88 4.44

Nickel µg/L 8380.77 8380.77 8380.77 7237.43 7812.01 8380.77 7812.01 7237.43 7237.43 8380.77 8380.77 8944.21 7812.01 7812.01 7812.01 8944.21 8380.77

Dissolved Zinc µg/L 22.83 45.13 26.22 22.03 14.51 18.66 14.85 19.11 26.78 28.22 14.52 13.52 17.88 15.33 12.71 15.96 17.51
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Table A.45 - WRW-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

1-Jun-16 1-Sep-16 1-Dec-16 15-Mar-17 7-Jun-17 5-Sep-17 4-Dec-17 5-Mar-18 8-Jun-18 5-Sep-18 13-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 128.8 177.675 218.5 - - - 135 0.26 323 114.1 312.8 158.2 139.4 128.8 218.5 158.5 204.9

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.71 7.3075 7.73 - - - 7.47 8.04 8.82 7.85 8.39 8.74 7.49 7.51 7.73 7.28 6.71

Temperature ºC 4.7 7.025 9 - - - 5.9 7.3 8 5.5 5.2 9.1 7.4 4.7 5.9 9 8.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 100 102.5 110 - - - Significant Decreasing 110 110 110 110 110 110 100 110 110 100 100 100 100 110 110 100 100 110 100

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.3 3.6 4 0 250 120 No trend #N/A #N/A 4.4 3.8 3.5 3.3 3.6 3.3 3.6 3.2 3.9 3 3.7 3.9 4 3.1 3.1 3.5 4 3.3 3.6

Dissolved Sulphate (SO4) mg/L 6.4 7.5 8.7 - - - No trend #N/A #N/A 8.8 7.7 6.9 8.4 6.6 5.5 5.6 6.5 6.5 6.7 6.1 6.6 7.9 9.2 7.5 7.5 6.4 8.7 7.4

Dissolved Fluoride (F-) mg/L 0.16 0.16 0.16 0 1.5 0.12 Significant Decreasing 0.23 0.23 0.21 0.2 0.2 0.21 0.22 0.19 0.18 0.17 0.19 0.15 0.18 0.19 0.16 0.16 0.16 0.16

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.012 - - - No trend <0.010 0.014 0.017 <0.010 0.015 0.012 0.016 0.017 <0.010 0.012 <0.010 <0.010 <0.010 0.01 0.012 0.01 <0.010 0.011 0.012

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.058 - - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 0.058

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 0.036 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A <0.050 0.051 0.054 0.062 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000211 0.000094875 0.000179 - - 0.019 Significant Decreasing 0.01 0.019 0.000398 0.00083 0.000716 0.000823 0.000283 0.000389 0.000355 0.0000984 0.000404 0.000283 0.00237 0.000227 0.000753 0.00495 0.000116 0.0000979 0.000179 0.0000815 0.0000211

Physical

Total Alkalinity (Total as CaCO3) mg/L 100 102.5 110 - - - Significant Decreasing 110 110 120 110 120 120 100 110 110 110 100 100 100 110 110 100 100 110 100

Hardness (CaCO3) mg/L 97 101.75 110 - - - No trend 100 110 110 110 100 100 110 110 110 110 110 99 110 100 100 100 97 100 110

Reactive Silica (SiO2) mg/L 8.4 9.05 9.6 - - - No trend 7.1 9.9 9 7.7 8.3 8.8 9.5 8.5 8.3 9.3 9.2 9.5 9 9.3 9.1 8.6 8.4 9.6 9.6

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 210 212.5 220 - - - No trend #N/A #N/A 220 220 210 230 200 230 230 230 220 220 220 210 210 220 220 210 210 220 210

pH pH 7.81 7.8975 7.97 - - - No trend 7.94 7.95 7.86 7.86 7.79 7.93 7.89 7.69 7.83 7.79 7.68 7.76 7.89 7.92 7.89 7.91 7.9 7.97 7.81

Turbidity NTU 5.6 21.9 35 - - - Significant Decreasing >1000 280 800 >1000 140 160 67 97 140 1.1 46 170 56 6.7 5 14 5.6 33 35

Total Organic Carbon (C) mg/L <0.5 1.375 <5 - - - Significant Decreasing <25 <5.0 <5.0 <5.0 <0.50 <5.0 <5.0 <5.0 <5.0 <0.50 <0.50 <5.0 0.6 <0.50 <0.50 <0.50 <0.50 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 32 <5.0 6.1 26 <5.0 <5.0 25 <5.0 <5.0 20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 120 125 130 - - - Significant Decreasing 130 140 130 130 130 130 130 130 130 130 130 120 120 130 130 120 120 130 130

Total Dissolved Solids mg/L 110 122.5 130 - - - No trend 130 110 110 60 120 140 120 150 130 100 120 130 120 120 110 120 130 110 130

Total Suspended Solids mg/L 2 3.3 4.8 - - - Significant Decreasing 1900 1300 1000 9400 240 190 79 68 17 1 2.6 3.6 2.6 1 1.6 2.6 3.8 2 4.8

Calculated

Anion Sum me/L 2.29 2.3325 2.44 - - - Significant Decreasing 2.51 2.55 2.56 2.49 2.55 2.53 2.27 2.39 2.38 2.34 2.34 2.31 2.29 2.41 2.44 2.3 2.29 2.44 2.3

Cation Sum me/L 2.19 2.3025 2.43 - - - Significant Decreasing 2.37 2.57 2.49 2.44 2.35 2.41 2.44 2.47 2.35 2.46 2.47 2.18 2.35 2.29 2.26 2.3 2.19 2.29 2.43

Ion Balance (% Difference) % 0 2.0375 3.17 - - - No trend 2.87 0.39 1.39 1.01 4.08 2.43 3.61 1.65 0.63 2.5 2.7 2.9 1.29 2.55 3.83 0 2.23 3.17 2.75

Langelier Index (@ 20C) N/A -0.095 -0.0185 0.074 - - - No trend 0.057 0.136 0.032 0.039 -0.051 0.074 0 -0.183 -0.058 -0.073 -0.181 -0.182 -0.024 0.026 -0.014 -0.012 -0.041 0.074 -0.095

Langelier Index (@ 4C) N/A -0.346 -0.26925 -0.177 - - - No trend -0.194 -0.115 -0.219 -0.213 -0.301 -0.176 -0.251 -0.433 -0.309 -0.324 -0.432 -0.433 -0.275 -0.225 -0.264 -0.263 -0.291 -0.177 -0.346

Saturation pH (@ 20C) N/A 7.9 7.915 7.94 - - - Significant Increasing 7.89 7.82 7.83 7.82 7.84 7.85 7.89 7.87 7.88 7.86 7.86 7.94 7.92 7.9 7.9 7.92 7.94 7.9 7.9

Saturation pH (@ 4C) N/A 8.15 8.165 8.19 - - - Significant Increasing 8.14 8.07 8.08 8.07 8.09 8.1 8.14 8.12 8.14 8.11 8.11 8.19 8.17 8.15 8.15 8.17 8.19 8.15 8.15

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 5.9 13 - - Equation No trend <5.0 8.7 7.3 5.7 21 6.7 <5.0 6.6 <5.0 <5.0 <5.0 5.7 <5.0 37 <5.0 5.6 13 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.1 1.925 2.8 0 10 5 Significant Decreasing #N/A #N/A 2.1 4.8 4.4 2.6 4.7 3.6 4.5 4.1 3.3 2.3 2.1 1.2 2.2 1.7 1.8 2.3 1.5 1.1 2.8

Dissolved Barium (Ba) µg/L 44 53.75 64 0 1000 1000 Significant Decreasing 32 70 71 63 66 72 69 70 66 68 63 45 65 58 54 64 48 44 59

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 26000 26750 28000 - - - Significant Decreasing 27000 30000 29000 29000 28000 28000 29000 29000 28000 29000 30000 26000 27000 27000 26000 27000 26000 26000 28000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A 0.47 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.78 2.47 5.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.65 0.59 <0.50 3.2 2.6 0.78 5.5 1

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 8000 8675 9000 - - - No trend 8700 9400 8900 8900 8200 8500 8500 9000 8600 9200 8800 8400 9000 8700 8700 8700 8000 9000 9000

Dissolved Manganese (Mn) µg/L 45 74 150 1 120 120 Significant Decreasing 400 330 300 310 310 300 280 260 240 250 170 140 140 65 30 150 46 45 55

Dissolved Molybdenum (Mo) µg/L 2 2.425 2.8 - - 73 Significant Decreasing 6.1 4.5 4.3 4.2 3.8 3.8 4 3.8 3.2 3 3 2.1 2.5 2.1 2.1 2.6 2.3 2 2.8

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation Significant Decreasing 6.8 5.3 2.4 2.3 <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 410 465 520 - - - Significant Decreasing 810 690 690 580 550 590 630 550 500 570 570 400 480 510 480 420 410 510 520

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5000 5450 6000 0 200000 200000 Significant Decreasing #N/A #N/A 6500 6400 6500 6100 5900 6900 6500 5900 5100 5400 5500 4600 5400 4600 5400 5200 5600 5000 6000

Dissolved Strontium (Sr) µg/L 61 71 79 0 7000 7000 Significant Decreasing 84 100 110 96 100 100 110 95 89 80 83 65 76 70 69 76 68 61 79

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 2.4 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L 0.41 0.5025 0.55 0 20 15 Significant Decreasing 0.82 1.2 0.75 0.6 0.55 0.72 0.54 0.63 0.71 0.54 0.56 0.41 0.58 0.53 0.48 0.55 0.52 0.41 0.53

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.7 0 5000 Equation No trend <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 5.7 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.023 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.45 - WRW-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

1-Jun-16 1-Sep-16 1-Dec-16 15-Mar-17 7-Jun-17 5-Sep-17 4-Dec-17 5-Mar-18 8-Jun-18 5-Sep-18 13-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing 0.057 0.066 0.074 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 0.11 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 0.11

Modified TPH (Tier1) mg/L <0.09 <0.09 0.11 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 0.11

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA COMMENT

Reached Baseline at C32 mg/L - - YES YES YES NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.16 0.17 0.17 0.17 0.16 0.16 0.17 0.17 0.17 0.17 0.17 0.16 0.17 0.16 0.16 0.16 0.15 0.16 0.17

Copper µg/L 2.36 2.57 2.57 2.57 2.36 2.36 2.57 2.57 2.57 2.57 2.57 2.34 2.57 2.36 2.36 2.36 2.3 2.36 2.57

Lead µg/L 3.18 3.59 3.59 3.59 3.18 3.18 3.59 3.59 3.59 3.59 3.59 3.14 3.59 3.18 3.18 3.18 3.06 3.18 3.59

Nickel µg/L 6656.44 7237.43 7237.43 7237.43 6656.44 6656.44 7237.43 7237.43 7237.43 7237.43 7237.43 6597.96 7237.43 6656.44 6656.44 6656.44 6480.78 6656.44 7237.43

Dissolved Zinc µg/L 33.79 19.33 20.8 20.8 8.65 17.95 20.3 28.59 17.97 9.47 7.18 18.98 9.46 6.56 11.05 10.87 8.83 30.5 53.11
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Table A.46 - WRW-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 15-Mar-17 07-Jun-17 05-Sep-17 04-Dec-17 05-Mar-18 08-Jun-18 05-Sep-18 13-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 104.5 169.15 210.6 - - - 130 0.27 269.3 101.3 301.4 163.2 135.8 104.5 202.3 159.2 210.6

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.05 7.2875 7.64 - - - 7.38 7.77 7.79 7.51 7.52 8.05 7.33 7.23 7.64 7.23 7.05

Temperature ºC 4.8 6.6 7.7 - - - 7.2 7.3 7.2 6.8 7.2 7.1 7 4.8 7.7 6.8 7.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 78 84.25 100 - - - Significant Decreasing 120 120 130 130 130 130 130 92 83 100 89 85 85 97 93 78 78 100 81

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 1.1 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.4 3.875 4.2 0 250 120 No trend 4.9 4.4 4.2 3.8 4 4 4.2 3.8 4.5 3.3 4 4.4 4.7 3.3 4.4 4.1 4.2 3.4 3.8

Dissolved Sulphate (SO4) mg/L 5.5 6.8 7.6 - - - Significant Decreasing #N/A #N/A 17 17 16 16 15 15 15 5.4 6 5.8 5.8 5.8 7.2 8.4 8 7.6 5.5 7.5 6.6

Dissolved Fluoride (F-) mg/L 0.13 0.1325 0.14 0 1.5 0.12 Significant Decreasing 0.22 0.2 0.19 0.19 0.19 0.18 0.19 0.15 0.14 0.17 0.16 0.13 0.16 0.16 0.13 0.13 0.14 0.13

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.012 0.015 0.011 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.052 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 0.09 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.054 <0.050 0.052 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.052 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 0.09 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.055 - - - Significant Decreasing #N/A #N/A 0.091 0.11 0.052 0.054 0.082 0.094 0.084 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.12 <0.050 <0.050 <0.050 0.055 <0.050

Unionized Ammonia (as N) mg/L 0.0000413 0.0000988 0.000168 - - 0.019 Significant Decreasing 0.01 0.019 0.00129 0.0016 0.00069 0.0007 0.00136 0.00171 0.00128 0.0000889 0.000219 0.000206 0.000227 0.000116 0.000122 0.00195 0.000078 0.0000519 0.000168 0.000134 0.0000413

Physical

Total Alkalinity (Total as CaCO3) mg/L 78 84.25 100 - - - Significant Decreasing 120 120 140 130 130 130 130 92 83 100 89 85 86 98 93 78 78 100 81

Hardness (CaCO3) mg/L 75 81.5 96 - - - Significant Decreasing 99 110 110 110 110 110 120 86 81 92 85 78 81 94 86 75 75 96 80

Reactive Silica (SiO2) mg/L 10 11 12 - - - Significant Increasing 9.1 11 9.8 9.5 9.9 9.5 10 10 10 12 11 11 11 13 11 10 10 12 12

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 160 170 200 - - - Significant Decreasing 260 260 260 280 270 270 280 180 170 190 170 170 170 200 180 160 160 200 160

pH pH 7.51 7.67 8 - - - Significant Decreasing 7.89 7.9 7.86 7.85 7.96 8 7.92 7.7 7.59 7.65 7.43 7.54 7.69 7.8 7.59 7.63 7.54 8 7.51

Turbidity NTU 1.8 2.8 3.7 - - - Significant Decreasing 26 >1000 180 47 2.5 22 4.9 20 13 4.2 12 22 4.2 2.1 7.3 3.7 1.8 3 2.7

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - Significant Decreasing <5.0 <5.0 <5.0 0.64 <0.50 0.63 0.52 0.84 0.58 <0.50 <0.50 <0.50 0.64 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 5.1 26 8.6 <5.0 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 97 104.25 120 - - - Significant Decreasing 160 160 170 170 170 170 170 110 110 120 110 110 110 120 120 100 97 120 100

Total Dissolved Solids mg/L 90 94.33333333 100 - - - Significant Decreasing 140 170 150 160 160 170 170 110 98 90 93 96 100 130 99 90 93 - 100

Total Suspended Solids mg/L 1.2 2.4 4.8 - - - Significant Decreasing 1300 150 290 70 5.4 26 6.6 3.2 3.4 3.4 2 4 6.8 2.4 3.2 4.8 2.2 1.4 1.2

Calculated

Anion Sum me/L 1.8 1.95 2.27 - - - Significant Decreasing 2.99 2.81 3.17 3.07 3.09 3.11 3.01 2.07 1.93 2.23 2.02 1.96 2 2.23 2.16 1.85 1.8 2.27 1.88

Cation Sum me/L 1.66 1.8125 2.13 - - - Significant Decreasing 2.81 2.99 2.97 2.97 2.84 2.96 2.97 1.97 1.84 2.07 1.9 1.76 1.82 2.1 1.94 1.68 1.66 2.13 1.78

Ion Balance (% Difference) % 2.73 3.695 4.82 - - - No trend 3.1 3.1 3.26 1.66 4.22 2.47 0.67 2.48 2.39 3.72 3.06 5.38 4.71 3 5.37 4.82 4.05 3.18 2.73

Langelier Index (@ 20C) N/A -0.614 -0.43025 0.033 - - - Significant Decreasing 0.09 0.115 0.153 0.136 0.242 0.292 0.198 -0.334 -0.509 -0.307 -0.608 -0.554 -0.408 -0.17 -0.434 -0.531 -0.614 0.033 -0.609

Langelier Index (@ 4C) N/A -0.865 -0.6815 -0.218 - - - Significant Decreasing -0.161 -0.136 -0.098 -0.115 -0.009 0.042 -0.053 -0.585 -0.76 -0.557 -0.859 -0.805 -0.659 -0.421 -0.685 -0.783 -0.865 -0.218 -0.86

Saturation pH (@ 20C) N/A 7.96 8.0975 8.16 - - - Significant Increasing 7.8 7.78 7.7 7.72 7.72 7.71 7.72 8.03 8.1 7.95 8.03 8.1 8.09 7.97 8.03 8.16 8.15 7.96 8.12

Saturation pH (@ 4C) N/A 8.21 8.3475 8.41 - - - Significant Increasing 8.05 8.04 7.95 7.97 7.97 7.96 7.97 8.28 8.35 8.2 8.29 8.35 8.35 8.22 8.28 8.41 8.4 8.21 8.37

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 <5 - - Equation Significant Decreasing 7.1 8 9.6 7.3 6.2 36 <5.0 <5.0 10 <5.0 <5.0 5.1 <5.0 18 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 1.4 0 10 5 Significant Decreasing #N/A #N/A 1.7 3.3 2.7 1.8 1.8 2 1.8 1.1 1.3 1 <1.0 <1.0 1.3 1.4 <1.0 <1.0 <1.0 1.4 <1.0

Dissolved Barium (Ba) µg/L 41 44.25 46 0 1000 1000 Significant Decreasing 56 71 68 70 66 68 67 47 43 48 48 40 42 47 53 45 46 45 41

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 19000 21250 25000 - - - Significant Decreasing 29000 33000 34000 35000 34000 35000 35000 23000 21000 24000 23000 21000 21000 25000 22000 19000 20000 25000 21000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.57 1.015 1.6 0 10 10 Significant Increasing #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.69 1.3 0.42 0.47 1.2 1.6 0.57 0.69

Dissolved Copper (Cu) µg/L <0.5 2.5975 6.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 3.3 3.1 0.54 6.5 <0.50

Dissolved Iron (Fe) µg/L <50 63 150 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 1100 1500 690 <50 190 160 330 <50 <50 <50 150 52

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6200 6975 8300 - - - Significant Increasing 6200 6500 6700 6400 6100 6500 6500 7200 6700 7600 6900 6500 7100 7700 7400 6600 6200 8300 6800

Dissolved Manganese (Mn) µg/L 260 262.5 270 4 120 120 Significant Decreasing 350 430 420 420 430 450 470 300 270 280 300 280 260 290 280 260 260 260 270

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 6.2 8 8.3 7.9 6.8 7.2 6.8 2.3 <2.0 2.4 3 2.2 2.1 2.5 2.4 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 3 6.125 10 - - Equation Significant Increasing <2.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 6.2 12 2.9 3.3 7.7 10 3 3.8

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 280 347.5 440 - - - Significant Decreasing 1100 1400 1400 1300 1200 1200 1200 410 350 470 450 320 350 420 420 280 300 440 370

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3700 4125 4500 0 200000 200000 Significant Decreasing #N/A #N/A 18000 17000 16000 15000 14000 15000 15000 4500 3700 4500 4500 4300 4300 4500 4800 4000 3700 4500 4300

Dissolved Strontium (Sr) µg/L 55 59.75 69 0 7000 7000 Significant Decreasing 240 330 340 340 320 330 330 78 64 78 74 64 63 77 75 56 55 69 59

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L 0.15 0.23 0.42 0 20 15 Significant Decreasing 4.6 11 6.7 5.5 4.5 4.8 4.4 0.33 0.16 0.3 0.26 0.27 0.3 0.39 0.24 0.15 0.17 0.42 0.18

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 7.825 11 0 5000 Equation Significant Increasing <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 11 9.6 8.2 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.46 - WRW-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 15-Mar-17 07-Jun-17 05-Sep-17 04-Dec-17 05-Mar-18 08-Jun-18 05-Sep-18 13-Dec-18 12-Mar-19 11-Jun-19 11-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing <0.050 0.12 0.34 0.095 <0.050 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 0.12 0.34 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA COMMENT COMMENT NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA YES YES NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.16 0.17 0.17 0.17 0.17 0.17 0.18 0.14 0.13 0.15 0.14 0.13 0.13 0.15 0.14 0.12 0.12 0.15 0.13

Copper µg/L 2.34 2.57 2.57 2.57 2.57 2.57 2.76 2.08 2 2.2 2.06 2 2 2.24 2.08 2 2 2.28 2

Lead µg/L 3.14 3.59 3.59 3.59 3.59 3.59 4.01 2.63 2.43 2.86 2.59 2.32 2.43 2.94 2.63 2.21 2.21 3.02 2.39

Nickel µg/L 6597.96 7237.43 7237.43 7237.43 7237.43 7237.43 7812.01 5830.84 5532.12 6186.53 5771.27 5351.81 5532.12 6304.46 5830.84 5170.65 5170.65 6422.08 5472.11

Dissolved Zinc µg/L 18.37 20.14 20.8 12.19 8.25 10.72 11.52 15.79 9.37 8.96 7.42 8.59 11.94 6.6 10.91 10.4 7.45 13.14 12.81
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Table A.47 - WRW-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 15-Mar-17 07-Jun-17 05-Sep-17 04-Dec-17 05-Mar-18 08-Jun-18 12-Sep-18 06-Dec-18 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 50.2 136.25 199.7 - - 92.5 0.24 277.6 106 155 72.1 50.2 134.0 161.1 199.7

Dissolved Oxygen mg/L - -

Oxidation Reduction Potential mV - -

pH (Field) pH 7.06 7.1875 7.32 - - 7.19 7.14 7.92 7.32 6.95 7.09 7.06 7.10 7.32 7.27

Temperature ºC 1.9 6.65 9.4 - - 3.6 7.3 7.7 5.9 9.88 5.0 1.9 7.4 9.4 7.9

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 50 62.25 76 - - No trend 37 84 88 86 48 41 38 37 59 120 21 100 82 100 71 52 76 50

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.8 4.525 6.1 0 120 No trend #N/A #N/A 3.7 5.4 4 4.1 4.9 4.4 6 5.8 4.8 4 5.1 4.2 4.5 3.4 4 4.2 3.8 6.1

Dissolved Sulphate (SO4) mg/L 8.7 11.925 14 - - No trend #N/A #N/A 7.1 20 17 16 14 14 4.5 6.1 12 23 4.5 19 15 22 14 12 13 8.7

Dissolved Fluoride (F-) mg/L <0.1 <0.1 0.11 0 0.12 No trend <0.10 0.12 0.11 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 0.18 <0.10 0.16 0.1 0.17 <0.10 <0.10 0.11 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.011 - - No trend <0.010 0.013 0.014 0.012 0.04 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 0.011 <0.010 0.01 <0.010 <0.010 0.011 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.1185 0.32 - - No trend <0.050 0.11 0.058 <0.050 0.077 0.41 0.12 0.14 0.14 0.054 0.14 <0.050 <0.050 0.068 0.32 0.056 <0.050 0.073

Nitrate (N) mg/L <0.05 0.1185 0.32 0 10 No trend <0.050 0.11 0.058 <0.050 0.077 0.41 0.12 0.14 0.14 0.054 0.14 <0.050 <0.050 0.052 0.32 0.056 <0.050 0.073

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.068 - - Significant Decreasing #N/A #N/A 0.055 0.31 0.13 0.082 0.096 0.1 0.054 <0.050 0.096 <0.050 <0.050 <0.050 0.077 <0.050 <0.050 <0.050 0.058 0.068

Unionized Ammonia (as N) mg/L 0.0000277 0.00012205 0.000214 0 0.019 Significant Decreasing 0.01 0.019 0.000194 0.00169 0.00089 0.00102 0.000456 0.000239 0.00017 0.0000429 0.000198 0.000303 0.000318 0.0000698 0.000126 0.0000382 0.0000277 0.0000475 0.000214 0.000199

Physical

Total Alkalinity (Total as CaCO3) mg/L 50 62.5 76 - - No trend 37 84 88 86 48 41 39 37 59 120 21 100 83 110 72 52 76 50

Hardness (CaCO3) mg/L 56 63.5 72 - - No trend 29 63 68 60 50 38 59 62 82 92 21 77 67 75 56 72 58 68

Reactive Silica (SiO2) mg/L 7.4 8.275 10 - - No trend 4.9 9.9 8.8 6.3 7.6 7.3 4.9 4.5 6.2 9.4 4.4 9.5 9.6 8.8 7.8 7.9 10 7.4

Colour TCU <5 5.875 16 - - Significant Decreasing 10 24 <5.0 11 320 48 7.6 <5.0 6.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 16 <5.0 <5.0

Conductivity µS/cm 120 145 170 - - No trend #N/A #N/A 94 180 180 200 120 120 95 99 150 280 63 210 180 250 160 130 170 120

pH pH 7.24 7.4075 7.55 - - No trend 7.28 7.47 7.57 7.83 7.41 7.11 7.23 7.26 7.29 7.82 6.99 7.82 7.55 7.82 7.55 7.24 7.51 7.33

Turbidity NTU 11 34 52 - - Significant Decreasing 690 >1000 >1000 280 800 220 18 11 4.9 4.8 5.5 4.7 1.3 7.9 52 49 11 24

Total Organic Carbon (C) mg/L <0.5 1.05 <5 - - Significant Decreasing <5.0 <25 <50 <5.0 <25 11 <5.0 1.8 1.7 1.9 2.3 1.1 0.64 <0.50 1.2 <5.0 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - Significant Decreasing 57 170 46 31 41 41 21 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 90 99.25 110 - - No trend 56 130 120 120 86 80 71 74 110 160 39 140 120 140 100 97 110 90

Total Dissolved Solids mg/L 82 112.25 150 - - No trend 83 140 130 110 61 71 42 66 49 140 50 120 110 56 150 120 82 97

Total Suspended Solids mg/L <1 2.675 7.4 - - Significant Decreasing 420 2800 10000 740 150 210 160 4.4 2.6 5.6 14 1.4 38 8.8 1.2 7.4 <1.0 1.6

Calculated

Anion Sum me/L 1.37 1.6375 1.92 - - No trend 0.99 2.26 2.25 2.19 1.4 1.27 1.04 1.04 1.59 2.92 0.66 2.54 2.09 2.68 1.85 1.41 1.92 1.37

Cation Sum me/L 1.62 1.8175 2.09 - - No trend 0.86 1.94 1.94 1.79 1.52 1.34 1.64 1.76 2.47 2.77 0.62 2.21 1.95 2.17 1.62 2.09 1.65 1.91

Ion Balance (% Difference) % 6.63 12.5225 19.4 - - No trend 7.03 7.62 7.4 10.1 4.11 2.68 22.4 25.7 21.7 2.64 3.13 6.95 3.47 10.5 6.63 19.4 7.56 16.5

Langelier Index (@ 20C) N/A -1.05 -0.87625 -0.72 - - No trend -1.54 -0.69 -0.55 -0.326 -1.05 -1.54 -1.25 -1.23 -0.875 -0.02 -2.2 -0.181 -0.584 -0.118 -0.735 -1.05 -0.72 -1

Langelier Index (@ 4C) N/A -1.3 -1.1265 -0.971 - - No trend -1.8 -0.94 -0.801 -0.576 -1.3 -1.79 -1.5 -1.48 -1.13 -0.271 -2.45 -0.431 -0.835 -0.37 -0.985 -1.3 -0.971 -1.25

Saturation pH (@ 20C) N/A 8.23 8.2875 8.34 - - No trend 8.83 8.16 8.12 8.15 8.45 8.65 8.47 8.49 8.16 7.84 9.19 8 8.13 7.93 8.29 8.29 8.23 8.34

Saturation pH (@ 4C) N/A 8.48 8.54 8.59 - - No trend 9.08 8.41 8.37 8.4 8.71 8.9 8.73 8.74 8.41 8.09 9.44 8.25 8.38 8.19 8.54 8.55 8.48 8.59

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 10.05 27 0 Equation Significant Decreasing 53 26 45 36 26 50 6.5 9.3 9.9 5.4 14 49 <5.0 <5.0 8.2 <5.0 27 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 1.65 2.5 0 5 Significant Decreasing #N/A #N/A 2 10 6.1 1.7 3.5 3.1 4.2 2.7 3.6 7.6 <1.0 2 2.3 1.5 <1.0 2.5 1.5 2.1

Dissolved Barium (Ba) µg/L 17 22 29 0 1000 No trend 16 33 29 22 24 20 26 26 28 29 13 30 21 27 17 29 21 21

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.013 0 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.027 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010

Dissolved Calcium (Ca) µg/L 17000 19000 22000 - - No trend 8600 19000 20000 18000 15000 11000 18000 19000 26000 29000 6400 23000 20000 23000 17000 22000 17000 20000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2 1.1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 Significant Decreasing #N/A #N/A 1.7 0.45 <0.40 <0.40 <0.40 0.82 <0.40 <0.40 <0.40 <0.40 1.2 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 1.965 6 1 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 7 2.3 <2.0 <2.0 <2.0 4.1 <2.0 1.8 0.59 2.9 <0.50 0.51 6 1.1

Dissolved Iron (Fe) µg/L <50 <50 86 0 300 Significant Decreasing 260 230 120 86 130 190 <50 <50 55 57 <50 170 <50 <50 <50 <50 86 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50 0.71 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3400 3825 4300 - - No trend 1800 3900 4600 3300 3000 2300 3600 3800 4200 4700 1200 4600 4100 4400 3400 4100 3500 4300

Dissolved Manganese (Mn) µg/L 140 170 220 4 120 Significant Decreasing 640 450 340 200 330 500 260 240 270 230 200 240 160 210 170 220 140 150

Dissolved Molybdenum (Mo) µg/L 3.8 4.875 6.8 0 73 No trend 3.1 5.5 4.7 6.2 3.9 3.4 3.9 5 9.6 11 2.8 6.3 5.4 6.6 4.2 6.8 3.8 4.7

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend 4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 370 452.5 510 - - Significant Decreasing 400 1500 870 510 860 990 560 520 670 660 340 550 480 500 370 500 510 430

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 11000 12500 15000 0 200000 No trend #N/A #N/A 6100 14000 12000 13000 11000 13000 10000 12000 19000 21000 4400 15000 14000 15000 11000 15000 11000 13000

Dissolved Strontium (Sr) µg/L 77 88.5 110 0 7000 No trend 28 79 80 92 71 59 77 78 140 160 33 100 94 110 79 110 77 88

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.34 0.46 0.63 0 15 No trend <0.10 0.5 0.61 0.56 0.31 0.19 0.57 0.61 1.3 1.1 <0.10 0.68 0.53 0.7 0.35 0.63 0.34 0.52

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 8.9 1 Equation No trend 5.1 <5.0 <5.0 <5.0 <5.0 5.8 <5.0 <5.0 <5.0 7.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.9 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 Significant Decreasing #N/A #N/A 0.033 0.042 0.048 <0.013 0.028 0.018 0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - -

Cyanate mg/L <0.05 <0.05 <0.05 - - No trend <0.05 N/A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 0.0011 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 0.0011 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A
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Table A.47 - WRW-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 15-Mar-17 07-Jun-17 05-Sep-17 04-Dec-17 05-Mar-18 08-Jun-18 12-Sep-18 06-Dec-18 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.06 0.11 0.12 0.1 0.09 0.07 0.1 0.11 0.13 0.15 0.04 0.13 0.11 0.12 0.1 0.12 0.1 0.12

Copper µg/L 2 2 2 2 2 2 2 2 2 2.2 2 2 2 2 2 2 2 2

Lead µg/L 1 1.77 1.95 1 1 1 1 1.73 2.47 2.86 1 2.28 1.91 2.21 1 2.09 1 1.95

Nickel µg/L 25 4436.73 4744.44 25 25 25 25 4374.83 5592.04 6186.53 25 5291.52 4683.12 5170.65 25 4988.61 25 4744.44

Dissolved Zinc µg/L 9.44 32 40.35 12.01 27 25.27 19.27 18.31 24.29 16.27 4.43 16.62 15.88 11.66 15.73 25.87 7.58 9.18

Page 2 of 3

 121619250



Table A.48 - WRW-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E3278 C0N6246 C0X2501

1-Jun-16 1-Sep-16 1-Dec-16 7-Jun-17 5-Sep-17 4-Dec-17 8-Jun-18 12-Sep-18 20-Jun-19 17-Sep-19 9-Jun-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 198.7 264.6 298.1 - - 0.37 186 199 297.0 198.7 298.1

Dissolved Oxygen mg/L - -

Oxidation Reduction Potential mV - -

pH (Field) pH 7.72 8.013333333 8.21 - - 7.36 8.11 7.95 8.21 7.72 8.11

Temperature ºC 6.1 6.7 7.5 - - 7.5 6.5 7.08 7.5 6.1 6.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 120 123.3333333 130 - - No trend 130 130 140 110 130 120 120 130 120 140 120 130 120

Carb. Alkalinity (calc. as CaCO3) mg/L 1 1.033333333 1.1 - - No trend 1.2 1.4 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 1 1 1.1

Dissolved Chloride (Cl) mg/L 3.7 3.933333333 4.1 0 120 Significant Decreasing 4.6 4.6 3.4 4.2 4.6 4.3 4.3 4 4.1 4.4 4 3.7 4.1

Dissolved Sulphate (SO4) mg/L 23 24.66666667 27 - - Significant Decreasing #N/A #N/A 31 31 29 23 26 26 23 19 27 23 27 23 24

Dissolved Fluoride (F-) mg/L 0.18 0.183333333 0.19 3 0.12 No trend 0.19 0.19 0.19 0.17 0.2 0.2 0.19 0.2 0.2 0.19 0.18 0.19 0.18

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - Significant Decreasing 0.016 0.013 0.021 <0.010 <0.010 0.015 <0.010 <0.010 0.012 0.01 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 0.081 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 No trend <0.050 <0.050 <0.050 0.06 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 No trend <0.010 <0.010 <0.010 0.022 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.075 - - Significant Decreasing #N/A #N/A 0.075 0.12 0.1 0.074 0.064 <0.050 <0.050 <0.050 0.074 0.094 0.075 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000177 0.000810667 0.00181 0 0.019 No trend 0.01 0.019 0.00137 0.00239 0.00127 0.00105 0.00111 0.000347 0.0000869 0.00027 0.00132 0.00122 0.00181 0.000177 0.000445

Physical

Total Alkalinity (Total as CaCO3) mg/L 120 126.6666667 130 - - No trend 130 130 140 110 130 120 120 130 120 140 120 130 130

Hardness (CaCO3) mg/L 97 99 100 - - No trend 100 100 100 98 99 100 98 97 100 100 97 100 100

Reactive Silica (SiO2) mg/L 8.4 8.833333333 9.2 - - No trend 8.9 9.7 8.9 7.8 8.6 9.2 8.6 9 9 8.8 8.4 8.9 9.2

Colour TCU <5 <5 <5 - - No trend <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

Conductivity µS/cm 280 286.6666667 300 - - No trend 300 280 280 250 290 290 280 300 260 290 280 300 280

pH pH 7.92 7.95 7.98 - - No trend 8 8.04 7.84 7.89 7.98 7.88 7.8 7.77 7.88 7.81 7.95 7.92 7.98

Turbidity NTU 2.8 30.36666667 83 - - Significant Decreasing 650 96 300 59 28 29 4.4 2.3 1.8 6.7 83 5.3 2.8

Total Organic Carbon (C) mg/L <5 <5 <5 - - No trend <5.0 <5.0 <5.0 1.1 0.76 <5.0 3.9 3.4 <0.50 7.9 <5.0 1.3 0.62

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - Significant Increasing 23 <5.0 <5.0 7 <5.0 8.7 15 9.4 <20 34 <20 <20 <20

Calculated TDS mg/L 170 176.6666667 180 - - No trend 190 190 190 160 180 180 170 170 180 190 170 180 180

Total Dissolved Solids mg/L 160 165 170 - - No trend 190 140 150 150 180 190 150 180 180 170 160 - 170

Total Suspended Solids mg/L <1 15.9 44 - - Significant Decreasing 230 96 210 56 62 49 8.8 11 3.8 8.2 44 3.2 <1.0

Calculated

Anion Sum me/L 3.08 3.143333333 3.23 - - No trend 3.43 3.45 3.42 2.83 3.32 3.09 3.05 3.2 3.03 3.47 3.08 3.23 3.12

Cation Sum me/L 2.98 3.08 3.13 - - No trend 3.17 3.21 3.2 3.04 3.13 3.16 3.01 3.02 3.22 3.16 2.98 3.13 3.13

Ion Balance (% Difference) % 0.16 1.126666667 1.65 - - Significant Decreasing 3.94 3.6 3.32 3.58 2.95 1.12 0.66 2.89 3.04 4.68 1.65 1.57 0.16

Langelier Index (@ 20C) N/A 0.148 0.174333333 0.203 - - No trend 0.248 0.31 0.111 0.057 0.214 0.087 0.007 0.011 0.084 0.09 0.148 0.172 0.203

Langelier Index (@ 4C) N/A -0.102 -0.075666667 -0.047 - - No trend -0.003 0.06 -0.14 -0.193 -0.036 -0.163 -0.243 -0.239 -0.166 -0.161 -0.102 -0.078 -0.047

Saturation pH (@ 20C) N/A 7.75 7.776666667 7.8 - - No trend 7.75 7.73 7.73 7.83 7.76 7.8 7.79 7.76 7.8 7.72 7.8 7.75 7.78

Saturation pH (@ 4C) N/A 8 8.026666667 8.05 - - No trend 8.01 7.98 7.98 8.08 8.01 8.05 8.04 8.01 8.05 7.98 8.05 8 8.03

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 6.333333333 14 0 Equation No trend 6 <5.0 6.3 8.1 7.4 <5.0 7.5 5.9 <5.0 <5.0 <5.0 14 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.6 4.233333333 4.6 0 5 No trend #N/A #N/A 4.2 4.4 4.7 4.4 4.3 4.3 4.2 4.3 4.6 4.3 4.6 3.6 4.5

Dissolved Barium (Ba) µg/L 19 19.66666667 21 0 1000 No trend 19 18 18 20 21 19 18 19 23 20 19 21 19

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 31000 32000 33000 - - No trend 32000 33000 32000 31000 32000 32000 31000 31000 32000 32000 31000 33000 32000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 0.64 0 Equation Significant Decreasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.55 <0.50 <0.50 <0.50 0.64

Dissolved Iron (Fe) µg/L <50 63.66666667 84 0 300 No trend 85 100 95 <50 <50 <50 64 64 <50 77 <50 84 82

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 4500 4833.333333 5100 - - No trend 5000 5000 5000 4700 4800 5000 4800 4700 5300 5100 4500 4900 5100

Dissolved Manganese (Mn) µg/L 190 203.3333333 210 3 120 No trend 200 200 200 190 180 200 200 220 190 210 190 210 210

Dissolved Molybdenum (Mo) µg/L 6.9 10.63333333 13 0 73 No trend 12 13 13 12 12 12 12 13 12 9.6 13 6.9 12

Dissolved Nickel (Ni) µg/L <2 8 22 0 Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 5.9 <2.0 <2.0 <2.0 <2.0 22 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 660 703.3333333 770 - - No trend 690 710 700 690 730 690 700 730 660 710 660 770 680

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 24000 25000 26000 0 200000 No trend #N/A #N/A 26000 26000 26000 24000 26000 26000 24000 24000 26000 26000 24000 25000 26000

Dissolved Strontium (Sr) µg/L 170 176.6666667 180 0 7000 No trend 180 180 180 180 180 180 180 180 180 170 170 180 180

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <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

Dissolved Uranium (U) µg/L 1.9 1.9 1.9 0 15 No trend 1.8 1.8 1.8 2.1 1.9 1.9 1.7 1.7 2 1.8 1.9 1.9 1.9

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 5.2 0 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.2 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 No trend #N/A #N/A 0.018 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - -

Cyanate mg/L <0.05 <0.05 <0.05 - - No trend <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 0.0011 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 - <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 0.0011 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A
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Table A.48 - WRW-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E3278 C0N6246 C0X2501

1-Jun-16 1-Sep-16 1-Dec-16 7-Jun-17 5-Sep-17 4-Dec-17 8-Jun-18 12-Sep-18 20-Jun-19 17-Sep-19 9-Jun-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.010 <0.010 <0.10 <0.10 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 0.055 0.081 <0.050 0.1 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 0.099 0.11 0.068 <0.050 <0.050 0.079 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 <0.10 0.61 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 0.113333333 0.25 1 0.1 No trend <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 0.33 <0.10 0.71 0.25 <0.090 <0.090

Hydrocarbon Resemblance mg/L - NA NA NA COMMENT NA NA NA COMMENT NA COMMENT NA NA NA

Reached Baseline at C32 mg/L - NA NA YES YES NA NA NA YES NA YES NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.15 0.16 0.16 0.15 0.16 0.16

Copper µg/L 2.36 2.36 2.36 2.32 2.34 2.36 2.32 2.3 2.36 2.36 2.3 2.36 2.36

Lead µg/L 3.18 3.18 3.18 3.1 3.14 3.18 3.1 3.06 3.18 3.18 3.06 3.18 3.18

Nickel µg/L 6656.44 6656.44 6656.44 6539.4 6597.96 6656.44 6539.4 6480.78 6656.44 6656.44 6480.78 6656.44 6656.44

Dissolved Zinc µg/L 16.96 16.41 19.32 13.13 10.63 18.7 33.46 22.46 6.67 27.92 14.82 16.42 8.9
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Table A.49 - WRW-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 16-Mar-17 07-Jun-17 08-Sep-17 04-Dec-17 23-Mar-18 13-Jun-18 07-Sep-18 07-Dec-18 12-Mar-19 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 23.7 86.85 153 - - - 29.4 0.1 96.3 104.6 49 32.3 23.7 89.0 153 81.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.09 6.475 7 - - - 6.1 6.55 6.28 7.54 6.17 5.74 6.09 6.55 7 6.26

Temperature ºC 3 6.75 9.2 - - - 3.8 8.7 7.6 4.1 5.6 6.6 3 6.3 9.2 8.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 17.625 64 - - - Significant Decreasing 20 97 56 51 5.1 19 9.6 6.6 7.5 19 <1.0 7.9 <1.0 13 5.5 <1.0 5.5 64 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.6 5.55 6.1 0 250 120 Significant Increasing #N/A #N/A 3.9 3.5 3.7 3.1 3.7 4.2 4.1 4.8 5.4 4.4 7.2 5.5 7.6 6.6 4.7 5.5 6 4.6 6.1

Dissolved Sulphate (SO4) mg/L 2.5 5.1 10 - - - No trend #N/A #N/A 3.7 16 7.5 7.2 3.6 3.5 6.9 2 3.1 3.9 3.2 3.3 2.6 6.6 4.1 3.9 2.5 10 4

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.011 - - - Significant Decreasing <0.010 0.01 0.018 0.013 0.011 0.014 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.06 - - - No trend <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.099 <0.050 <0.050 <0.050 <0.050 0.06 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.06 0 10 10 No trend <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.099 <0.050 <0.050 <0.050 <0.050 0.06 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.088 0.099 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000325 1.66375E-05 0.0000435 - - 0.019 Significant Decreasing 0.01 0.019 0.000036 0.000951 0.000188 0.000381 0.00000533 0.0000193 0.00000509 0.00000355 0.0000149 0.0000172 0.00000731 0.0000999 0.00000483 0.0000119 0.00000195 0.00000325 0.0000123 0.0000435 0.0000075

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 18.625 64 - - - Significant Decreasing 21 98 56 51 5.1 19 9.6 6.6 7.5 19 <5.0 7.9 <5.0 13 5.5 <5.0 5.5 64 <5.0

Hardness (CaCO3) mg/L 5.9 20.775 64 - - - Significant Decreasing 15 110 35 38 12 70 26 22 33 70 7 11 6.3 19 4.7 5.9 6.6 64 6.6

Reactive Silica (SiO2) mg/L 4.6 5.575 7.2 - - - No trend 4.8 6.8 5.8 4.4 5.1 6.4 5.6 4.9 5.1 6.7 4.8 5.4 5.2 6.6 4 4.6 5.3 7.2 5.2

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 32 62.5 150 - - - Significant Decreasing #N/A #N/A 56 190 120 120 34 54 50 29 37 58 41 39 32 50 36 32 36 150 32

pH pH 5.79 6.25 7.38 - - - Significant Decreasing 6.89 7.77 7.01 7.2 6.06 6.62 6.04 6.18 6.1 6.57 5.86 6.1 5.85 6.41 5.96 5.89 5.94 7.38 5.79

Turbidity NTU 20 185 300 - - - Significant Decreasing >1000 >1000 >1000 >1000 520 650 480 33 270 270 230 950 650 36 4.4 300 20 170 250

Total Organic Carbon (C) mg/L <0.5 1.9375 <5 - - - No trend <25 <5.0 4 16 0.71 0.95 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <0.50 <5.0 2.8 <0.50 <5.0 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 53 73 31 130 <5.0 <5.0 21 <5.0 <5.0 <5.0 <20 <20 <20 <20 23 <20 <20 <20 <20

Calculated TDS mg/L 20 38.75 90 - - - Significant Decreasing 35 130 70 64 23 58 37 28 34 58 22 27 22 39 22 20 23 90 22

Total Dissolved Solids mg/L 20 38 72 - - - No trend 29 140 84 63 28 44 73 23 24 32 23 18 37 36 26 20 27 72 33

Total Suspended Solids mg/L <1 14.4 49 - - - Significant Decreasing 4600 8300 30000 19000 1000 1500 610 <1.0 1.8 170 240 8.8 24 49 2.6 <1.0 <1.0 49 7.6

Calculated

Anion Sum me/L 0.24 0.62 1.64 - - - Significant Decreasing 0.6 2.4 1.39 1.25 0.28 0.58 0.45 0.31 0.37 0.59 0.27 0.39 0.27 0.58 0.33 0.24 0.34 1.64 0.26

Cation Sum me/L 0.28 0.595 1.5 - - - Significant Decreasing 0.44 2.41 0.92 0.96 0.39 1.66 0.73 0.61 0.84 1.63 0.33 0.39 0.31 0.57 0.27 0.28 0.29 1.5 0.31

Ion Balance (% Difference) % 4.46 7.215 8.77 - - - No trend 15.4 0.21 20.4 13.1 16.4 48.2 23.7 32.6 38.8 46.9 10 0 6.9 0.87 10 7.69 7.94 4.46 8.77

Langelier Index (@ 20C) N/A -4.4 -2.628 -0.856 - - - No trend -2.43 -0.092 -1.56 -1.38 -4.01 -2.07 -3.42 -3.49 -3.34 -2.12 NC -3.84 NC -3.06 -4.6 NC -4.4 -0.856 NC

Langelier Index (@ 4C) N/A -4.66 -2.885 -1.11 - - - No trend -2.69 -0.343 -1.81 -1.63 -4.26 -2.32 -3.67 -3.74 -3.59 -2.37 NC -4.09 NC -3.31 -4.85 NC -4.66 -1.11 NC

Saturation pH (@ 20C) N/A 8.24 9.27 10.3 - - - Significant Increasing 9.33 7.87 8.58 8.57 10.1 8.69 9.47 9.67 9.44 8.69 NC 9.94 NC 9.47 10.6 NC 10.3 8.24 NC

Saturation pH (@ 4C) N/A 8.49 9.545 10.6 - - - No trend 9.58 8.12 8.83 8.82 10.3 8.95 9.72 9.92 9.69 8.94 NC 10.2 NC 9.72 10.8 NC 10.6 8.49 NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.9 47.975 110 - - Equation No trend 19 <5.0 71 51 110 8.9 13 13 6.7 <5.0 36 190 39 21 340 110 39 5.9 37

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 1.1 <1.0 <1.0 <1.0 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 19 23.25 29 0 1000 1000 No trend 21 73 38 30 21 40 21 22 21 39 15 35 14 27 11 21 24 29 19

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.029 0.03225 0.037 0 5 Equation No trend 0.045 0.013 0.051 0.041 0.033 0.03 0.03 0.03 0.028 0.042 0.035 0.031 0.035 0.042 0.033 0.037 0.029 0.033 0.03

Dissolved Calcium (Ca) µg/L 1300 5875 19000 - - - Significant Decreasing 4500 32000 10000 11000 3300 21000 7600 6300 9500 21000 1500 2700 1400 5200 960 1300 1600 19000 1600

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.42 0.765 1.6 0 10 10 Significant Decreasing #N/A #N/A 5 1.2 3.2 2.8 1.2 1.1 1.1 0.95 1.4 1.3 0.68 0.77 0.68 1.5 0.59 0.46 0.42 1.6 0.58

Dissolved Copper (Cu) µg/L 1.3 6.9 10 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 4.5 4.8 17 4.8 2.7 2.9 <2.0 2.4 9 10 8.7 9.4 10 10 7.2 1.3 9.1

Dissolved Iron (Fe) µg/L <50 <50 58 - - 300 No trend <50 <50 66 <50 83 <50 <50 <50 <50 <50 <50 120 <50 <50 160 58 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.75 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 630 1435 3800 - - - Significant Decreasing 950 6200 2200 2500 930 4200 1600 1600 2100 4200 760 1000 690 1500 570 630 650 3800 660

Dissolved Manganese (Mn) µg/L 33 211.75 720 1 120 120 Significant Decreasing 1400 1400 820 540 150 770 310 240 320 630 69 75 75 200 48 47 33 720 47

Dissolved Molybdenum (Mo) µg/L <2 2.2 5.8 - - 73 No trend <2.0 5 <2.0 2.4 <2.0 5.8 3 <2.0 3.1 7.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.8 <2.0

Dissolved Nickel (Ni) µg/L 5.4 8.2 11 - - Equation Significant Decreasing 38 7.1 64 39 17 9.1 15 14 14 10 7.5 12 14 25 3.8 5.4 7.5 11 8.9

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 110 195 350 - - - Significant Decreasing 290 700 440 270 220 430 260 190 240 400 150 220 170 210 <100 110 190 350 130

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3400 3950 4900 0 200000 200000 No trend #N/A #N/A 3100 6000 4900 4300 3100 5800 4800 3700 4100 5100 4300 3600 4100 4200 4000 3600 3400 4900 3900

Dissolved Strontium (Sr) µg/L 7.2 17.45 47 0 7000 7000 Significant Decreasing 14 100 31 33 11 58 21 17 26 51 8 12 8.1 16 4.8 7.5 8.1 47 7.2

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 <2.0 <2.0 2.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.1 <2.0 <2.0 4.6 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.1175 0.32 0 20 15 No trend <0.10 0.88 <0.10 <0.10 <0.10 0.22 <0.10 <0.10 <0.10 0.26 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.32 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L 6 12.25 16 0 5000 Equation No trend 36 <5.0 38 24 34 6.2 9.6 11 8.3 6 13 19 15 32 9 12 16 6 15

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 0.023 0 1 0.026 No trend #N/A #N/A 0.12 0.048 0.25 0.28 <0.013 <0.013 0.02 <0.013 <0.013 0.02 0.022 0.022 <0.0020 0.037 <0.013 0.023 <0.013 0.015 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 0.0011 <0.0010 0.001 0.001 0.001 <0.0010 <0.0010 0.001 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0011 <0.0010 0.001 0.001 0.001 <0.0010 <0.0010 0.001 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.49 - WRW-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 16-Mar-17 07-Jun-17 08-Sep-17 04-Dec-17 23-Mar-18 13-Jun-18 07-Sep-18 07-Dec-18 12-Mar-19 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.057 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.054 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.054 <0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.11 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.11 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 5 100 5 5 100 100 5 100 5 5 5 5 100 100 5

Cadmium µg/L 0.04 0.17 0.07 0.07 0.04 0.12 0.05 0.05 0.06 0.12 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.11 0.04

Copper µg/L 2 2.57 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 3.59 1 1 1 2.02 1 1 1 2.02 1 1 1 1 1 1 1 1.8 1

Nickel µg/L 25 7237.43 25 25 25 4866.74 25 25 25 4866.74 25 25 25 25 25 25 25 4498.5 25

Dissolved Zinc µg/L 20.1 22.39 16.95 27.26 8.82 25.35 16.08 14.55 19.35 38.8 14.55 6.24 6.26 14.55 15.22 6.26 13.97 25.11 14.55
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Table A.50 - WRW-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

1-Jun-16 1-Sep-16 1-Dec-16 16-Mar-17 7-Jun-17 8-Sep-17 4-Dec-17 23-Mar-18 13-Jun-18 7-Sep-18 7-Dec-18 12-Mar-19 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 218.9 728.225 2053 - - - 199.5 0.4 460.3 354.2 205 217.1 2053 317.0 218.9 324

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.46 7.6325 7.76 - - - 7.38 8.12 7.3 7.46 7.59 7.82 7.76 7.71 7.46 7.6

Temperature ºC 5.2 6.725 7.6 - - - 6.9 7.4 7.3 6.9 7.1 6.9 5.2 7.6 6.7 7.4

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 130 132.5 140 - - - No trend 120 130 140 130 140 140 130 130 130 130 140 130 140 140 130 130 140 130 130

Carb. Alkalinity (calc. as CaCO3) mg/L 1.2 1.3 1.5 - - - No trend 1.2 <1.0 1.1 <1.0 1.2 1.1 1 1 <1.0 1.1 <1.0 1 1.3 1.3 <1.0 1.2 1.3 1.5 1.2

Dissolved Chloride (Cl) mg/L 3.5 4.2 5.3 0 250 120 Significant Decreasing 4.7 5.7 4.3 4.2 4.1 4.2 3.8 4.5 3.6 3.9 4 4.1 4.5 4.1 3.2 5.3 4.1 3.5 3.9

Dissolved Sulphate (SO4) mg/L 25 32.75 38 - - - No trend #N/A #N/A 26 39 37 34 36 35 35 34 36 35 37 36 40 38 36 25 34 38 34

Dissolved Fluoride (F-) mg/L 0.16 0.1675 0.17 0 1.5 0.12 No trend 0.15 0.18 0.17 0.19 0.18 0.17 0.18 0.17 0.19 0.17 0.18 0.14 0.18 0.18 0.2 0.17 0.17 0.17 0.16

Nutrients

Orthophosphate (P) mg/L <0.01 0.04375 0.16 - - - No trend <0.010 0.012 0.014 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.16 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend 0.22 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.053 <0.050 <0.050 <0.050 0.057 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend 0.22 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.073 - - - No trend #N/A #N/A <0.050 <0.050 <0.050 0.076 <0.050 0.092 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.073 0.05

Unionized Ammonia (as N) mg/L 0.000181 0.00024375 0.0003 - - 0.019 No trend 0.01 0.019 0.000456 0.000347 0.000389 0.0011 0.000407 0.00143 0.000793 0.0000868 0.000488 0.000398 0.0000745 0.000104 0.000143 0.000456 0.000237 0.000181 0.000195 0.0003 0.000299

Physical

Total Alkalinity (Total as CaCO3) mg/L 130 132.5 140 - - - No trend 120 130 140 130 140 140 130 130 130 130 140 130 140 140 130 130 140 130 130

Hardness (CaCO3) mg/L 110 110 110 - - - No trend 100 110 110 110 110 110 110 110 110 110 120 110 120 110 110 110 110 110 110

Reactive Silica (SiO2) mg/L 9.2 9.575 9.8 - - - Significant Increasing 8.8 9.4 9.2 9 9.6 9.1 9.4 9.7 9.6 9.2 9.9 9.6 10 9.5 9 9.6 9.2 9.7 9.8

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 310 320 330 - - - No trend 290 320 310 320 320 320 330 320 320 320 320 320 290 320 320 310 330 330 310

pH pH 8 8.0225 8.07 - - - Significant Increasing 8 7.88 7.93 7.9 7.95 7.93 7.93 7.92 7.9 7.94 7.81 7.92 8 8 7.89 8 8.01 8.07 8.01

Turbidity NTU 1.2 7.475 19 - - - Significant Decreasing 85 >1000 530 120 150 150 640 27 12 6.7 2.7 3.1 2.4 0.45 2 19 4.1 1.2 5.6

Total Organic Carbon (C) mg/L <0.5 1.1525 2.7 - - - Significant Decreasing <5.0 <5.0 <50 <5.0 <5.0 <5.0 <50 0.68 0.74 <0.50 0.53 <0.50 <0.50 <0.50 <0.50 2.7 1.1 <0.50 0.56

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 6.3 26 31 24 23 <5.0 37 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 190 197.5 200 - - - No trend 180 200 210 200 200 200 200 200 200 200 210 200 210 210 200 190 200 200 200

Total Dissolved Solids mg/L 180 193.3333333 200 - - - No trend 170 200 180 180 220 210 210 200 190 190 200 190 220 190 190 180 200 - 200

Total Suspended Solids mg/L 1 4.95 11 - - - Significant Decreasing 360 210 430 130 170 150 720 14 <1.0 11 3.2 3.6 3.4 2.6 1.2 11 6.8 1 1

Calculated

Anion Sum me/L 3.33 3.4675 3.57 - - - No trend 3.16 3.65 3.72 3.53 3.65 3.69 3.44 3.51 3.52 3.48 3.71 3.53 3.82 3.74 3.55 3.33 3.57 3.56 3.41

Cation Sum me/L 3.27 3.3525 3.45 - - - No trend 2.95 3.4 3.42 3.43 3.3 3.41 3.46 3.4 3.39 3.4 3.5 3.44 3.5 3.45 3.4 3.27 3.34 3.35 3.45

Ion Balance (% Difference) % 0.58 1.965 3.33 - - - No trend 3.44 3.55 4.2 1.44 5.04 3.94 0.29 1.59 1.88 1.16 2.91 1.29 4.37 4.03 2.16 0.91 3.33 3.04 0.58

Langelier Index (@ 20C) N/A 0.276 0.3075 0.354 - - - Significant Increasing 0.233 0.18 0.259 0.199 0.254 0.257 0.214 0.214 0.189 0.226 0.135 0.217 0.323 0.318 0.191 0.276 0.311 0.354 0.289

Langelier Index (@ 4C) N/A 0.026 0.0575 0.104 - - - Significant Increasing -0.017 -0.07 0.008 -0.051 0.005 0.007 -0.036 -0.036 -0.061 -0.024 -0.115 -0.033 0.073 0.067 -0.059 0.026 0.061 0.104 0.039

Saturation pH (@ 20C) N/A 7.69 7.7125 7.72 - - - No trend 7.77 7.71 7.67 7.7 7.7 7.67 7.71 7.7 7.71 7.71 7.67 7.7 7.67 7.68 7.7 7.72 7.69 7.72 7.72

Saturation pH (@ 4C) N/A 7.94 7.9625 7.97 - - - No trend 8.02 7.96 7.92 7.95 7.95 7.92 7.96 7.95 7.96 7.96 7.92 7.95 7.92 7.93 7.95 7.97 7.94 7.97 7.97

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 8.4 23 - - Equation No trend 7.5 12 11 8.4 7.4 16 <5.0 5.9 <5.0 5.3 5.1 32 12 <5.0 32 5.6 <5.0 23 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend 2.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 4.2 5.425 6.2 0 10 5 No trend #N/A #N/A 2.5 6.2 6.3 5.4 5.7 4.9 6.1 5.6 5.8 5.6 5.8 6.6 5.9 6.4 6.5 4.2 5.4 5.9 6.2

Dissolved Barium (Ba) µg/L 10 15.25 23 0 1000 1000 Significant Decreasing 22 27 28 21 22 32 23 16 12 13 13 12 18 10 15 23 17 10 11

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 35000 35500 36000 - - - No trend 33000 36000 36000 36000 36000 37000 37000 36000 36000 36000 37000 36000 37000 36000 36000 35000 36000 35000 36000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 1.73 5.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 5.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 1 0.62 3.8 <0.50 <0.50 5.5 0.92

Dissolved Iron (Fe) µg/L <50 58.25 79 - - 300 Significant Increasing <50 <50 100 <50 <50 <50 <50 <50 <50 <50 <50 58 59 <50 65 70 79 59 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.78 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5200 5325 5600 - - - Significant Increasing 4400 5100 5000 5300 5000 5000 5400 5400 5400 5400 5500 5400 5700 5800 5500 5300 5200 5200 5600

Dissolved Manganese (Mn) µg/L 290 317.5 370 4 120 120 Significant Decreasing 730 590 630 430 410 460 370 340 310 350 340 340 320 310 320 370 310 290 300

Dissolved Molybdenum (Mo) µg/L 5.7 11.925 16 - - 73 Significant Increasing 6.4 10 11 11 11 12 12 12 12 12 13 13 15 13 13 5.7 11 16 15

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1200 1225 1300 - - - No trend 1200 1300 1300 1300 1300 1200 1300 1300 1300 1300 1300 1300 1200 1300 1200 1200 1200 1300 1200

Dissolved Selenium (Se) µg/L <0.5 0.6125 1.7 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 1.7 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 25000 25500 26000 0 200000 200000 No trend #N/A #N/A 21000 26000 27000 27000 24000 26000 26000 25000 26000 26000 27000 26000 27000 27000 26000 25000 25000 26000 26000

Dissolved Strontium (Sr) µg/L 200 215 220 0 7000 7000 Significant Increasing 160 200 210 210 210 220 220 220 210 210 220 210 210 210 220 200 220 220 220

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L 3.6 4.175 4.6 0 20 15 Significant Increasing 1.8 3.6 4.1 3.9 3.9 4.4 4.5 4.2 4.2 4.4 4.5 4.3 4.8 4.4 4.4 3.6 4 4.5 4.6

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 6.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.1 6 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 0.023 <0.013 <0.013 <0.013 0.028 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.50 - WRW-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E3278 C0N6246 C0X2501

1-Jun-16 1-Sep-16 1-Dec-16 16-Mar-17 7-Jun-17 8-Sep-17 4-Dec-17 23-Mar-18 13-Jun-18 7-Sep-18 7-Dec-18 12-Mar-19 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 9-Jun-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 0.13 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 0.13

Modified TPH (Tier1) mg/L <0.09 <0.09 0.13 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 0.13

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.16 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.18 0.17 0.18 0.17 0.17 0.17 0.17 0.17 0.17

Copper µg/L 2.36 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.76 2.57 2.76 2.57 2.57 2.57 2.57 2.57 2.57

Lead µg/L 3.18 3.59 3.59 3.59 3.59 3.59 3.59 3.59 3.59 3.59 4.01 3.59 4.01 3.59 3.59 3.59 3.59 3.59 3.59

Nickel µg/L 6656.44 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7812.01 7237.43 7812.01 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43

Dissolved Zinc µg/L 16.96 20.47 47.45 20.14 19.33 19.65 47.45 18.32 10.37 8.38 19.23 12.39 12.11 7.98 9.24 23.27 16.96 12.39 14.18
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Table A.51 - WRW-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E6587 C0K7768 C0N6238 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 26-Mar-18 12-Jun-18 07-Sep-18 11-Dec-18 13-Mar-19 20-Jun-19 17-Sep-19 17-Oct-19 11-Dec-19 17-Mar-20 11-Jun-20 12-Aug-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 73.8 407.46 584 - - - 19 0.08 424.7 318.6 181 337 277.1 285.5 584.00 547.00 547 73.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.77 5.998 6.3 - - - 6.21 5.45 6.55 7 6.33 6.24 6.07 6.3 6.05 5.77 5.87 6

Temperature ºC 5 8.38 10.5 - - - 4.9 7.6 9.2 5.2 5.9 10.98 8.4 5 6.90 9.40 10.5 10.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 20 38.4 63 - - - Significant Increasing 7.2 46 6 6.3 <1.0 5.8 6.4 6.1 6 39 32 52 43 74 84 50 20 26 54 63 29

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 7.3 14.46 18 0 250 120 Significant Increasing #N/A #N/A 3.6 3.3 3.1 3.6 3.5 3.8 3.6 5.8 7.8 8.4 12 11 9.8 18 17 5.9 7.3 12 18 18 17

Dissolved Sulphate (SO4) mg/L 110 218 280 - - - Significant Increasing #N/A #N/A 2.9 10 3.2 2.8 2.3 2.3 2.1 <2.0 <2.0 42 77 78 74 120 140 120 110 180 270 280 250

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 1.6 3.36 5.5 - - - Significant Increasing <0.050 <0.050 0.066 <0.050 <0.050 <0.050 0.078 0.16 3.5 1.9 1.9 2.2 1.9 2.5 2.7 2.3 1.6 2.2 4.9 5.5 2.6

Nitrate (N) mg/L 1.6 3.36 5.5 0 10 10 Significant Increasing <0.050 <0.050 0.066 <0.050 <0.050 <0.050 0.078 0.16 3.3 1.9 1.9 2.2 1.9 2.5 2.7 2.3 1.6 2.2 4.9 5.5 2.6

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.15 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 0.011 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.12 - - - No trend #N/A #N/A <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.36 <0.050 <0.050 <0.050 <0.050 0.056 <0.050 <0.050 <0.050 0.12 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000358 0.000006208 0.0000125 - - 0.019 Significant Decreasing 0.01 0.019 0.0000154 0.000116 0.0000109 0.0000122 0.0000193 0.00000752 0.0000212 0.00000501 0.00000108 0.000193 0.0000154 0.0000316 0.00000716 0.0000087 0.0000584 0.0000048 0.00000621 0.00000407 0.0000125 0.00000358 0.00000468

Physical

Total Alkalinity (Total as CaCO3) mg/L 20 38.4 63 - - - Significant Increasing 7.2 46 6 6.3 <5.0 5.8 6.4 6.1 6 39 32 52 43 74 84 50 20 26 54 63 29

Hardness (CaCO3) mg/L 190 318 380 - - - Significant Increasing 7.3 17 6.8 6.6 5.4 5.5 6.2 7 19 90 130 140 130 220 260 180 190 290 360 370 380

Reactive Silica (SiO2) mg/L 3.3 4.46 4.9 - - - Significant Increasing 2.7 5.1 2.7 2.2 2.4 2.7 3.1 2.7 3 3 3.3 3 3.5 4 3.7 3.5 3.3 4.9 4.8 4.7 4.6

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0 <5.0

Conductivity µS/cm 300 570 750 - - - Significant Increasing #N/A #N/A 30 100 28 28 22 26 28 32 68 200 280 300 250 450 550 400 300 470 730 750 600

pH pH 6.29 6.392 6.56 - - - No trend 6.52 7.4 6.37 6.42 6.62 6.21 6.66 6.31 6.15 6.46 6.46 6.63 6.58 6.84 6.75 6.57 6.32 6.29 6.5 6.56 6.29

Turbidity NTU 1.6 45.04 140 - - - No trend 730 520 56 37 31 55 83 2.4 1.2 42 53 300 210 110 9.7 3.5 19 2.6 1.6 140 62

Total Organic Carbon (C) mg/L <5 <5 <5 - - - Significant Increasing <5.0 0.62 <5.0 <1.0 <0.50 0.83 <5.0 0.74 <5.0 <5.0 0.78 0.68 1.8 2 1.4 3.1 0.82 <5.0 - 2.6 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 30 <5.0 <5.0 24 <5.0 <5.0 <5.0 <5.0 25 5.1 <20 <20 <20 <20 - <20 <20 <20 - <20 <20

Calculated TDS mg/L 220 398 510 - - - Significant Increasing 18 55 18 17 12 17 18 18 41 120 170 190 170 290 320 240 220 330 490 510 440

Total Dissolved Solids mg/L 140 345 470 - - - Significant Increasing 40 54 18 <10 13 20 31 22 47 120 160 180 180 280 320 220 140 370 - 470 400

Total Suspended Solids mg/L 3 4.6 7.2 - - - Significant Decreasing 1100 650 230 140 74 110 160 2.6 26 220 <1.0 1 5 2.6 2.2 <1.0 4.4 3 - 7.2 3.8

Calculated

Anion Sum me/L 3.08 6.008 8.08 - - - Significant Increasing 0.31 1.22 0.28 0.29 0.15 0.27 0.28 0.3 0.59 2.02 2.72 3.14 2.81 4.75 5.2 3.88 3.08 4.79 7.61 8.08 6.48

Cation Sum me/L 3.95 6.642 7.96 - - - Significant Increasing 0.24 0.46 0.24 0.23 0.2 0.22 0.24 0.27 0.57 2.08 2.77 2.95 2.84 4.7 5.47 3.92 3.95 6.06 7.49 7.75 7.96

Ion Balance (% Difference) % 0.79 7.454 12.4 - - - Significant Decreasing 12.7 45.2 7.69 11.5 14.3 10.2 7.69 5.26 1.72 1.46 0.91 3.12 0.53 0.53 2.53 0.51 12.4 11.7 0.79 2.08 10.3

Langelier Index (@ 20C) N/A -2.04 -1.572 -1.1 - - - Significant Increasing -3.66 -1.54 -3.9 -3.79 NC -4.21 -3.66 -3.99 -3.76 -1.91 -1.88 -1.47 -1.61 -0.922 -0.9 -1.43 -2.04 -1.83 -1.22 -1.1 -1.67

Langelier Index (@ 4C) N/A -2.29 -1.82 -1.34 - - - Significant Increasing -3.91 -1.79 -4.15 -4.05 NC -4.46 -3.91 -4.24 -4.01 -2.16 -2.13 -1.72 -1.86 -1.17 -1.15 -1.68 -2.29 -2.08 -1.47 -1.34 -1.92

Saturation pH (@ 20C) N/A 7.65 7.964 8.36 - - - Significant Decreasing 10.2 8.94 10.3 10.2 NC 10.4 10.3 10.3 9.91 8.38 8.34 8.1 8.19 7.76 7.65 7.99 8.36 8.12 7.73 7.65 7.96

Saturation pH (@ 4C) N/A 7.9 8.212 8.61 - - - Significant Decreasing 10.4 9.19 10.5 10.5 NC 10.7 10.6 10.5 10.2 8.63 8.59 8.35 8.44 8.01 7.9 8.24 8.61 8.37 7.97 7.9 8.21

Dissolved Metals

Dissolved Aluminum (Al) µg/L 17 67.6 260 - - Equation Significant Increasing 7.4 6.1 13 11 14 14 16 16 38 7.4 5.8 21 12 6.6 <5.0 17 260 17 20 18 23

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.6 4.78 6.6 0 10 5 Significant Increasing #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.3 2.5 2.9 2.9 3.8 4.4 3.2 6.6 3.6 4.2 4.7 4.8

Dissolved Barium (Ba) µg/L 26 39.2 51 0 1000 1000 Significant Increasing 4.3 5.7 5.2 5.1 5.2 5.1 5.7 6.2 15 15 17 16 15 22 29 25 26 36 40 43 51

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.053 0.0678 0.1 0 5 Equation Significant Increasing 0.015 0.02 0.016 0.012 0.017 0.015 0.013 0.016 0.056 0.025 0.028 0.021 0.029 0.027 0.023 0.029 0.058 0.053 0.067 0.061 0.1

Dissolved Calcium (Ca) µg/L 52000 88200 110000 - - - Significant Increasing 1800 5200 1700 1600 1300 1300 1500 1600 4100 25000 34000 37000 35000 60000 71000 51000 52000 79000 100000 100000 110000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.574 1.2 0 10 10 No trend #N/A #N/A 0.98 1.2 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 5.6 3.2 0.54 0.46 0.5 0.62 0.61 <0.40 1.2 <0.40 0.79 0.48 <0.40

Dissolved Copper (Cu) µg/L 1.1 5.88 16 0 2000 Equation No trend #N/A #N/A 5.2 6.8 3.2 2.5 12 <2.0 3.5 3.5 3.5 <2.0 <2.0 1.3 5.4 6.6 1 3.6 16 3 1.1 6.8 2.5

Dissolved Iron (Fe) µg/L <50 82 310 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 89 <50 <50 <50 <50 <50 <50 <50 310 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 1.1 0 5 Equation No trend <0.50 <0.50 <0.50 0.64 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.1 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 14000 23200 28000 - - - Significant Increasing 670 960 630 610 550 570 620 750 2000 6800 10000 11000 10000 16000 19000 14000 14000 22000 25000 27000 28000

Dissolved Manganese (Mn) µg/L 8.5 16.26 25 0 120 120 No trend 54 70 15 10 7.4 6 8.1 9.2 62 13 8.1 6 14 7.4 7.8 4.5 25 8.5 16 8.8 23

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 2.72 4.8 - - Equation Significant Decreasing 8.7 21 3 3 4.1 <2.0 <2.0 2.4 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.7 2.1 4.8 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 640 932 1200 - - - Significant Increasing 200 290 170 140 140 160 160 150 280 550 440 360 430 640 670 640 640 720 1000 1200 1100

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5100 7480 9200 0 200000 200000 Significant Increasing #N/A #N/A 2100 2500 2300 2200 2000 2400 2500 2800 4300 5700 4900 4600 4900 7200 7400 5500 5100 7000 8200 9200 7900

Dissolved Strontium (Sr) µg/L 100 174 220 0 7000 7000 Significant Increasing 6.6 13 5.6 5.1 5 4.8 5.6 5.9 15 46 64 68 70 120 140 100 100 150 190 210 220

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.2 - - - No trend <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 2.2 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 6.8 13 0 5000 Equation No trend 16 28 5.5 8.1 14 <5.0 <5.0 5.9 6.6 5.8 <5.0 <5.0 7.2 5.6 <5.0 <5.0 13 5.9 7.2 5.4 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 0.1493 0.31 0 1 0.026 No trend #N/A #N/A 0.042 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.76 0.87 0.035 0.025 0.0034 0.22 0.03 <0.013 0.05 0.2 <0.013 0.31 0.18

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 - <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.11 0.014 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 - <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 0.029 0.0063 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.11 0.014 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.51 - WRW-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E6587 C0K7768 C0N6238 C0X2501

01-Jun-16 01-Sep-16 01-Dec-16 21-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 26-Mar-18 12-Jun-18 07-Sep-18 11-Dec-18 13-Mar-19 20-Jun-19 17-Sep-19 17-Oct-19 11-Dec-19 17-Mar-20 11-Jun-20 12-Aug-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 - <0.10 <0.090 <0.090 - <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 - <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 - <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.090 <0.090 - <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.090 <0.090 - <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA - NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA - NA NA

Calculated Guidelines

Aluminum µg/L 100 100 5 5 100 5 100 5 5 5 100 100 5 5 100 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.15 0.2 0.21 0.2 0.3 0.35 0.26 0.27 0.37 0.37 0.37 0.37

Copper µg/L 2 2 2 2 2 2 2 2 2 2.16 2.96 3.15 2.96 4 4 3.91 4 4 4 4 4

Lead µg/L 1 1 1 1 1 1 1 1 1 2.78 4.44 4.88 4.44 7 7 6.72 7 7 7 7 7

Nickel µg/L 25 25 25 25 25 25 25 25 25 6068.29 8380.77 8944.21 8380.77 150 150 11152.47 150 150 150 150 150

Dissolved Zinc µg/L 14.32 4.01 14.55 7.67 5.68 9.38 12.77 8.96 14.55 52.12 44.59 31.38 64.78 111.18 92.17 109.46 67.86 157.84 - 201.92 203.88
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Table A.52 - WRW-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E6587 C0K7768 C0N6238 C0X2501

01-Jun-16 01-Dec-16 21-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 26-Mar-18 12-Jun-18 07-Sep-18 11-Dec-18 13-Mar-19 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 11-Jun-20 12-Aug-20 10-Sep-20 11-Dec-20

Field Parameters

Conductivity (Field) µS/cm 121.9 170.22 205.6 - - - 113.8 0.23 251.3 229.5 135 134 151.4 121.9 188.0 156.5 179.1 205.6

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.49 7.632 8.01 - - - 7.95 8.23 7.33 7.02 6.05 7.22 7.8 7.49 8.01 7.56 7.5 7.6

Temperature ºC 5.5 7.58 8.5 - - - 7 7.9 7.9 6.2 7.9 9.3 7.5 5.5 7.7 8.1 8.5 8.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 72 79.4 83 - - - No trend 77 82 75 82 76 77 74 74 72 74 70 76 81 81 72 78 83 83 81

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - Significant Decreasing 1 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.2 7.76 9.6 0 250 120 Significant Increasing 4.7 3.4 3.2 3.5 3.4 3.6 3.7 3.6 3.5 4.3 6.5 5.7 6.2 4.6 4.2 7.8 9.3 7.9 9.6

Dissolved Sulphate (SO4) mg/L 27 74.2 100 - - - Significant Increasing #N/A #N/A 21 23 19 22 19 19 18 20 18 23 45 40 44 51 27 63 87 94 100

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 0.0102 0.016 - - - No trend 0.017 0.023 0.01 0.011 0.013 0.015 0.013 0.015 0.017 0.014 <0.010 0.024 <0.010 0.014 <0.010 <0.010 0.014 0.011 0.016

Nitrate + Nitrite (N) mg/L <0.05 0.055 0.087 - - - No trend <0.050 <0.050 <0.050 <0.050 0.088 0.11 <0.050 <0.050 <0.050 <0.050 0.53 0.12 <0.050 <0.050 <0.050 <0.050 0.075 0.063 0.087

Nitrate (N) mg/L <0.05 0.055 0.087 0 10 10 Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.53 0.12 <0.050 <0.050 <0.050 <0.050 0.075 0.063 0.087

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 0.013 0.051 0.094 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.088 - - - No trend #N/A #N/A 0.14 0.09 <0.050 0.06 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.088 <0.050

Unionized Ammonia (as N) mg/L 0.0000998 0.00024976 0.000457 - - 0.019 Significant Decreasing 0.01 0.019 0.00366 0.00192 0.000264 0.00109 0.00107 0.000324 0.000322 0.00065 0.000398 0.0000838 0.0000359 0.00000441 0.0000727 0.000238 0.0000998 0.00039 0.000144 0.000457 0.000158

Physical

Total Alkalinity (Total as CaCO3) mg/L 72 80 84 - - - No trend 78 83 75 83 78 78 74 75 72 75 70 76 82 81 72 78 84 84 82

Hardness (CaCO3) mg/L 89 139.8 160 - - - Significant Increasing 66 53 76 72 78 78 80 78 79 88 110 100 120 120 89 130 160 160 160

Reactive Silica (SiO2) mg/L 12 12 12 - - - No trend 10 12 11 11 11 12 12 12 11 11 9.4 11 11 11 12 12 12 12 12

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 190 308 370 - - - Significant Increasing 190 200 180 180 180 190 180 180 180 190 230 200 240 260 190 280 340 360 370

pH pH 7.84 7.92 7.97 - - - No trend 8.16 8.07 7.76 8 8.38 7.85 7.57 7.83 7.94 7.81 7.45 7.79 7.86 7.86 7.84 7.94 7.97 7.96 7.89

Turbidity NTU 5.7 7.68 9 - - - Significant Decreasing 430 220 76 130 46 26 6.3 8.2 0.24 1.7 10 4.3 2.5 6.2 5.7 6.9 8.8 9 8

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - Significant Decreasing <25 <5.0 <1.0 <5.0 3.1 <5.0 0.65 0.51 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 - <20 <20

Calculated TDS mg/L 120 198 240 - - - Significant Increasing 120 130 110 120 120 120 110 110 110 120 150 150 160 160 120 180 220 230 240

Total Dissolved Solids mg/L 110 187.5 250 - - - Significant Increasing 120 150 95 120 120 100 130 110 97 130 140 150 150 150 110 180 - 210 250

Total Suspended Solids mg/L 8 9.85 11 - - - Significant Decreasing 410 740 470 480 150 84 24 25 5 2.8 21 16 12 9.6 8 11 - 11 9.4

Calculated

Anion Sum me/L 2.12 3.368 4.01 - - - Significant Increasing 2.13 2.23 2 2.2 2.05 2.07 1.97 2 1.93 2.09 2.56 2.53 2.72 2.82 2.12 3.09 3.75 3.87 4.01

Cation Sum me/L 1.97 3.12 3.79 - - - Significant Increasing 1.8 2.07 1.84 1.89 1.87 1.93 1.88 1.81 1.8 1.99 2.36 2.3 2.61 2.61 1.97 2.78 3.48 3.58 3.79

Ion Balance (% Difference) % 2.82 3.878 5.28 - - - No trend 8.4 3.72 4.17 7.58 4.59 3.5 2.34 4.99 3.49 2.45 4.07 4.76 2.06 3.87 3.67 5.28 3.73 3.89 2.82

Langelier Index (@ 20C) N/A -0.23 0.0408 0.166 - - - No trend -0.008 -0.185 -0.354 -0.096 0.276 -0.23 -0.534 -0.277 -0.168 -0.238 -0.573 -0.21 -0.042 -0.053 -0.23 0.032 0.166 0.156 0.08

Langelier Index (@ 4C) N/A -0.481 -0.2088 -0.083 - - - No trend -0.259 -0.435 -0.605 -0.347 0.025 -0.481 -0.785 -0.527 -0.419 -0.489 -0.824 -0.461 -0.292 -0.303 -0.481 -0.218 -0.083 -0.093 -0.169

Saturation pH (@ 20C) N/A 7.8 7.878 8.07 - - - Significant Decreasing 8.17 8.25 8.11 8.1 8.1 8.08 8.1 8.11 8.11 8.05 8.03 8 7.91 7.91 8.07 7.91 7.8 7.8 7.81

Saturation pH (@ 4C) N/A 8.05 8.128 8.32 - - - Significant Decreasing 8.42 8.5 8.36 8.35 8.35 8.34 8.35 8.36 8.36 8.3 8.28 8.25 8.16 8.16 8.32 8.16 8.05 8.05 8.06

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 95.76 460 - - Equation Significant Decreasing 13 21 52 10 170 12 9.5 8.6 11 8.6 15 11 5.7 68 7.4 6.4 <5.0 460 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 35 46.6 58 5 10 5 Significant Increasing #N/A #N/A 27 39 31 33 33 38 38 40 57 52 37 47 49 47 35 46 47 47 58

Dissolved Barium (Ba) µg/L 13 14.2 16 0 1000 1000 Significant Increasing 4.7 7.8 8.8 8.3 7.8 7.5 7.7 7.1 8.4 10 17 15 11 15 13 16 13 15 14

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 26000 41200 48000 - - - Significant Increasing 20000 16000 23000 22000 23000 24000 24000 24000 24000 27000 31000 31000 36000 35000 26000 38000 47000 47000 48000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.46 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 1.2 1 0.67 0.41 0.62 <0.40 <0.40 0.46 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 2.11 5.3 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 2.8 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 1.3 0.52 6.8 4.7 3.2 0.7 <0.50 5.3 1.1

Dissolved Iron (Fe) µg/L <50 <50 140 - - 300 No trend <50 <50 <50 <50 160 <50 <50 <50 <50 <50 51 <50 <50 110 <50 <50 <50 140 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5700 8600 9800 - - - Significant Increasing 3800 3200 4700 4100 4700 4700 4700 4700 4800 5000 7100 6600 7000 7300 5700 7900 9800 9800 9800

Dissolved Manganese (Mn) µg/L 2.5 13.48 39 0 120 120 No trend 33 28 82 94 38 25 46 50 120 120 59 56 170 23 2.5 39 7.3 11 7.6

Dissolved Molybdenum (Mo) µg/L <2 <2 2.4 - - 73 Significant Decreasing 5.1 10 3 3.2 2.8 3.1 3.1 3.5 3.4 3.6 2.4 2.5 2.8 2.2 <2.0 2.1 <2.0 2.1 2.4

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 3.3 2.9 <2.0 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 400 504 640 - - - Significant Increasing 140 650 410 390 370 430 420 380 380 450 440 400 480 440 400 470 530 640 480

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4100 7740 13000 0 200000 200000 No trend #N/A #N/A 11000 23000 7200 10000 6800 8100 6100 5400 4800 4800 5200 5200 5600 5100 4100 5300 7100 9200 13000

Dissolved Strontium (Sr) µg/L 59 87.2 100 0 7000 7000 Significant Increasing 56 52 53 49 49 51 49 50 50 58 61 63 74 75 59 79 98 100 100

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 5 - - - No trend <2.0 <2.0 <2.0 <2.0 4.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.5 <2.0 <2.0 <2.0 5 <2.0

Dissolved Uranium (U) µg/L 0.98 2.016 2.6 0 20 15 No trend 1.7 4.3 1.3 1.8 1.4 1.7 1.5 1.4 1.5 1.7 1.3 1.6 2.2 1.7 0.98 1.8 2.1 2.6 2.6

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6.9 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.9 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0037 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 - <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0037 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.52 - WRW-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C071778 C0E6587 C0K7768 C0N6238 C0X2501

01-Jun-16 01-Dec-16 21-Mar-17 07-Jun-17 12-Sep-17 05-Dec-17 26-Mar-18 12-Jun-18 07-Sep-18 11-Dec-18 13-Mar-19 20-Jun-19 17-Sep-19 11-Dec-19 17-Mar-20 11-Jun-20 12-Aug-20 10-Sep-20 11-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend 0.05 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA

Reached Baseline at C32 mg/L - - YES NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 5 100 100 100 100 100 100 100

Cadmium µg/L 0.11 0.09 0.13 0.12 0.13 0.13 0.13 0.13 0.13 0.14 0.17 0.16 0.18 0.18 0.14 0.2 0.23 0.23 0.23

Copper µg/L 2 2 2 2 2 2 2 2 2 2.12 2.57 2.36 2.76 2.76 2.14 2.96 3.53 3.53 3.53

Lead µg/L 1.87 1 2.24 2.09 2.32 2.32 2.39 2.32 2.36 2.7 3.59 3.18 4.01 4.01 2.74 4.44 5.79 5.79 5.79

Nickel µg/L 4621.7 25 5231.14 4988.61 5351.81 5351.81 5472.11 5351.81 5412.01 5949.73 7237.43 6656.44 7812.01 7812.01 6009.05 8380.77 10056.78 10056.78 10056.78

Dissolved Zinc µg/L 19.53 8.78 8.38 12.42 13.13 15.15 8.37 6.4 6.13 11.16 17.74 24.76 16.37 10.2 9.9 9.27 - 17.11 15.77
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Table A.53 - SSP-1A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 248.8 337.7 434 - - - 434 248.8 330.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.01 7.673333333 8.38 - - - 8.38 7.63 7.01

Temperature ºC 8.3 9.433333333 11.4 - - - 11.4 8.6 8.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 100 116.6666667 130 - - - 0 120 130 100

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.4 - - - 0 <1.0 1.4 <1.0

Dissolved Chloride (Cl) mg/L 6.7 15.13333333 29 0 250 120 0 29 9.7 6.7

Dissolved Sulphate (SO4) mg/L 25 36.33333333 45 - - - 0 39 45 25

Dissolved Fluoride (F-) mg/L 0.18 0.26 0.35 0 1.5 0.12 0 0.35 0.25 0.18

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.012 - - - 0 <0.010 0.012 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.061 - - - 0 0.061 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.061 0 10 10 0 0.061 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 0 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.063 - - - 0 0.063 <0.050 0.056

Unionized Ammonia (as N) mg/L 0.0000929 0.001082967 0.00298 - - 0.019 0 0.00298 0.000176 0.0000929

Physical

Total Alkalinity (Total as CaCO3) mg/L 100 116.6666667 130 - - - 0 120 130 100

Hardness (CaCO3) mg/L 92 117.3333333 140 - - - 0 120 140 92

Reactive Silica (SiO2) mg/L 7.3 8.666666667 9.4 - - - 0 7.3 9.4 9.3

Colour TCU <5 <5 <5 - - - 0 <5.0 <5.0 <5.0

Conductivity µS/cm 240 326.6666667 380 - - - 0 380 360 240

pH pH 7.93 7.983333333 8.06 - - - 0 7.93 8.06 7.96

Turbidity NTU 16 19.33333333 25 - - - 0 16 25 17

Total Organic Carbon (C) mg/L <5 <5 6.6 - - - 0 6.6 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 21.33333333 44 - - - 0 44 <20 <20

Calculated TDS mg/L 160 206.6666667 240 - - - 0 240 220 160

Total Dissolved Solids mg/L 140 216.6666667 290 - - - 0 290 220 140

Total Suspended Solids mg/L 3 4.933333333 7 - - - 0 7 4.8 3

Calculated

Anion Sum me/L 2.77 3.526666667 3.95 - - - 0 3.95 3.86 2.77

Cation Sum me/L 2.71 3.726666667 4.77 - - - 0 4.77 3.7 2.71

Ion Balance (% Difference) % 1.09 4.203333333 9.4 - - - 0 9.4 2.12 1.09

Langelier Index (@ 20C) N/A 0.042 0.19 0.396 - - - 0 0.132 0.396 0.042

Langelier Index (@ 4C) N/A -0.209 -0.060333333 0.146 - - - 0 -0.118 0.146 -0.209

Saturation pH (@ 20C) N/A 7.67 7.796666667 7.92 - - - 0 7.8 7.67 7.92

Saturation pH (@ 4C) N/A 7.92 8.046666667 8.17 - - - 0 8.05 7.92 8.17

Dissolved Metals

Dissolved Aluminum (Al) µg/L 6.9 10.03333333 16 - - Equation 0 16 6.9 7.2

Dissolved Antimony (Sb) µg/L <1 <1 1.1 0 6 6 0 1.1 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 1.7 0 10 5 0 <1.0 1.7 <1.0

Dissolved Barium (Ba) µg/L 42 62 75 0 1000 1000 0 75 69 42

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.015 0 5 Equation 0 <0.010 <0.010 0.015

Dissolved Calcium (Ca) µg/L 27000 34666.66667 41000 - - - 0 36000 41000 27000

Dissolved Chromium (Cr) µg/L <1 <1 1.7 0 50 - 0 1.7 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.43 0.67 0 10 10 0 0.42 0.67 <0.40

Dissolved Copper (Cu) µg/L <0.5 2.983333333 5.1 0 2000 Equation 0 3.6 5.1 <0.50

Dissolved Iron (Fe) µg/L <50 <50 56 - - 300 0 <50 56 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation 0 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5600 7500 9400 - - - 0 7500 9400 5600

Dissolved Manganese (Mn) µg/L 230 343.3333333 500 3 120 120 0 230 500 300

Dissolved Molybdenum (Mo) µg/L 18 31.66666667 48 - - 73 0 48 29 18

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation 0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100 <100 <100

Dissolved Potassium (K) µg/L 1600 2733.333333 4400 - - - 0 4400 2200 1600

Dissolved Selenium (Se) µg/L <0.5 0.7 1.6 0 50 1 0 1.6 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 19000 30000 52000 0 200000 200000 0 52000 19000 19000

Dissolved Strontium (Sr) µg/L 88 162.6666667 200 0 7000 7000 0 200 200 88

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 2.7 3.6 5 0 20 15 0 5 3.1 2.7

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 5000 Equation 0 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 0 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 0.013833333 0.021 0 0.06 0.002 0 0.02 0.021 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.53 - SSP-1A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.053 <0.053 <0.09 - - - 0 <0.053 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.09 - - - 0 <0.090 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.053 - - - 0 <0.053 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.096 - - - 0 <0.096 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.096 0 3.2 0.1 0 <0.096 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100

Cadmium µg/L 0.18 0.21 0.15

Copper µg/L 2.76 3.15 2.2

Lead µg/L 4.01 4.88 2.86

Nickel µg/L 7812.01 8944.21 6186.53

Dissolved Zinc µg/L 26.68 31.53 35.12
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Table A.54 - SSP-1B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 96.3 212.2 365 - - - 365 175.3 96.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.03 7.586666667 8.19 - - - 8.19 7.54 7.03

Temperature ºC 6.7 8.15 10.15 - - - 10.15 7.6 6.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 61 87 100 - - - 0 100 100 61

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1 - - - 0 <1.0 1 <1.0

Dissolved Chloride (Cl) mg/L 5.1 7.633333333 9.6 0 250 120 0 9.6 5.1 8.2

Dissolved Sulphate (SO4) mg/L 4.8 19.6 37 - - - 0 37 17 4.8

Dissolved Fluoride (F-) mg/L <0.1 0.173333333 0.25 0 1.5 0.12 0 0.25 0.22 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - 0 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.075 - - - 0 <0.050 0.075 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.075 0 10 10 0 <0.050 0.075 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 0 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.057 - - - 0 0.05 <0.050 0.057

Unionized Ammonia (as N) mg/L 0.0000871 0.000543033 0.00141 - - 0.019 0 0.00141 0.000132 0.0000871

Physical

Total Alkalinity (Total as CaCO3) mg/L 62 87.33333333 100 - - - 0 100 100 62

Hardness (CaCO3) mg/L 60 82 100 - - - 0 86 100 60

Reactive Silica (SiO2) mg/L 4.4 6.466666667 8.3 - - - 0 6.7 8.3 4.4

Colour TCU <5 <5 7.3 - - - 0 <5.0 <5.0 7.3

Conductivity µS/cm 130 226.6666667 310 - - - 0 310 240 130

pH pH 7.71 7.913333333 8.03 - - - 0 8 8.03 7.71

Turbidity NTU 77 396 >1000 - - - 0 110 77 >1000

Total Organic Carbon (C) mg/L <5 10 <50 - - - 0 <5.0 <5.0 <50

Total Chemical Oxygen Demand mg/L <20 28 64 - - - 0 <20 <20 64

Calculated TDS mg/L 83 137.6666667 180 - - - 0 180 150 83

Total Dissolved Solids mg/L 130 150 180 - - - 0 180 140 130

Total Suspended Solids mg/L 32 260.3333333 700 - - - 0 49 32 700

Calculated

Anion Sum me/L 1.56 2.433333333 3.15 - - - 0 3.15 2.59 1.56

Cation Sum me/L 1.43 2.426666667 3.22 - - - 0 3.22 2.63 1.43

Ion Balance (% Difference) % 0.77 2.073333333 4.35 - - - 0 1.1 0.77 4.35

Langelier Index (@ 20C) N/A -0.56 -0.119666667 0.157 - - - 0 0.044 0.157 -0.56

Langelier Index (@ 4C) N/A -0.811 -0.370333333 -0.093 - - - 0 -0.207 -0.093 -0.811

Saturation pH (@ 20C) N/A 7.87 8.03 8.27 - - - 0 7.95 7.87 8.27

Saturation pH (@ 4C) N/A 8.12 8.28 8.52 - - - 0 8.2 8.12 8.52

Dissolved Metals

Dissolved Aluminum (Al) µg/L 6.8 971.3666667 2900 - - Equation 0 2900 7.3 6.8

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 1.266666667 1.8 0 10 5 0 1.8 1.5 <1.0

Dissolved Barium (Ba) µg/L 34 45.33333333 59 0 1000 1000 0 59 43 34

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.013666667 0.024 0 5 Equation 0 0.024 <0.010 0.012

Dissolved Calcium (Ca) µg/L 20000 25333.33333 30000 - - - 0 26000 30000 20000

Dissolved Chromium (Cr) µg/L <1 1.2 2.6 0 50 - 0 2.6 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.466666667 1 0 10 10 0 1 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 1.65 3.4 0 2000 Equation 0 3.4 <0.50 1.3

Dissolved Iron (Fe) µg/L <50 516.6666667 1500 - - 300 0 1500 <50 <50

Dissolved Lead (Pb) µg/L <0.5 0.5 1 0 5 Equation 0 1 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2300 4766.666667 6600 - - - 0 5400 6600 2300

Dissolved Manganese (Mn) µg/L 320 640 1000 3 120 120 0 320 1000 600

Dissolved Molybdenum (Mo) µg/L 11 18 27 - - 73 0 27 16 11

Dissolved Nickel (Ni) µg/L <2 <2 2.8 - - Equation 0 2.8 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100 <100 <100

Dissolved Potassium (K) µg/L 820 1540 2700 - - - 0 2700 1100 820

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5100 16700 32000 0 200000 200000 0 32000 13000 5100

Dissolved Strontium (Sr) µg/L 80 190 260 0 7000 7000 0 230 260 80

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 2.7 0 4400 4400 0 <2.0 2.7 <2.0

Dissolved Titanium (Ti) µg/L <2 3.933333333 9.8 - - - 0 9.8 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.38 1.46 3 0 20 15 0 3 1 0.38

Dissolved Vanadium (V) µg/L <2 <2 3.5 0 6.2 6 0 3.5 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 7.2 0 5000 Equation 0 7.2 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 0.021 0.05 0 1 0.026 0 <0.013 <0.013 0.05

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 0 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.54 - SSP-1B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.05 <0.05 <0.09 - - - 0 <0.050 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.09 - - - 0 <0.090 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 0 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100

Cadmium µg/L 0.14 0.16 0.1

Copper µg/L 2.08 2.36 2

Lead µg/L 2.63 3.18 1

Nickel µg/L 5830.84 6656.44 25

Dissolved Zinc µg/L 13.22 24.67 55.65
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Table A.55 - SSP-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 186 225.2 289 - - - 289 200.6 186

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.26 7.66 8.09 - - - 8.09 7.63 7.26

Temperature ºC 8.2 9.673333333 10.8 - - - 10.02 10.8 8.2

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 110 116.6666667 120 - - - 0 110 120 120

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.2 - - - 0 <1.0 1.2 <1.0

Dissolved Chloride (Cl) mg/L 3.8 4.2 4.6 0 250 120 0 3.8 4.2 4.6

Dissolved Sulphate (SO4) mg/L 7.2 12.4 17 - - - 0 17 7.2 13

Dissolved Fluoride (F-) mg/L 0.25 0.303333333 0.35 0 1.5 0.12 0 0.25 0.35 0.31

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - 0 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 0 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 0 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000073 0.000280333 0.000559 - - 0.019 0 0.000559 0.000209 0.000073

Physical

Total Alkalinity (Total as CaCO3) mg/L 110 116.6666667 120 - - - 0 110 120 120

Hardness (CaCO3) mg/L 96 102 110 - - - 0 100 96 110

Reactive Silica (SiO2) mg/L 6.6 6.966666667 7.2 - - - 0 6.6 7.2 7.1

Colour TCU <5 <5 <5 - - - 0 <5.0 <5.0 <5.0

Conductivity µS/cm 240 246.6666667 260 - - - 0 260 240 240

pH pH 7.92 7.953333333 8.02 - - - 0 7.92 8.02 7.92

Turbidity NTU 0.24 4.64 13 - - - 0 13 0.68 0.24

Total Organic Carbon (C) mg/L 0.59 1.33 1.8 - - - 0 1.8 1.6 0.59

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - 0 <20 <20 <20

Calculated TDS mg/L 150 150 150 - - - 0 150 150 150

Total Dissolved Solids mg/L 130 136.6666667 140 - - - 0 130 140 140

Total Suspended Solids mg/L <1 2.133333333 5.4 - - - 0 5.4 <1.0 <1.0

Calculated

Anion Sum me/L 2.72 2.756666667 2.83 - - - 0 2.72 2.72 2.83

Cation Sum me/L 2.62 2.666666667 2.7 - - - 0 2.68 2.62 2.7

Ion Balance (% Difference) % 0.74 1.653333333 2.35 - - - 0 0.74 1.87 2.35

Langelier Index (@ 20C) N/A 0.079 0.135 0.181 - - - 0 0.079 0.181 0.145

Langelier Index (@ 4C) N/A -0.172 -0.115666667 -0.069 - - - 0 -0.172 -0.069 -0.106

Saturation pH (@ 20C) N/A 7.78 7.82 7.84 - - - 0 7.84 7.84 7.78

Saturation pH (@ 4C) N/A 8.03 8.07 8.09 - - - 0 8.09 8.09 8.03

Dissolved Metals

Dissolved Aluminum (Al) µg/L 13 14 15 - - Equation 0 14 15 13

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 1.4 2 0 10 5 0 <1.0 2 1.7

Dissolved Barium (Ba) µg/L 26 27.33333333 28 0 1000 1000 0 28 26 28

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.011 0 5 Equation 0 0.011 <0.010 0.01

Dissolved Calcium (Ca) µg/L 28000 30000 32000 - - - 0 30000 28000 32000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - 0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.95 1.083333333 1.2 0 10 10 0 0.95 1.1 1.2

Dissolved Copper (Cu) µg/L 1 2.766666667 5.3 0 2000 Equation 0 1 5.3 2

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 0 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation 0 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6300 6533.333333 6900 - - - 0 6400 6300 6900

Dissolved Manganese (Mn) µg/L 1200 2400 3500 3 120 120 0 1200 2500 3500

Dissolved Molybdenum (Mo) µg/L 5.4 11.46666667 16 - - 73 0 5.4 13 16

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation 0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100 <100 <100

Dissolved Potassium (K) µg/L 2500 2866.666667 3300 - - - 0 3300 2800 2500

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 11000 13333.33333 15000 0 200000 200000 0 14000 15000 11000

Dissolved Strontium (Sr) µg/L 96 98 100 0 7000 7000 0 100 96 98

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.39 0.563333333 0.77 0 20 15 0 0.39 0.53 0.77

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6.4 0 5000 Equation 0 6.4 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 0 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 0 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.55 - SSP-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.05 <0.05 <0.09 - - - 0 <0.050 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.09 - - - 0 <0.090 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 0 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100

Cadmium µg/L 0.16 0.15 0.17

Copper µg/L 2.36 2.28 2.57

Lead µg/L 3.18 3.02 3.59

Nickel µg/L 6656.44 6422.08 7237.43

Dissolved Zinc µg/L 13.83 18.47 19.1
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Table A.56 - SSP-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 176.7 223.2333333 307 - - - 307 186 176.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.42 7.733333333 8.13 - - - 8.13 7.65 7.42

Temperature ºC 6.7 7.643333333 9.13 - - - 9.13 7.1 6.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 120 120 120 - - - 0 120 120 120

Carb. Alkalinity (calc. as CaCO3) mg/L 1.2 1.466666667 1.6 - - - 0 1.6 1.6 1.2

Dissolved Chloride (Cl) mg/L 3.9 4.166666667 4.4 0 250 120 0 4.2 3.9 4.4

Dissolved Sulphate (SO4) mg/L 17 19.66666667 22 - - - 0 22 20 17

Dissolved Fluoride (F-) mg/L 0.2 0.206666667 0.21 0 1.5 0.12 0 0.21 0.2 0.21

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - 0 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.063333333 0.14 - - - 0 0.14 <0.050 <0.050

Nitrate (N) mg/L <0.05 0.063333333 0.14 0 10 10 0 0.14 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 0 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L 0.056 0.057666667 0.059 - - - 0 0.059 0.058 0.056

Unionized Ammonia (as N) mg/L 0.00021 0.000646667 0.00135 - - 0.019 0 0.00135 0.00038 0.00021

Physical

Total Alkalinity (Total as CaCO3) mg/L 120 120 120 - - - 0 120 120 120

Hardness (CaCO3) mg/L 86 88 90 - - - 0 86 88 90

Reactive Silica (SiO2) mg/L 8.3 9.033333333 9.7 - - - 0 8.3 9.1 9.7

Colour TCU <5 <5 <5 - - - 0 <5.0 <5.0 <5.0

Conductivity µS/cm 250 266.6666667 280 - - - 0 280 270 250

pH pH 8.03 8.12 8.17 - - - 0 8.16 8.17 8.03

Turbidity NTU 5.9 34.96666667 59 - - - 0 40 59 5.9

Total Organic Carbon (C) mg/L <5 <5 <5 - - - 0 <5.0 <5.0 0.82

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - 0 <20 <20 <20

Calculated TDS mg/L 160 163.3333333 170 - - - 0 170 160 160

Total Dissolved Solids mg/L 150 153.3333333 160 - - - 0 150 160 150

Total Suspended Solids mg/L 4 4.666666667 5.6 - - - 0 4.4 4 5.6

Calculated

Anion Sum me/L 2.91 2.933333333 2.97 - - - 0 2.97 2.91 2.92

Cation Sum me/L 2.77 2.8 2.83 - - - 0 2.83 2.8 2.77

Ion Balance (% Difference) % 1.93 2.326666667 2.64 - - - 0 2.41 1.93 2.64

Langelier Index (@ 20C) N/A 0.227 0.298666667 0.343 - - - 0 0.326 0.343 0.227

Langelier Index (@ 4C) N/A -0.023 0.048333333 0.093 - - - 0 0.075 0.093 -0.023

Saturation pH (@ 20C) N/A 7.8 7.82 7.83 - - - 0 7.83 7.83 7.8

Saturation pH (@ 4C) N/A 8.05 8.07 8.08 - - - 0 8.08 8.08 8.05

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 5.2 6.7 - - Equation 0 6.4 6.7 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.6 3.1 3.5 0 10 5 0 2.6 3.5 3.2

Dissolved Barium (Ba) µg/L 14 21.33333333 30 0 1000 1000 0 30 20 14

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation 0 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 29000 29666.66667 30000 - - - 0 29000 30000 30000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - 0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 0 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.86 2.653333333 5.3 0 2000 Equation 0 0.86 5.3 1.8

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 0 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation 0 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3100 3200 3400 - - - 0 3100 3100 3400

Dissolved Manganese (Mn) µg/L 180 190 210 3 120 120 0 210 180 180

Dissolved Molybdenum (Mo) µg/L 9.8 11.93333333 15 - - 73 0 15 11 9.8

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation 0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100 <100 <100

Dissolved Potassium (K) µg/L 710 766.6666667 800 - - - 0 800 710 790

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 22000 23333.33333 25000 0 200000 200000 0 25000 23000 22000

Dissolved Strontium (Sr) µg/L 160 166.6666667 170 0 7000 7000 0 170 170 160

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 1.6 3.1 5 0 20 15 0 2.7 5 1.6

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 5000 Equation 0 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 0 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 0 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Page 1 of 2

 121619250



Table A.56 - SSP-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.05 <0.05 <0.09 - - - 0 <0.050 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.09 - - - 0 <0.090 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 0 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100

Cadmium µg/L 0.14 0.14 0.15

Copper µg/L 2.08 2.12 2.16

Lead µg/L 2.63 2.7 2.78

Nickel µg/L 5830.84 5949.73 6068.29

Dissolved Zinc µg/L 13.22 19.98 15.8
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Table A.57 - SSP-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 165.6 191.8666667 224 - - - 224 165.6 186

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.99 7.41 7.63 - - - 7.61 7.63 6.99

Temperature ºC 7.8 8.61 9.6 - - - 8.43 9.6 7.8

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 93 97.66666667 100 - - - 0 93 100 100

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.1 - - - 0 1.1 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4 5.066666667 6.9 0 250 120 0 4 4.3 6.9

Dissolved Sulphate (SO4) mg/L 4.1 6.2 8.9 - - - 0 4.1 8.9 5.6

Dissolved Fluoride (F-) mg/L 0.14 0.16 0.19 0 1.5 0.12 0 0.14 0.19 0.15

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - 0 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.079 - - - 0 <0.050 <0.050 0.079

Nitrate (N) mg/L <0.05 <0.05 0.079 0 10 10 0 <0.050 <0.050 0.079

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 0 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.055 - - - 0 <0.050 <0.050 0.055

Unionized Ammonia (as N) mg/L 0.0000837 0.000146567 0.00019 - - 0.019 0 0.000166 0.00019 0.0000837

Physical

Total Alkalinity (Total as CaCO3) mg/L 94 98 100 - - - 0 94 100 100

Hardness (CaCO3) mg/L 90 94.33333333 98 - - - 0 90 95 98

Reactive Silica (SiO2) mg/L 10 11.33333333 12 - - - 0 10 12 12

Colour TCU <5 <5 <5 - - - 0 <5.0 <5.0 <5.0

Conductivity µS/cm 190 203.3333333 220 - - - 0 190 220 200

pH pH 7.9 7.996666667 8.08 - - - 0 8.08 8.01 7.9

Turbidity NTU 10 17.66666667 29 - - - 0 14 29 10

Total Organic Carbon (C) mg/L <0.5 1.75 <5 - - - 0 <5.0 <5.0 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - 0 <20 <20 <20

Calculated TDS mg/L 110 123.3333333 130 - - - 0 110 130 130

Total Dissolved Solids mg/L 110 130 140 - - - 0 110 140 140

Total Suspended Solids mg/L 6.9 8.366666667 11 - - - 0 6.9 11 7.2

Calculated

Anion Sum me/L 2.09 2.276666667 2.41 - - - 0 2.09 2.41 2.33

Cation Sum me/L 2.04 2.2 2.33 - - - 0 2.04 2.33 2.23

Ion Balance (% Difference) % 1.21 1.696666667 2.19 - - - 0 1.21 1.69 2.19

Langelier Index (@ 20C) N/A 0.01 0.090333333 0.144 - - - 0 0.144 0.117 0.01

Langelier Index (@ 4C) N/A -0.241 -0.160333333 -0.106 - - - 0 -0.106 -0.134 -0.241

Saturation pH (@ 20C) N/A 7.89 7.906666667 7.94 - - - 0 7.94 7.89 7.89

Saturation pH (@ 4C) N/A 8.14 8.156666667 8.19 - - - 0 8.19 8.14 8.14

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 8.566666667 18 - - Equation 0 5.2 18 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 1.3 0 10 5 0 <1.0 1.3 <1.0

Dissolved Barium (Ba) µg/L 27 33 40 0 1000 1000 0 27 40 32

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.01 0 5 Equation 0 <0.010 <0.010 0.01

Dissolved Calcium (Ca) µg/L 28000 28333.33333 29000 - - - 0 28000 28000 29000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - 0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.43 0 10 10 0 <0.40 0.43 <0.40

Dissolved Copper (Cu) µg/L <0.5 3.883333333 9.4 0 2000 Equation 0 <0.50 9.4 2

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 0 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation 0 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5300 5633.333333 5900 - - - 0 5300 5700 5900

Dissolved Manganese (Mn) µg/L 48 122.6666667 220 1 120 120 0 48 220 100

Dissolved Molybdenum (Mo) µg/L <2 3.9 7.9 - - 73 0 <2.0 7.9 2.8

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation 0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100 <100 <100

Dissolved Potassium (K) µg/L 340 576.6666667 800 - - - 0 340 800 590

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5200 7000 9800 0 200000 200000 0 5200 9800 6000

Dissolved Strontium (Sr) µg/L 57 63.66666667 76 0 7000 7000 0 57 76 58

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 2.5 5.5 0 4400 4400 0 5.5 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.59 1.4 2.8 0 20 15 0 0.59 2.8 0.81

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 5000 Equation 0 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 0 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 0 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.57 - SSP-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  C0O5330 C0W4602

18-Jun-20 17-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.05 <0.05 <0.09 - - - 0 <0.050 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.09 - - - 0 <0.090 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 0 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100

Cadmium µg/L 0.15 0.15 0.16

Copper µg/L 2.16 2.26 2.32

Lead µg/L 2.78 2.98 3.1

Nickel µg/L 6068.29 6363.31 6539.4

Dissolved Zinc µg/L 21.09 21.84 16.3
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Table A. - SSP-3B Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  

18-Jun-20

Field Parameters

Conductivity (Field) µS/cm 292 292 292 - - - 292

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.65 7.65 7.65 - - - 7.65

Temperature ºC 10.13 10.13 10.13 - - - 10.13

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 120 120 120 - - - 0 120

Carb. Alkalinity (calc. as CaCO3) mg/L 1.4 1.4 1.4 - - - 0 1.4

Dissolved Chloride (Cl) mg/L 4.6 4.6 4.6 0 250 120 0 4.6

Dissolved Sulphate (SO4) mg/L 14 14 14 - - - 0 14

Dissolved Fluoride (F-) mg/L 0.16 0.16 0.16 0 1.5 0.12 0 0.16

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - 0 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - 0 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 0 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 0 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - 0 <0.050

Unionized Ammonia (as N) mg/L 0.000208 0.000208 0.000208 - - 0.019 0 0.000208

Physical

Total Alkalinity (Total as CaCO3) mg/L 120 120 120 - - - 0 120

Hardness (CaCO3) mg/L 99 99 99 - - - 0 99

Reactive Silica (SiO2) mg/L 11 11 11 - - - 0 11

Colour TCU <5 <5 <5 - - - 0 <5.0

Conductivity µS/cm 250 250 250 - - - 0 250

pH pH 8.1 8.1 8.1 - - - 0 8.1

Turbidity NTU 13 13 13 - - - 0 13

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - 0 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - 0 <20

Calculated TDS mg/L 150 150 150 - - - 0 150

Total Dissolved Solids mg/L 150 150 150 - - - 0 150

Total Suspended Solids mg/L 4.6 4.6 4.6 - - - 0 4.6

Calculated

Anion Sum me/L 2.79 2.79 2.79 - - - 0 2.79

Cation Sum me/L 2.48 2.48 2.48 - - - 0 2.48

Ion Balance (% Difference) % 5.88 5.88 5.88 - - - 0 5.88

Langelier Index (@ 20C) N/A 0.272 0.272 0.272 - - - 0 0.272

Langelier Index (@ 4C) N/A 0.021 0.021 0.021 - - - 0 0.021

Saturation pH (@ 20C) N/A 7.83 7.83 7.83 - - - 0 7.83

Saturation pH (@ 4C) N/A 8.08 8.08 8.08 - - - 0 8.08

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 <5 - - Equation 0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 0 <1.0

Dissolved Arsenic (As) µg/L 12 12 12 1 10 5 0 12

Dissolved Barium (Ba) µg/L 17 17 17 0 1000 1000 0 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation 0 <0.010

Dissolved Calcium (Ca) µg/L 29000 29000 29000 - - - 0 29000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - 0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 0 <0.40

Dissolved Copper (Cu) µg/L <0.5 <0.5 <0.5 0 2000 Equation 0 <0.50

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 0 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation 0 <0.50

Dissolved Magnesium (Mg) µg/L 6200 6200 6200 - - - 0 6200

Dissolved Manganese (Mn) µg/L 130 130 130 1 120 120 0 130

Dissolved Molybdenum (Mo) µg/L 6.4 6.4 6.4 - - 73 0 6.4

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation 0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100

Dissolved Potassium (K) µg/L 1400 1400 1400 - - - 0 1400

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 0 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10

Dissolved Sodium (Na) µg/L 11000 11000 11000 0 200000 200000 0 11000

Dissolved Strontium (Sr) µg/L 170 170 170 0 7000 7000 0 170

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10

Dissolved Tin (Sn) µg/L 2.8 2.8 2.8 0 4400 4400 0 2.8

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - 0 <2.0

Dissolved Uranium (U) µg/L 2.4 2.4 2.4 0 20 15 0 2.4

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 5000 Equation 0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 0 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 0 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A. - SSP-3B Water Quality

Parameter Units GCP Triggers Sample Date

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend  

18-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020

C6 - C10 (less BTEX) mg/L <0.05 <0.05 <0.05 - - - 0 <0.050

>C10-C16 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 0 <0.090

Hydrocarbon Resemblance mg/L - - NA

Reached Baseline at C32 mg/L - - NA

Calculated Guidelines

Aluminum µg/L 100

Cadmium µg/L 0.16

Copper µg/L 2.34

Lead µg/L 3.14

Nickel µg/L 6597.96

Dissolved Zinc µg/L 9.61
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Table A.58 - SSP-3C Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend C0M0070 C0O5330 C0W4602

26-Aug-20 Sep 17, 2020 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 16.1 91.4 166.7 - - - 16.1 166.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.05 7.24 7.43 - - - 7.43 7.05

Temperature ºC 7.6 8.3 9 - - - 9 7.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 100 106.6666667 110 - - - 0 110 100 110

Carb. Alkalinity (calc. as CaCO3) mg/L 1 1.1 1.2 - - - 0 1.2 1.1 1

Dissolved Chloride (Cl) mg/L 3.9 4.5 5.1 0 250 120 0 3.9 4.5 5.1

Dissolved Sulphate (SO4) mg/L 9.1 10.2 12 - - - 0 9.1 12 9.5

Dissolved Fluoride (F-) mg/L 0.2 0.206666667 0.22 0 1.5 0.12 0 0.2 0.22 0.2

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - 0 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 0 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 0 <0.010 <0.010 0.012

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.07 - - - 0 0.07 <0.050 0.052

Unionized Ammonia (as N) mg/L 0.0000894 0.0005448 0.00143 - - 0.019 0 0.00143 0.000115 0.0000894

Physical

Total Alkalinity (Total as CaCO3) mg/L 100 110 120 - - - 0 110 100 120

Hardness (CaCO3) mg/L 93 96 99 - - - 0 96 93 99

Reactive Silica (SiO2) mg/L 7.8 8.4 9.2 - - - 0 9.2 7.8 8.2

Colour TCU <5 <5 <5 - - - 0 <5.0 <5.0 <5.0

Conductivity µS/cm 230 230 230 - - - 0 230 230 230

pH pH 7.99 8.033333333 8.06 - - - 0 8.05 8.06 7.99

Turbidity NTU 3 7.2 9.7 - - - 0 8.9 3 9.7

Total Organic Carbon (C) mg/L <5 <5 <5 - - - 0 0.65 0.78 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - 0 <20 <20 <20

Calculated TDS mg/L 130 136.6666667 140 - - - 0 140 130 140

Total Dissolved Solids mg/L 130 133.3333333 140 - - - 0 140 130 130

Total Suspended Solids mg/L 1.2 2.6 4.8 - - - 0 1.8 1.2 4.8

Calculated

Anion Sum me/L 2.41 2.546666667 2.65 - - - 0 2.58 2.41 2.65

Cation Sum me/L 2.36 2.43 2.53 - - - 0 2.4 2.36 2.53

Ion Balance (% Difference) % 1.05 2.326666667 3.61 - - - 0 3.61 1.05 2.32

Langelier Index (@ 20C) N/A 0.148 0.172 0.208 - - - 0 0.208 0.148 0.16

Langelier Index (@ 4C) N/A -0.103 -0.078333333 -0.042 - - - 0 -0.042 -0.103 -0.09

Saturation pH (@ 20C) N/A 7.83 7.863333333 7.91 - - - 0 7.85 7.91 7.83

Saturation pH (@ 4C) N/A 8.08 8.113333333 8.16 - - - 0 8.1 8.16 8.08

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 5.2 - - Equation 0 <5.0 <5.0 5.2

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.8 3.233333333 3.5 0 10 5 0 2.8 3.5 3.4

Dissolved Barium (Ba) µg/L 32 36 40 0 1000 1000 0 36 32 40

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 0 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation 0 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 28000 29000 30000 - - - 0 29000 28000 30000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - 0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.44 0.596666667 0.91 0 10 10 0 0.91 0.44 0.44

Dissolved Copper (Cu) µg/L <0.5 2.416666667 5.3 0 2000 Equation 0 <0.50 5.3 1.7

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 0 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation 0 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5500 5633.333333 5900 - - - 0 5500 5500 5900

Dissolved Manganese (Mn) µg/L 320 340 370 3 120 120 0 330 320 370

Dissolved Molybdenum (Mo) µg/L 9.3 10.1 11 - - 73 0 10 9.3 11

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation 0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - 0 <100 <100 <100

Dissolved Potassium (K) µg/L 990 1196.666667 1400 - - - 0 990 1200 1400

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 0 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 11000 11333.33333 12000 0 200000 200000 0 11000 11000 12000

Dissolved Strontium (Sr) µg/L 180 190 200 0 7000 7000 0 190 180 200

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 0 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - 0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 2.8 3.3 4.2 0 20 15 0 2.9 2.8 4.2

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6 0 5000 Equation 0 <5.0 6 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 0 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - - #VALUE! - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - 0 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 0 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 0 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 0 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.58 - SSP-3C Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend C0M0070 C0O5330 C0W4602

26-Aug-20 Sep 17, 2020 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 0 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 0 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - 0 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - 0 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - 0 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 0 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100

Cadmium µg/L 0.15 0.15 0.16

Copper µg/L 2.28 2.22 2.34

Lead µg/L 3.02 2.9 3.14

Nickel µg/L 6422.08 6245.54 6597.96

Dissolved Zinc µg/L 9.16 15.85 36.43
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Table A.59 - TMW-1A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3274

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 01-Jun-17 15-Sep-17 15-Dec-17 09-Mar-18 05-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Field Parameters

Conductivity (Field) µS/cm 16.6 23.05 29.1 - - - 18.1 12.9 62.8 71.9 30.4 34.8 39.4 31 23 16.6 20.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.4 6.14 6.96 - - - 6.09 6.56 6.8 6.8 6.3 8.47 6.35 7.79 6.02 6.96 6.41

Temperature ºC 4.2 7.3 10.4 - - - 4.6 6.9 10.7 9.1 7.8 3.4 7.1 11.2 6.2 4.2 6.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - Significant Decreasing 13 20 5.9 6.1 <1.0 5.3 5.7 <1.0 5 5.9 5.2 <1.0 <1.0 <1.0 <1.0 7 6.5 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.9 3.55 3.9 0 250 120 Significant Increasing #N/A #N/A 2.4 3 2.8 2.4 2.6 2.3 3.5 2.7 3.7 12 5.1 5.4 6.1 6 4 3.2 3 3.7 2.9 3.5

Dissolved Sulphate (SO4) mg/L <2 <2 2.9 - - - No trend #N/A #N/A <2.0 2.3 <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

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.086 - - - No trend <0.050 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.053 0.06 <0.050 <0.050 <0.050 0.084 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.086 0 10 10 No trend <0.050 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.053 0.06 <0.050 <0.050 <0.050 0.084 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.056 - - - No trend #N/A #N/A <0.050 <0.050 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050

Unionized Ammonia (as N) mg/L 0.0000012 1.77625E-05 0.0000553 - - 0.019 Significant Decreasing 0.01 0.019 0.0000403 0.0000413 0.0000306 0.0000616 0.0000101 0.0000122 0.0000116 0.00000371 0.0000132 0.00000947 0.0000309 0.0000272 0.00000778 0.00000655 0.000781 0.00000825 0.00031 0.00000359 0.0000553 0.00000903

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 <5 - - - Significant Decreasing 13 20 6 6.1 <5.0 5.3 5.7 <5.0 5 5.9 5.2 <5.0 <5.0 <5.0 <5.0 7 6.5 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 1.9 2.675 3.5 - - - Significant Decreasing 11 17 6 4.8 3.7 13 5.1 3.7 3.7 12 4.2 4.6 4.6 4.8 4 2.6 3.2 2.8 1.9 2.6

Reactive Silica (SiO2) mg/L 2.4 3.275 4.3 - - - Significant Decreasing 4.4 5.2 4 3.1 3.4 4 3.6 2.8 3.1 4.5 3.9 3.3 3.4 3.2 2.6 3 4.2 3 2.4 3.1

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0

Conductivity µS/cm 14 18 22 - - - No trend #N/A #N/A 32 46 22 21 16 19 16 15 21 50 28 27 27 27 19 17 21 20 14 17

pH pH 5.9 6.0525 6.21 - - - Significant Decreasing 6.94 6.95 6.82 6.48 6.34 6.42 6.4 6.32 6.34 6.31 6.17 5.98 6.05 6.15 6.15 6.14 6.49 6.53 5.97 5.9

Turbidity NTU 0.69 2.8975 5.8 - - - Significant Decreasing 300 330 51 71 270 92 43 11 340 7.6 62 22 19 240 80 0.26 <0.10 6.5 3.8 1.3

Total Organic Carbon (C) mg/L <0.5 1.375 <5 - - - No trend <1.0 <5.0 <5.0 <0.50 <0.50 0.64 1.3 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 29 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 8 11.25 14 - - - Significant Decreasing 21 32 15 13 9 18 15 9 13 29 17 14 14 14 10 14 15 10 8 10

Total Dissolved Solids mg/L 10 12.33333333 15 - - - No trend 29 46 <10 22 13 <10 16 19 20 42 15 23 17 12 <10 26 <40 16 15 12

Total Suspended Solids mg/L <1 <1 1.4 - - - Significant Decreasing 460 720 250 760 460 210 8.2 1 11 42 43 41 32 <1.0 <1.0 <1.0 <1.0 63 <1.0 1.4

Calculated

Anion Sum me/L 0.08 0.1175 0.17 - - - Significant Decreasing 0.33 0.54 0.2 0.19 0.07 0.17 0.21 0.08 0.21 0.45 0.25 0.16 0.18 0.17 0.11 0.23 0.22 0.1 0.08 0.1

Cation Sum me/L 0.12 0.1625 0.22 - - - Significant Decreasing 0.32 0.45 0.21 0.18 0.16 0.4 0.19 0.15 0.17 0.46 0.23 0.24 0.23 0.23 0.19 0.15 0.17 0.15 0.12 0.14

Ion Balance (% Difference) % 0 16.525 29.4 - - - Significant Increasing 1.54 9.09 2.44 2.7 39.1 40.4 5 30.4 10.5 1.1 4.17 20 12.2 15 26.7 21.1 12.8 20 20 16.7

Langelier Index (@ 20C) N/A - - - - - - Significant Decreasing -2.66 -2.26 -3.36 -3.88 NC -3.46 -3.95 NC -4.31 -3.67 -4.41 NC NC NC NC -4.57 -4.05 NC NC NC

Langelier Index (@ 4C) N/A - - - - - - Significant Decreasing -2.91 -2.52 -3.62 -4.14 NC -3.71 -4.2 NC -4.57 -3.92 -4.66 NC NC NC NC -4.82 -4.3 NC NC NC

Saturation pH (@ 20C) N/A - - - - - - Significant Increasing 9.6 9.21 10.2 10.4 NC 9.87 10.3 NC 10.6 9.98 10.6 NC NC NC NC 10.7 10.5 NC NC NC

Saturation pH (@ 4C) N/A - - - - - - Significant Increasing 9.85 9.47 10.4 10.6 NC 10.1 10.6 NC 10.9 10.2 10.8 NC NC NC NC 11 10.8 NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 14 62.75 190 - - Equation No trend 15 7.7 9.5 8.8 170 15 200 9.9 15 7.8 7.3 13 12 25 810 16 12 92 33 14

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 5.3 8.375 10 0 1000 1000 Significant Increasing 7.4 8.2 5.7 5.2 6.2 9.1 8 4.6 6.2 8.9 5.4 8 6.3 11 9.7 7.8 7.4 11 9.1 10

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.011 0.01575 0.019 0 5 Equation No trend 0.016 0.012 0.01 0.015 0.015 0.021 0.013 0.011 0.018 0.022 0.029 0.025 0.016 0.015 0.031 0.014 <0.010 0.012 0.018 0.011

Dissolved Calcium (Ca) µg/L 320 572.5 810 - - - Significant Decreasing 3700 6000 1800 1400 950 4200 1500 970 850 3600 950 1100 1100 1200 920 540 750 620 320 560

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.79 3.1725 6.4 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 2.9 6.3 <2.0 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.5 1 0.86 4.5 4.1 0.79

Dissolved Iron (Fe) µg/L <50 51.25 130 - - 300 No trend <50 <50 <50 <50 210 <50 250 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 120 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 0.62 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 1.1 <0.50 0.96 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 270 302.5 370 - - - Significant Decreasing 500 580 350 350 330 530 340 320 380 720 450 470 460 460 420 310 320 320 270 280

Dissolved Manganese (Mn) µg/L 6.2 11.6 24 0 120 120 Significant Decreasing 120 65 29 58 41 300 52 14 26 38 25 17 14 14 17 11 6.4 14 9.8 6.4

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <2.0 <2.0 <2.0 <2.0 2 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend 4.4 <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 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 100 197.5 310 - - - Significant Decreasing 640 370 320 220 200 590 290 200 250 390 300 290 230 280 170 220 320 160 100 180

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 0.13 <0.10 0.22 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1700 2275 3000 0 200000 200000 No trend #N/A #N/A 1800 2200 2000 1700 1600 3000 1700 1600 2100 4900 3200 3200 2900 2800 2300 2100 2300 2000 1700 2000

Dissolved Strontium (Sr) µg/L 3.4 5.325 7.1 0 7000 7000 Significant Decreasing 12 16 7.6 6.1 5.7 14 7.2 6.4 7.2 16 8.1 8.5 7.9 8.6 6.5 5.5 6.3 5.1 3.4 5.4

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 2.575 7.3 - - - No trend <2.0 <2.0 <2.0 <2.0 9.5 <2.0 9.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 8.9 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 82 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8.9 <5.0 <5.0 5.4 5.3 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 0.03 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 <0.005 <0.005 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.59 - TMW-1A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3274

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 01-Jun-17 15-Sep-17 15-Dec-17 09-Mar-18 05-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 - 0.012 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 5 5 5 5 5 100 5 100 100 5 5 100 5 100 5 100 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 5.36 10.09 11.21 6.26 6.26 8.46 11.22 6.26 5.96 6.26 4.9 4.9 6.26 14.55 1.66 6.26 2.19 6.26 4.3 6.26
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Table A.59 - TMW-1A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0O0771 C0W4713

15-Sep-20 03-Dec-20

29.1 25.8

5.4 5.79

10.4 8.1

<1.0 <1.0

<1.0 <1.0

3.9 3.9

<2.0 2.9

<0.10 <0.10

<0.010 <0.010

0.086 0.055

0.086 0.055

<0.010 <0.010

<0.050 0.056

0.0000012 0.00000552

<5.0 <5.0

3.5 2.7

4.3 3.3

<5.0 <5.0

22 19

6.13 6.21

0.69 5.8

<5.0 <5.0

<20 <20

13 14

- 10

<1.0 <1.0

0.12 0.17

0.22 0.17

29.4 0

NC NC

NC NC

NC NC

NC NC

190 14

<1.0 <1.0

<1.0 <1.0

9.1 5.3

<1.0 <1.0

<2.0 <2.0

<50 <50

0.019 0.015

810 600

<1.0 <1.0

<0.40 <0.40

6.4 1.4

130 <50

0.62 <0.50

370 290

24 6.2

<2.0 <2.0

<2.0 <2.0

<100 <100

310 200

<0.50 <0.50

<0.10 <0.10

3000 2400

7.1 5.4

<0.10 <0.10

<2.0 <2.0

7.3 <2.0

<0.10 <0.10

<2.0 <2.0

8.9 <5.0

<0.013 <0.013

<0.050 <0.050

- -

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.59 - TMW-1A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0O0771 C0W4713

15-Sep-20 03-Dec-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

5 5

0.04 0.04

2 2

1 1

25 25

14.55 14.55
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Table A.60 - TMW-1B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3274

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 01-Jun-17 15-Sep-17 15-Dec-17 09-Mar-18 05-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Field Parameters

Conductivity (Field) µS/cm 44.3 49.575 55.4 - - - 41.1 46 123 125.4 122.6 89.7 106 53 49.8 44.4 44.30

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.02 6.245 6.7 - - - 6.99 6.72 6.98 6.96 6.61 7.22 6.57 7.37 7.16 6.7 6.08

Temperature ºC 6.3 6.65 7 - - - 7.6 7.3 7.7 7.7 7.8 7.3 6.9 7.9 7.1 6.5 6.30

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 20 22.5 28 - - - Significant Decreasing 30 31 30 25 27 28 27 24 20 23 24 24 23 22 22 23 28 24 21 21

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 6.6 7.375 8 0 250 120 Significant Increasing #N/A #N/A 2.8 3 2.5 2.8 3.1 3 4.5 4.7 7.9 9.6 10 12 11 11 11 8.7 7.3 6.8 6.6 7.1

Dissolved Sulphate (SO4) mg/L 2.6 3.125 3.8 - - - No trend #N/A #N/A 2.9 2.9 2.3 2.9 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 2.6 3.8 2.6

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.011 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.093 - - - No trend <0.050 <0.050 <0.050 0.057 <0.050 <0.050 0.098 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.093 0 10 10 No trend <0.050 <0.050 <0.050 0.057 <0.050 <0.050 0.098 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.014 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A 0.088 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000383 0.00000776 0.0000176 - - 0.019 Significant Decreasing 0.01 0.019 0.000563 0.00016 0.000101 0.0000785 0.0000717 0.000103 0.0000583 0.0000374 0.0000196 0.00007 0.0000369 0.0000352 0.0000159 0.000057 0.000062 0.0000135 0.0000918 0.0000532 0.0000176 0.00000416

Physical

Total Alkalinity (Total as CaCO3) mg/L 20 22.5 28 - - - Significant Decreasing 30 31 30 25 27 28 27 24 20 23 24 24 23 22 22 23 28 24 21 21

Hardness (CaCO3) mg/L 22 25.25 29 - - - No trend 26 27 26 25 24 28 24 26 27 30 32 35 31 28 29 24 29 26 22 23

Reactive Silica (SiO2) mg/L 4.6 5.075 5.5 - - - Significant Decreasing 6.1 5.6 5.6 5.1 5.6 5.3 5.5 5.1 4.6 5.1 5.3 5.5 5.5 5.1 5.2 4.7 5.1 4.9 4.8 4.6

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0

Conductivity µS/cm 57 67 74 - - - No trend #N/A #N/A 66 65 63 61 55 61 61 62 71 78 84 86 82 79 76 66 76 70 57 64

pH pH 7.11 7.13 7.15 - - - Significant Decreasing 7.54 7.54 7.34 7.23 7.19 7.35 7.1 7.17 7.12 7.18 7.08 6.95 7.1 7.09 7.1 7.24 7.48 7.29 7.12 7.15

Turbidity NTU 0.37 1.665 3.2 - - - Significant Decreasing 89 100 13 16 24 2 2 10 2.8 1 1.3 1.9 3.1 1.3 1 2 1.2 0.55 3.2 0.79

Total Organic Carbon (C) mg/L <0.5 <0.5 <0.5 - - - Significant Decreasing <5.0 <0.50 <0.50 <0.50 <0.50 0.71 1.2 <0.50 0.6 <0.50 <0.50 <0.50 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 39 42.25 48 - - - No trend 43 43 41 38 36 38 41 36 37 43 46 49 46 44 43 39 46 42 39 39

Total Dissolved Solids mg/L 29 31.33333333 36 - - - No trend 57 37 21 30 30 26 45 47 26 41 49 52 47 42 38 44 45 43 29 29

Total Suspended Solids mg/L 1 1.4 1.8 - - - Significant Decreasing 40 45 26 15 100 2.6 3.6 7 2.6 4 <1.0 2.2 13 3.6 3.6 <1.0 1.2 1 1.8 1

Calculated

Anion Sum me/L 0.68 0.725 0.85 - - - No trend 0.74 0.76 0.72 0.63 0.62 0.64 0.72 0.6 0.62 0.73 0.77 0.82 0.79 0.76 0.73 0.7 0.82 0.73 0.68 0.68

Cation Sum me/L 0.58 0.65 0.73 - - - No trend 0.67 0.66 0.64 0.61 0.57 0.66 0.6 0.62 0.65 0.73 0.78 0.88 0.78 0.73 0.73 0.62 0.73 0.65 0.58 0.59

Ion Balance (% Difference) % 0.72 5.835 7.94 - - - No trend 4.96 7.04 5.88 1.61 4.2 1.54 9.09 1.64 2.36 0 0.65 3.53 0.64 2.01 0 6.06 5.81 5.8 7.94 7.09

Langelier Index (@ 20C) N/A -1.98 -1.885 -1.75 - - - Significant Decreasing -1.36 -1.3 -1.51 -1.73 -1.76 -1.52 -1.85 -1.81 -1.92 -1.76 -1.81 -1.9 -1.82 -1.9 -1.87 -1.8 -1.38 -1.7 -1.98 -1.92

Langelier Index (@ 4C) N/A -2.24 -2.14 -2 - - - Significant Decreasing -1.61 -1.56 -1.76 -1.99 -2.02 -1.77 -2.1 -2.07 -2.17 -2.02 -2.06 -2.15 -2.07 -2.15 -2.12 -2.05 -1.64 -1.95 -2.24 -2.18

Saturation pH (@ 20C) N/A 8.86 9.015 9.1 - - - Significant Increasing 8.9 8.85 8.85 8.96 8.95 8.87 8.95 8.99 9.04 8.94 8.89 8.85 8.92 8.99 8.97 9.04 8.86 8.99 9.1 9.07

Saturation pH (@ 4C) N/A 9.11 9.265 9.35 - - - Significant Increasing 9.15 9.1 9.1 9.22 9.21 9.12 9.2 9.24 9.29 9.2 9.14 9.1 9.18 9.24 9.23 9.29 9.12 9.24 9.35 9.32

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 5.35 8.2 - - Equation Significant Decreasing 27 9.5 6.8 14 7.1 7.6 6.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 12 <5.0 <5.0 14 8.2 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.4 1.5 1.6 0 10 5 Significant Decreasing #N/A #N/A 3.3 2.7 2.3 1.5 1.8 2.2 1.8 1.8 1.2 1.3 1.3 1.5 1.2 1.1 1.4 1.4 1.5 1.5 1.4 1.5

Dissolved Barium (Ba) µg/L 3.3 5.8 8.4 0 1000 1000 No trend 3.5 4.8 3.2 4.7 3.2 3.4 4.3 3.4 2.9 3.3 3.4 3.6 3.2 3.9 3.4 4.7 3.1 8 7.8 8.4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 7500 8550 9700 - - - No trend 8800 9200 8900 8600 8200 9500 8300 8600 9000 10000 11000 12000 10000 9500 9800 8100 9700 8600 7500 7800

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.71 2.8275 6 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 9.5 8.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <0.50 0.73 4.6 3 0.71

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 0.73 0.56 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 840 942.5 1100 - - - No trend 970 980 920 900 830 930 860 980 990 1200 1200 1300 1200 1100 1100 960 1100 950 840 840

Dissolved Manganese (Mn) µg/L <2 <2 2.8 0 120 120 Significant Decreasing 11 9.1 4.9 9.5 2.7 <2.0 <2.0 4.1 9.9 13 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.7 2.8 <2.0

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 230 265 310 - - - Significant Decreasing 710 420 380 300 210 270 280 270 270 300 290 340 310 320 300 250 290 250 230 240

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2900 3175 3500 0 200000 200000 Significant Increasing #N/A #N/A 2800 2400 2400 2400 2100 2400 2400 2300 2700 2900 3200 3900 3600 3500 3300 3100 3400 3100 3000 2900

Dissolved Strontium (Sr) µg/L 16 17.5 20 0 7000 7000 No trend 17 18 18 17 15 18 17 17 17 21 22 24 21 21 19 17 20 19 16 16

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 0.12 0 20 15 Significant Decreasing 0.4 0.23 0.16 0.13 0.12 0.18 0.17 0.14 0.1 0.11 0.12 0.13 <0.10 0.13 <0.10 <0.10 0.11 0.11 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 6.3 0 5000 Equation No trend <5.0 <5.0 <5.0 9.9 5.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 16 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0016 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.60 - TMW-1B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3274

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 01-Jun-17 15-Sep-17 15-Dec-17 09-Mar-18 05-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5

Cadmium µg/L 0.05 0.05 0.05 0.05 0.05 0.06 0.05 0.05 0.05 0.06 0.06 0.07 0.06 0.06 0.06 0.05 0.06 0.05 0.05 0.05

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 6.89 3.07 3.49 3.68 3.65 5.23 6.83 4.64 7.89 4.55 5.69 6.3 17.37 4.59 4.26 6.06 3.77 4.04 5.32 6.26
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Table A.60 - TMW-1B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0O0771 OIQ648

15-Sep-20 03-Dec-20

54.2 55.4

6.18 6.02

6.8 7

20 28

<1.0 <1.0

7.8 8

3.1 3

<0.10 <0.10

<0.010 <0.010

0.051 0.093

0.051 0.093

<0.010 <0.010

<0.050 <0.050

0.00000545 0.00000383

20 28

27 29

5.5 5.4

<5.0 <5.0

74 73

7.14 7.11

2.3 0.37

<0.50 <0.50

<20 <20

43 48

- 36

1.8 1

0.69 0.85

0.7 0.73

0.72 7.59

-1.89 -1.75

-2.14 -2

9.03 8.86

9.28 9.11

8.2 <5.0

<1.0 <1.0

1.5 1.6

3.7 3.3

<1.0 <1.0

<2.0 <2.0

<50 <50

<0.010 <0.010

9200 9700

<1.0 <1.0

<0.40 <0.40

6 1.6

<50 <50

<0.50 <0.50

990 1100

2.7 <2.0

<2.0 <2.0

<2.0 <2.0

<100 <100

310 280

<0.50 <0.50

<0.10 <0.10

3300 3500

18 20

<0.10 <0.10

<2.0 <2.0

<2.0 <2.0

0.12 0.12

<2.0 <2.0

6.3 <5.0

<0.013 <0.013

<0.050 <0.050

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.60 - TMW-1B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0O0771 OIQ648

15-Sep-20 03-Dec-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

5 5

0.05 0.06

2 2

1 1

25 25

7.17 7.67
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Table A.61 - TMW-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3281

01-Jun-16 01-Sep-16 01-Dec-16 07-Mar-17 02-Jun-17 15-Sep-17 22-Dec-17 15-Mar-18 06-Jun-18 07-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Field Parameters

Conductivity (Field) µS/cm 13.3 16.2 19.7 - - - 16.8 16.6 41.8 32.9 30.4 18.4 20.8 20 15.5 13.3 15.60

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.3 5.995 6.54 - - - 5.86 6.18 7.92 6.27 7.11 7.15 6.29 6.95 5.15 6.03 6.54

Temperature ºC 2.6 6.9 11.2 - - - 4 6.6 10.7 8.3 6.8 2.9 6.9 11.11 5.5 2.6 6.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 1.8 5.7 - - - No trend 5.1 10 <1.0 <1.0 <1.0 7.1 <1.0 <1.0 <1.0 6.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.1 2.525 2.9 0 250 120 No trend #N/A #N/A 3.2 4.1 3.5 2.5 1.8 1.8 2.4 6.2 4.2 3.9 2.8 3.1 3.3 3.1 2.7 2 2.7 3.1 2.8 2.3

Dissolved Sulphate (SO4) mg/L 3.8 4.4 5 - - - No trend #N/A #N/A 3.7 6.1 2.7 3 2.8 2.7 2.8 2.4 3.4 2.6 2.6 3 2.7 2.3 2.6 3 3.1 3.5 4 3.8

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.067 - - - No trend <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.067

Nitrate (N) mg/L <0.05 <0.05 0.067 0 10 10 No trend <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.067

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.07 - - - No trend #N/A #N/A <0.050 0.078 <0.050 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000216 0.000005815 0.0000118 - - 0.019 No trend 0.01 0.019 0.0000116 0.0000576 0.00000626 0.0000142 0.00000825 0.0000131 0.00000864 0.00000208 0.00000536 0.00000788 0.00106 0.00000755 0.0000463 0.00000293 0.000037 0.00000707 0.000045 0.000000458 0.00000274 0.0000118

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 5.7 - - - No trend 5.1 10 <5.0 <5.0 <5.0 7.1 <5.0 <5.0 <5.0 6.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Hardness (CaCO3) mg/L 3.3 4 4.9 - - - No trend 5.9 9.4 4.6 4.3 3.2 5.1 4.3 3.7 2.9 5.2 2.9 3 8 2.6 2.5 2.8 4.6 3.8 3.3 3.4

Reactive Silica (SiO2) mg/L 2.9 4.5 6.5 - - - No trend 4.4 5.5 3.1 2.7 3.5 4.5 3.3 2.7 3.5 5.6 3.7 3.6 3.1 2.8 2.5 3.2 4.9 3 2.9 3.2

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0

Conductivity µS/cm 18 22 26 - - - No trend #N/A #N/A 27 45 24 19 20 26 21 29 25 30 22 23 20 20 17 18 24 20 18 21

pH pH 5.45 5.7425 6.25 - - - Significant Decreasing 6.4 6.6 6.13 6.15 6.25 6.45 6.27 5.99 5.8 6.23 6.04 5.89 5.83 5.8 5.94 5.58 6.26 5.99 5.58 5.45

Turbidity NTU 0.93 20.2325 33 - - - Significant Decreasing 260 150 62 74 8.2 110 33 6.3 1.2 4.7 1.4 50 18 31 2.7 50 5 6.3 33 0.93

Total Organic Carbon (C) mg/L <0.5 0.8125 <5 - - - Significant Decreasing <5.0 <5.0 <5.0 <5.0 <0.50 1.2 0.74 0.95 0.98 0.5 <5.0 <0.50 <0.50 <5.0 <0.50 <0.50 0.66 0.57 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 <5.0 <5.0 8.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 12 15.5 20 - - - No trend 19 31 14 12 11 18 12 17 15 21 13 14 18 11 10 11 15 13 12 12

Total Dissolved Solids mg/L <10 10.25 13 - - - No trend 26 31 <10 13 19 <10 <10 <10 23 40 14 17 13 17 <10 26 16 14 13 <10

Total Suspended Solids mg/L <1 8.125 31 - - - Significant Decreasing 240 290 150 130 25 140 6.6 <1.0 <1.0 15 5 3.6 12 <1.0 <1.0 <1.0 24 1.4 <1.0 <1.0

Calculated

Anion Sum me/L 0.15 0.1925 0.28 - - - No trend 0.27 0.46 0.16 0.13 0.11 0.25 0.13 0.23 0.19 0.3 0.13 0.15 0.15 0.13 0.13 0.12 0.14 0.16 0.16 0.15

Cation Sum me/L 0.14 0.1675 0.2 - - - Significant Decreasing 0.23 0.4 0.2 0.18 0.15 0.23 0.17 0.27 0.18 0.24 0.18 0.18 0.41 0.15 0.12 0.14 0.21 0.15 0.14 0.14

Ion Balance (% Difference) % 2.7 7.38 16.7 - - - No trend 8 6.98 11.1 16.1 15.4 4.17 13.3 8 2.7 11.1 16.1 9.09 46.4 7.14 4 7.69 20 3.23 6.67 3.45

Langelier Index (@ 20C) N/A -4.17 -4.17 -4.17 - - - No trend -4.08 -3.3 NC NC NC -3.77 NC NC NC -4.11 NC NC NC NC NC NC NC NC NC NC

Langelier Index (@ 4C) N/A -4.42 -4.42 -4.42 - - - No trend -4.33 -3.55 NC NC NC -4.03 NC NC NC -4.36 NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 20C) N/A 10.4 10.4 10.4 - - - No trend 10.5 9.9 NC NC NC 10.2 NC NC NC 10.3 NC NC NC NC NC NC NC NC NC NC

Saturation pH (@ 4C) N/A 10.7 10.7 10.7 - - - No trend 10.7 10.1 NC NC NC 10.5 NC NC NC 10.6 NC NC NC NC NC NC NC NC NC NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 25 85 140 - - Equation No trend 14 10 42 550 41 26 33 83 180 30 66 100 120 150 140 140 30 95 140 96

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 5.3 7.7 11 0 1000 1000 No trend 8.5 11 7.4 7 5.3 5.6 5.5 5.7 7.9 6.5 5.9 6.1 5.4 6.6 10 12 6.5 9.7 8.9 11

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.016 0.019 0.023 0 5 Equation No trend 0.015 0.022 0.014 0.02 0.018 0.015 0.014 0.016 0.019 0.019 0.021 0.025 0.021 0.014 0.026 0.019 0.017 0.016 0.016 0.023

Dissolved Calcium (Ca) µg/L 510 755 1200 - - - No trend 1300 2400 960 960 810 1400 1100 560 550 1400 520 530 2000 500 530 620 1300 620 510 680

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 Significant Decreasing #N/A #N/A 1 0.47 <0.40 0.52 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1 3.075 5.6 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 9 4.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1.3 1.1 1.2 2.6 3 1

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 210 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 1.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 400 505 690 - - - No trend 660 860 550 470 290 380 380 560 360 420 380 410 720 320 300 290 350 550 500 400

Dissolved Manganese (Mn) µg/L 12 13.75 15 0 120 120 Significant Decreasing 120 84 27 24 20 26 20 23 20 22 21 24 22 17 17 17 17 18 14 14

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation Significant Decreasing 4 2.8 <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 480 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 200 285 400 - - - Significant Decreasing 740 900 420 390 270 400 340 330 340 460 340 360 960 250 230 320 420 230 200 260

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1400 1775 2200 0 200000 200000 Significant Decreasing #N/A #N/A 2200 4200 2300 1700 1700 2700 1800 4200 2600 2900 2500 2400 5100 2100 1400 1700 2400 1500 1400 1500

Dissolved Strontium (Sr) µg/L 3.7 4.3 5.5 0 7000 7000 Significant Decreasing 8.2 11 6 6.2 4.6 6.5 6 5.2 5.9 7.2 5.5 5.3 5.2 4.1 4.4 4.5 6.3 4.3 3.9 4.1

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 <2.0 7.4 <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

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 5000 Equation No trend <5.0 <5.0 <5.0 6.8 <5.0 <5.0 <5.0 <5.0 8.9 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A <0.013 0.017 <0.013 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 0.0026 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 0.0026 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.61 - TMW-2A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3281

01-Jun-16 01-Sep-16 01-Dec-16 07-Mar-17 02-Jun-17 15-Sep-17 22-Dec-17 15-Mar-18 06-Jun-18 07-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 100 5 5 5 5 5 5 5 5 100 5 100 5 100 5 100 5 5 100

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 14.55 13.41 14.55 14.55 6.26 10.87 8.96 9.9 10.03 7.67 4.57 6.26 3.81 14.55 3.68 6.26 5.94 8.08 6.26 6.06
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Table A.61 - TMW-2A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0N6238 C0W4713

10-Sep-20 03-Dec-20

19.7 16.2

6.11 5.3

11.2 7.7

5.7 <1.0

<1.0 <1.0

2.1 2.9

5 4.8

<0.10 <0.10

<0.010 <0.010

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.050 0.07

0.00000656 0.00000216

5.7 <5.0

4.9 4.4

5.4 6.5

<5.0 <5.0

26 23

6.25 5.69

28 19

<0.50 <5.0

<20 <20

20 18

11 12

31 <1.0

0.28 0.18

0.2 0.19

16.7 2.7

-4.17 NC

-4.42 NC

10.4 NC

10.7 NC

25 79

<1.0 <1.0

<1.0 <1.0

5.6 5.3

<1.0 <1.0

<2.0 <2.0

<50 <50

0.019 0.018

1200 630

<1.0 <1.0

<0.40 <0.40

5.6 2.7

<50 <50

<0.50 <0.50

430 690

15 12

<2.0 <2.0

<2.0 <2.0

<100 <100

400 280

<0.50 <0.50

<0.10 <0.10

2200 2000

5.5 3.7

<0.10 <0.10

<2.0 <2.0

<2.0 <2.0

<0.10 <0.10

<2.0 <2.0

<5.0 <5.0

<0.013 <0.013

<0.050 <0.050

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.61 - TMW-2A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0N6238 C0W4713

10-Sep-20 03-Dec-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

5 5

0.04 0.04

2 2

1 1

25 25

6.26 14.55
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Table A.62 - TMW-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3281

01-Jun-16 01-Sep-16 01-Dec-16 07-Mar-17 02-Jun-17 22-Sep-17 22-Dec-17 15-Mar-18 06-Jun-18 07-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Field Parameters

Conductivity (Field) µS/cm 32.7 56.525 76.2 - - - 102.3 64.9 109 123.5 135.7 94.4 86.6 59 53.5 32.7 54.40

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.12 6.485 6.72 - - - 9.71 8.31 7.27 6.81 6.99 6.93 6.71 7.06 7.15 6.72 6.52

Temperature ºC 5.6 6.65 8.3 - - - 6.6 7.1 8.5 7.6 7.2 5.5 6.7 8.52 6.5 5.6 5.90

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 19 23.75 34 - - - Significant Decreasing 65 83 87 62 74 92 63 42 34 37 30 27 24 21 21 25 26 21 34 19

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - Significant Decreasing 2.4 2.7 <1.0 1.1 1.4 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.2 2.725 3.6 0 250 120 Significant Decreasing #N/A #N/A 5.3 4 4.4 3.4 2.6 2.8 3.2 5.2 4.7 4.2 3.4 3.5 3.3 3.9 3.1 2.1 2.5 2.8 3.6 2.3

Dissolved Sulphate (SO4) mg/L 4.9 5.575 6.1 - - - No trend #N/A #N/A 14 7.5 5.2 5 3.8 3.4 3.4 3 3.4 2.9 4 3.8 3.9 2.7 3.2 3.9 3.6 4.1 5.6 4.9

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.14 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.013 0.015 0.013 0.013 0.011 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.069 0.56 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.069 0.56 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.056 - - - No trend #N/A #N/A 0.1 0.083 <0.050 0.054 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.066 <0.050 0.054 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000474 0.00001686 0.0000345 - - 0.019 Significant Decreasing 0.01 0.019 0.00673 0.00502 0.000324 0.00176 0.000913 0.00456 0.000699 0.0105 0.000731 0.0000717 0.0000765 0.0000248 0.0000363 0.0000557 0.0000276 0.0000483 0.0000473 0.000107 0.0000171 0.0000111

Physical

Total Alkalinity (Total as CaCO3) mg/L 19 23.75 34 - - - Significant Decreasing 68 86 88 63 75 100 64 42 34 37 30 27 24 21 21 25 26 21 34 19

Hardness (CaCO3) mg/L 18 21.25 29 - - - Significant Increasing 6.8 4.2 19 6 2.3 2.2 5.7 8.7 18 25 26 26 22 20 19 21 21 18 29 19

Reactive Silica (SiO2) mg/L 5.3 6.175 7.3 - - - No trend 7.9 7.5 6.9 5.6 5.6 7 5.5 4.8 4.9 6.5 6.1 5.4 5.4 4.8 4.4 5.4 6.7 5.4 5.3 6

Colour TCU <5 <5 <5 - - - No trend <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 5.6 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 50 60 75 - - - Significant Decreasing #N/A #N/A 160 180 160 120 130 200 130 94 86 85 76 68 62 59 53 53 64 55 75 54

pH pH 6.84 7.0425 7.41 - - - Significant Decreasing 8.59 8.54 7.85 8.26 8.31 9.08 8.19 7.74 7.41 7.19 6.88 6.93 6.86 7.08 7.1 7.09 7.41 7.2 7.41 6.87

Turbidity NTU 30 101 170 - - - No trend 770 >1000 420 550 520 >1000 180 62 20 6.7 7.1 10 9 14 12 38 68 87 34 170

Total Organic Carbon (C) mg/L <5 <5 <5 - - - Significant Decreasing <25 <50 <50 <50 <50 <50 <50 <5.0 0.93 <0.50 0.69 <0.50 <5.0 <5.0 <0.50 1.1 1.2 <5.0 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 23 90 40 51 <5.0 31 14 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 36 41.25 51 - - - Significant Decreasing 110 110 110 81 90 120 79 61 52 54 47 44 40 38 34 40 42 36 51 36

Total Dissolved Solids mg/L 33 55.5 100 - - - Significant Decreasing 300 260 99 190 200 460 79 59 51 69 48 40 35 40 26 63 49 39 52 100

Total Suspended Solids mg/L 66 261.5 420 - - - No trend 7500 4600 1900 1100 970 2300 370 100 21 5.2 7.8 9.4 7.4 8.2 18 83 110 140 66 360

Calculated

Anion Sum me/L 0.55 0.6675 0.9 - - - Significant Decreasing 1.82 1.99 1.98 1.46 1.65 2.21 1.44 1.05 0.88 0.91 0.77 0.72 0.66 0.63 0.57 0.65 0.67 0.59 0.9 0.55

Cation Sum me/L 0.51 0.6 0.77 - - - Significant Decreasing 1.65 1.68 1.66 1.27 1.42 2.03 1.26 1 0.84 0.85 0.74 0.72 0.62 0.56 0.52 0.62 0.63 0.52 0.77 0.54

Ion Balance (% Difference) % 0.92 5.025 7.78 - - - No trend 4.9 8.45 8.79 6.96 7.49 4.25 6.67 2.44 2.33 3.41 1.99 0 3.13 5.88 4.59 2.36 3.08 6.31 7.78 0.92

Langelier Index (@ 20C) N/A -2.38 -2.0375 -1.34 - - - Significant Decreasing -0.639 -0.717 -0.697 -0.987 -1.25 -0.472 -0.877 -1.44 -1.55 -1.61 -1.98 -1.96 -2.15 -2.02 -2.03 -1.93 -1.59 -1.94 -1.34 -2.38

Langelier Index (@ 4C) N/A -2.63 -2.2875 -1.59 - - - Significant Decreasing -0.888 -0.966 -0.948 -1.24 -1.5 -0.72 -1.13 -1.69 -1.8 -1.86 -2.23 -2.21 -2.4 -2.27 -2.28 -2.18 -1.85 -2.2 -1.59 -2.63

Saturation pH (@ 20C) N/A 8.75 9.0775 9.25 - - - No trend 9.23 9.26 8.55 9.25 9.56 9.56 9.07 9.19 8.96 8.8 8.86 8.88 9.01 9.1 9.13 9.03 9.01 9.15 8.75 9.25

Saturation pH (@ 4C) N/A 9 9.3275 9.5 - - - No trend 9.47 9.51 8.8 9.5 9.81 9.8 9.32 9.44 9.21 9.05 9.11 9.14 9.26 9.35 9.38 9.28 9.26 9.4 9 9.5

Dissolved Metals

Dissolved Aluminum (Al) µg/L 12 336.5 1100 - - Equation No trend 27 24 13 20 160 310 15 24 6.4 5.2 10 <5.0 8.3 11 7.4 57 22 24 12 1100

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 1.325 2.1 0 10 5 Significant Decreasing #N/A #N/A 5.1 4.2 3.9 3.7 3.4 4 2.3 2 1.2 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 1 1 <1.0 2.1 1.6

Dissolved Barium (Ba) µg/L 24 33.5 43 0 1000 1000 Significant Increasing 4.6 5 23 9.5 4.2 6.1 14 18 40 54 57 59 49 45 40 47 40 37 43 39

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.01475 0.026 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 0.017 0.026

Dissolved Calcium (Ca) µg/L 6400 7625 11000 - - - Significant Increasing 2400 1700 7100 2200 920 870 2300 3200 6600 9200 9500 9700 8100 7500 7000 7700 7600 6700 11000 6400

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.42 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.42

Dissolved Copper (Cu) µg/L 2 4.325 6.4 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 8.6 <2.0 3.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 1 1 2.7 5.9 3

Dissolved Iron (Fe) µg/L <50 140 400 - - 300 No trend <50 <50 <50 <50 <50 78 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 400

Dissolved Lead (Pb) µg/L <0.5 0.7375 2.2 0 5 Equation No trend <0.50 <0.50 <0.50 0.69 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.2

Dissolved Magnesium (Mg) µg/L 500 560 650 - - - Significant Increasing 180 <100 380 110 <100 <100 <100 140 280 440 440 470 410 360 340 460 460 390 650 590

Dissolved Manganese (Mn) µg/L <2 6.8 17 0 120 120 No trend 6.4 3.9 16 <2.0 <2.0 <2.0 <2.0 2.9 12 6.8 11 7.3 9 3.9 <2.0 3.4 <2.0 <2.0 5.3 17

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 2.3 <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 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 520 610 710 - - - Significant Decreasing 1700 1200 1500 940 840 960 850 1100 1300 1500 890 880 730 670 660 680 730 500 710 570

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 0.11 0.29 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.29

Dissolved Sodium (Na) µg/L 3000 3525 4100 0 200000 200000 Significant Decreasing #N/A #N/A 34000 36000 28000 26000 31000 45000 26000 18000 10000 7300 4700 4000 3700 3300 3000 4000 4300 3100 3700 3300

Dissolved Strontium (Sr) µg/L 56 77 120 0 7000 7000 No trend 34 29 130 46 18 21 51 65 140 190 190 190 150 130 110 110 98 81 120 68

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 8.9 30 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 6.6 <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 30

Dissolved Uranium (U) µg/L <0.1 0.2375 0.44 0 20 15 Significant Decreasing 2.9 3 3.1 1.7 1.8 2.9 0.77 0.61 0.17 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.44 0.33

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <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

Dissolved Zinc (Zn) µg/L <5 5 8.9 0 5000 Equation No trend <5.0 <5.0 <5.0 5.4 <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 8.9 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 0.017 0 1 0.026 Significant Decreasing #N/A #N/A 0.042 0.14 0.062 0.085 0.028 0.083 <0.013 <0.013 <0.013 <0.013 <0.013 0.018 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 0.017

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0019 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.62 - TMW-2B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074382 C0E3281

01-Jun-16 01-Sep-16 01-Dec-16 07-Mar-17 02-Jun-17 22-Sep-17 22-Dec-17 15-Mar-18 06-Jun-18 07-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 24-Sep-19 19-Dec-19 18-Mar-20 9-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.074 <0.057 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.074 <0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.15 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.15 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.06 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 7.32 9.31 11.69 9.31 9.31 9.31 9.31 3.86 2.6 3.8 5.14 5.37 9.76 9.07 4.41 8.85 6.88 8.57 14.91 14.32
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Table A.62 - TMW-2B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0N6238 OIQ650

10-Sep-20 03-Dec-20

76.2 62.8

6.58 6.12

8.3 6.8

23 19

<1.0 <1.0

2.2 2.8

5.7 6.1

<0.10 <0.10

<0.010 <0.010

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

0.056 <0.050

0.0000345 0.00000474

23 19

19 18

7.3 6.1

<5.0 <5.0

61 50

7.05 6.84

30 170

<5.0 <5.0

<20 <20

41 37

33 37

200 420

0.63 0.59

0.58 0.51

4.13 7.27

-2.06 -2.37

-2.31 -2.62

9.11 9.2

9.36 9.45

210 24

<1.0 <1.0

1.1 <1.0

28 24

<1.0 <1.0

<2.0 <2.0

<50 <50

0.011 <0.010

6700 6400

<1.0 <1.0

<0.40 <0.40

6.4 2

110 <50

<0.50 <0.50

500 500

3.9 <2.0

<2.0 <2.0

<2.0 <2.0

<100 <100

640 520

<0.50 <0.50

<0.10 <0.10

4100 3000

64 56

<0.10 <0.10

<2.0 <2.0

3.6 <2.0

0.13 <0.10

<2.0 <2.0

6.1 <5.0

<0.013 <0.013

<0.050 <0.050

- -

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.62 - TMW-2B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0N6238 OIQ650

10-Sep-20 03-Dec-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

100 5

0.04 0.04

2 2

1 1

25 25

13.63 14.55
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Table A.63 - TMW-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E3281 C0N6238 C0W4713

01-Jun-16 01-Sep-16 01-Dec-16 07-Mar-17 02-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 05-Jun-18 11-Sep-18 06-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 9-Jun-20 10-Sep-20 3-Dec-20

Field Parameters

Conductivity (Field) µS/cm 21.1 49.825 110.3 - - - 20.1 44 62.4 40.2 56.6 66 27.7 21.1 31.1 110.3 36.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 4.18 5.0675 5.87 - - - 5.4 5.27 5.78 5.73 6.51 5.8 5.29 4.18 5.87 5.46 4.76

Temperature ºC 3.5 7.15 10.7 - - - 4.1 7.1 7.8 3.6 6.8 10.47 7.2 3.5 6.0 10.7 8.4

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 8.825 21 - - - No trend 21 21 9.8 <1.0 7.7 16 6.9 6.5 5.8 27 5.4 <1.0 6.5 25 5.5 <1.0 6.7 21 7.1

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.6 6.15 7.2 0 250 120 Significant Increasing #N/A #N/A 3.2 3.3 4.9 3.9 3.9 3.9 6.2 6.5 6 6.7 7.2 4.5 5.7 6.4 5.8 6.2 4.6 6.6 7.2

Dissolved Sulphate (SO4) mg/L 3.6 19.65 56 - - - Significant Increasing #N/A #N/A 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 32 2.4 3.5 3.2 35 4.2 3.6 9.5 56 9.5

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.3265 0.98 - - - No trend <0.050 0.077 0.072 <0.050 <0.050 0.15 0.054 0.073 <0.050 1.1 0.093 0.095 <0.050 0.61 0.06 <0.050 0.22 0.98 0.081

Nitrate (N) mg/L <0.05 0.3265 0.98 0 10 10 No trend <0.050 0.077 0.072 <0.050 <0.050 0.15 0.054 0.073 <0.050 1.1 0.093 0.095 <0.050 0.61 0.06 <0.050 0.22 0.98 0.081

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.06 - - - No trend #N/A #N/A 0.051 0.07 <0.050 0.081 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.06 <0.050

Unionized Ammonia (as N) mg/L 4.17E-08 1.54168E-06 0.00000339 - - 0.019 Significant Decreasing 0.01 0.019 0.0000701 0.0000529 0.00000844 0.0000598 0.00000925 0.00000655 0.00000475 0.000000727 0.000000687 0.00000423 0.00000235 0.00000149 0.0000116 0.00000304 0.000000725 4.17E-08 0.0000025 0.00000339 0.000000235

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 9.325 21 - - - No trend 21 21 9.8 <5.0 7.7 16 6.9 6.5 5.8 27 5.4 <5.0 6.5 25 5.5 <5.0 6.7 21 7.1

Hardness (CaCO3) mg/L 4.6 21.9 58 - - - No trend 15 15 7.5 3.8 6.1 11 4.5 6.6 5.5 51 5.1 6.2 5.2 49 5.1 4.6 13 58 12

Reactive Silica (SiO2) mg/L 3.1 4.9 7.4 - - - No trend 6.9 7.5 4.9 3 4.4 7.2 4 4.1 3.6 8.4 4 2.6 4.3 7.4 3 3.1 4.3 7.4 4.8

Colour TCU <5 <5 <5 - - - No trend 5.1 <5.0 5.5 <5.0 <5.0 <5.0 <5.0 <5.0 33 <5.0 10 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 32 82.5 190 - - - No trend #N/A #N/A 52 50 34 22 27 44 31 36 35 160 39 31 33 150 33 32 55 190 53

pH pH 5.72 5.8775 5.98 - - - Significant Decreasing 6.87 6.61 6.26 6.6 6.3 6.15 6.01 6.12 6.12 5.96 5.72 5.92 5.89 5.99 6.03 5.72 5.98 5.94 5.87

Turbidity NTU 0.59 17.3475 34 - - - Significant Decreasing 420 310 180 150 61 110 130 27 1.8 0.48 170 67 83 23 45 34 0.59 4.8 30

Total Organic Carbon (C) mg/L <0.5 0.9 <5 - - - Significant Decreasing <5.0 <50 <5.0 <5.0 <0.50 1.3 6.6 0.75 0.94 <5.0 <5.0 <0.50 0.89 1.2 0.6 <0.50 <0.50 0.6 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend <5.0 29 23 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 18 51.25 120 - - - No trend 35 34 23 11 19 30 20 21 20 95 24 16 24 93 22 18 32 120 35

Total Dissolved Solids mg/L 25 51 120 - - - No trend 46 40 <10 23 13 23 22 21 22 99 24 11 19 97 34 25 30 120 29

Total Suspended Solids mg/L <1 73.15 290 - - - Significant Decreasing 750 1100 460 230 140 150 530 2.2 2.4 <1.0 7.4 <1.0 <1.0 38 1.8 1.6 <1.0 290 <1.0

Calculated

Anion Sum me/L 0.25 0.7775 1.83 - - - No trend 0.56 0.52 0.34 0.11 0.27 0.44 0.32 0.32 0.29 1.47 0.37 0.21 0.36 1.43 0.36 0.25 0.48 1.83 0.55

Cation Sum me/L 0.27 0.7025 1.65 - - - No trend 0.46 0.48 0.31 0.2 0.27 0.42 0.27 0.31 0.31 1.37 0.32 0.26 0.3 1.4 0.29 0.27 0.44 1.65 0.45

Ion Balance (% Difference) % 3.85 5.8425 10 - - - No trend 9.8 4 4.62 29 0 2.33 8.47 1.59 3.33 3.52 7.25 10.6 9.09 1.06 10.8 3.85 4.35 5.17 10

Langelier Index (@ 20C) N/A -4.11 -3.663333333 -2.89 - - - No trend -2.47 -2.7 -3.7 NC -3.87 -3.47 -4.45 -4.19 -4.4 -2.79 -4.8 NC -4.56 -2.83 -4.56 NC -3.99 -2.89 -4.11

Langelier Index (@ 4C) N/A -4.36 -3.913333333 -3.14 - - - No trend -2.72 -2.95 -3.95 NC -4.13 -3.72 -4.7 -4.45 -4.65 -3.04 -5.05 NC -4.82 -3.08 -4.81 NC -4.24 -3.14 -4.36

Saturation pH (@ 20C) N/A 8.83 9.59 9.97 - - - No trend 9.33 9.31 9.95 NC 10.2 9.61 10.5 10.3 10.5 8.76 10.5 NC 10.5 8.82 10.6 NC 9.97 8.83 9.97

Saturation pH (@ 4C) N/A 9.08 9.826666667 10.2 - - - No trend 9.58 9.56 10.2 NC 10.4 9.87 10.7 10.6 10.8 9.01 10.8 NC 10.7 9.07 10.8 NC 10.2 9.08 10.2

Dissolved Metals

Dissolved Aluminum (Al) µg/L 50 86.25 110 - - Equation Significant Increasing 54 18 19 35 21 29 56 51 65 51 35 72 72 110 100 110 50 100 85

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 5.4 13.6 24 0 1000 1000 Significant Increasing 9.3 8.5 10 6.2 7.2 14 9.1 9 10 24 7.2 12 12 26 11 5.4 15 24 10

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.01 0.0245 0.044 0 5 Equation No trend 0.02 0.025 <0.010 <0.010 0.012 0.028 0.011 0.018 0.02 0.046 0.013 0.014 0.014 0.055 0.012 0.01 0.027 0.044 0.017

Dissolved Calcium (Ca) µg/L 710 5677.5 16000 - - - No trend 4400 4600 1900 860 1600 2900 960 1400 990 14000 1100 1500 1000 14000 930 710 3100 16000 2900

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 3.25 7.4 0 10 10 No trend #N/A #N/A 2.7 2.5 1.2 0.5 1.3 2.6 0.75 1.1 1.4 4.7 0.5 <0.40 1.1 4.1 <0.40 <0.40 4.2 7.4 1.2

Dissolved Copper (Cu) µg/L 14 73.25 150 0 2000 Equation No trend #N/A #N/A 3.5 11 120 86 76 170 62 69 120 210 40 29 120 220 22 14 150 67 62

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend 75 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 680 1770 4200 - - - No trend 1000 880 670 410 520 860 510 740 730 3500 590 610 640 3700 670 680 1100 4200 1100

Dissolved Manganese (Mn) µg/L 14 47.25 110 0 120 120 Significant Decreasing 510 430 150 50 71 170 55 56 52 150 27 25 35 180 19 14 34 110 31

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0

Dissolved Nickel (Ni) µg/L <2 4.325 9.3 - - Equation No trend 6.9 3 11 4.3 6 14 4.6 5.2 7.3 13 2.3 <2.0 7.3 13 <2.0 <2.0 9.3 3.7 3.3

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 270 582.5 1000 - - - Significant Decreasing 1500 1200 1100 500 630 1300 680 690 660 1400 430 390 570 1200 330 270 550 1000 510

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L 1.2 4.15 8.2 0 100 0.1 Significant Increasing <0.10 <0.10 1.4 1.1 1.7 2.5 2.3 1.6 3.6 3 3.6 2.5 6.9 5.5 1.8 1.2 8.2 3 4.2

Dissolved Sodium (Na) µg/L 3800 5825 11000 0 200000 200000 Significant Increasing #N/A #N/A 2600 3300 3100 2400 3000 3900 3600 3600 4200 7200 4600 2800 4200 8800 4000 3800 3900 11000 4600

Dissolved Strontium (Sr) µg/L 7 23.25 57 0 7000 7000 No trend 18 19 11 6.6 9.3 17 10 11 10 58 9.1 9.5 9.1 53 8.7 7 15 57 14

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 2.3 <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

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5 0 5000 Equation No trend <5.0 <5.0 <5.0 9.1 <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 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 0.01525 0.025 0 1 0.026 No trend #N/A #N/A 0.072 0.07 <0.013 0.03 <0.013 <0.013 0.057 0.048 0.018 0.07 0.24 0.028 <0.0020 0.018 0.02 0.023 0.025 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0034 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0034 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.63 - TMW-3A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E3281 C0N6238 C0W4713

01-Jun-16 01-Sep-16 01-Dec-16 07-Mar-17 02-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 05-Jun-18 11-Sep-18 06-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 9-Jun-20 10-Sep-20 3-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 5 100 5 5 5 5 5 5 5 5 100 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.09 0.04 0.04 0.04 0.09 0.04 0.04 0.04 0.1 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 10.76 32.13 14.55 13.41 6.26 11.22 21.42 9.01 9.86 30.44 14.55 6.26 9.57 21.88 8.25 6.26 6.26 19.48 14.55
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Table A.64 - TMW-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E3281 C0N6238 C0W4713

1-Jun-16 1-Sep-16 1-Dec-16 7-Mar-17 2-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 5-Jun-18 11-Sep-18 6-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 9-Jun-20 10-Sep-20 3-Dec-20

Field Parameters

Conductivity (Field) µS/cm 101.8 118.025 135.8 - - - 104.7 170 287.6 222.9 267.1 116 108 101.8 115.80 118.7 135.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 4.32 5.8925 6.76 - - - 7.47 7.54 6.65 6.28 6.6 7.35 6.9 4.32 6.14 6.76 6.35

Temperature ºC 5 6.8 8.4 - - - 6.8 7.7 7.9 6.1 6.9 8 7 5 6.50 8.4 7.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 74 84 95 - - - No trend 94 97 93 80 81 87 75 81 75 87 92 94 84 89 88 74 81 86 95

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.5 5.2 5.7 0 250 120 No trend #N/A #N/A 6.3 6.2 4.5 3.9 4.4 3.8 4.7 3.8 4.1 3.9 5.1 4.8 5.3 4 4.7 5.5 5.1 4.5 5.7

Dissolved Sulphate (SO4) mg/L 3.7 8.325 13 - - - No trend #N/A #N/A 10 16 5.1 5.1 3.7 2.5 3.8 3.2 2.3 2.5 7.3 9.8 3.8 5.3 4.9 5.6 3.7 11 13

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.11 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.013 0.012 0.014 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.052 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 0.08 <0.050 0.12 <0.050 <0.050 <0.050 0.053 <0.050 <0.050 0.063 <0.050 <0.050 <0.050 0.052

Nitrate (N) mg/L <0.05 <0.05 0.052 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 0.08 <0.050 0.12 <0.050 <0.050 <0.050 0.053 <0.050 <0.050 0.063 <0.050 <0.050 <0.050 0.052

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.054 - - - No trend #N/A #N/A 0.1 0.072 <0.050 0.071 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 0.054 <0.050

Unionized Ammonia (as N) mg/L 0.000000065 1.60263E-05 0.0000508 - - 0.019 Significant Decreasing 0.01 0.019 0.00145 0.00109 0.000317 0.000571 0.000252 0.00027 0.000167 0.000106 0.000133 0.000196 0.0000175 0.00000648 0.0000144 0.000194 0.000029 0.000000065 0.00000485 0.0000508 0.00000839

Physical

Total Alkalinity (Total as CaCO3) mg/L 74 84.5 96 - - - No trend 95 98 94 80 81 88 75 82 75 87 92 94 84 90 88 74 82 86 96

Hardness (CaCO3) mg/L 64 75.5 88 - - - Significant Increasing 72 70 71 63 64 71 68 73 67 75 84 86 71 77 75 64 70 80 88

Reactive Silica (SiO2) mg/L 10 11.5 13 - - - No trend 11 9.9 12 11 11 11 11 12 11 12 13 13 11 11 12 10 11 12 13

Colour TCU <5 7.125 21 - - - No trend 5.8 <5.0 9 <5.0 <5.0 <5.0 <5.0 36 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 21

Conductivity µS/cm 140 170 190 - - - No trend #N/A #N/A 200 230 170 160 150 160 150 160 160 180 190 190 140 180 170 140 160 190 190

pH pH 7.44 7.52 7.62 - - - Significant Decreasing 7.9 7.92 7.84 7.64 7.74 7.77 7.56 7.6 7.62 7.63 7.57 7.75 7.6 7.66 7.52 7.46 7.56 7.62 7.44

Turbidity NTU 7.6 9.95 12 - - - Significant Decreasing >1000 370 68 110 24 75 210 44 65 24 0.19 20 20 8.4 15 8.2 12 12 7.6

Total Organic Carbon (C) mg/L <5 <5 <5 - - - Significant Decreasing <5.0 5.7 <5.0 <5.0 0.97 3 6.4 <5.0 <5.0 1.4 <5.0 0.9 0.75 0.96 0.78 1 0.54 0.65 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 10 31 20 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 97 111.75 130 - - - No trend 130 130 120 100 100 110 98 100 95 110 120 130 100 110 110 97 100 120 130

Total Dissolved Solids mg/L 89 101.25 110 - - - No trend 140 130 83 110 92 90 100 110 110 95 120 110 93 110 120 96 89 110 110

Total Suspended Solids mg/L 9.4 14.75 24 - - - Significant Decreasing 580 270 80 250 34 120 320 47 64 30 67 28 7.6 14 18 9.4 16 24 9.6

Calculated

Anion Sum me/L 1.75 2.005 2.35 - - - No trend 2.3 2.47 2.11 1.82 1.83 1.92 1.71 1.82 1.66 1.91 2.13 2.23 1.91 2.02 2 1.75 1.85 2.07 2.35

Cation Sum me/L 1.55 1.785 2.05 - - - No trend 1.97 2.06 1.84 1.65 1.59 1.7 1.67 1.75 1.61 1.75 2.03 2.02 1.68 1.82 1.8 1.55 1.65 1.89 2.05

Ion Balance (% Difference) % 4.55 5.785 6.82 - - - No trend 7.73 9.05 6.84 4.9 7.02 6.08 1.18 1.96 1.53 4.37 2.4 4.94 6.41 5.21 5.26 6.06 5.71 4.55 6.82

Langelier Index (@ 20C) N/A -0.653 -0.4825 -0.35 - - - Significant Decreasing -0.107 -0.076 -0.141 -0.465 -0.346 -0.242 -0.532 -0.436 -0.495 -0.363 -0.357 -0.153 -0.422 -0.313 -0.467 -0.653 -0.483 -0.35 -0.444

Langelier Index (@ 4C) N/A -0.905 -0.73375 -0.601 - - - Significant Decreasing -0.357 -0.327 -0.393 -0.716 -0.597 -0.493 -0.783 -0.687 -0.746 -0.614 -0.608 -0.404 -0.673 -0.564 -0.717 -0.905 -0.734 -0.601 -0.695

Saturation pH (@ 20C) N/A 7.89 8.0025 8.11 - - - No trend 8.01 8 7.98 8.11 8.09 8.01 8.09 8.03 8.11 7.99 7.93 7.9 8.02 7.98 7.99 8.11 8.04 7.97 7.89

Saturation pH (@ 4C) N/A 8.14 8.255 8.36 - - - No trend 8.26 8.25 8.24 8.36 8.34 8.26 8.34 8.28 8.36 8.24 8.18 8.15 8.27 8.23 8.24 8.36 8.29 8.23 8.14

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 29.375 110 - - Equation Significant Decreasing 25 150 19 32 7.6 13 8.8 43 <5.0 5.3 7.7 30 8 5 <5.0 <5.0 <5.0 110 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 4 11.5 17 3 10 5 Significant Decreasing #N/A #N/A 22 21 20 16 17 18 12 16 14 19 13 15 10 17 11 4 11 17 14

Dissolved Barium (Ba) µg/L 17 18.75 20 0 1000 1000 No trend 8.6 13 16 19 19 19 21 22 21 19 24 28 24 18 18 19 20 17 19

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 0.014 0 5 Equation No trend <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 0.013 0.011 0.011 <0.010 0.01 <0.010 <0.010 0.014 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 23000 26000 30000 - - - Significant Increasing 24000 23000 24000 22000 22000 24000 24000 25000 23000 26000 29000 30000 25000 26000 26000 23000 24000 27000 30000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.54 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 0.52 <0.40 <0.40 <0.40 0.41 <0.40 <0.40 <0.40 0.5 <0.40 <0.40 <0.40 0.54 <0.40

Dissolved Copper (Cu) µg/L 3.3 10.05 19 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 4 4 5.2 8.2 5.3 7.3 9.3 12 8 9 21 3.3 3.9 14 19

Dissolved Iron (Fe) µg/L <50 <50 86 - - 300 No trend <50 92 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 86 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1800 2425 2900 - - - No trend 3100 2800 2700 2200 2300 2500 2100 2400 2300 2700 2800 2900 2100 2800 2500 1800 2200 2800 2900

Dissolved Manganese (Mn) µg/L 7.6 131.15 240 2 120 120 Significant Decreasing 420 440 400 420 360 320 160 190 220 330 190 210 62 280 100 7.6 87 240 190

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1400 1550 1700 - - - Significant Decreasing 2800 2900 2800 2400 2100 1800 1900 1900 1800 1700 2000 1900 1700 1600 1600 1400 1500 1600 1700

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5000 5450 5900 0 200000 200000 Significant Decreasing #N/A #N/A 10000 14000 8000 7400 6000 5600 6000 5600 5200 4900 7300 5700 5100 5300 5800 5200 5000 5700 5900

Dissolved Strontium (Sr) µg/L 69 81.75 93 0 7000 7000 Significant Decreasing 95 94 120 130 110 110 100 98 83 92 98 100 81 89 85 69 76 89 93

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 2.05 5.2 - - - No trend <2.0 3.6 <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 5.2 <2.0

Dissolved Uranium (U) µg/L 0.24 0.47 0.62 0 20 15 Significant Decreasing 1.5 2.1 1.5 1 0.84 0.83 0.64 0.74 0.69 0.92 0.87 0.95 0.56 0.63 0.51 0.24 0.46 0.62 0.56

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <2.0 <2.0 <2.0 2.5 2 <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

Dissolved Zinc (Zn) µg/L <5 <5 6.1 0 5000 Equation Significant Increasing <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 5.2 <5.0 5.3 <5.0 6.1 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 <0.005 <0.005 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.64 - TMW-3B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E3281 C0N6238 C0W4713

1-Jun-16 1-Sep-16 1-Dec-16 7-Mar-17 2-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 5-Jun-18 11-Sep-18 6-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 9-Jun-20 10-Sep-20 3-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 5 100 100 100 5 5 100 5

Cadmium µg/L 0.12 0.12 0.12 0.11 0.11 0.12 0.12 0.12 0.11 0.12 0.14 0.14 0.12 0.13 0.12 0.11 0.12 0.13 0.14

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2.04 2.08 2 2 2 2 2 2 2.12

Lead µg/L 2.09 2.02 2.06 1.77 1.8 2.06 1.95 2.13 1.91 2.21 2.55 2.63 2.06 2.28 2.21 1.8 2.02 2.39 2.7

Nickel µg/L 4988.61 4866.74 4927.73 4436.73 4498.5 4927.73 4744.44 5049.39 4683.12 5170.65 5711.62 5830.84 4927.73 5291.52 5170.65 4498.5 4866.74 5472.11 5949.73

Dissolved Zinc µg/L 13.48 17.93 13.97 14.68 9.42 15.9 24.49 19.39 16.89 13.86 43.2 33.24 23.77 15.36 19.91 26.21 22.32 22.06 51.02
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Table A.65 - TMW-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0N6238 C0W4713

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 01-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 05-Jun-18 11-Sep-18 06-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 16-Jun-20 10-Sep-20 3-Dec-20

Field Parameters

Conductivity (Field) µS/cm 215.8 404.45 554.2 - - - 46.5 74.4 429.1 318 592 351 173.8 215.8 554.2 528 319.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.34 5.68 6.04 - - - 5.96 5.78 6.52 6.18 5.96 6.37 5.66 5.34 6.00 6.04 5.34

Temperature ºC 4.6 6.7 8.8 - - - 5.6 6.0 8.2 5.3 5.7 8.62 7.3 4.6 5.8 8.8 7.6

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 3.625 8.1 - - - Significant Decreasing 13 22 13 10 8.7 7.3 7.5 <1.0 <1.0 <1.0 <1.0 <1.0 5.2 <1.0 <1.0 <1.0 <1.0 8.1 5.4

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.7 3.3 3.7 0 250 120 Significant Decreasing #N/A #N/A 5.5 4.2 5.1 4.9 4.2 3.7 5 5.6 5.4 4.8 4.1 4.2 3.9 3 2.9 3.3 3.5 3.7 2.7

Dissolved Sulphate (SO4) mg/L 3.3 13.825 43 - - - No trend #N/A #N/A 2.9 3.2 2.9 3 2.7 2.1 2.3 <2.0 <2.0 5.3 2.2 <2.0 2.3 2.9 2.5 3.3 3.5 43 5.5

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.01 0.011 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.1 0.1625 0.29 - - - No trend <0.050 0.065 0.15 0.16 0.24 0.21 0.45 0.83 0.61 1.1 0.77 0.45 0.37 0.5 0.26 0.1 0.14 0.29 0.12

Nitrate (N) mg/L 0.1 0.1625 0.29 0 10 10 No trend <0.050 0.065 0.15 0.16 0.24 0.21 0.45 0.83 0.61 1.1 0.77 0.45 0.37 0.5 0.25 0.1 0.14 0.29 0.12

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.053 - - - No trend #N/A #N/A 0.057 <0.050 <0.050 0.089 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.077 <0.050 <0.050 0.053 <0.050

Unionized Ammonia (as N) mg/L 0.000000659 3.65725E-06 0.00000981 - - 0.019 Significant Decreasing 0.01 0.019 0.0000421 0.0000207 0.000014 0.0000455 0.00000686 0.00000752 0.00000626 0.00000298 0.00000203 0.00000249 0.0000133 0.00000483 0.000003 0.00000975 0.00000527 0.000000659 0.00000332 0.00000981 0.00000084

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 8.1 - - - Significant Decreasing 13 22 13 10 8.7 7.3 7.5 <5.0 <5.0 <5.0 <5.0 <5.0 5.2 <5.0 <5.0 <5.0 <5.0 8.1 5.4

Hardness (CaCO3) mg/L 2.5 8.975 26 - - - Significant Decreasing 10 17 11 11 9.5 8.3 6.2 5.4 4.5 58 4 4.1 3.4 4.3 3 2.5 3.1 26 4.3

Reactive Silica (SiO2) mg/L 3.1 4.225 6.1 - - - Significant Decreasing 5.6 8.4 6.1 5.1 4.9 5.4 4.7 3.2 3.6 5.6 4 3.2 4 4.6 3.4 3.1 4 6.1 3.7

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 20 50 130 - - - Significant Decreasing #N/A #N/A 45 51 45 40 34 34 33 33 36 52 29 28 25 32 24 20 24 130 26

pH pH 5.66 5.7625 5.95 - - - Significant Decreasing 6.6 6.65 6.48 6.44 6.17 6.21 6.13 5.84 5.74 5.73 5.84 5.76 5.63 5.73 5.74 5.66 5.68 5.95 5.76

Turbidity NTU 0.46 37.115 62 - - - Significant Decreasing 220 31 160 260 110 420 36 8.3 170 1.4 61 120 210 2 1 57 0.46 29 62

Total Organic Carbon (C) mg/L <0.5 1.9375 <5 - - - No trend 69 <0.50 0.77 0.86 0.69 <5.0 7.9 0.74 0.71 0.68 0.5 <0.50 <0.50 <5.0 <5.0 <0.50 <5.0 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 380 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 21 <20 <20 <20 <20 <20

Calculated TDS mg/L 13 31.75 78 - - - Significant Decreasing 31 41 31 28 25 24 24 18 17 50 18 14 19 18 14 13 16 78 20

Total Dissolved Solids mg/L 11 54.5 170 - - - No trend 35 34 <10 25 13 <10 25 12 21 32 29 <10 <10 24 30 17 20 170 11

Total Suspended Solids mg/L <1 130.375 520 - - - Significant Decreasing 320 55 170 170 120 740 170 <1.0 <1.0 5.6 6 1 3.2 18 14 <1.0 <1.0 520 <1.0

Calculated

Anion Sum me/L 0.17 0.4625 1.19 - - - Significant Decreasing 0.47 0.64 0.47 0.42 0.37 0.31 0.37 0.22 0.2 0.32 0.22 0.15 0.29 0.18 0.15 0.17 0.18 1.19 0.31

Cation Sum me/L 0.14 0.3575 0.89 - - - Significant Decreasing 0.4 0.53 0.39 0.39 0.35 0.34 0.28 0.27 0.26 1.5 0.23 0.22 0.2 0.24 0.19 0.14 0.19 0.89 0.21

Ion Balance (% Difference) % 2.7 11.495 19.2 - - - No trend 8.05 9.4 9.3 3.7 2.78 4.62 13.9 10.2 13 64.8 2.22 18.9 18.4 14.3 11.8 9.68 2.7 14.4 19.2

Langelier Index (@ 20C) N/A -4.85 -4.235 -3.62 - - - Significant Decreasing -3.12 -2.56 -3.13 -3.32 -3.71 -3.75 -4.02 NC NC NC NC NC -5.09 NC NC NC NC -3.62 -4.85

Langelier Index (@ 4C) N/A -5.1 -4.485 -3.87 - - - Significant Decreasing -3.37 -2.81 -3.38 -3.58 -3.96 -4.01 -4.27 NC NC NC NC NC -5.35 NC NC NC NC -3.87 -5.1

Saturation pH (@ 20C) N/A 9.57 10.085 10.6 - - - Significant Increasing 9.72 9.21 9.61 9.76 9.88 9.96 10.2 NC NC NC NC NC 10.7 NC NC NC NC 9.57 10.6

Saturation pH (@ 4C) N/A 9.83 10.365 10.9 - - - Significant Increasing 9.97 9.46 9.87 10 10.1 10.2 10.4 NC NC NC NC NC 11 NC NC NC NC 9.83 10.9

Dissolved Metals

Dissolved Aluminum (Al) µg/L 60 127.5 180 - - Equation Significant Increasing 12 13 29 29 25 26 34 260 270 29 280 220 200 140 180 180 140 60 130

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 6.2 11.325 20 0 1000 1000 No trend 12 8.4 11 7.8 8.7 8.5 8.3 12 15 25 12 15 14 15 14 6.2 10 20 9.1

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.014 0.06225 0.19 0 5 Equation Significant Decreasing 0.07 0.079 0.066 0.079 0.049 0.067 0.048 0.038 0.038 0.22 0.03 0.026 0.022 0.033 0.022 0.014 0.022 0.19 0.023

Dissolved Calcium (Ca) µg/L 330 2380 7800 - - - Significant Decreasing 2900 5500 3300 3300 2800 2500 1800 920 770 18000 700 800 610 910 480 330 560 7800 830

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.8 4.425 12 1 10 10 No trend #N/A #N/A 6.9 2.2 3.9 1.9 3.5 3.8 3.6 3.7 3.9 20 3.1 3.1 2.1 7.7 2.5 0.8 3.1 12 1.8

Dissolved Copper (Cu) µg/L 5.9 15.725 29 0 2000 Equation No trend #N/A #N/A 14 4.7 20 17 41 29 38 50 34 36 28 16 15 24 18 5.9 17 29 11

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend 140 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.58 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 420 722.5 1500 - - - Significant Decreasing 750 870 670 620 590 490 410 760 630 2900 560 510 460 500 450 420 430 1500 540

Dissolved Manganese (Mn) µg/L 20 44.75 100 0 120 120 Significant Decreasing 710 190 180 66 77 71 56 66 61 130 52 45 38 58 32 20 31 100 28

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0

Dissolved Nickel (Ni) µg/L 3.4 13.85 38 - - Equation Significant Decreasing 50 14 36 19 35 37 30 26 17 82 14 11 6.4 16 8.3 3.4 8.5 38 5.5

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 260 535 960 - - - Significant Decreasing 1200 1100 910 660 600 640 490 450 590 1400 460 340 520 570 350 260 550 960 370

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L 0.11 0.15 0.19 0 100 0.1 Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 0.23 0.19 0.18 0.11 0.19 0.11 0.19

Dissolved Sodium (Na) µg/L 1900 3725 7900 0 200000 200000 Significant Decreasing #N/A #N/A 3600 3600 3500 3400 3300 3500 3200 3500 3500 7100 3000 2900 2700 3100 2500 1900 2500 7900 2600

Dissolved Strontium (Sr) µg/L 4 13.175 37 0 7000 7000 Significant Decreasing 14 22 15 15 13 13 9.7 8.7 9.1 76 8.3 7.8 6.6 8.3 6 4 5.3 37 6.4

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L 12 21.5 42 0 5000 Equation Significant Decreasing 59 20 60 35 66 70 56 56 35 97 25 18 13 23 17 12 19 42 13

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.017 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.65 - TMW-4A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0N6238 C0W4713

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 01-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 05-Jun-18 11-Sep-18 06-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 16-Jun-20 10-Sep-20 3-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 5 5 5 5 5 5 5 5 100 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.1 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 32.39 5.54 9.11 9.52 8.72 14.55 23.01 8.96 8.82 20.48 7.55 6.26 6.26 14.55 14.55 6.26 14.55 16.08 14.55
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Table A.66 - TMW-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0N6238 C0W4713

1-Jun-16 1-Sep-16 1-Dec-16 9-Mar-17 1-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 5-Jun-18 11-Sep-18 6-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 16-Jun-20 10-Sep-20 3-Dec-20

Field Parameters

Conductivity (Field) µS/cm 350.6 513.45 689 - - - 50.4 81 537 473.1 807 405 344.2 350.6 689.00 545 469.2

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.47 5.8 6.05 - - - 6.1 5.81 6.47 6.22 6.3 6.41 5.93 5.76 6.05 5.92 5.47

Temperature ºC 5.4 6.6 7.9 - - - 6 6.3 7.7 6.1 5.7 7.61 7 5.4 6.00 7.9 7.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 34 40.75 53 - - - Significant Increasing 43 28 22 29 24 21 26 25 24 26 31 32 32 37 37 34 37 53 39

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 8.4 9.775 11 0 250 120 Significant Increasing #N/A #N/A 6.2 4.5 5 4.7 6.2 5.9 6.3 5.2 3.8 4 5.4 5.6 6.6 5.9 6.3 8.4 9.7 11 10

Dissolved Sulphate (SO4) mg/L 110 137.5 160 - - - Significant Increasing #N/A #N/A 3.4 2.9 3 3.5 2.9 2.7 2.6 3.1 6.1 14 33 54 55 75 93 110 140 160 140

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.013 0.011 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.041 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.072 - - - Significant Decreasing <0.050 0.057 0.13 0.062 0.063 0.12 <0.050 0.075 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.072 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.072 0 10 10 Significant Decreasing <0.050 0.057 0.13 <0.050 0.063 0.12 <0.050 0.075 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.072 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.01 0 1 1 No trend <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.054 - - - No trend #N/A #N/A <0.050 <0.050 <0.050 0.061 <0.050 0.088 <0.050 <0.050 <0.050 0.063 <0.050 <0.050 0.085 0.092 <0.050 <0.050 <0.050 0.054 <0.050

Unionized Ammonia (as N) mg/L 0.00000109 3.4475E-06 0.00000706 - - 0.019 Significant Decreasing 0.01 0.019 0.000143 0.0000485 0.0000485 0.0000838 0.0000422 0.0000876 0.0000306 0.00000425 0.00000223 0.000072 0.0000114 0.00000565 0.0000223 0.0000363 0.00000311 0.00000185 0.00000379 0.00000706 0.00000109

Physical

Total Alkalinity (Total as CaCO3) mg/L 34 40.75 53 - - - Significant Increasing 43 28 22 29 24 22 26 25 24 26 31 32 32 37 37 34 37 53 39

Hardness (CaCO3) mg/L 100 127.5 150 - - - Significant Increasing 32 21 19 19 20 18 21 23 26 33 50 67 70 91 96 100 130 150 130

Reactive Silica (SiO2) mg/L 7.2 7.775 8.2 - - - Significant Increasing 6.4 8.2 7.2 6.9 6.2 6.4 7.2 7.3 7 7.2 8.3 8.1 7 7.5 7.4 7.2 7.7 8.2 8

Colour TCU <5 6.575 14 - - - No trend 8.8 <5.0 <5.0 <5.0 5.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 14 7.3

Conductivity µS/cm 320 395 460 - - - Significant Increasing #N/A #N/A 100 60 60 66 63 64 65 68 77 99 140 190 170 260 300 320 400 460 400

pH pH 6.58 6.735 6.87 - - - Significant Decreasing 7.49 7.02 7.02 6.87 6.96 6.73 6.82 6.78 6.75 6.79 6.81 6.84 6.72 6.71 6.86 6.58 6.78 6.87 6.71

Turbidity NTU 2.8 5.775 9.7 - - - Significant Decreasing 390 300 76 140 16 530 39 6.2 12 7.6 3 3.3 4 6.9 2.1 3.5 2.8 9.7 7.1

Total Organic Carbon (C) mg/L <5 <5 7 - - - No trend <5.0 <5.0 <5.0 <5.0 1.2 5.2 7.4 3.1 1.9 5.4 2.5 2.3 3.4 7.6 3.1 2.2 2.8 7 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 24 - - - No trend 23 <5.0 25 <5.0 21 24 22 9.8 9.8 15 <20 <20 <20 33 <20 <20 <20 24 24

Calculated TDS mg/L 200 252.5 300 - - - Significant Increasing 63 46 41 46 44 42 46 45 47 59 92 120 130 160 180 200 250 300 260

Total Dissolved Solids mg/L 230 262.5 300 - - - Significant Increasing 67 37 <10 43 42 <10 49 37 50 66 96 120 120 160 180 230 250 300 270

Total Suspended Solids mg/L 2.8 8.55 14 - - - Significant Decreasing 6900 480 130 600 14 770 82 9.8 26 13 5.8 4.8 2 8.8 4.8 4.4 2.8 14 13

Calculated

Anion Sum me/L 3.13 3.9125 4.66 - - - Significant Increasing 1.1 0.75 0.65 0.8 0.72 0.66 0.76 0.72 0.72 0.91 1.45 1.92 1.97 2.47 2.85 3.13 3.85 4.66 4.01

Cation Sum me/L 2.99 3.7625 4.37 - - - Significant Increasing 0.97 0.65 0.59 0.61 0.66 0.63 0.66 0.68 0.74 0.9 1.33 1.76 1.89 2.47 2.74 2.99 3.7 4.37 3.99

Ion Balance (% Difference) % 0.25 1.935 3.21 - - - Significant Decreasing 6.28 7.14 4.84 13.5 4.35 2.33 7.04 2.86 1.37 0.55 4.32 4.35 2.07 0 1.97 2.29 1.99 3.21 0.25

Langelier Index (@ 20C) N/A -1.76 -1.4625 -1.15 - - - Significant Increasing -1.17 -1.99 -2.08 -2.17 -2.13 -2.39 -2.22 -2.24 -2.24 -2.09 -1.83 -1.67 -1.77 -1.62 -1.46 -1.76 -1.45 -1.15 -1.49

Langelier Index (@ 4C) N/A -2.01 -1.7125 -1.4 - - - Significant Increasing -1.43 -2.24 -2.33 -2.42 -2.38 -2.64 -2.47 -2.49 -2.5 -2.34 -2.08 -1.92 -2.02 -1.87 -1.71 -2.01 -1.7 -1.4 -1.74

Saturation pH (@ 20C) N/A 8.02 8.195 8.34 - - - Significant Decreasing 8.66 9.01 9.09 9.04 9.09 9.12 9.04 9.01 8.99 8.87 8.64 8.51 8.49 8.33 8.32 8.34 8.23 8.02 8.19

Saturation pH (@ 4C) N/A 8.27 8.445 8.59 - - - Significant Decreasing 8.92 9.26 9.35 9.29 9.34 9.37 9.29 9.27 9.24 9.12 8.89 8.76 8.74 8.58 8.57 8.59 8.48 8.27 8.44

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.2 6.55 8.9 - - Equation Significant Decreasing 170 6.7 16 14 20 12 63 6.1 6.8 5.4 <5.0 <5.0 <5.0 6.5 <5.0 5.5 5.2 8.9 6.6

Dissolved Antimony (Sb) µg/L <1 1.45 2.3 0 6 6 Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 1.1 1.9 2.3 <1.0 1.1

Dissolved Arsenic (As) µg/L 1.1 1.2 1.3 0 10 5 Significant Increasing #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 1.8 1.1 1.1 1.3 1.3 1.1

Dissolved Barium (Ba) µg/L 30 37.5 45 0 1000 1000 Significant Increasing 6.8 6 6.6 5.1 6 4.2 7.4 6.2 6.5 9.2 14 24 24 25 32 30 36 45 39

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.0335 0.068 0 5 Equation No trend 0.034 0.071 0.087 0.062 0.023 0.021 <0.010 0.024 0.049 <0.010 0.092 0.1 0.12 0.018 <0.010 0.068 0.039 0.022 <0.010

Dissolved Calcium (Ca) µg/L 33000 40500 47000 - - - Significant Increasing 11000 7000 6200 6200 6800 5900 7100 7700 8600 11000 16000 22000 23000 29000 31000 33000 40000 47000 42000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 6.5 7.925 9.1 0 10 10 Significant Increasing #N/A #N/A 1.8 1.9 1.4 0.69 <0.40 1.8 1 <0.40 0.43 1.6 2.6 3.4 3.9 7.1 7.9 7.8 8.3 9.1 6.5

Dissolved Copper (Cu) µg/L 0.98 1.87 3.7 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 1.3 0.86 <0.50 2.8 0.98 3.7 1.4 1.4

Dissolved Iron (Fe) µg/L <50 242 640 - - 300 No trend 200 300 85 77 <50 560 350 <50 <50 180 <50 <50 <50 220 89 <50 83 640 220

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 4900 6375 7500 - - - Significant Increasing 1200 950 870 830 810 760 800 900 1000 1400 2200 3000 3200 4200 4700 4900 6200 7500 6900

Dissolved Manganese (Mn) µg/L 150 205 240 4 120 120 No trend 330 170 95 78 9.3 250 130 41 54 130 130 30 28 170 170 150 190 240 240

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend 4.3 <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

Dissolved Nickel (Ni) µg/L 8 10.5 14 - - Equation Significant Increasing 3.1 4.4 9.3 4.7 2 3.5 4.6 3.8 2.9 3.7 4.6 3.8 4 6.1 6.5 8 10 10 14

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 2000 2475 2900 - - - Significant Increasing 2900 1300 1300 1200 1300 1300 1300 1300 1300 1300 1600 1800 1800 2100 2000 2000 2500 2900 2500

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 20000 26250 30000 0 200000 200000 Significant Increasing #N/A #N/A 6100 4000 4000 4500 5200 4900 4500 4400 4400 4500 6900 8900 10000 14000 18000 20000 26000 30000 29000

Dissolved Strontium (Sr) µg/L 150 185 220 0 7000 7000 Significant Increasing 28 27 25 25 23 23 26 29 31 42 66 87 96 130 140 150 180 220 190

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 7.1 <2.0 <2.0 <2.0 <2.0 <2.0 4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 21.35 44 0 5000 Equation No trend <5.0 6 16 9.6 14 12 11 17 16 24 25 26 48 7 7.6 44 32 6.9 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.013 <0.013 <0.013 <0.013 <0.013 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0022 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0031 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0022 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.66 - TMW-4B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0N6238 C0W4713

1-Jun-16 1-Sep-16 1-Dec-16 9-Mar-17 1-Jun-17 15-Sep-17 15-Dec-17 13-Mar-18 5-Jun-18 11-Sep-18 6-Dec-18 15-Mar-19 19-Jun-19 25-Sep-19 5-Dec-19 19-Mar-20 16-Jun-20 10-Sep-20 3-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 0.11 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.065 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 0.1 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 0.1

Modified TPH (Tier1) mg/L <0.09 <0.09 0.1 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 0.1

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA COMMENT NA NA NA NA NA NA NA NA COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA YES NA NA NA NA NA NA NA NA YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 5 5 100 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.06 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06 0.09 0.11 0.12 0.15 0.15 0.16 0.2 0.22 0.2

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2.18 2.28 2.36 2.96 3.34 2.96

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1.91 2.02 2.82 3.02 3.18 4.44 5.33 4.44

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 4683.12 4866.74 6127.45 6422.08 6656.44 8380.77 9502.76 8380.77

Dissolved Zinc µg/L 8.74 9.53 9.53 10.76 7.47 16.15 17.27 15.85 14.42 21.62 29.87 38.12 46.43 81.98 60.35 54.73 77.23 127.36 73.83
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Table A.67 - TMW-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 13-Mar-18 05-Jun-18 19-Sep-18 11-Dec-18 19-Jun-19 25-Sep-19 19-Dec-19 16-Jun-20 15-Sep-20 8-Dec-20

Field Parameters

Conductivity (Field) µS/cm 163.3 252.8666667 348.9 - - - 47.6 95 649 346.6 369.9 315 90.7 246.4 348.9 163.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.88 6.186666667 6.47 - - - 6.38 6.45 6.48 6.88 6.71 6.36 6.67 6.47 5.88 6.21

Temperature ºC 7.2 8.8 10.7 - - - 5.7 7.6 12.8 8.8 7.2 11.26 7.7 7.2 10.7 8.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 19 21 24 - - - Significant Increasing 18 14 13 11 13 15 14 14 18 27 22 20 25 20 20 24 19

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.7 5.8 7 0 250 120 Significant Increasing #N/A #N/A 2 2.6 2.7 3.1 3 4.1 3.3 3.1 2.8 6.1 5.8 5.8 7.4 4.4 5.7 7 4.7

Dissolved Sulphate (SO4) mg/L 46 73.33333333 120 - - - Significant Increasing #N/A #N/A 3.3 3 4.5 3.3 8.5 4.7 42 2.9 8.4 74 81 57 140 33 54 120 46

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.01 - - - Significant Decreasing 0.012 0.012 0.012 0.013 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrate + Nitrite (N) mg/L 0.079 0.123 0.17 - - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 0.06 0.057 0.068 0.25 0.43 0.38 0.07 0.12 0.17 0.079

Nitrate (N) mg/L 0.067 0.119 0.17 0 10 10 Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 0.06 0.057 0.068 0.25 0.43 0.38 0.06 0.12 0.17 0.067

Nitrite (N) mg/L <0.01 <0.01 0.013 0 1 1 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 0.013

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.064 0.13 0.086 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050 <0.050 0.12 0.052 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000372 7.13333E-06 0.000011 - - 0.019 Significant Decreasing 0.01 0.019 0.000127 0.000152 0.0000712 0.000085 0.0000212 0.0000161 0.0000238 0.0000079 0.0000108 0.0000397 0.000032 0.000019 0.0000563 0.0000376 0.000011 0.00000372 0.00000668

Physical

Total Alkalinity (Total as CaCO3) mg/L 19 21 24 - - - Significant Increasing 18 14 13 11 13 15 14 14 19 27 22 20 25 20 20 24 19

Hardness (CaCO3) mg/L 51 68.66666667 100 - - - Significant Increasing 15 13 12 10 16 12 54 15 20 74 80 63 120 41 51 100 55

Reactive Silica (SiO2) mg/L 7.4 7.966666667 8.4 - - - No trend 7.3 7.6 7 6.3 7.1 9.2 7.1 6.8 6.6 8.5 7.9 7.5 7.7 7.6 7.4 8.4 8.1

Colour TCU <5 <5 <5 - - - Significant Decreasing <5.0 5.9 5.8 <5.0 17 66 13 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 150 216.6666667 330 - - - Significant Increasing #N/A #N/A 48 38 41 35 51 53 140 41 65 240 250 160 400 120 170 330 150

pH pH 6.66 6.693333333 6.73 - - - No trend 7.03 6.8 6.65 6.62 6.66 6.54 6.71 6.82 6.87 6.61 6.55 6.82 6.7 7.07 6.69 6.66 6.73

Turbidity NTU 0.28 0.53 0.98 - - - Significant Decreasing >1000 >1000 >1000 640 50 170 10 1.2 2.7 7.5 0.29 0.45 0.13 43 0.33 0.28 0.98

Total Organic Carbon (C) mg/L <0.5 <0.5 0.63 - - - Significant Decreasing <25 <25 <50 <10 1.5 10 2.8 0.57 0.79 0.85 0.64 0.61 1.1 <5.0 0.63 <0.50 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 21 38 62 55 5.7 27 22 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 100 140 210 - - - Significant Increasing 34 30 30 26 36 36 89 31 41 150 160 120 250 81 110 210 100

Total Dissolved Solids mg/L 97 134.6666667 210 - - - Significant Increasing 30 24 11 26 42 62 100 23 42 160 160 120 250 73 97 210 97

Total Suspended Solids mg/L <1 <1 1.2 - - - Significant Decreasing 10000 2100 6700 8900 38 130 12 <1.0 1.8 1.4 <1.0 <1.0 <1.0 16 <1.0 1 1.2

Calculated

Anion Sum me/L 1.46 2.086666667 3.11 - - - Significant Increasing 0.5 0.41 0.43 0.37 0.51 0.52 1.26 0.44 0.63 2.26 2.31 1.79 3.6 1.21 1.69 3.11 1.46

Cation Sum me/L 1.47 1.983333333 2.96 - - - Significant Increasing 0.47 0.42 0.39 0.32 0.47 0.39 1.34 0.45 0.57 2.17 2.32 1.87 3.74 1.17 1.47 2.96 1.52

Ion Balance (% Difference) % 2.01 3.813333333 6.96 - - - No trend 3.09 1.2 4.88 7.25 4.08 14.3 3.08 1.12 5 2.03 0.22 2.19 1.91 1.68 6.96 2.47 2.01

Langelier Index (@ 20C) N/A -2.14 -2.013333333 -1.81 - - - Significant Increasing -2.34 -2.72 -2.91 -3.14 -2.82 -3 -2.26 -2.63 -2.35 -1.95 -2.07 -1.94 -1.71 -1.84 -2.14 -1.81 -2.09

Langelier Index (@ 4C) N/A -2.39 -2.263333333 -2.06 - - - Significant Increasing -2.59 -2.98 -3.16 -3.4 -3.08 -3.25 -2.51 -2.88 -2.6 -2.2 -2.32 -2.19 -1.96 -2.09 -2.39 -2.06 -2.34

Saturation pH (@ 20C) N/A 8.48 8.706666667 8.82 - - - Significant Decreasing 9.38 9.53 9.56 9.76 9.49 9.53 8.98 9.45 9.22 8.56 8.61 8.76 8.41 8.91 8.82 8.48 8.82

Saturation pH (@ 4C) N/A 8.73 8.956666667 9.07 - - - Significant Decreasing 9.63 9.78 9.81 10 9.74 9.79 9.23 9.7 9.47 8.81 8.86 9.01 8.66 9.16 9.07 8.73 9.07

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 6.933333333 13 - - Equation Significant Decreasing 72 18 18 16 30 32 28 6.6 45 8.5 5 <5.0 5.6 150 13 5.3 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 1.1 <1.0 1.6 <1.0 1.6 1.5 <1.0 <1.0 <1.0 7.2 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 12 16.66666667 26 0 1000 1000 No trend 7.2 5.4 4.4 3.2 4.5 4.3 21 3.9 4.1 18 20 17 32 15 12 26 12

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.022 0.033666667 0.052 0 5 Equation No trend 0.027 0.019 <0.010 0.011 0.015 0.013 0.065 0.012 0.026 0.06 0.067 0.036 0.086 0.024 0.027 0.052 0.022

Dissolved Calcium (Ca) µg/L 17000 23000 34000 - - - Significant Increasing 4500 4200 3900 3100 5200 3900 17000 4900 6600 24000 26000 20000 39000 13000 17000 34000 18000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 1.3 2 2.8 0 10 10 No trend #N/A #N/A 2.1 1.4 1.1 0.44 0.69 1.1 6 0.74 0.63 5.5 7.4 6 8 2.5 1.9 2.8 1.3

Dissolved Copper (Cu) µg/L 1.6 4.833333333 6.8 0 2000 Equation No trend #N/A #N/A <2.0 7.2 2.4 <2.0 6.6 3.4 8.4 6.2 <2.0 <2.0 <2.0 1.1 1.8 9.4 6.1 6.8 1.6

Dissolved Iron (Fe) µg/L <50 80 190 - - 300 No trend 230 68 <50 <50 120 62 530 <50 <50 <50 <50 53 <50 1700 190 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend 3.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.5 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2300 3133.333333 4700 - - - Significant Increasing 840 630 600 520 790 610 3000 780 930 3700 4000 3200 6200 1900 2300 4700 2400

Dissolved Manganese (Mn) µg/L 19 28 34 0 120 120 Significant Decreasing 200 100 62 26 48 81 360 47 23 81 38 35 92 20 31 34 19

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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

Dissolved Nickel (Ni) µg/L <2 <2 2.6 - - Equation Significant Decreasing 12 13 8.1 3 4.6 5.1 38 3 <2.0 4.5 3.6 2.5 4.5 2 2.1 2.6 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 160 <100 <100 <100

Dissolved Potassium (K) µg/L 1600 1933.333333 2500 - - - Significant Increasing 1600 1100 810 570 760 790 2100 730 840 2100 1600 1600 3100 1100 1700 2500 1600

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 8900 12366.66667 19000 0 200000 200000 Significant Increasing #N/A #N/A 2800 2700 2600 2400 2800 2700 4200 2900 3300 14000 16000 13000 28000 6000 9200 19000 8900

Dissolved Strontium (Sr) µg/L 68 94 140 0 7000 7000 Significant Increasing 19 15 17 13 21 17 63 20 25 100 110 85 170 56 68 140 74

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 2.5 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.5 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.11 0.133333333 0.16 0 20 15 Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 0.13 0.1 0.51 0.16 0.11 0.13

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 6.433333333 8.6 0 5000 Equation Significant Decreasing 11 17 12 5.2 6.7 5.7 51 8.3 5 5.6 <5.0 <5.0 <5.0 6.8 8.6 8.2 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.073 0.022 0.042 0.023 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0092 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0092 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.67 - TMW-5A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 13-Mar-18 05-Jun-18 19-Sep-18 11-Dec-18 19-Jun-19 25-Sep-19 19-Dec-19 16-Jun-20 15-Sep-20 8-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 5 5 5 100 100 5 100 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.1 0.04 0.04 0.12 0.13 0.11 0.18 0.08 0.09 0.16 0.1

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2.76 2 2 2.36 2

Lead µg/L 1 1 1 1 1 1 1 1 1 2.17 2.39 1.77 4.01 1 1 3.18 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 5110.07 5472.11 4436.73 7812.01 25 25 6656.44 25

Dissolved Zinc µg/L 17.93 21.63 31.1 17.39 10.42 24.46 28.32 8.08 9.2 28.18 19.88 17.87 49.36 21.55 17.59 24.76 14.06
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Table A.68 - TMW-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 13-Mar-18 05-Jun-18 19-Sep-18 19-Jun-19 25-Sep-19 16-Jun-20 15-Sep-20 08-Dec-20

Field Parameters

Conductivity (Field) µS/cm 193 214.0333333 226.8 - - - 59.4 103 349.5 366.5 216 226.80 222.3 193

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.44 6.65 7.02 - - - 7.04 7.01 7.27 7.18 7.01 7.02 6.49 6.44

Temperature ºC 7.1 7.666666667 8.1 - - - 6.9 7 8.6 7.1 8.61 7.10 7.8 8.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 72 77.66666667 83 - - - Significant Increasing 45 34 39 38 77 65 69 52 45 51 64 68 72 83 78

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.2 5.933333333 7.1 0 250 120 Significant Increasing #N/A #N/A 3.1 2.9 2.7 2.9 3.9 3.5 3.6 4 2.8 3.5 4.2 3.7 5.5 5.2 7.1

Dissolved Sulphate (SO4) mg/L 18 22.33333333 26 - - - Significant Increasing #N/A #N/A 5.6 4.3 5.5 5.6 8.3 6.9 8.1 5.6 7.7 7.4 20 23 23 18 26

Dissolved Fluoride (F-) mg/L 0.15 0.156666667 0.16 0 1.5 0.12 No trend 0.19 0.14 0.16 0.14 0.19 0.18 0.16 0.15 0.14 0.13 0.16 0.15 0.16 0.16 0.15

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.014 0.015 0.013 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.013 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A 0.053 0.083 <0.050 0.06 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.06 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000011 2.05333E-05 0.0000386 - - 0.019 Significant Decreasing 0.01 0.019 0.000331 0.000413 0.0000785 0.000211 0.000303 0.000264 0.000201 0.0000397 0.0000374 0.0000771 0.0000557 0.000102 0.0000386 0.000012 0.000011

Physical

Total Alkalinity (Total as CaCO3) mg/L 72 77.66666667 83 - - - Significant Increasing 45 34 39 38 77 65 69 52 45 51 64 68 72 83 78

Hardness (CaCO3) mg/L 74 79.66666667 85 - - - Significant Increasing 37 27 35 34 65 52 65 50 46 46 63 71 74 80 85

Reactive Silica (SiO2) mg/L 10 10.66666667 11 - - - Significant Increasing 7.9 8.1 7.7 7.5 11 9.8 10 9.4 8.8 8.9 9.1 9.6 10 11 11

Colour TCU <5 <5 <5 - - - No trend <5.0 5.4 <5.0 <5.0 <5.0 <5.0 7.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 190 200 210 - - - Significant Increasing #N/A #N/A 100 70 90 90 150 140 150 120 120 120 140 190 190 200 210

pH pH 7.39 7.463333333 7.56 - - - No trend 7.53 7.43 7.23 7.28 7.82 7.76 7.64 7.27 7.27 7.27 7.43 7.48 7.56 7.39 7.44

Turbidity NTU 4.6 6.733333333 8.2 - - - Significant Decreasing 660 170 370 49 25 6.8 29 8.9 7.6 7.6 12 3.3 8.2 7.4 4.6

Total Organic Carbon (C) mg/L 3.2 7.733333333 10 - - - Significant Increasing <5.0 <5.0 <5.0 <0.50 0.54 0.9 <5.0 3.4 2.3 5.5 4.2 5.4 3.2 10 10

Total Chemical Oxygen Demand mg/L <20 27.66666667 39 - - - Significant Increasing <5.0 <5.0 36 <5.0 5.6 22 6.9 34 10 20 <20 31 <20 39 34

Calculated TDS mg/L 120 123.3333333 130 - - - Significant Increasing 65 52 58 58 100 86 95 76 70 75 100 110 120 120 130

Total Dissolved Solids mg/L 110 125 140 - - - Significant Increasing 64 48 34 48 99 94 110 67 66 78 96 110 110 140

Total Suspended Solids mg/L 3.2 4.533333333 6 - - - Significant Decreasing 2900 260 530 100 63 11 78 13 14 6.2 9.6 4.4 3.2 4.4 6

Calculated

Anion Sum me/L 2.1 2.196666667 2.31 - - - Significant Increasing 1.11 0.87 0.98 0.97 1.84 1.56 1.66 1.29 1.16 1.28 1.82 1.96 2.1 2.18 2.31

Cation Sum me/L 1.87 2.003333333 2.13 - - - Significant Increasing 1.02 0.74 0.91 0.9 1.59 1.3 1.56 1.24 1.17 1.18 1.62 1.83 1.87 2.01 2.13

Ion Balance (% Difference) % 4.05 4.633333333 5.79 - - - No trend 4.23 8.07 3.7 3.74 7.29 9.09 3.11 1.98 0.43 4.07 5.81 3.43 5.79 4.06 4.05

Langelier Index (@ 20C) N/A -0.609 -0.581 -0.548 - - - No trend -1.05 -1.4 -1.39 -1.38 -0.301 -0.528 -0.525 -1.12 -1.21 -1.17 -0.788 -0.666 -0.548 -0.609 -0.586

Langelier Index (@ 4C) N/A -0.86 -0.831666667 -0.799 - - - No trend -1.3 -1.65 -1.65 -1.64 -0.552 -0.779 -0.776 -1.37 -1.46 -1.43 -1.04 -0.917 -0.799 -0.86 -0.836

Saturation pH (@ 20C) N/A 8 8.043333333 8.11 - - - Significant Decreasing 8.58 8.82 8.63 8.67 8.12 8.28 8.17 8.39 8.48 8.44 8.22 8.15 8.11 8 8.02

Saturation pH (@ 4C) N/A 8.25 8.293333333 8.36 - - - Significant Decreasing 8.83 9.08 8.88 8.92 8.37 8.53 8.42 8.64 8.73 8.69 8.47 8.4 8.36 8.25 8.27

Dissolved Metals

Dissolved Aluminum (Al) µg/L 6 11.06666667 20 - - Equation No trend 57 9.5 9.9 6.1 12 14 12 10 <5.0 6.5 6.5 <5.0 7.2 6 20

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 1.6 1.2 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 6.7 7 7.3 0 10 5 No trend #N/A #N/A 2.7 4.1 3.5 3.9 15 6.9 11 6.8 5.7 8.8 12 11 7.3 6.7 7

Dissolved Barium (Ba) µg/L 8.4 9.766666667 11 0 1000 1000 Significant Increasing 3.8 2.7 3 2.7 3.2 3.8 4.9 5.2 4.1 6.3 12 8.6 8.4 9.9 11

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 24000 26000 28000 - - - Significant Increasing 12000 8900 12000 11000 22000 17000 22000 17000 15000 15000 21000 23000 24000 26000 28000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.97 1.09 1.2 0 10 10 Significant Increasing #N/A #N/A 0.48 1.4 0.48 0.53 <0.40 <0.40 <0.40 0.73 0.71 1.1 1.4 1.8 1.1 0.97 1.2

Dissolved Copper (Cu) µg/L <0.5 0.83 1.6 0 2000 Equation Significant Decreasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 0.9 0.67 1.6 0.64 <0.50

Dissolved Iron (Fe) µg/L <50 54.33333333 83 - - 300 No trend <50 100 <50 61 56 <50 <50 110 <50 190 <50 <50 <50 83 55

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend 0.53 <0.50 <0.50 <0.50 3.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3300 3533.333333 3800 - - - Significant Increasing 1600 1100 1300 1400 2700 2000 2500 2000 1900 1900 2700 3000 3300 3500 3800

Dissolved Manganese (Mn) µg/L 78 94 110 0 120 120 No trend 62 120 78 60 17 26 100 95 51 80 50 95 78 94 110

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 5.6 4.8 2.8 2.3 2.4 2.1 3.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 4.4 <2.0 2.5 <2.0 2.1 <2.0 <2.0 3.1 2.6 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1800 1866.666667 1900 - - - No trend 2700 1700 1600 1400 1500 1500 1600 1500 1400 1600 1700 1900 1800 1900 1900

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 7900 8200 8600 0 200000 200000 Significant Increasing #N/A #N/A 4600 3500 3800 4100 5700 5100 5000 4800 4800 5100 7200 8400 7900 8100 8600

Dissolved Strontium (Sr) µg/L 93 101 110 0 7000 7000 Significant Increasing 36 30 39 38 73 57 72 58 53 54 77 89 93 100 110

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 2.4 <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

Dissolved Uranium (U) µg/L 0.59 0.69 0.84 0 20 15 No trend 0.29 0.2 0.26 0.32 1.1 0.67 1.3 0.55 0.43 0.11 0.5 0.47 0.84 0.64 0.59

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 5.5 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 5.3 <5.0 <5.0 <5.0 <5.0 <5.0 5.5 5.2 5.5 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.033 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L - - - - - - Significant Increasing <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.68 - TMW-5B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 13-Mar-18 05-Jun-18 19-Sep-18 19-Jun-19 25-Sep-19 16-Jun-20 15-Sep-20 08-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.10 <0.10 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L 0.077 0.169 0.31 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.061 0.1 0.2 0.13 0.053 0.077 0.31 0.12

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.083 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L 0.17 0.233333333 0.34 - - - Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.21 0.17 0.34 0.35 0.19 0.34 0.17

Modified TPH (Tier1) mg/L 0.27 0.403333333 0.65 0 3.2 0.1 Significant Increasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.31 0.37 0.55 0.41 0.27 0.65 0.29

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA COMMENT (1) COMMENT COMMENT COMMENT COMMENT COMMENT COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA Yes YES YES YES YES YES YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 5 5

Cadmium µg/L 0.07 0.05 0.07 0.06 0.11 0.09 0.11 0.09 0.08 0.08 0.11 0.12 0.12 0.13 0.14

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2.06

Lead µg/L 1 1 1 1 1.84 1 1.84 1 1 1 1.77 2.06 2.17 2.39 2.59

Nickel µg/L 25 25 25 25 4560.16 25 4560.16 25 25 25 4436.73 4927.73 5110.07 5472.11 5771.27

Dissolved Zinc µg/L 9.7 7.81 11.75 4.72 7.1 7.39 15.12 21.74 17.62 20.17 26.26 37.33 31.27 80.94 85.72
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Table A.69 - TMW-6A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 08-Mar-18 05-Jun-18 19-Sep-18 11-Dec-18 20-Mar-19 19-Jun-19 25-Sep-19 19-Dec-19 19-Mar-20 16-Jun-20 15-Sep-20 08-Dec-20

Field Parameters

Conductivity (Field) µS/cm 23.2 24.175 25.9 - - - 19.4 37 67.4 34.1 40 34.3 24 20.3 23.8 25.9 23.2 23.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.04 5.6275 6.23 - - - 5.28 5.44 7.41 5.46 7.27 6.95 6.28 5.62 5.04 6.23 5.32 5.92

Temperature ºC 5 6.625 8.3 - - - 5.5 5.9 9.3 8.1 4.8 5.5 8.64 6.4 5 5.7 8.3 7.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 6 6.75 7.9 - - - Significant Decreasing 25 17 10 9.2 7.5 11 7 11 7 13 8.2 6 6.6 11 <1.0 6.9 7.9 6 6.2

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.3 4.65 5.4 0 250 120 No trend #N/A #N/A 4.1 5.4 5.9 6.4 4.9 5.1 4.5 4.6 5.3 7.4 6.1 5.9 4.9 3.6 4.1 5.4 5.3 4.6 3.3

Dissolved Sulphate (SO4) mg/L 3 4.425 6.7 - - - No trend #N/A #N/A 4.2 4.3 3.6 3.6 2.9 3.5 3.1 2.3 2 4.3 2.8 2.5 2.7 4.6 3.9 3 3.2 4.8 6.7

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.011 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.071 - - - Significant Decreasing <0.050 0.098 0.091 <0.050 <0.050 0.087 0.11 0.054 0.098 <0.050 0.064 0.061 <0.050 <0.050 <0.050 0.071 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.071 0 10 10 Significant Decreasing <0.050 0.098 0.091 <0.050 <0.050 0.087 0.11 0.054 0.098 <0.050 0.064 0.061 <0.050 <0.050 <0.050 0.071 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 No trend <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.068 <0.050 0.08 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000341 2.48725E-06 0.00000559 - - 0.019 Significant Decreasing 0.01 0.019 0.0000422 0.0000514 0.00000947 0.0000373 0.0000131 0.0000252 0.00000702 0.000000618 0.000000922 0.000112 0.00000115 0.0000569 0.0000289 0.00000794 0.00000145 0.000000341 0.00000559 0.000000848 0.00000317

Physical

Total Alkalinity (Total as CaCO3) mg/L 6 6.75 7.9 - - - Significant Decreasing 26 17 10 9.2 7.5 11 7 11 7 13 8.2 6 6.6 11 <5.0 6.9 7.9 6 6.2

Hardness (CaCO3) mg/L 3.8 5.5 6.4 - - - Significant Decreasing 17 12 8.9 8.8 7.7 6.1 8.5 8.9 7.5 6.5 7.1 6.9 5.2 7.8 3.4 5.7 6.4 6.1 3.8

Reactive Silica (SiO2) mg/L 4.1 5.55 6.9 - - - Significant Decreasing 8 7.7 5.2 5.3 4.9 6.5 6 6.2 4.8 6.4 5.4 4.6 4.6 6 3.7 5.3 5.9 6.9 4.1

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 29 33 36 - - - Significant Decreasing #N/A #N/A 71 54 47 42 34 43 42 41 40 57 44 34 28 41 26 32 35 36 29

pH pH 5.98 6.1175 6.31 - - - Significant Decreasing 6.96 6.61 6.31 6.4 6.45 6.37 6.18 6.24 5.96 6.27 6 5.87 6.14 6.39 6.01 5.98 6.18 6.31 6

Turbidity NTU 1.7 5.4 12 - - - Significant Decreasing 620 200 630 590 110 240 39 110 71 520 73 26 68 47 56 5.2 2.7 12 1.7

Total Organic Carbon (C) mg/L <0.5 1.9375 <5 - - - Significant Decreasing <25 <5.0 <5.0 <50 <5.0 6.3 <5.0 1.1 <5.0 7.9 <5.0 0.51 1.1 1 <5.0 <0.50 <5.0 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend <5.0 18 20 53 <5.0 5.6 <5.0 <5.0 <5.0 20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 24 25 27 - - - Significant Decreasing 46 41 31 29 25 30 26 27 24 36 28 23 22 29 16 24 25 27 24

Total Dissolved Solids mg/L 22 26.33333333 35 - - - No trend 45 46 18 34 23 54 36 33 27 48 40 17 22 33 22 35 22 22

Total Suspended Solids mg/L 2 14.15 26 - - - Significant Decreasing 1900 590 1600 2000 280 390 100 43 24 310 120 15 5.8 220 120 2 26 26 2.6

Calculated

Anion Sum me/L 0.35 0.3575 0.37 - - - Significant Decreasing 0.71 0.59 0.46 0.44 0.35 0.44 0.34 0.39 0.34 0.56 0.4 0.34 0.33 0.42 0.2 0.36 0.37 0.35 0.35

Cation Sum me/L 0.25 0.29 0.32 - - - Significant Decreasing 0.64 0.59 0.4 0.37 0.35 0.37 0.34 0.35 0.33 0.45 0.38 0.29 0.25 0.39 0.19 0.25 0.29 0.32 0.3

Ion Balance (% Difference) % 4.48 10.5675 18 - - - No trend 5.19 0 6.98 8.64 0 8.64 0 5.41 1.49 10.9 2.56 7.94 13.8 3.7 2.56 18 12.1 4.48 7.69

Langelier Index (@ 20C) N/A -4.56 -4.1875 -3.92 - - - Significant Decreasing -2.19 -2.9 -3.53 -3.53 -3.62 -3.65 -3.82 -3.64 -4.19 -3.64 -4.07 -4.38 -4.2 -3.53 NC -4.3 -3.97 -3.92 -4.56

Langelier Index (@ 4C) N/A -4.82 -4.445 -4.18 - - - Significant Decreasing -2.44 -3.15 -3.78 -3.78 -3.87 -3.9 -4.08 -3.89 -4.44 -3.89 -4.32 -4.64 -4.45 -3.78 NC -4.56 -4.22 -4.18 -4.82

Saturation pH (@ 20C) N/A 10.1 10.3 10.6 - - - Significant Increasing 9.15 9.51 9.84 9.92 10.1 10 10 9.88 10.2 9.91 10.1 10.3 10.3 9.92 NC 10.3 10.1 10.2 10.6

Saturation pH (@ 4C) N/A 10.4 10.55 10.8 - - - Significant Increasing 9.4 9.76 10.1 10.2 10.3 10.3 10.3 10.1 10.4 10.2 10.3 10.5 10.6 10.2 NC 10.5 10.4 10.5 10.8

Dissolved Metals

Dissolved Aluminum (Al) µg/L 110 177.5 360 - - Equation Significant Increasing 210 32 14 15 710 65 23 42 52 54 35 89 81 27 140 110 360 120 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 Significant Decreasing #N/A #N/A 1.7 3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 8.4 11.6 14 0 1000 1000 No trend 9.8 12 10 11 11 6.6 9.2 8.2 10 5 4.9 17 13 7.4 18 14 13 11 8.4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.018 0.03075 0.043 0 5 Equation Significant Decreasing 0.091 0.15 0.054 0.053 0.042 0.037 0.041 0.043 0.041 0.041 0.033 0.034 0.03 0.044 0.023 0.028 0.034 0.043 0.018

Dissolved Calcium (Ca) µg/L 840 1410 1700 - - - Significant Decreasing 5600 3700 2600 2600 2200 1800 2400 2500 2000 1900 2000 1800 1300 2200 600 1500 1700 1600 840

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 4.9 7.15 9.4 0 10 10 No trend #N/A #N/A 1.9 5.4 13 9 8.1 11 11 12 18 5.3 8.7 11 7.5 9.8 7.7 4.9 5.9 8.4 9.4

Dissolved Copper (Cu) µg/L 34 44.25 50 0 2000 Equation No trend #N/A #N/A 3.5 22 38 55 65 32 91 62 67 28 48 56 42 33 98 34 50 47 46

Dissolved Iron (Fe) µg/L <50 102.5 300 - - 300 No trend 97 91 61 <50 290 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 300 60 <50

Dissolved Lead (Pb) µg/L 1.5 5.65 13 2 5 Equation No trend 1.5 6.4 0.88 0.84 5.9 1.9 1.1 2.3 4.7 1.6 <0.50 3.6 2.3 0.93 2.6 2.7 13 5.4 1.5

Dissolved Magnesium (Mg) µg/L 410 477.5 510 - - - Significant Decreasing 790 760 580 600 570 390 620 650 630 430 520 580 460 560 470 490 510 500 410

Dissolved Manganese (Mn) µg/L 40 49.75 62 0 120 120 Significant Decreasing 220 220 270 170 98 86 72 64 67 60 59 61 46 67 62 40 53 62 44

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0

Dissolved Nickel (Ni) µg/L 23 31.75 49 - - Equation No trend 8.9 15 100 62 42 33 61 40 50 16 33 48 26 37 36 26 23 29 49

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 420 510 640 - - - Significant Decreasing 1400 1200 960 710 600 670 660 640 570 570 670 540 490 730 420 420 550 640 430

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 0.2075 0.47 0 100 0.1 Significant Increasing <0.10 <0.10 <0.10 <0.10 0.25 <0.10 <0.10 <0.10 <0.10 0.13 <0.10 0.12 <0.10 <0.10 0.27 <0.10 0.47 0.15 0.16

Dissolved Sodium (Na) µg/L 2900 3750 4900 0 200000 200000 Significant Decreasing #N/A #N/A 5900 6900 4600 3800 4000 5200 3500 3600 3800 7100 5100 3300 3100 5100 2400 2900 3200 4000 4900

Dissolved Strontium (Sr) µg/L 6.4 8.65 10 0 7000 7000 Significant Decreasing 36 19 15 11 11 11 12 13 11 11 10 11 9.1 11 6.8 9 10 9.2 6.4

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 3.6 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 2.95 8.8 - - - No trend 4.1 <2.0 <2.0 <2.0 8.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 8.8 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 0.18 0 20 15 No trend 0.14 0.13 <0.10 <0.10 0.21 0.13 <0.10 <0.10 <0.10 0.15 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 0.18 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L 52 66.5 96 0 5000 Equation No trend 11 21 180 130 94 65 150 87 99 35 79 96 59 74 100 52 55 63 96

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.05 0.015 0.015 0.032 <0.013 0.013 <0.013 0.013 <0.013 0.017 0.017 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.69 - TMW-6A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 08-Mar-18 05-Jun-18 19-Sep-18 11-Dec-18 20-Mar-19 19-Jun-19 25-Sep-19 19-Dec-19 19-Mar-20 16-Jun-20 15-Sep-20 08-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.013 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 5 5 5 5 5 5 5 100 5 100 100 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 18.98 13.31 14.55 35.14 14.55 21.02 14.55 10.5 14.55 10.96 14.55 4.13 7.27 10.11 14.55 6.26 14.55 14.55 14.55
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Table A.70 - TMW-6B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 08-Mar-18 05-Jun-18 19-Sep-18 11-Dec-18 20-Mar-19 19-Jun-19 25-Sep-19 19-Dec-19 19-Mar-20 16-Jun-20 15-Sep-20 08-Dec-20

Field Parameters

Conductivity (Field) µS/cm 58.4 69.425 85.9 - - - 62 96 184.2 105.4 143.6 148.3 47 50.2 67.1 85.90 58.4 66.3

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.82 6.335 6.68 - - - 6.56 6.6 7.02 6.94 6.68 6.77 6.62 6.32 6.62 6.68 5.82 6.22

Temperature ºC 6.3 6.5 6.7 - - - 7.2 7 7.3 7.5 6.8 6.6 7.73 6.4 6.3 6.70 6.5 6.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 24 28.5 38 - - - Significant Decreasing 46 39 48 56 30 28 26 32 24 25 24 25 25 23 24 24 24 28 38

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4.2 5.1 6 0 250 120 No trend #N/A #N/A 3.8 3.4 3.3 3.9 4.7 3.3 4.6 5.3 7 5.3 7.2 6.3 5.6 3.1 5.2 6 5.4 4.2 4.8

Dissolved Sulphate (SO4) mg/L 3.7 4.775 5.8 - - - No trend #N/A #N/A 5.2 4.8 5.4 7.1 3.6 3.6 3.5 3.3 2.7 3.1 2.7 3.2 3.3 4.3 3.9 3.7 4 5.8 5.6

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.011 0.011 0.011 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 0.064 <0.050 0.066 <0.050 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 0.08 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 0.064 <0.050 0.066 <0.050 0.051 <0.050 <0.050 <0.050 <0.050 <0.050 0.08 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.014 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.082 - - - No trend #N/A #N/A <0.050 0.089 <0.050 0.064 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.082 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000232 1.96375E-05 0.000056 - - 0.019 Significant Decreasing 0.01 0.019 0.0000922 0.000423 0.0000684 0.000438 0.0000343 0.0000394 0.0000286 0.0000135 0.0000146 0.0000392 0.0000331 0.0000172 0.0000208 0.0000162 0.00000728 0.0000144 0.000056 0.00000232 0.00000583

Physical

Total Alkalinity (Total as CaCO3) mg/L 24 28.5 38 - - - Significant Decreasing 46 39 48 56 30 28 26 32 24 25 24 25 25 23 24 24 24 28 38

Hardness (CaCO3) mg/L 22 25.25 31 - - - Significant Decreasing 39 37 45 51 27 24 26 32 28 23 27 26 25 22 23 24 22 24 31

Reactive Silica (SiO2) mg/L 6 6.45 6.7 - - - Significant Decreasing 7.4 6.9 6.9 7 6.2 6.3 6.7 6.5 5.7 6.3 6.3 6.3 5.7 6.2 6.2 6.4 6 6.7 6.7

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 65 74.75 90 - - - Significant Decreasing #N/A #N/A 110 82 100 130 69 67 74 85 80 66 74 71 59 61 63 65 67 77 90

pH pH 6.73 6.87 6.98 - - - No trend 7.3 7.41 7.17 7.57 6.87 6.93 6.79 6.93 6.64 6.73 6.69 6.83 6.81 6.8 6.9 6.96 6.73 6.81 6.98

Turbidity NTU 3.8 39.2 77 - - - Significant Decreasing 300 89 150 84 150 150 72 38 4.6 40 1.3 1 1.7 4.1 1.9 3.8 29 47 77

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 0.55 <5.0 <5.0 <5.0 <5.0 <5.0 0.95 0.81 <0.50 0.6 <0.50 0.59 1.6 0.62 0.77 0.71 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 <5.0 <5.0 21 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 43 49 59 - - - Significant Decreasing 65 58 67 77 47 43 45 52 45 42 46 45 43 40 42 44 43 50 59

Total Dissolved Solids mg/L 37 49.66666667 67 - - - No trend 68 43 36 83 60 49 42 55 53 44 45 36 43 31 40 45 37 - 67

Total Suspended Solids mg/L 3.6 47.9 90 - - - Significant Decreasing 470 130 290 190 210 280 110 66 4.6 7.6 1.4 1.6 1.6 13 3 3.6 36 62 90

Calculated

Anion Sum me/L 0.71 0.8175 1.01 - - - Significant Decreasing 1.15 0.98 1.16 1.39 0.8 0.73 0.72 0.86 0.73 0.71 0.75 0.75 0.72 0.63 0.71 0.74 0.71 0.81 1.01

Cation Sum me/L 0.63 0.7475 0.92 - - - Significant Decreasing 1 0.91 1.1 1.2 0.73 0.64 0.69 0.85 0.75 0.62 0.72 0.69 0.66 0.6 0.61 0.66 0.63 0.78 0.92

Ion Balance (% Difference) % 1.89 4.5575 5.97 - - - No trend 6.98 3.7 2.65 7.34 4.58 6.57 2.13 0.58 1.35 6.77 2.04 4.17 4.35 2.44 7.58 5.71 5.97 1.89 4.66

Langelier Index (@ 20C) N/A -2.29 -2.0325 -1.72 - - - Significant Decreasing -1.2 -1.17 -1.23 -0.737 -1.97 -1.98 -2.04 -1.81 -2.28 -2.26 -2.24 -2.12 -2.15 -2.24 -2.11 -2.01 -2.29 -2.11 -1.72

Langelier Index (@ 4C) N/A -2.54 -2.2825 -1.97 - - - Significant Decreasing -1.45 -1.42 -1.48 -0.989 -2.22 -2.24 -2.29 -2.06 -2.53 -2.51 -2.5 -2.37 -2.41 -2.49 -2.36 -2.26 -2.54 -2.36 -1.97

Saturation pH (@ 20C) N/A 8.69 8.8975 9.02 - - - Significant Increasing 8.5 8.58 8.4 8.31 8.84 8.92 8.83 8.74 8.92 8.99 8.93 8.94 8.97 9.04 9.01 8.97 9.02 8.91 8.69

Saturation pH (@ 4C) N/A 8.94 9.1475 9.27 - - - Significant Increasing 8.75 8.83 8.65 8.56 9.09 9.17 9.08 8.99 9.17 9.24 9.18 9.2 9.22 9.29 9.27 9.22 9.27 9.16 8.94

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 12.5 33 - - Equation No trend 11 7 380 5.7 <5.0 14 <5.0 7.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 33 12 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 5.2 6.45 9.4 0 1000 1000 No trend 7.6 7.1 12 8.4 5.2 4.3 3.7 7.6 5.7 3.9 5.5 10 8.9 3.7 10 5.5 5.7 5.2 9.4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.019 0.0245 0.031 0 5 Equation No trend 0.049 0.018 0.035 0.02 0.021 <0.010 0.013 0.03 0.064 0.04 0.047 0.036 0.024 0.024 0.025 0.031 0.019 0.019 0.029

Dissolved Calcium (Ca) µg/L 8000 9150 11000 - - - Significant Decreasing 14000 14000 17000 19000 10000 8900 9600 12000 10000 8300 9700 9200 8800 8000 8100 8800 8000 8800 11000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 0.54 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.6 3.95 6.2 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.91 0.69 <0.50 3.6 2.9 6.2 5.1 1.6

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 500 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 3.7 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.66 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 530 577.5 650 - - - Significant Decreasing 780 740 960 920 590 510 590 710 670 560 640 630 600 580 550 580 530 550 650

Dissolved Manganese (Mn) µg/L 7.2 23.975 66 0 120 120 Significant Decreasing 87 35 160 59 19 7.5 2 81 73 16 52 16 8.3 16 9.9 7.2 14 8.7 66

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 740 795 920 - - - Significant Decreasing 1400 1100 1200 1300 820 770 840 1000 860 770 880 860 760 760 730 740 740 780 920

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3500 5000 6500 0 200000 200000 No trend #N/A #N/A 4400 3100 3300 3300 3600 2900 3200 4000 3700 3100 3600 3600 3400 3200 3300 3500 3700 6300 6500

Dissolved Strontium (Sr) µg/L 25 38.25 65 0 7000 7000 No trend 39 36 43 49 33 27 25 43 30 23 28 25 25 21 23 25 30 33 65

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 16 <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

Dissolved Uranium (U) µg/L <0.1 0.1325 0.24 0 20 15 Significant Decreasing 0.27 0.3 0.55 0.56 0.14 0.11 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.24 0.19

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 7.6 14 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8 <5.0 <5.0 <5.0 <5.0 8.2 14 8.6 5.3 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.022 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.70 - TMW-6B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 08-Mar-17 02-Jun-17 11-Sep-17 22-Dec-17 08-Mar-18 05-Jun-18 19-Sep-18 11-Dec-18 20-Mar-19 19-Jun-19 25-Sep-19 19-Dec-19 19-Mar-20 16-Jun-20 15-Sep-20 08-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.013 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 100 100 5 5

Cadmium µg/L 0.07 0.07 0.08 0.09 0.05 0.05 0.05 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 23.34 5.86 15.66 12.73 12.33 10.5 12.7 12.68 10.15 4.1 6.6 5.97 7 11.05 8.36 8.46 7.62 14.91 18.99
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Table A.71 - TMW-7A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O4576 C0V7020

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 15-Sep-17 07-Dec-17 06-Mar-18 07-Jun-18 21-Sep-18 14-Dec-18 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Field Parameters

Conductivity (Field) µS/cm 73.3 84.85 94.9 - - - 54.8 0.11 157.8 137 159.2 75 84 73.3 93.5 94.9 77.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.36 5.59 5.75 - - - 5.77 5.8 6.13 6.16 5.92 5.78 5.91 5.75 5.36 5.58 5.67

Temperature ºC 5.5 7 8.5 - - - 6.3 6.2 9.6 8.5 5.5 9.08 7.6 5.5 5.5 8.5 8.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 10 17.25 22 - - - Significant Decreasing 39 27 33 26 22 28 28 24 15 22 21 15 12 19 16 10 22 21

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.3 3.625 5 0 250 120 No trend #N/A #N/A 3.8 2.8 3.4 3.3 3.9 4 4.8 4.4 5.4 4.6 5.2 5 4.7 5 5 4 2.3 3.2

Dissolved Sulphate (SO4) mg/L 19 25.25 34 - - - Significant Increasing #N/A #N/A 2.8 3.8 <2.0 3.8 7.9 6.5 9.8 11 9.4 9 14 21 13 32 21 19 34 27

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 0.01125 0.016 - - - No trend 0.01 0.01 0.017 0.015 <0.010 0.014 0.022 0.017 <0.010 0.011 0.013 <0.010 <0.010 0.018 0.016 0.013 <0.010 0.011

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 0.15 0.08 0.082 <0.050 <0.050 <0.050 <0.050 <0.050 0.15 0.063 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 0.14 0.08 0.082 <0.050 <0.050 <0.050 <0.050 <0.050 0.15 0.063 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L 0.38 0.48 0.6 - - - Significant Increasing #N/A #N/A 0.3 0.28 0.32 0.28 0.3 0.43 0.55 0.56 0.75 0.63 0.56 0.49 0.54 0.52 0.54 0.6 0.38 0.4

Unionized Ammonia (as N) mg/L 0.0000178 0.00002795 0.0000394 - - 0.019 Significant Decreasing 0.01 0.019 0.000452 0.000306 0.000211 0.000243 0.000153 0.000235 0.000338 0.0000456 0.0000649 0.000153 0.000133 0.0000528 0.0000562 0.0000649 0.0000394 0.0000178 0.0000238 0.0000308

Physical

Total Alkalinity (Total as CaCO3) mg/L 10 17.25 22 - - - Significant Decreasing 39 27 33 26 22 28 28 24 15 22 21 15 12 19 16 10 22 21

Hardness (CaCO3) mg/L 35 43 49 - - - Significant Increasing 29 25 27 25 27 31 34 35 34 30 35 34 34 43 35 49 44 44

Reactive Silica (SiO2) mg/L 9.7 10.675 11 - - - No trend 13 10 13 11 13 15 19 17 16 16 14 12 13 11 11 11 11 9.7

Colour TCU 61 86.25 100 - - - Significant Increasing 6.6 <5.0 74 26 58 77 80 70 170 54 73 55 54 85 97 87 61 100

Conductivity µS/cm 81 101.75 130 - - - Significant Increasing #N/A #N/A 85 64 70 69 67 77 90 86 67 77 91 96 77 110 86 81 130 110

pH pH 5.87 6.155 6.39 - - - Significant Decreasing 6.91 6.77 6.55 6.67 6.44 6.47 6.52 6.35 5.99 6.23 6.17 6.2 6.26 6.14 6.09 5.87 6.39 6.27

Turbidity NTU 0.81 83.4525 190 - - - Significant Decreasing >1000 290 380 880 190 44 32 52 53 260 260 200 7.6 140 190 0.81 90 53

Total Organic Carbon (C) mg/L 6.3 8.8 10 - - - No trend <25 <5.0 6.2 <5.0 6.1 8.1 10 9.2 9.2 9.6 9 9.7 7.5 12 9.8 9.1 6.3 10

Total Chemical Oxygen Demand mg/L 30 38.25 49 - - - No trend 80 36 60 60 41 31 46 42 23 25 59 <20 31 33 30 49 36 38

Calculated TDS mg/L 64 71.5 83 - - - Significant Increasing 62 48 52 49 53 60 69 66 58 59 65 66 57 80 65 64 83 74

Total Dissolved Solids mg/L 81 85.25 90 - - - Significant Increasing 66 36 30 64 64 36 83 78 54 66 73 68 72 91 84 86 81 90

Total Suspended Solids mg/L <1 <1 1.8 - - - Significant Decreasing 2700 410 390 2000 110 130 110 15 <1.0 1.6 <1.0 1 21 <1.0 <1.0 1.8 <1.0 <1.0

Calculated

Anion Sum me/L 0.7 0.97 1.22 - - - No trend 0.94 0.7 0.75 0.7 0.72 0.82 0.91 0.83 0.64 0.75 0.87 0.88 0.66 1.19 0.89 0.7 1.22 1.07

Cation Sum me/L 0.92 1.0875 1.22 - - - Significant Increasing 0.91 0.71 0.76 0.7 0.72 0.84 0.92 0.93 0.91 0.81 0.92 0.92 0.9 1.08 0.92 1.22 1.11 1.1

Ion Balance (% Difference) % 1.38 8.715 27.1 - - - No trend 1.62 0.71 0.66 0 0 1.2 0.55 5.68 17.4 3.85 2.79 2.22 15.4 4.85 1.66 27.1 4.72 1.38

Langelier Index (@ 20C) N/A -3.26 -2.8175 -2.45 - - - Significant Decreasing -1.84 -2.17 -2.26 -2.31 -2.56 -2.35 -2.29 -2.53 -3.1 -2.74 -2.75 -2.9 -2.92 -2.76 -2.98 -3.26 -2.45 -2.58

Langelier Index (@ 4C) N/A -3.51 -3.0675 -2.7 - - - Significant Decreasing -2.09 -2.42 -2.51 -2.56 -2.82 -2.61 -2.54 -2.78 -3.35 -2.99 -3 -3.15 -3.17 -3.01 -3.23 -3.51 -2.7 -2.83

Saturation pH (@ 20C) N/A 8.83 8.97 9.13 - - - No trend 8.76 8.93 8.8 8.98 9 8.83 8.81 8.89 9.09 8.98 8.92 9.09 9.19 8.9 9.07 9.13 8.83 8.85

Saturation pH (@ 4C) N/A 9.08 9.22 9.38 - - - No trend 9.01 9.19 9.06 9.23 9.26 9.08 9.06 9.14 9.34 9.23 9.17 9.35 9.44 9.15 9.32 9.38 9.08 9.1

Dissolved Metals

Dissolved Aluminum (Al) µg/L 120 152.5 210 - - Equation Significant Increasing 54 19 140 90 110 140 150 150 180 140 140 320 120 150 150 120 130 210

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.3 1.6 1.9 0 10 5 Significant Decreasing #N/A #N/A 3.1 2.4 3.5 7.8 4.7 33 6.5 3.8 2.8 2.5 2.7 2.2 2.1 1.3 1.3 1.9 1.5 1.7

Dissolved Barium (Ba) µg/L 11 12.75 15 0 1000 1000 Significant Increasing 12 6.4 9.8 7.4 7.1 8.5 10 9.3 9.3 8.7 11 19 10 17 15 13 12 11

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 0.011 0.038 0.029 <0.010 <0.010 <0.010 <0.010 0.048 0.012 0.014 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 12000 14250 16000 - - - Significant Increasing 9400 8500 9300 8500 9200 10000 12000 12000 11000 10000 12000 11000 11000 14000 12000 16000 15000 14000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.7 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 Significant Decreasing #N/A #N/A 1 0.46 0.43 1.5 1 0.8 0.48 <0.40 0.7 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.3 2.7 4.4 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 2.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1.5 0.75 1.8 1.9 3.2 4.4 1.3

Dissolved Iron (Fe) µg/L 1300 1400 1500 - - 300 Significant Decreasing 2200 1800 1700 1500 730 1800 1900 2000 2000 1400 990 1700 1200 1400 1400 1400 1500 1300

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 1.3 0.8 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1500 1900 2200 - - - Significant Increasing 1300 970 1000 960 1100 1100 1300 1300 1300 1200 1300 1500 1500 1700 1500 2200 1900 2000

Dissolved Manganese (Mn) µg/L 79 88.25 97 0 120 120 No trend 270 100 80 110 53 64 59 73 71 61 64 85 77 81 84 93 97 79

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <2.0 <2.0 <2.0 3.1 3.6 3.9 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 <2.0 2.1 <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 670 700 740 - - - Significant Increasing 1800 660 580 510 450 570 650 580 600 550 680 660 670 760 670 740 700 690

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2600 2800 2900 0 200000 200000 No trend #N/A #N/A 4300 2500 2600 2500 2500 2700 2800 2500 2200 2400 2800 2800 2600 2900 2600 2900 2900 2800

Dissolved Strontium (Sr) µg/L 44 53.25 61 0 7000 7000 Significant Increasing 35 30 32 30 33 38 42 41 40 37 43 43 42 52 44 61 54 54

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 2.075 3.8 - - - No trend 2.7 <2.0 <2.0 <2.0 <2.0 2.2 2.8 2.6 2.1 2.3 <2.0 6.4 <2.0 <2.0 2.5 <2.0 <2.0 3.8

Dissolved Uranium (U) µg/L 0.4 0.5225 0.83 0 20 15 No trend <0.10 <0.10 0.44 0.22 0.53 1.1 1.3 0.76 0.69 0.6 0.67 0.5 0.39 0.49 0.4 0.46 0.4 0.83

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 5.225 8.5 0 5000 Equation No trend <5.0 <5.0 12 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 5.3 <5.0 5.6 <5.0 <5.0 <5.0 7.4 8.5 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.04 <0.013 <0.013 0.015 0.013 <0.013 <0.013 <0.013 <0.013 0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0033 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.71 - TMW-7A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O4576 C0V7020

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 15-Sep-17 07-Dec-17 06-Mar-18 07-Jun-18 21-Sep-18 14-Dec-18 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 5 5 100 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.06 0.05 0.05 0.05 0.05 0.06 0.06 0.07 0.06 0.06 0.07 0.06 0.06 0.08 0.07 0.09 0.08 0.08

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 24.23 12.43 22.97 13.49 23.77 30.33 35.41 35.79 34.82 31.46 35.48 35.56 32.1 48.34 36.7 49.01 38.23 45.95
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Table A.72 - TMW-7B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O4576 C0V7020

01-Jun-16 01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 15-Sep-17 07-Dec-17 06-Mar-18 07-Jun-18 21-Sep-18 14-Dec-18 21-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Field Parameters

Conductivity (Field) µS/cm 87.2 94.025 100.6 - - - 69.003 0.14 183 158.3 133.7 186.3 83 89.3 88 100.30 100.6 87.2

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.5 5.6725 5.86 - - - 6.08 7.14 6.17 6.16 6.12 5.58 6.06 6.1 5.86 5.50 5.58 5.75

Temperature ºC 6 6.8 7.5 - - - 7.1 6.6 7.7 7.9 6.8 6.5 6.9 6.7 6.00 7 7.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 33 38.75 44 - - - Significant Decreasing 72 29 57 47 43 34 58 54 51 42 44 45 40 41 40 41 36 33 42 44

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.9 4.675 5.5 0 250 120 Significant Increasing #N/A #N/A 9.2 2.7 3.1 3.6 3.6 3.8 5.1 5 4.5 5.1 4.8 4.9 5.1 5.2 4.9 4.9 5.4 5.5 3.9 3.9

Dissolved Sulphate (SO4) mg/L 15 17.5 20 - - - Significant Increasing #N/A #N/A 13 3 2.4 <2.0 2.4 10 2.2 2.9 2.4 5.8 <2.0 <2.0 5.8 5.7 5.6 8 15 19 20 16

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.012 <0.010 0.015 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 0.059 0.17 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 0.059 0.16 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L 0.18 0.2 0.22 - - - No trend #N/A #N/A 0.062 <0.050 0.17 0.23 0.21 0.22 0.11 0.09 0.14 0.22 0.15 0.093 0.085 0.17 0.22 0.16 0.19 0.21 0.18 0.22

Unionized Ammonia (as N) mg/L 0.00000897 1.43675E-05 0.0000197 - - 0.019 Significant Decreasing 0.01 0.019 0.000626 0.0000988 0.00109 0.000224 0.000331 0.000257 0.000415 0.000252 0.0000248 0.00043 0.0000343 0.0000211 0.0000161 0.00000909 0.0000469 0.0000292 0.0000197 0.00000897 0.00001 0.0000188

Physical

Total Alkalinity (Total as CaCO3) mg/L 33 38.75 44 - - - Significant Decreasing 72 29 57 47 43 34 58 54 51 42 44 45 40 41 40 41 36 33 42 44

Hardness (CaCO3) mg/L 46 50 54 - - - Significant Increasing 57 26 46 38 36 37 39 49 46 43 44 44 43 45 44 46 46 48 52 54

Reactive Silica (SiO2) mg/L 11 12 13 - - - Significant Increasing 6.5 6.1 8.7 13 11 11 7 11 13 15 15 15 15 14 13 13 13 12 11 12

Colour TCU 84 94.25 110 - - - Significant Increasing 8.4 <5.0 17 130 27 30 36 31 35 120 80 49 54 77 81 85 86 97 110 84

Conductivity µS/cm 100 117.5 130 - - - No trend #N/A #N/A 180 66 110 92 94 90 120 120 110 100 100 100 100 100 110 110 100 120 130 120

pH pH 6.64 6.6725 6.7 - - - Significant Decreasing 7.74 7.33 7.54 6.72 6.93 6.8 7.31 7.18 6.99 6.7 6.7 6.71 6.79 6.86 6.91 6.83 6.64 6.66 6.69 6.7

Turbidity NTU 5 9.8 15 - - - Significant Decreasing 170 120 69 42 140 170 10 33 18 9.6 12 13 7.6 6.9 9.2 5.3 5 5.2 14 15

Total Organic Carbon (C) mg/L 7.9 8.45 8.7 - - - Significant Increasing <5.0 <5.0 0.94 3.8 <5.0 <5.0 4.5 7.1 9.2 11 15 11 9.8 9.6 11 8.9 8.7 8.7 8.5 7.9

Total Chemical Oxygen Demand mg/L 21 29.5 38 - - - No trend 37 <5.0 <5.0 20 22 5.2 22 30 44 30 39 38 33 27 34 28 32 27 38 21

Calculated TDS mg/L 78 82.25 86 - - - Significant Increasing 110 43 75 70 66 69 74 78 75 76 71 70 73 74 71 75 78 81 86 84

Total Dissolved Solids mg/L 86 92 100 - - - Significant Increasing 110 36 60 57 66 75 78 79 79 77 75 76 76 65 87 80 92 90 100 86

Total Suspended Solids mg/L 4.4 6.6 7.6 - - - Significant Decreasing 160 52 72 40 120 140 20 52 27 11 8.8 9.4 8.2 8 9.2 6.6 4.4 7.6 7 7.4

Calculated

Anion Sum me/L 1.18 1.2675 1.36 - - - No trend 1.96 0.72 1.28 1.04 1.02 1.01 1.36 1.29 1.2 1.11 1.01 1.04 1.07 1.08 1.05 1.13 1.18 1.21 1.36 1.32

Cation Sum me/L 1.15 1.2325 1.3 - - - No trend 1.79 0.66 1.26 1.16 1.06 1.07 1.14 1.28 1.19 1.15 1.16 1.09 1.1 1.16 1.14 1.15 1.15 1.22 1.26 1.3

Ion Balance (% Difference) % 0.41 1.57 3.82 - - - No trend 4.53 4.35 0.79 5.45 1.92 2.88 8.8 0.39 0.42 1.77 6.91 2.35 1.38 3.57 4.11 0.88 1.29 0.41 3.82 0.76

Langelier Index (@ 20C) N/A -1.94 -1.85 -1.74 - - - Significant Decreasing -0.475 -1.56 -0.832 -1.8 -1.68 -1.89 -1.13 -1.18 -1.43 -1.84 -1.81 -1.78 -1.77 -1.68 -1.65 -1.69 -1.94 -1.94 -1.78 -1.74

Langelier Index (@ 4C) N/A -2.2 -2.105 -1.99 - - - Significant Decreasing -0.726 -1.82 -1.08 -2.05 -1.93 -2.14 -1.38 -1.43 -1.68 -2.09 -2.06 -2.03 -2.02 -1.93 -1.91 -1.94 -2.2 -2.19 -2.04 -1.99

Saturation pH (@ 20C) N/A 8.44 8.525 8.6 - - - No trend 8.21 8.89 8.37 8.52 8.61 8.69 8.44 8.36 8.42 8.54 8.51 8.49 8.56 8.53 8.56 8.52 8.59 8.6 8.47 8.44

Saturation pH (@ 4C) N/A 8.69 8.7775 8.85 - - - No trend 8.46 9.14 8.62 8.77 8.86 8.95 8.69 8.62 8.67 8.79 8.76 8.74 8.81 8.79 8.81 8.77 8.84 8.85 8.73 8.69

Dissolved Metals

Dissolved Aluminum (Al) µg/L 82 98 110 - - Equation Significant Increasing 56 20 7.7 35 16 51 52 42 55 74 65 33 57 90 85 71 82 110 100 100

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.2 4.075 4.9 0 10 5 No trend #N/A #N/A 1.3 3.7 4.1 3.9 4.3 2.8 11 4.9 3.3 4.3 3.2 3 3.2 4.6 3.8 4.6 3.2 4.1 4.1 4.9

Dissolved Barium (Ba) µg/L 12 13.5 14 0 1000 1000 Significant Increasing 6.8 3.7 7.7 11 9.7 9.9 11 11 12 13 13 15 20 14 13 19 12 14 14 14

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 16000 16750 18000 - - - Significant Increasing 19000 8900 15000 13000 12000 13000 13000 17000 16000 15000 15000 15000 15000 15000 15000 16000 16000 16000 17000 18000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.4 1.3 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.97 1.3675 1.8 0 10 10 No trend #N/A #N/A 0.6 <0.40 0.75 2.3 1.8 2.8 2.8 2 1.9 3.2 2.8 2.8 2.6 2.8 2.2 1.9 1.4 1.8 1.3 0.97

Dissolved Copper (Cu) µg/L <0.5 1.1925 2.6 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.67 <0.50 <0.50 3.4 <0.50 2.6 1.3 0.62

Dissolved Iron (Fe) µg/L 1500 1900 2400 - - 300 Significant Decreasing 120 <50 2700 5500 4600 4100 5300 3100 2300 3900 3600 1400 2400 2900 2800 2200 2100 2400 1600 1500

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1700 1950 2200 - - - Significant Increasing 2400 970 1800 1300 1400 1400 1400 1500 1500 1500 1500 1600 1600 1600 1700 1700 1700 1800 2100 2200

Dissolved Manganese (Mn) µg/L 380 437.5 490 4 120 120 No trend 180 11 710 630 580 480 480 380 340 430 420 440 410 460 480 460 410 380 470 490

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 5 <2.0 2.6 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 720 787.5 850 - - - No trend 4600 700 1500 870 810 750 740 820 800 730 780 900 760 800 760 810 720 850 790 790

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 0.97 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2800 2950 3100 0 200000 200000 Significant Decreasing #N/A #N/A 12000 2800 4500 3600 3400 3400 3300 3800 3500 2800 2900 3100 3000 3100 2800 2800 2800 3000 2900 3100

Dissolved Strontium (Sr) µg/L 59 62 65 0 7000 7000 Significant Increasing 54 18 57 45 44 47 49 48 51 54 51 55 54 54 54 59 59 59 65 65

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.7 - - - Significant Increasing <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 <2.0 2.7

Dissolved Uranium (U) µg/L 0.36 0.3875 0.43 0 20 15 Significant Increasing 0.28 0.42 0.19 0.18 0.12 0.13 0.27 0.24 0.33 0.38 0.32 0.28 0.34 0.38 0.43 0.36 0.38 0.43 0.36 0.38

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 7.7 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.3 <5.0 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.7 6 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 0.002 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 <0.003 - <0.003 0.0031 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 0.002 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 Significant Decreasing 0.001 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.72 - TMW-7B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E9741 C0O4576 C0V7020

01-Jun-16 01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 15-Sep-17 07-Dec-17 06-Mar-18 07-Jun-18 21-Sep-18 14-Dec-18 21-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 0.097 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.16 0.068 0.19 0.085 0.08 <0.070 0.055 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.060 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 0.12 <0.10 <0.20 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 0.24 <0.10 <0.10 <0.10 <0.10 <0.10 0.2 0.16 <0.10 0.19 0.21 <0.10 <0.20 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA COMMENT NA NA NA NA NA NA COMMENT (1) NA COMMENT COMMENT NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA YES NA NA NA NA NA NA Yes NA YES YES NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 5 100 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.1 0.05 0.08 0.07 0.07 0.07 0.07 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.09 0.09 0.1

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 12.31 8.18 8.01 22.74 15.41 17.59 15.42 25.51 46.36 27.72 54 47.73 44.6 46.18 47.73 45.75 45.34 47.21 50.45 50.79
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Table A.73 - TMW-8A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E6587 C0O4576

01-Jun-16 01-Sep-16 01-Dec-16 14-Mar-17 06-Jun-17 15-Sep-17 07-Dec-17 16-Mar-18 07-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 11-Jan-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20 16-Sep-20

Field Parameters

Conductivity (Field) µS/cm 26.5 37.8 58.7 - - - 21.2 0.05 323.8 295 290.8 95.7 130 30.3 26.5 29.7 58.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 4.99 5.29 5.75 - - - 6.04 5.27 5.42 5.58 5.56 5.52 5.43 5.88 5.42 5.00 4.99

Temperature ºC 4.1 7.475 10.9 - - - 4.3 7.3 11.2 9.4 8.1 6.4 11.22 6.4 4.1 6.5 10.9

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 6.3 7.275 9.6 - - - Significant Decreasing 28 13 12 14 12 14 9.7 6.6 9.1 21 14 20 20 26 7.8 12 6.3 6.3 6.4 9.6

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.6 4.3 5 0 250 120 No trend #N/A #N/A 6.7 3.5 4.1 3.8 4.4 4.3 5.8 5.3 6.6 10 8.6 9.5 8.8 11 5.4 7.8 3.8 3.6 4.7 3.9

Dissolved Sulphate (SO4) mg/L 4.3 9.15 15 - - - No trend #N/A #N/A 4.7 2.8 2.6 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 120 55 64 52 120 11 52 6.3 4.3 7.8 15

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 <0.010 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.065 - - - No trend <0.050 <0.050 <0.050 <0.050 0.068 0.078 <0.050 <0.050 0.081 2.5 1.1 0.94 0.92 1.6 0.1 0.49 <0.050 <0.050 0.056 0.065

Nitrate (N) mg/L <0.05 <0.05 0.065 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 0.068 0.078 <0.050 <0.050 0.081 2.5 1.1 0.94 0.92 1.6 0.1 0.49 <0.050 <0.050 0.056 0.065

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.062 <0.050 0.063 <0.050 <0.050 0.074 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000351 9.745E-07 0.0000023 - - 0.019 Significant Decreasing 0.01 0.019 0.000115 0.0000249 0.0000294 0.0000122 0.00000612 0.0000173 0.0000067 0.00000322 0.000000698 0.00000369 0.00000134 0.00000168 0.00000145 0.00000377 0.00000115 0.00000137 0.00000264 0.000000761 0.000000351 0.000000486

Physical

Total Alkalinity (Total as CaCO3) mg/L 6.3 7.275 9.6 - - - Significant Decreasing 28 13 12 14 12 14 9.7 6.6 9.1 21 14 20 20 26 7.8 12 6.3 6.3 6.4 9.6

Hardness (CaCO3) mg/L 6.3 11.575 18 - - - No trend 21 9.5 9.9 12 10 24 13 8.3 16 180 56 77 60 120 14 53 9.9 6.3 11 18

Reactive Silica (SiO2) mg/L 5.4 6.3 7.2 - - - No trend 7.5 5.8 6.4 5 5.2 6.7 7.5 5.5 5.7 6.4 7 6.3 6.4 6.1 6.5 6.4 5.9 5.4 5.9 7.2

Colour TCU <5 <5 10 - - - No trend <5.0 <5.0 6.7 <5.0 <5.0 <5.0 7.9 9 <5.0 <5.0 <5.0 <5.0 7.7 <5.0 <5.0 <5.0 11 <5.0 <5.0 <5.0

Conductivity µS/cm 26 47.25 73 - - - No trend #N/A #N/A 82 39 40 41 36 43 41 34 40 360 190 210 180 350 57 170 37 26 42 73

pH pH 5.82 5.9925 6.3 - - - Significant Decreasing 7 6.73 6.4 6.42 6.12 6.1 6.16 6.11 6.39 5.9 5.92 5.99 6.16 5.91 6.11 6.06 6.2 6.3 5.94 5.82

Turbidity NTU 3.6 125.9 210 - - - No trend >1000 58 59 180 47 83 46 21 3.1 1.4 4.6 24 140 2.7 1.8 89 21 150 3.6 210

Total Organic Carbon (C) mg/L <5 <5 <5 - - - Significant Increasing <5.0 <0.50 0.81 <5.0 0.56 0.94 <5.0 1.8 1.1 1.8 1.7 1.5 <5.0 2 <5.0 <5.0 <5.0 1.7 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 23 <5.0 <5.0 <5.0 <5.0 <5.0 6.8 5.7 <5.0 6.1 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 23 32.75 44 - - - No trend 55 27 28 27 24 34 28 22 28 250 120 140 120 220 38 110 28 23 30 44

Total Dissolved Solids mg/L 29 39.25 56 - - - Significant Increasing 67 20 <10 23 16 <10 30 12 20 240 110 120 130 220 140 110 30 29 38 56

Total Suspended Solids mg/L 2.2 9.9 18 - - - Significant Decreasing 2500 110 130 300 120 210 99 18 1.4 12 79 38 130 2.4 1.4 610 5.6 3.4 16 2.2

Calculated

Anion Sum me/L 0.32 0.4575 0.61 - - - No trend 0.85 0.41 0.41 0.43 0.37 0.41 0.36 0.28 0.37 3.45 1.76 2.07 1.8 3.39 0.55 1.57 0.37 0.32 0.43 0.61

Cation Sum me/L 0.27 0.4175 0.6 - - - No trend 0.88 0.32 0.37 0.38 0.34 0.67 0.44 0.33 0.5 4.52 1.63 2.04 1.6 2.93 0.5 1.53 0.37 0.27 0.38 0.6

Ion Balance (% Difference) % 0.83 5.2725 8.47 - - - No trend 1.73 12.3 5.13 6.17 4.23 24.1 10 8.2 14.9 13.4 3.83 0.73 5.88 7.28 4.76 1.29 0 8.47 6.17 0.83

Langelier Index (@ 20C) N/A -4.1 -3.99 -3.83 - - - Significant Decreasing -2.09 -3.02 -3.28 -3.15 -3.63 -3.08 -3.56 -3.99 -3.26 -2.44 -3.06 -2.71 -2.65 -2.53 -3.71 -3.04 -3.87 -3.97 -4.06 -3.83

Langelier Index (@ 4C) N/A -4.36 -4.2425 -4.08 - - - Significant Decreasing -2.34 -3.27 -3.54 -3.4 -3.88 -3.33 -3.82 -4.24 -3.51 -2.69 -3.31 -2.97 -2.9 -2.78 -3.97 -3.3 -4.12 -4.22 -4.31 -4.08

Saturation pH (@ 20C) N/A 9.65 9.9875 10.3 - - - No trend 9.09 9.75 9.69 9.57 9.75 9.18 9.72 10.1 9.65 8.34 8.98 8.7 8.81 8.45 9.83 9.1 10.1 10.3 10 9.65

Saturation pH (@ 4C) N/A 9.9 10.25 10.5 - - - No trend 9.34 10 9.94 9.82 10 9.44 9.97 10.4 9.9 8.59 9.23 8.95 9.06 8.7 10.1 9.35 10.3 10.5 10.3 9.9

Dissolved Metals

Dissolved Aluminum (Al) µg/L 67 94.25 130 - - Equation Significant Increasing 200 11 25 30 60 29 78 66 44 110 79 110 94 140 62 100 130 100 67 80

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 1.2 0 10 5 No trend #N/A #N/A <1.0 1.5 4.8 1.2 <1.0 1.1 2.5 <1.0 2.5 1.5 <1.0 <1.0 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 1.1 <1.0

Dissolved Barium (Ba) µg/L 4.8 9.625 17 0 1000 1000 No trend 10 5 6.9 7.9 8.1 14 10 7.9 10 57 29 32 25 37 9.6 28 13 4.8 7.6 17

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.018 0.044 0.092 0 5 Equation Significant Increasing 0.022 0.015 0.019 0.017 0.026 0.028 0.026 0.029 0.037 0.23 0.11 0.18 0.14 0.26 0.051 0.14 0.034 0.018 0.023 0.092

Dissolved Calcium (Ca) µg/L 1700 3100 4800 - - - No trend 5900 2700 2800 3700 2800 7700 3800 2200 4700 56000 16000 22000 17000 34000 3800 15000 2600 1700 3100 4800

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.61 0.9725 1.8 0 10 10 No trend #N/A #N/A 2.6 1.4 1.3 0.84 0.93 1.1 1.1 0.95 0.84 9.8 4.3 3.8 3.1 6.9 1 4.6 0.8 0.61 0.71 1.8

Dissolved Copper (Cu) µg/L 3.3 12.4 37 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 2.9 <2.0 <2.0 2.1 2.2 <2.0 3.3 3.3 2.6 <2.0 3.2 5.9 6.2 3.3 3.9 37

Dissolved Iron (Fe) µg/L <50 <50 74 - - 300 No trend 180 <50 <50 <50 <50 <50 <50 60 190 <50 <50 <50 <50 <50 <50 <50 <50 74 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 510 925 1500 - - - No trend 1600 650 680 710 770 1100 800 690 1000 10000 3900 5000 4100 7600 1100 3900 800 510 800 1500

Dissolved Manganese (Mn) µg/L 33 99.75 230 1 120 120 No trend 310 64 83 44 40 89 110 60 190 1500 670 2200 1600 3500 120 670 69 33 44 230

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 2.6 4.05 5.4 - - Equation No trend 7 3.3 2.2 2.4 2.2 2.8 <2.0 3.2 44 2.6 6.2 2.2 2.8 2.2 3.6 4.8 4.6 4 2.6 5.4

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 260 380 460 - - - Significant Decreasing 1800 600 650 420 360 660 580 400 450 930 670 660 540 580 420 600 400 260 400 460

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3000 3975 5000 0 200000 200000 No trend #N/A #N/A 8900 2700 3600 2800 3000 4000 3900 3500 3600 19000 11000 11000 8900 14000 4800 10000 3800 3000 3500 5000

Dissolved Strontium (Sr) µg/L 8.3 13.325 20 0 7000 7000 No trend 20 9.1 10 12 11 20 13 10 15 130 50 60 47 88 20 50 13 8.3 12 20

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 6.4 <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 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 0.13 0 20 15 No trend <0.10 <0.10 0.13 <0.10 <0.10 0.15 0.2 <0.10 0.16 0.39 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 7.8 13.725 28 0 5000 Equation Significant Increasing 6 <5.0 <5.0 <5.0 <5.0 6.8 <5.0 <5.0 6.9 <5.0 8.4 <5.0 <5.0 <5.0 5.4 10 11 10 9.1 28

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A 0.055 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0066 0.0055 0.0064 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0032 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0066 0.0055 0.0064 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.73 - TMW-8A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E6587 C0O4576

01-Jun-16 01-Sep-16 01-Dec-16 14-Mar-17 06-Jun-17 15-Sep-17 07-Dec-17 16-Mar-18 07-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 11-Jan-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20 16-Sep-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.26 0.1 0.13 0.1 0.18 0.04 0.09 0.04 0.04 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 3.91 2 2 2 2.76 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 6.72 1 2.28 1 4.01 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 11152.47 25 5291.52 25 7812.01 25 25 25 25 25 25

Dissolved Zinc µg/L 9.68 5.19 9.29 14.55 8.02 10.1 14.55 12.77 10.5 88.16 28.52 36.69 35.5 62.62 14.55 31.57 14.55 12.48 14.55 14.55
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Table A.73 - TMW-8A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0V7020

26-Nov-20

36.3

5.75

8.4

6.8

<1.0

5

9.5

<0.10

<0.010

<0.050

<0.050

<0.010

<0.050

0.0000023

6.8

11

6.7

10

48

5.91

140

<5.0

<20

34

34

18

0.47

0.42

5.62

-4.1

-4.36

10

10.3

130

<1.0

1.2

9.1

<1.0

<2.0

<50

0.043

2800

<1.0

0.77

5.4

<50

<0.50

890

92

<2.0

4.2

<100

400

<0.50

<0.10

4400

13

<0.10

<2.0

<2.0

0.1

<2.0

7.8

<0.013

<0.050

-

<0.17

<0.0030

<0.0050

<0.0010

<0.0010
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Table A.73 - TMW-8A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0V7020

26-Nov-20

<0.0010

<0.0020

<0.090

<0.050

<0.050

<0.090

<0.090

NA

NA

5

0.04

2

1

25

14.55
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Table A.74 - TMW-8B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E6587

01-Jun-16 01-Sep-16 01-Dec-16 14-Mar-17 06-Jun-17 15-Sep-17 07-Dec-17 16-Mar-18 07-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 11-Jan-19 22-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20

Field Parameters

Conductivity (Field) µS/cm 20.4 42.5 69.9 - - - 20.3 0.05 229.5 238.7 214 92.7 111.9 95 30.6 20.4 38.40

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 4.94 5.3275 5.53 - - - 5.75 5.76 5.6 5.72 5.7 5.16 5.25 5.45 5.02 4.94 5.53

Temperature ºC 4 6.9 9.1 - - - 4.9 7.4 9.6 8.9 8 4.1 7.5 9.61 6 4 7.10

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 10 12.25 14 - - - Significant Decreasing 63 24 17 13 18 25 23 18 14 17 20 23 24 25 12 15 19 12 10 12

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.9 4.225 5.1 0 250 120 No trend #N/A #N/A 10 4.2 4.1 3.7 4.1 3.2 3.6 4.6 4.8 5 5.3 6.9 7.3 8.1 4.6 6.1 5.9 5.6 5.1 4.7

Dissolved Sulphate (SO4) mg/L 8.7 10.25 12 - - - Significant Increasing #N/A #N/A 8.1 3.3 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 7.5 13 29 37 43 20 20 20 17 12 8.7

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.013 0.011 0.012 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 0.05 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 0.19 0.43 0.47 0.21 0.15 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 0.05 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 0.17 0.4 0.47 0.21 0.15 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 0.036 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A 0.19 0.068 0.076 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000025 9.2975E-07 0.00000143 - - 0.019 Significant Decreasing 0.01 0.019 0.000823 0.0000795 0.0000574 0.000014 0.0000198 0.0000929 0.0000273 0.00000174 0.00000217 0.000018 0.00000179 0.00000223 0.00000199 0.0000147 0.000000418 0.00000141 0.00000127 0.000000353 0.00000025 0.00000125

Physical

Total Alkalinity (Total as CaCO3) mg/L 10 12.25 14 - - - Significant Decreasing 64 24 17 13 18 25 23 18 14 17 20 23 24 25 12 15 19 12 10 12

Hardness (CaCO3) mg/L 15 17.25 20 - - - No trend 41 26 15 9.9 15 18 20 18 16 58 28 48 55 54 35 30 32 24 17 15

Reactive Silica (SiO2) mg/L 4.5 5.175 5.5 - - - Significant Decreasing 8.5 10 7.9 5.3 6.7 6.5 7.6 6.9 5.7 6.3 6.7 6.7 7.1 7.5 3.9 5 5.7 5.5 5.4 4.5

Colour TCU 12 15.25 20 - - - No trend 6.3 18 24 9.4 11 16 13 17 58 37 32 24 18 7.5 17 12 8.4 21 20 17

Conductivity µS/cm 53 57.75 64 - - - No trend #N/A #N/A 150 63 53 38 44 58 56 53 46 66 86 130 150 170 88 91 98 77 56 53

pH pH 6.26 6.3575 6.43 - - - Significant Decreasing 7.37 6.8 6.61 6.48 6.63 6.96 6.77 6.51 6.6 6.59 6.37 6.51 6.28 6.5 6.39 6.18 6.68 6.19 6.4 6.34

Turbidity NTU 5.3 9.55 14 - - - Significant Decreasing >1000 160 97 250 100 7.3 65 30 18 5.4 8.6 5.5 3 1.8 0.78 16 2.7 9.2 14 6.9

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 5.2 <5.0 <5.0 2.7 3.1 5.2 7 7.8 7 6.8 6.1 4.7 2.9 4.9 4.3 3.8 4.8 4.7 3.9

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Decreasing 43 27 25 22 7.6 24 28 25 23 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 34 37.25 41 - - - No trend 100 52 34 26 32 36 38 34 29 59 53 82 97 100 56 57 60 49 39 34

Total Dissolved Solids mg/L 41 44.75 50 - - - No trend 130 41 24 16 17 13 39 30 40 40 56 77 99 98 56 48 65 53 46 41

Total Suspended Solids mg/L 6.8 8.3 12 - - - Significant Decreasing 1600 910 100 380 120 4.8 92 23 9.6 5.4 8.4 8.2 5.6 2 12 14 9.6 7 12 6.8

Calculated

Anion Sum me/L 0.53 0.5775 0.63 - - - No trend 1.73 0.67 0.45 0.4 0.48 0.59 0.56 0.49 0.42 0.64 0.82 1.26 1.49 1.65 0.81 0.89 0.94 0.76 0.6 0.55

Cation Sum me/L 0.47 0.515 0.57 - - - No trend 1.61 0.9 0.55 0.34 0.47 0.54 0.6 0.54 0.48 1.48 0.78 1.28 1.45 1.43 0.95 0.85 0.88 0.68 0.52 0.47

Ion Balance (% Difference) % 2.91 5.7225 7.84 - - - No trend 3.59 14.7 10 8.11 1.05 4.42 3.45 4.85 6.67 39.6 2.5 0.79 1.36 7.14 7.95 2.3 3.3 5.56 7.14 7.84

Langelier Index (@ 20C) N/A -3.22 -3.1425 -3.05 - - - Significant Decreasing -1.08 -2.21 -2.82 -3.23 -2.73 -2.16 -2.35 -2.76 -2.83 -2.23 -2.7 -2.29 -2.46 -2.23 -2.83 -3.01 -2.39 -3.2 -3.19 -3.22

Langelier Index (@ 4C) N/A -3.48 -3.395 -3.3 - - - Significant Decreasing -1.33 -2.47 -3.07 -3.49 -2.98 -2.41 -2.6 -3.01 -3.08 -2.48 -2.96 -2.54 -2.71 -2.48 -3.08 -3.27 -2.65 -3.45 -3.44 -3.48

Saturation pH (@ 20C) N/A 9.37 9.5025 9.59 - - - No trend 8.44 9.01 9.43 9.71 9.36 9.12 9.12 9.27 9.43 8.82 9.07 8.8 8.74 8.73 9.22 9.19 9.08 9.39 9.59 9.57

Saturation pH (@ 4C) N/A 9.62 9.755 9.84 - - - No trend 8.7 9.26 9.68 9.97 9.61 9.37 9.37 9.52 9.68 9.08 9.33 9.05 8.99 8.98 9.47 9.44 9.33 9.64 9.84 9.82

Dissolved Metals

Dissolved Aluminum (Al) µg/L 71 101.75 140 - - Equation No trend 1200 55 77 61 51 36 69 98 180 99 130 130 99 59 95 93 65 150 140 110

Dissolved Antimony (Sb) µg/L <1 1.05 2 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.4 1.7 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.5 1.6 1.8 0 10 5 No trend #N/A #N/A 1.2 6.8 2.1 2.3 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 1.4 1.4 1.3 1.7 1.7 2.3 2.2 1.5 1.8 1.6

Dissolved Barium (Ba) µg/L 8.1 10.575 14 0 1000 1000 Significant Increasing 15 3.4 6.3 4.8 6.8 6.4 10 7.5 5 17 12 21 20 24 13 15 13 18 14 12

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.018 0.02475 0.038 0 5 Equation Significant Increasing <0.010 <0.010 0.011 0.016 0.032 0.035 0.036 0.038 0.022 0.072 0.043 0.069 0.1 0.099 0.07 0.053 0.069 0.049 0.038 0.023

Dissolved Calcium (Ca) µg/L 4700 5300 6100 - - - No trend 12000 8100 4300 2900 4500 5600 6500 5800 5400 18000 8800 15000 17000 17000 10000 8900 9500 7000 5100 4700

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.605 0.82 0 10 10 Significant Decreasing #N/A #N/A 2.6 1 1.5 1.6 1.9 2 0.52 0.54 0.52 3.5 0.96 1.8 2.2 1.9 1.4 1.2 1.7 1 0.79 <0.40

Dissolved Copper (Cu) µg/L 2.5 4.575 6.8 0 2000 Equation No trend #N/A #N/A 6.9 <2.0 2.5 <2.0 3.6 2.2 4 4.2 7.5 4.4 5.6 4.5 4.3 3.5 1.9 2.2 5.6 6 6 3

Dissolved Iron (Fe) µg/L <50 <50 72 - - 300 Significant Decreasing 930 430 340 110 170 67 220 82 140 51 70 <50 <50 <50 <50 <50 83 66 51 51

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 880 1000 1100 - - - No trend 2500 1400 950 640 870 840 900 800 730 3000 1400 2600 3100 3100 2300 1900 1900 1500 1100 880

Dissolved Manganese (Mn) µg/L 16 44.5 81 0 120 120 Significant Decreasing 620 510 300 160 210 210 100 87 55 320 110 210 300 290 130 51 240 120 29 16

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 4.9 2.8 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation Significant Decreasing 3.6 2.1 2.8 2.6 3.8 <2.0 2.7 2.3 10 3.2 2.9 3.1 3.7 2.6 <2.0 <2.0 2.3 2.2 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 470 537.5 590 - - - Significant Decreasing 5000 2400 1200 670 810 760 1000 800 640 860 910 1200 1000 810 680 700 740 680 530 470

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 Significant Decreasing 0.3 <0.10 0.12 <0.10 0.18 0.17 <1.0 <1.0 <1.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3300 3500 3700 0 200000 200000 No trend #N/A #N/A 14000 6900 4800 2800 3300 3700 3900 3600 3000 6700 4500 6700 7700 7400 5100 5100 5100 4300 3600 3400

Dissolved Strontium (Sr) µg/L 14 16.5 19 0 7000 7000 No trend 42 27 17 12 17 19 22 19 17 48 27 44 48 46 31 27 27 23 17 14

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 43 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.35 0.385 0.48 0 20 15 Significant Increasing 0.18 0.15 0.17 <0.10 <0.10 0.13 0.13 0.16 0.16 0.29 0.18 0.22 0.23 0.27 0.22 0.26 0.26 0.46 0.48 0.35

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 10 13.25 19 0 5000 Equation Significant Increasing 7.1 <5.0 <5.0 <5.0 <5.0 <5.0 31 18 7.2 7.6 17 20 18 15 9.6 11 22 12 10 10

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.09 0.017 <0.013 <0.013 <0.013 <0.013 0.015 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 0.0023 0.0023 0.0045 <0.010 <0.0050 <0.0050 0.034 <0.0050 <0.0050 <0.0050 -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0034 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 0.0023 0.0023 0.0045 <0.010 <0.0050 <0.0050 0.034 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.74 - TMW-8B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074349 C0E6587

01-Jun-16 01-Sep-16 01-Dec-16 14-Mar-17 06-Jun-17 15-Sep-17 07-Dec-17 16-Mar-18 07-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 07-Dec-18 11-Jan-19 22-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 0.13 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 0.13 0.059 0.074 0.056 0.055 0.055 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.087 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.070 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.47 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA COMMENT (1) NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA Yes NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 5 100 100 100 5 5 100 5 5 5 100 5 5 5 5 5 5

Cadmium µg/L 0.08 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.1 0.06 0.09 0.1 0.1 0.07 0.06 0.06 0.05 0.04 0.04

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 23.11 16.85 13.31 14.55 13.5 10.9 15.63 21.92 22.89 48.13 25.69 40.99 42.03 34.08 27.85 22.85 23.12 19.33 18.71 17.37
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Table A.74 - TMW-8B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0O4576 C0V7020

16-Sep-20 26-Nov-20

69.9 41.3

5.52 5.32

9.1 7.4

13 14

<1.0 <1.0

2.9 4.2

9.3 11

<0.10 <0.10

<0.010 <0.010

<0.050 <0.050

<0.050 <0.050

<0.010 <0.010

<0.050 <0.050

0.00000143 0.000000789

13 14

17 20

5.3 5.5

12 12

58 64

6.43 6.26

12 5.3

<5.0 3.4

<20 <20

35 41

50 42

7.6 6.8

0.53 0.63

0.5 0.57

2.91 5

-3.05 -3.11

-3.3 -3.36

9.48 9.37

9.74 9.62

86 71

1.2 2

1.5 1.5

8.1 8.2

<1.0 <1.0

<2.0 <2.0

<50 <50

0.02 0.018

5300 6100

<1.0 <1.0

0.61 0.82

6.8 2.5

72 <50

<0.50 <0.50

920 1100

52 81

<2.0 <2.0

<2.0 <2.0

<100 <100

560 590

<0.50 <0.50

<0.10 <0.10

3300 3700

16 19

<0.10 <0.10

<2.0 <2.0

<2.0 <2.0

0.35 0.36

<2.0 <2.0

19 14

<0.013 <0.013

<0.050 <0.050

- -

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.74 - TMW-8B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0O4576 C0V7020

16-Sep-20 26-Nov-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

5 5

0.04 0.04

2 2

1 1

25 25

14.55 16.45
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Table A.75 - TMW-9A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E6587 C0O5341 C0V7020

11-Jul-18 07-Sep-18 19-Oct-18 02-Nov-18 21-Nov-18 07-Dec-18 10-Jan-19 22-Mar-19 13-Jun-19 11-Jul-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20 17-Sep-20 26-Nov-20

Field Parameters

Conductivity (Field) µS/cm 385.3 492.4333333 657 - - - 419.9 641 775 840 223.4 790 339 349.5 385.3 657 435

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 4.96 5.236666667 5.43 - - - 5.53 5.47 5.65 5.69 5.38 5.77 5.49 5.47 5.43 4.96 5.32

Temperature ºC 4.4 7.866666667 10.7 - - - 8.5 10.9 9.2 8.3 4.9 6.7 10.77 6.6 4.4 10.7 8.5

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 42 47.75 54 - - - Significant Increasing 46 38 34 34 30 34 39 32 38 44 50 45 42 47 48 54

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 9.5 14.375 20 0 250 120 Significant Increasing #N/A #N/A 7.6 7.6 8.4 9.4 8.6 9.8 10 8 9.6 9.5 8.9 11 14 14 20 9.5

Dissolved Sulphate (SO4) mg/L 190 280 370 - - - Significant Increasing #N/A #N/A 56 52 140 200 250 250 220 140 230 230 180 250 220 340 370 190

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.83 1.9075 2.8 - - - No trend 1.2 0.75 2 2.3 2.1 1.8 1.1 1.1 1.4 1.1 0.84 1.6 0.83 1.3 2.7 2.8

Nitrate (N) mg/L 0.83 1.9075 2.8 0 10 10 No trend 1.2 0.71 2 2.2 2.1 1.7 1.1 1.1 1.4 1.1 0.84 1.6 0.83 1.3 2.7 2.8

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 Significant Decreasing 0.051 0.039 0.045 0.094 0.05 0.061 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L 0.054 0.079 0.095 - - - Significant Increasing #N/A #N/A 0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052 0.074 <0.050 <0.050 0.054 0.08 0.095 0.087

Unionized Ammonia (as N) mg/L 0.0000017 0.00000578 0.0000167 - - 0.019 No trend 0.01 0.019 0.00000559 0.00000293 0.00000147 0.00000293 0.00000195 0.00000199 0.0000036 0.000000741 0.00000437 0.0000122 0.00000152 0.00000105 0.00000172 0.0000167 0.0000017 0.000003

Physical

Total Alkalinity (Total as CaCO3) mg/L 42 47.75 54 - - - Significant Increasing 46 38 34 34 30 34 39 32 38 44 50 45 42 47 48 54

Hardness (CaCO3) mg/L 220 282.5 350 - - - Significant Increasing 88 160 150 200 270 250 220 160 230 240 190 250 230 330 350 220

Reactive Silica (SiO2) mg/L 4.7 5.75 6.7 - - - No trend 7.7 8.5 6.2 5.8 4.9 5 4.7 5.1 4.7 5.4 6.8 6.9 4.7 5.7 5.9 6.7

Colour TCU <5 <5 <5 - - - Significant Decreasing <5.0 28 <5.0 5.5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 560 702.5 900 - - - Significant Increasing #N/A #N/A 250 220 390 500 590 570 530 410 560 590 530 610 570 780 900 560

pH pH 5.87 6.015 6.22 - - - No trend 6.32 5.8 5.7 5.8 5.94 5.78 5.89 6.14 6.2 5.95 6.24 5.91 6.22 6.05 5.87 5.92

Turbidity NTU 0.76 117.69 350 - - - No trend 310 6.2 12 24 15 3.9 82 20 77 2.3 14 3.7 110 0.76 10 350

Total Organic Carbon (C) mg/L <5 <5 6.3 - - - Significant Increasing 2.2 2 <5.0 3.5 3 3.9 5 2.6 4.3 3.3 4.3 8.6 3.1 6.3 <5.0 4.8

Total Chemical Oxygen Demand mg/L <20 24.25 33 - - - Significant Increasing <5.0 5.1 <20 - <20 <20 23 28 27 - 24 56 28 33 <20 26

Calculated TDS mg/L 360 472.5 610 - - - Significant Increasing 150 170 260 340 410 400 370 260 390 400 330 420 380 540 610 360

Total Dissolved Solids mg/L 380 485 620 - - - Significant Increasing 160 130 250 - 400 420 370 270 370 410 340 430 400 540 620 380

Total Suspended Solids mg/L <1 1.825 3.4 - - - Significant Decreasing 5.8 18 46 51 28 24 2.2 4.4 1.6 5.6 51 <1.0 1.8 1.6 3.4 <1.0

Calculated

Anion Sum me/L 5.6 7.2975 9.35 - - - Significant Increasing 2.38 2.12 3.98 5.19 6.19 6.22 5.81 3.95 5.89 6.02 5.12 6.5 5.8 8.44 9.35 5.6

Cation Sum me/L 5.16 6.7275 8.77 - - - Significant Increasing 2.07 3.7 3.45 4.55 5.91 5.49 4.93 3.57 5.29 5.7 4.7 5.42 5.51 7.47 8.77 5.16

Ion Balance (% Difference) % 2.56 3.9875 6.1 - - - Significant Decreasing 6.97 27.2 7.13 6.57 2.31 6.23 8.19 5.05 5.37 2.73 4.28 9.06 2.56 6.1 3.2 4.09

Langelier Index (@ 20C) N/A -2 -1.87 -1.78 - - - Significant Increasing -2.01 -2.28 -2.52 -2.32 -2.12 -2.27 -2.14 -2.12 -1.84 -2 -1.75 -2.08 -1.78 -1.78 -1.92 -2

Langelier Index (@ 4C) N/A -2.25 -2.12 -2.03 - - - Significant Increasing -2.26 -2.53 -2.77 -2.57 -2.37 -2.52 -2.39 -2.37 -2.09 -2.25 -2 -2.33 -2.03 -2.03 -2.17 -2.25

Saturation pH (@ 20C) N/A 7.79 7.8875 8 - - - Significant Decreasing 8.33 8.07 8.22 8.12 8.06 8.05 8.04 8.25 8.04 7.95 7.99 7.99 8 7.84 7.79 7.92

Saturation pH (@ 4C) N/A 8.04 8.135 8.25 - - - Significant Decreasing 8.58 8.32 8.47 8.36 8.31 8.29 8.28 8.5 8.29 8.2 8.24 8.24 8.25 8.08 8.04 8.17

Dissolved Metals

Dissolved Aluminum (Al) µg/L 120 420 740 - - Equation No trend 27 15 190 360 160 130 120 130 150 1100 140 160 690 130 740 120

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.8 2.95 5 0 10 5 Significant Increasing #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 1.3 1.2 2.1 1.9 1.8 1.8 3.2 5 1.8

Dissolved Barium (Ba) µg/L 63 74.25 100 0 1000 1000 Significant Increasing 27 45 42 44 44 46 40 30 54 60 51 73 63 68 100 66

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.35 0.5025 0.59 0 5 Equation Significant Increasing 0.27 0.36 0.43 0.43 0.37 0.35 0.38 0.37 0.37 0.46 0.49 0.65 0.35 0.57 0.59 0.5

Dissolved Calcium (Ca) µg/L 62000 80250 100000 - - - Significant Increasing 24000 53000 45000 61000 82000 74000 64000 45000 67000 71000 55000 65000 66000 93000 100000 62000

Dissolved Chromium (Cr) µg/L <1 <1 1.8 0 50 - No trend <1.0 <1.0 <1.0 1.6 <1.0 <1.0 <1.0 <1.0 1.4 2.4 1.3 <1.0 <1.0 <1.0 1.8 <1.0

Dissolved Cobalt (Co) µg/L 27 32.25 38 4 10 10 Significant Increasing #N/A #N/A 21 19 23 22 21 21 20 14 32 25 16 52 38 27 31 33

Dissolved Copper (Cu) µg/L 5.5 14.875 20 0 2000 Equation Significant Increasing #N/A #N/A 2.7 2.2 2.2 2.5 2.9 3 9.8 15 5.2 16 8.9 13 15 19 20 5.5

Dissolved Iron (Fe) µg/L <50 555 1200 - - 300 No trend <50 2600 77 140 <50 <50 <50 <50 58 1900 56 <50 970 <50 1200 <50

Dissolved Lead (Pb) µg/L 1.7 5.325 10 2 5 Equation Significant Increasing <0.50 <0.50 2.1 1.2 1.8 1.6 0.93 0.83 1.3 9.6 2.5 0.98 7.4 1.7 10 2.2

Dissolved Magnesium (Mg) µg/L 15000 19000 23000 - - - Significant Increasing 6800 7500 9700 13000 16000 15000 14000 11000 15000 15000 14000 21000 15000 23000 22000 16000

Dissolved Manganese (Mn) µg/L 7400 10350 12000 4 120 120 No trend 8500 7200 10000 12000 11000 10000 12000 8200 15000 12000 12000 20000 11000 11000 7400 12000

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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

Dissolved Nickel (Ni) µg/L 14 20 24 - - Equation No trend 53 30 20 24 23 18 31 38 30 29 23 35 24 24 14 18

Dissolved Phosphorus (P) µg/L <100 <100 100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 130 <100 <100 <100 <100 100 <100

Dissolved Potassium (K) µg/L 1200 1625 2000 - - - No trend 1700 2400 830 830 740 840 710 660 950 1200 1000 2000 1200 1400 1900 2000

Dissolved Selenium (Se) µg/L <0.5 <0.5 0.51 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.51 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 16000 23750 38000 0 200000 200000 Significant Increasing #N/A #N/A 5900 6700 8400 10000 12000 12000 13000 9900 16000 18000 18000 10000 21000 20000 38000 16000

Dissolved Strontium (Sr) µg/L 160 212.5 280 0 7000 7000 Significant Increasing 50 93 93 120 170 160 140 100 160 170 140 170 160 230 280 180

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 2.3 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 7.5 17 - - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 25 <2.0 2.8 11 <2.0 17 <2.0

Dissolved Uranium (U) µg/L <0.1 0.29 0.74 0 20 15 No trend <0.10 0.1 0.11 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 0.63 <0.10 <0.10 0.74 <0.10 0.32 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L 7.8 17.45 27 0 5000 Equation No trend 19 14 <5.0 8 7.6 5.9 25 42 8.5 21 18 22 16 27 19 7.8

Total Metals

Total Mercury (Hg) µg/L 0.07 0.17 0.27 0 1 0.026 No trend #N/A #N/A <0.013 0.31 0.36 0.33 0.33 0.41 0.16 0.1 1.96 0.245 0.47 0.21 0.07 0.2 0.27 0.14

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - No trend 0.0013 0.0023 0.006 - 0.0072 <0.010 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0.0013 0.0023 0.006 - 0.0072 <0.010 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.75 - TMW-9A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E6587 C0O5341 C0V7020

11-Jul-18 07-Sep-18 19-Oct-18 02-Nov-18 21-Nov-18 07-Dec-18 10-Jan-19 22-Mar-19 13-Jun-19 11-Jul-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20 17-Sep-20 26-Nov-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.10 - <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA - NA NA NA NA NA - NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA - NA NA NA NA NA - NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Cadmium µg/L 0.14 0.23 0.22 0.28 0.36 0.34 0.3 0.23 0.32 0.33 0.27 0.34 0.32 0.37 0.37 0.3

Copper µg/L 2.12 3.53 3.34 4 4 4 4 3.53 4 4 4 4 4 4 4 4

Lead µg/L 2.7 5.79 5.33 7 7 7 7 5.79 7 7 7 7 7 7 7 7

Nickel µg/L 5949.73 10056.78 9502.76 150 150 150 150 10056.78 150 150 150 150 150 150 150 150

Dissolved Zinc µg/L 48.49 82.23 84.54 126.93 158.61 163.69 160.1 91.28 157.26 147.36 131.23 224.24 138.06 257.7 188.6 157.52
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Table A.76 - TMW-9B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E6587 C0O5341 C0V7020

11-Jul-18 07-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 10-Jan-19 22-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20 17-Sep-20 26-Nov-20

Field Parameters

Conductivity (Field) µS/cm 501 534 560 - - - 508 468.5 283.7 634 554 8.3 365 413.4 501 518.00 560 557

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.13 6.3325 6.55 - - - 6.72 6.51 5.72 6.69 6.17 6.61 6.63 6.61 6.55 6.21 6.13 6.44

Temperature ºC 6.8 7.225 8 - - - 8.5 8.9 8.9 7.6 6.6 7.6 8.59 6.6 7.1 7.00 8 6.8

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 91 97.25 110 - - - No trend 98 100 97 98 94 96 96 88 97 94 93 91 95 110

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 13 14.75 17 0 250 120 Significant Increasing #N/A #N/A 6.5 5.7 5.2 6.2 6.3 6.2 6.5 6.2 7 8.1 13 15 17 14

Dissolved Sulphate (SO4) mg/L 270 280 300 - - - Significant Increasing #N/A #N/A 29 36 56 75 89 120 120 150 190 210 270 280 300 270

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.98 1.17 1.3 - - - Significant Decreasing 1.4 1.5 1.6 1.6 1.8 1.7 1.3 1.3 1.3 1.3 1.2 1.3 1.2 0.98

Nitrate (N) mg/L 0.96 1.14 1.3 0 10 10 Significant Decreasing 1.4 1.5 1.6 1.6 1.8 1.7 1.3 1.3 1.3 1.3 1.2 1.3 1.1 0.96

Nitrite (N) mg/L <0.01 0.0145 0.022 0 1 1 No trend <0.010 0.011 0.029 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 0.012 <0.010 0.019 0.022

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000534 0.00000857 0.0000131 - - 0.019 Significant Decreasing 0.01 0.019 0.0000502 0.0000988 0.0000138 0.00000223 0.0000188 0.0000841 0.00000524 0.0000156 0.0000177 0.0000144 0.0000131 0.00000593 0.00000534 0.00000991

Physical

Total Alkalinity (Total as CaCO3) mg/L 91 97.5 110 - - - No trend 98 100 98 98 94 96 96 89 97 94 93 91 96 110

Hardness (CaCO3) mg/L 340 365 390 - - - Significant Increasing 130 140 150 180 180 200 230 240 290 300 340 350 380 390

Reactive Silica (SiO2) mg/L 8.2 8.7 9 - - - No trend 8.7 8.8 8.7 9.3 9.5 8.7 9.2 8.6 8.7 8.5 9 8.7 8.2 8.9

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 6.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 720 772.5 820 - - - Significant Increasing #N/A #N/A 280 280 320 360 380 420 490 480 620 610 720 760 820 790

pH pH 6.96 7.055 7.15 - - - Significant Decreasing 7.15 7.33 7.35 7.3 7.38 7.26 7.21 7.25 7.57 7.16 7.11 7 7.15 6.96

Turbidity NTU 1.8 2.975 3.9 - - - Significant Increasing 1.6 0.83 0.66 3.6 0.15 0.42 0.73 1.7 0.52 1.9 2.8 3.4 3.9 1.8

Total Organic Carbon (C) mg/L 0.82 1.0625 1.4 - - - Significant Increasing 1.8 0.74 0.71 0.57 0.79 0.67 0.81 0.82 1.1 1.3 0.83 1.2 0.82 1.4

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 500 522.5 550 - - - Significant Increasing 160 180 200 230 250 280 300 320 380 420 500 520 550 520

Total Dissolved Solids mg/L 520 540 560 - - - Significant Increasing 180 170 180 210 240 280 320 310 400 420 520 520 560 560

Total Suspended Solids mg/L 2.4 4 6.2 - - - No trend 3 2.2 1.8 2.2 1.6 <1.0 1.2 1.8 1.4 2.6 6.2 2.4 5 2.4

Calculated

Anion Sum me/L 8 8.2775 8.73 - - - Significant Increasing 2.84 3.04 3.38 3.81 4.05 4.69 4.77 5.16 6.12 6.67 8 8.23 8.73 8.15

Cation Sum me/L 7.65 8.09 8.58 - - - Significant Increasing 2.83 3.1 3.28 3.97 3.93 4.38 5.01 5.16 6.23 6.43 7.65 7.77 8.36 8.58

Ion Balance (% Difference) % 2.17 2.465 2.88 - - - Significant Increasing 0.18 0.98 1.5 2.06 1.5 3.42 2.45 0 0.89 1.83 2.24 2.88 2.17 2.57

Langelier Index (@ 20C) N/A -0.464 -0.37275 -0.272 - - - No trend -0.612 -0.38 -0.329 -0.313 -0.27 -0.345 -0.339 -0.341 0.073 -0.342 -0.354 -0.464 -0.272 -0.401

Langelier Index (@ 4C) N/A -0.712 -0.62075 -0.52 - - - No trend -0.861 -0.63 -0.58 -0.563 -0.52 -0.594 -0.588 -0.59 -0.175 -0.59 -0.602 -0.712 -0.52 -0.649

Saturation pH (@ 20C) N/A 7.36 7.43 7.47 - - - Significant Decreasing 7.76 7.71 7.68 7.62 7.65 7.6 7.55 7.59 7.49 7.5 7.47 7.47 7.42 7.36

Saturation pH (@ 4C) N/A 7.61 7.6775 7.72 - - - Significant Decreasing 8.01 7.96 7.94 7.87 7.9 7.85 7.8 7.84 7.74 7.75 7.71 7.72 7.67 7.61

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 56.875 220 - - Equation No trend <5.0 11 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 46 220 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 9.7 11.175 15 0 1000 1000 Significant Decreasing 14 27 16 16 13 15 16 16 10 17 15 10 10 9.7

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.33 0.39 0.5 0 5 Equation Significant Increasing 0.078 0.17 0.11 0.14 0.13 0.2 0.24 0.056 0.19 0.39 0.36 0.37 0.33 0.5

Dissolved Calcium (Ca) µg/L 110000 115000 120000 - - - Significant Increasing 42000 47000 51000 62000 60000 67000 77000 78000 93000 95000 110000 110000 120000 120000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 5.2 5.6 6.3 0 10 10 Significant Increasing #N/A #N/A 0.59 <0.40 1 1.7 1.9 2.2 2.4 3.2 5 4.9 6.3 5.5 5.4 5.2

Dissolved Copper (Cu) µg/L 0.62 3.48 5.2 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.6 0.79 1.8 4.7 3 5.2 5.1 0.62

Dissolved Iron (Fe) µg/L <50 <50 74 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 74 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 16000 17500 19000 - - - Significant Increasing 5700 5800 5900 7300 7700 8500 10000 11000 14000 14000 16000 17000 18000 19000

Dissolved Manganese (Mn) µg/L 13 18.5 28 0 120 120 Significant Decreasing 26 120 58 41 40 56 46 24 5.9 32 28 18 13 15

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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

Dissolved Nickel (Ni) µg/L <2 <2 2.2 - - Equation No trend <2.0 <2.0 <2.0 <2.0 <2.0 2.1 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 850 880 920 - - - No trend 840 1600 950 1000 870 830 830 770 800 870 850 870 880 920

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 19000 19250 20000 0 200000 200000 Significant Increasing #N/A #N/A 5300 5700 5400 6500 6200 6700 7500 8300 10000 12000 20000 19000 19000 19000

Dissolved Strontium (Sr) µg/L 190 205 220 0 7000 7000 Significant Increasing 72 81 79 94 92 100 120 130 150 160 190 200 210 220

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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

Dissolved Uranium (U) µg/L 2 2.175 2.6 0 20 15 No trend 2.2 1.6 2.1 2.4 2 1.9 1.8 1.4 1.7 1.6 2 2 2.1 2.6

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L 23 25 27 0 5000 Equation Significant Increasing 6 <5.0 5.1 5.5 5 8.1 12 12 17 30 23 26 24 27

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - No trend 0.0013 0.0021 0.0021 0.0043 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - 0.0013 0.0021 0.0021 0.0043 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.76 - TMW-9B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E6587 C0O5341 C0V7020

11-Jul-18 07-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 10-Jan-19 22-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 11-Jun-20 17-Sep-20 26-Nov-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 5 100 100 5 100 100 100 100 5 5 5

Cadmium µg/L 0.2 0.21 0.22 0.26 0.26 0.28 0.32 0.33 0.37 0.37 0.37 0.37 0.37 0.37

Copper µg/L 2.96 3.15 3.34 3.91 3.91 4 4 4 4 4 4 4 4 4

Lead µg/L 4.44 4.88 5.33 6.72 6.72 7 7 7 7 7 7 7 7 7

Nickel µg/L 8380.77 8944.21 9502.76 11152.47 11152.47 150 150 150 150 150 150 150 150 150

Dissolved Zinc µg/L 54.15 24.8 50.81 55.79 54.41 35.38 80.92 77.4 102.4 114.86 113.59 140.83 130.82 165.9
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Table A.77 - TMW-10A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336 C076007

1-Jun-16 1-Sep-16 1-Dec-16 14-Mar-17 6-Jun-17 15-Sep-17 7-Dec-17 21-Mar-18 7-Jun-18 6-Sep-18 19-Oct-18 21-Nov-18 7-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20 20-Mar-20

Field Parameters

Conductivity (Field) µS/cm 69.9 195.825 472.6 - - - 66.4 0.25 209.5 268 334.6 445.7 790 433 129.1 71.1

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.06 6.565 7.42 - - - 6.37 5.89 6.27 6.03 5.94 6.79 7.93 6.24 5.68 7.42

Temperature ºC 4.7 7.7 10.6 - - - 4.7 7.8 11.1 9.7 8.4 3.9 7.2 11.05 7.2 4.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 15.42 40 - - - Significant Decreasing 18 35 33 15 19 26 23 12 13 20 12 12 21 9.3 28 14 41 8.4 8.6 <1.0

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.2 2.92 5 0 250 120 Significant Decreasing #N/A #N/A 4.4 4.9 5.6 5.3 6.6 5.5 5.7 6.2 3.8 7.5 4.7 3.5 4.3 2.3 5.6 3 8.1 2.4 2.2 2.2

Dissolved Sulphate (SO4) mg/L 28 114.2 260 - - - Significant Increasing #N/A #N/A 3.1 4.1 2.2 <2.0 3 3.3 12 22 36 110 22 34 97 19 150 190 260 54 42 28

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 <0.010 0.012 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.409 0.98 - - - No trend <0.050 0.089 1.5 1.3 1.7 2.7 2.2 0.41 0.51 2.9 0.43 0.35 1.4 <0.050 1.4 1.6 1.5 0.17 0.085 <0.050

Nitrate (N) mg/L <0.05 0.407 0.97 0 10 10 No trend <0.050 0.089 1.5 1.3 1.7 2.7 2.2 0.41 0.51 2.9 0.43 0.35 1.4 <0.050 1.4 1.6 1.5 0.17 0.085 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.011 0 1 1 No trend <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.028 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.082 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000558 0.000023852 0.0000797 - - 0.019 Significant Decreasing 0.01 0.019 0.000106 0.000332 0.0000508 0.0000727 0.0000299 0.0000198 0.000014 0.00000712 0.00000303 0.00000509 0.00000941 0.00000486 0.00000356 0.0000125 0.0000175 0.000312 0.00000875 0.00000178 0.0000125 0.0000797

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 15.82 40 - - - Significant Decreasing 18 35 33 15 19 26 23 12 13 20 12 12 21 9.3 28 14 42 8.4 8.6 <5.0

Hardness (CaCO3) mg/L 28 121 280 - - - Significant Increasing 16 20 30 22 27 43 39 59 100 150 30 44 120 26 170 200 290 97 43 28

Reactive Silica (SiO2) mg/L 2.6 4.06 6.4 - - - No trend 4.8 6.3 5.9 4 4.9 5.5 6 3 3.6 4.2 3.8 3.9 5 2.6 5.7 5 6.6 3.1 2.6 2.8

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8 <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

Conductivity µS/cm 71 281.6 630 - - - Significant Increasing #N/A #N/A 54 87 90 61 75 95 110 100 130 350 92 110 270 65 390 410 660 140 110 71

pH pH 6.12 6.354 6.73 - - - Significant Decreasing 7.36 7.34 7.04 6.83 6.81 6.63 6.48 6.2 6.13 6.04 6.36 6.07 6.24 6.43 6.52 6.19 7.12 6.24 6.43 6.12

Turbidity NTU 1.1 29.56 130 - - - Significant Decreasing 280 310 190 240 30 38 33 51 17 4 11 46 65 0.45 31 48 0.58 0.47 1.1 12

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <50 <5.0 0.62 <5.0 1.3 1.7 1.2 1.6 1.6 <5.0 <5.0 0.97 1.8 2.1 1.3 1 1.2

Total Chemical Oxygen Demand mg/L <20 30.25 91 - - - Significant Increasing 21 5.8 5.1 44 <5.0 <5.0 9.3 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 - 91

Calculated TDS mg/L 46 183.4 420 - - - Significant Increasing 34 49 57 37 48 65 66 67 95 210 55 70 170 44 260 290 430 100 70 46

Total Dissolved Solids mg/L 33 215.75 440 - - - Significant Increasing 26 49 41 47 69 47 70 64 63 260 52 58 180 34 270 420 460 87 - 33

Total Suspended Solids mg/L 2.6 4.3 8 - - - Significant Decreasing 610 490 210 310 240 59 52 5 <1.0 40 8.8 11 24 17 1.2 <1.0 11 1.2 - 8

Calculated

Anion Sum me/L 0.65 2.82 6.46 - - - Significant Increasing 0.55 0.93 0.98 0.54 0.75 0.94 1.03 0.9 1.16 3.17 0.87 1.07 2.66 0.64 4.03 4.47 6.57 1.37 1.11 0.65

Cation Sum me/L 0.67 2.702 6.26 - - - Significant Increasing 0.51 0.59 0.83 0.63 0.74 1.13 0.96 1.41 2.23 3.36 0.8 1.1 2.61 0.76 3.82 4.21 6.45 2.1 0.99 0.67

Ion Balance (% Difference) % 1.52 2.624 5.71 - - - Significant Decreasing 3.77 22.4 8.29 7.69 0.67 9.18 3.52 22.1 31.6 2.91 4.19 1.38 0.95 8.57 2.68 3 0.92 21 5.71 1.52

Langelier Index (@ 20C) N/A -3.02 -2.315 -1.19 - - - No trend -1.96 -1.59 -1.74 -2.45 -2.29 -2.09 -2.4 -2.81 -2.6 -2.39 -2.97 -3.11 -2.29 -3.06 -1.71 -2.32 -0.764 -2.73 -2.89 NC

Langelier Index (@ 4C) N/A -3.27 -2.5625 -1.43 - - - No trend -2.21 -1.84 -1.99 -2.7 -2.54 -2.35 -2.65 -3.06 -2.85 -2.64 -3.22 -3.36 -2.54 -3.32 -1.96 -2.57 -1.01 -2.98 -3.14 NC

Saturation pH (@ 20C) N/A 7.92 8.725 9.32 - - - No trend 9.32 8.93 8.78 9.28 9.09 8.73 8.88 9 8.73 8.43 9.33 9.18 8.53 9.5 8.23 8.51 7.88 8.97 9.32 NC

Saturation pH (@ 4C) N/A 8.17 8.9775 9.57 - - - No trend 9.57 9.18 9.03 9.53 9.34 8.98 9.13 9.26 8.99 8.68 9.58 9.43 8.78 9.75 8.48 8.76 8.13 9.22 9.57 NC

Dissolved Metals

Dissolved Aluminum (Al) µg/L 26 99.2 370 - - Equation No trend 58 6.6 34 35 11 22 77 20 27 85 28 37 22 35 15 56 12 51 26 29

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 5.4 18.5 41 0 1000 1000 No trend 20 8.7 11 8.1 7 15 12 13 14 34 6.1 8 15 4.8 18 31 34 18 6.7 5.4

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.05 0.0624 0.095 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 <0.010 0.011 <0.010 0.018 0.037 0.038 0.14 0.037 0.072 0.077 0.028 0.03 0.097 0.062 0.062 0.05 0.05

Dissolved Calcium (Ca) µg/L 7700 36920 87000 - - - Significant Increasing 5200 6800 10000 7100 8900 15000 12000 17000 30000 48000 7800 12000 34000 6800 54000 59000 91000 28000 12000 7700

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.85 2.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 0.62 <0.40 0.46 1.3 1.1 0.69 2.4 0.99 0.82 0.97 0.41 2.6 0.83 8.7 0.81 0.61 0.45

Dissolved Copper (Cu) µg/L 0.79 3.102 8.4 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.5 <2.0 <2.0 4.6 <2.0 <2.0 <2.0 <2.0 4.6 1.9 6.1 3.8 0.82 0.79

Dissolved Iron (Fe) µg/L <50 144 620 - - 300 No trend <50 <50 <50 190 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 0.6 2 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2100 7120 15000 - - - Significant Increasing 810 760 1200 1100 1200 1700 2200 4000 6300 8600 2500 3500 7600 2300 9000 13000 15000 6600 3200 2100

Dissolved Manganese (Mn) µg/L 45 58.6 84 0 120 120 No trend 54 16 25 24 5.4 12 27 72 90 320 45 83 97 42 9.7 130 19 92 63 84

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 2.42 3.4 - - Equation No trend <2.0 <2.0 2.2 5.4 <2.0 2.6 6.7 3.5 <2.0 5.2 4.3 2.5 3.7 <2.0 <2.0 3.2 <2.0 <2.0 2.2 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 220 464 960 - - - No trend 490 490 550 430 360 500 540 350 380 620 270 280 400 170 610 350 900 270 260 220

Dissolved Selenium (Se) µg/L <0.5 <0.5 0.66 0 50 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.82 0.86 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2500 5840 14000 0 200000 200000 No trend #N/A #N/A 4100 3900 5000 3900 4400 5700 4100 5000 5200 5700 4600 5000 6600 5200 8000 4300 14000 3600 2900 2500

Dissolved Strontium (Sr) µg/L 27 115.8 280 0 7000 7000 Significant Increasing 31 21 28 19 24 35 28 46 81 100 25 39 110 18 170 170 300 76 38 27

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 3.5 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 0.162 0.55 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.27 0.16 0.11 0.13 <0.10 <0.10 0.1 <0.10 0.14 <0.10 0.22 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 6.64 14 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.4 <5.0 5.2 5.8 <5.0 <5.0 8.1 6.8 6.3 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A <0.013 0.018 <0.013 0.022 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 - <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0021 0.001 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 Significant Decreasing #N/A #N/A <0.003 0.003 - <0.003 0.0032 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0021 0.001 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.77 - TMW-10A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336 C076007

1-Jun-16 1-Sep-16 1-Dec-16 14-Mar-17 6-Jun-17 15-Sep-17 7-Dec-17 21-Mar-18 7-Jun-18 6-Sep-18 19-Oct-18 21-Nov-18 7-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20 20-Mar-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 - <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 5 5 5 5 5 5 5 5 100 100 5 5 5 100

Cadmium µg/L 0.04 0.04 0.06 0.05 0.05 0.08 0.07 0.1 0.16 0.22 0.06 0.08 0.18 0.05 0.25 0.28 0.37 0.15 0.08 0.06

Copper µg/L 2 2 2 2 2 2 2 2 2.36 3.34 2 2 2.76 2 3.72 4 4 2.3 2 2

Lead µg/L 1 1 1 1 1 1 1 1 3.18 5.33 1 1 4.01 1 6.25 7 7 3.06 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 6656.44 9502.76 25 25 7812.01 25 10606.59 150 150 6480.78 25 25

Dissolved Zinc µg/L 7.22 7.34 11.86 26.85 12.94 13.37 23.61 26.93 49.39 63.13 15.42 22.16 68.44 16.08 51.55 30.37 147.26 43.13 17.98 6.09
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Table A.77 - TMW-10A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0E3281 C0O5341 C0V7020

9-Jun-20 17-Sep-20 26-Nov-20

169.7 472.6 69.9

6.64 6.06 6.14

6.8 10.6 8.7

17 40 11

<1.0 <1.0 <1.0

2.5 5 2.7

210 260 31

<0.10 <0.10 <0.10

<0.010 <0.010 <0.010

0.93 0.98 <0.050

0.93 0.97 <0.050

<0.010 0.011 0.01

<0.050 <0.050 <0.050

0.0000157 0.00000558 0.00000578

17 40 11

220 280 34

5.4 6.4 3.1

<5.0 <5.0 <5.0

500 630 97

6.21 6.73 6.28

2.6 2.1 130

2 <5.0 <5.0

<20 <20 <20

320 420 61

330 440 60

2.6 3 3.6

4.94 6.46 0.94

4.68 6.26 0.91

2.7 1.57 1.62

-2.16 -1.19 -3.02

-2.41 -1.43 -3.27

8.37 7.92 9.29

8.62 8.17 9.55

41 370 30

<1.0 <1.0 <1.0

<1.0 <1.0 <1.0

33 41 6.4

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

0.095 0.056 0.061

68000 87000 9900

<1.0 <1.0 <1.0

0.59 2.4 <0.40

2.7 8.4 2.8

<50 620 <50

<0.50 2 <0.50

13000 15000 2300

45 55 46

<2.0 <2.0 <2.0

3.4 3 2.5

<100 <100 <100

580 960 300

0.66 0.64 <0.50

<0.10 <0.10 <0.10

4600 14000 5200

190 280 44

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

<2.0 3.5 <2.0

0.11 0.55 <0.10

<2.0 <2.0 <2.0

14 9.2 5

<0.013 <0.013 <0.013

<0.050 <0.050 <0.050

- - -

<0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010
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Table A.77 - TMW-10A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0E3281 C0O5341 C0V7020

9-Jun-20 17-Sep-20 26-Nov-20

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090

<0.050 <0.050 <0.050

<0.050 <0.050 <0.050

<0.090 <0.090 <0.090

<0.090 <0.090 <0.090

NA NA NA

NA NA NA

100 5 5

0.3 0.37 0.06

4 4 2

7 7 1

150 150 25

99.19 152.68 20.73
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Table A.78 - TMW-10B Water Quality  

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336

1-Jun-16 1-Jun-16 1-Sep-16 1-Dec-16 14-Mar-17 6-Jun-17 15-Sep-17 7-Dec-17 21-Mar-18 7-Jun-18 6-Sep-18 19-Oct-18 21-Nov-18 7-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20

Field Parameters

Conductivity (Field) µS/cm 57.8 164.85 312.3 - - - 55.5 0.25 332.7 202 249.9 420.5 547 321 122

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.58 5.96 6.15 - - - 6.34 6.48 6.78 6.5 6.43 6.47 7.09 6.12 5.82

Temperature ºC 6.5 7.475 9.2 - - - 6.9 7.4 9.1 8.2 8 5.8 7.4 9.3 6.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 7 30 68 - - - Significant Decreasing 57 87 53 56 49 52 47 73 26 20 97 42 53 67 64 37 33 47 18 13

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.3 2.98 4.2 0 250 120 Significant Decreasing #N/A #N/A 23 9.3 7.7 6.2 4.9 5.3 5.4 6.8 6.2 5.4 4.4 4.7 3.9 3 4.1 6 4.6 7.9 3 3.1

Dissolved Sulphate (SO4) mg/L 31 108.6 220 - - - Significant Increasing #N/A #N/A 17 28 11 6.1 6.6 5.8 4.2 8.2 13 29 21 44 35 45 94 150 290 250 180 110

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.13 0.16 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.012 0.016 0.011 0.013 0.01 <0.010 0.01 0.011 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.3486 0.56 - - - No trend <0.050 <0.050 <0.050 1.6 0.48 1.2 2 1.7 0.63 0.56 1.3 0.6 0.36 0.53 0.94 1.8 2 1.5 1.1 0.54

Nitrate (N) mg/L <0.05 0.3446 0.56 0 10 10 No trend <0.050 <0.050 <0.050 1.6 0.46 1.2 2 1.7 0.63 0.56 1.3 0.6 0.36 0.53 0.94 1.8 2 1.4 1.1 0.54

Nitrite (N) mg/L <0.01 <0.01 0.023 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.14 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A <0.050 <0.050 <0.050 0.092 0.06 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.051 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000166 0.00000699 0.0000198 - - 0.019 Significant Decreasing 0.01 0.019 0.0013 0.000363 0.000398 0.000675 0.000516 0.000252 0.0000624 0.000116 0.00000794 0.0000114 0.000215 0.000026 0.0000127 0.0000107 0.0000583 0.0000098 0.0000464 0.0000118 0.00000236 0.0000198

Physical

Total Alkalinity (Total as CaCO3) mg/L 7 30 68 - - - Significant Decreasing 59 87 54 56 49 53 47 73 26 20 97 42 53 67 64 37 33 47 18 13

Hardness (CaCO3) mg/L 47 134.4 270 - - - Significant Increasing 19 65 39 53 47 40 49 69 39 100 110 73 73 81 130 180 320 300 190 130

Reactive Silica (SiO2) mg/L 3 4.74 6.6 - - - Significant Decreasing 6.6 8 6.3 6.6 4.6 5.1 6.3 6.9 3.5 4.2 8.6 5.8 5.7 5.9 5.5 6 6 6.6 4.5 3.9

Colour TCU <5 <5 12 - - - No trend <5.0 <5.0 5.2 <5.0 6.9 <5.0 <5.0 <5.0 12 20 <5.0 9 <5.0 6.2 <5.0 <5.0 <5.0 <5.0 7.7 <5.0

Conductivity µS/cm 100 294 590 - - - Significant Increasing #N/A #N/A 200 230 140 140 120 120 120 180 110 120 240 190 180 220 320 410 590 670 410 270

pH pH 6.37 6.756 7.08 - - - Significant Decreasing 8.47 7.9 7.94 7.6 7.67 7.74 7.13 7.4 6.75 6.58 7.67 7.01 7.04 7.15 7.1 6.84 6.7 7.13 6.34 6.63

Turbidity NTU 1.2 7.3 17 - - - Significant Decreasing 770 19 >1000 180 190 250 5.6 210 61 21 2.2 44 12 5.2 4.5 5 24 1.6 4.9 1.2

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 <5.0 <5.0 <5.0 <5.0 <5.0 1.3 <5.0 4.2 5.4 0.56 <5.0 3.1 3.5 2.7 1.1 2.5 2 3 1.6

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 6.9 16 6.5 5.7 22 <5.0 <5.0 21 12 12 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 -

Calculated TDS mg/L 72 190.6 390 - - - Significant Increasing 130 150 87 88 72 75 78 110 60 99 150 120 120 140 210 270 450 430 280 180

Total Dissolved Solids mg/L 56 186.75 390 - - - Significant Increasing 200 150 86 93 93 58 65 100 52 63 180 120 100 140 200 270 470 430 280 -

Total Suspended Solids mg/L 4 5.65 9.8 - - - Significant Decreasing 2300 980 690 410 240 380 9 610 110 21 3 55 15 6.2 1.6 <1.0 2.6 6.2 7.6 -

Calculated

Anion Sum me/L 1.09 2.954 6.09 - - - Significant Increasing 2.19 2.6 1.53 1.53 1.29 1.41 1.32 1.94 1.01 1.2 2.6 1.94 1.92 2.4 3.43 4.16 6.99 6.55 4.22 2.67

Cation Sum me/L 1.06 2.922 5.94 - - - Significant Increasing 1.97 2.51 1.4 1.41 1.21 1.07 1.26 1.68 0.97 2.41 2.56 1.78 1.99 2.24 3.2 4.05 6.68 6.67 4.06 2.72

Ion Balance (% Difference) % 0.93 1.74 3.45 - - - Significant Decreasing 5.29 1.76 4.44 4.08 3.2 13.7 2.33 7.18 2.02 33.5 0.78 4.3 1.79 3.45 3.47 1.34 2.27 0.91 1.93 0.93

Langelier Index (@ 20C) N/A -2.96 -1.7408 -0.604 - - - Significant Decreasing -0.296 -0.191 -0.527 -0.711 -0.745 -0.705 -1.28 -0.697 -2.08 -1.94 -0.16 -1.34 -1.21 -0.951 -0.853 -1.23 -1.25 -0.667 -2.05 -2.05

Langelier Index (@ 4C) N/A -3.22 -1.9926 -0.853 - - - Significant Decreasing -0.546 -0.442 -0.778 -0.962 -0.997 -0.957 -1.53 -0.948 -2.33 -2.19 -0.41 -1.59 -1.46 -1.2 -1.1 -1.48 -1.5 -0.915 -2.3 -2.3

Saturation pH (@ 20C) N/A 7.69 8.498 9.33 - - - No trend 8.77 8.09 8.46 8.31 8.42 8.45 8.42 8.1 8.83 8.52 7.83 8.35 8.25 8.1 7.95 8.07 7.95 7.8 8.39 8.68

Saturation pH (@ 4C) N/A 7.93 8.748 9.59 - - - No trend 9.02 8.34 8.71 8.57 8.67 8.7 8.67 8.35 9.08 8.77 8.08 8.6 8.5 8.35 8.2 8.32 8.2 8.05 8.64 8.93

Dissolved Metals

Dissolved Aluminum (Al) µg/L 8.3 27.86 43 - - Equation No trend 91 37 32 21 26 11 12 15 51 29 <5.0 27 15 10 6.3 8.1 23 8 72 37

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 Significant Decreasing #N/A #N/A 8.3 37 5.8 2.4 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 8.7 20.32 34 0 1000 1000 Significant Increasing 3.1 8.6 10 13 12 13 15 20 10 23 27 12 12 13 21 22 39 34 35 19

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.021 0.07 0.14 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 0.014 0.033 0.028 <0.010 0.032 0.016 0.019 0.023 0.031 0.086 0.083 0.15 0.14

Dissolved Calcium (Ca) µg/L 14000 41000 84000 - - - Significant Increasing 6800 22000 14000 19000 17000 14000 17000 24000 12000 32000 37000 24000 24000 27000 42000 59000 97000 96000 57000 38000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.41 1.656 3 0 10 10 Significant Increasing #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.64 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 2.5 1.1 8.6 2 3

Dissolved Copper (Cu) µg/L 2 3.58 7.3 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.6 <2.0 <2.0 2.5 <2.0 <2.0 <2.0 0.75 2.2 13 6.7 2.7

Dissolved Iron (Fe) µg/L <50 <50 54 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2500 7160 13000 - - - Significant Increasing 530 2600 1000 1400 1100 1300 1500 2100 2400 5900 4400 3100 3200 3400 6100 8700 18000 15000 12000 7800

Dissolved Manganese (Mn) µg/L 12 37.4 77 0 120 120 Significant Increasing 6.6 17 9.6 41 5.5 4.2 4.8 5.7 27 18 15 12 15 8.5 16 6.2 70 87 110 77

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 3 3 3 <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

Dissolved Nickel (Ni) µg/L 3 7.68 14 - - Equation Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.1 4.8 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.2 3.4 9.3 14

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 430 600 840 - - - No trend 1700 950 1500 1100 750 460 500 670 590 620 510 630 800 650 710 670 860 950 720 590

Dissolved Selenium (Se) µg/L <0.5 <0.5 0.52 0 50 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 0.87 0.64 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2500 6260 14000 0 200000 200000 No trend #N/A #N/A 35000 27000 13000 7200 5500 5900 6400 6700 4000 7100 8000 7300 12000 14000 13000 8700 8000 15000 5300 4100

Dissolved Strontium (Sr) µg/L 41 134.2 280 0 7000 7000 Significant Increasing 48 97 63 60 39 32 38 50 28 86 210 72 79 93 170 190 300 310 180 120

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 3.7 0 4400 4400 No trend <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 <2.0 3.7

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend 2.6 <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 <2.0

Dissolved Uranium (U) µg/L <0.1 0.372 0.87 0 20 15 Significant Decreasing 2.8 4.9 2.1 1.3 0.84 0.22 0.19 0.28 0.13 0.19 3.2 0.48 0.57 0.89 0.84 0.2 0.2 0.39 0.18 0.12

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 8.82 14 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 11 5.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 9.4 9.5 17 14

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.022 <0.013 0.02 <0.013 <0.013 0.02 <0.013 0.022 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 -

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 <0.003 - <0.003 0.0033 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 -

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0020 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.78 - TMW-10B Water Quality  

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336

1-Jun-16 1-Jun-16 1-Sep-16 1-Dec-16 14-Mar-17 6-Jun-17 15-Sep-17 7-Dec-17 21-Mar-18 7-Jun-18 6-Sep-18 19-Oct-18 21-Nov-18 7-Dec-18 10-Jan-19 15-Mar-19 19-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 -

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 -

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 -

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA -

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 5 5 100 100 100 5 100 5 100 5 5 100

Cadmium µg/L 0.04 0.11 0.07 0.09 0.08 0.07 0.09 0.12 0.07 0.16 0.17 0.12 0.12 0.13 0.2 0.26 0.37 0.37 0.27 0.2

Copper µg/L 2 2 2 2 2 2 2 2 2 2.36 2.57 2 2 2 2.96 3.91 4 4 4 2.96

Lead µg/L 1 1.84 1 1 1 1 1 1.98 1 3.18 3.59 2.13 2.13 2.43 4.44 6.72 7 7 7 4.44

Nickel µg/L 25 4560.16 25 25 25 25 25 4805.64 25 6656.44 7237.43 5049.39 5049.39 5532.12 8380.77 11152.47 150 150 150 8380.77

Dissolved Zinc µg/L 7.32 12.24 7.3 12.88 10.86 8.8 13.52 19.46 29.02 78.24 13.39 34.02 46.57 53.93 46.68 72.47 107.12 149.14 113.71 55.6
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Table A.78 - TMW-10B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C076007 C0E3281 C0O5341 C0V7020

20-Mar-20 9-Jun-20 17-Sep-20 26-Nov-20

57.8 205.3 312.3 84

6 6.11 5.58 6.15

6.5 6.7 9.2 7.5

7 35 68 27

<1.0 <1.0 <1.0 <1.0

2.3 2.6 4.2 2.7

42 140 220 31

<0.10 <0.10 <0.10 <0.10

<0.010 <0.010 <0.010 <0.010

0.098 0.56 0.52 <0.050

0.098 0.56 0.5 <0.050

<0.010 <0.010 0.023 <0.010

<0.050 <0.050 <0.050 <0.050

0.00000351 0.0000046 0.00000166 0.00000538

7 35 68 27

47 170 270 55

3 5.4 6.6 4.8

<5.0 <5.0 <5.0 12

100 390 590 120

6.37 6.76 7.08 6.94

4.8 7.5 6 17

1.5 1.9 <5.0 3.2

<20 <20 <20 <20

72 230 390 81

56 240 390 61

4.6 9.8 4.2 4

1.09 3.66 6.09 1.26

1.06 3.54 5.94 1.35

1.4 1.67 1.25 3.45

-2.96 -1.39 -0.604 -1.7

-3.22 -1.64 -0.853 -1.95

9.33 8.15 7.69 8.64

9.59 8.4 7.93 8.89

43 19 8.3 32

<1.0 <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0

9.9 30 34 8.7

<1.0 <1.0 <1.0 <1.0

<2.0 <2.0 <2.0 <2.0

<50 <50 <50 <50

0.064 0.072 0.053 0.021

14000 51000 84000 18000

<1.0 <1.0 <1.0 <1.0

2 0.57 2.3 0.41

3.6 2.3 7.3 2

<50 54 <50 <50

<0.50 <0.50 <0.50 <0.50

3100 9400 13000 2500

33 31 34 12

<2.0 <2.0 <2.0 <2.0

9.7 7 4.7 3

<100 <100 <100 <100

430 640 840 500

<0.50 <0.50 0.52 <0.50

<0.10 <0.10 <0.10 <0.10

2500 5100 14000 5600

41 170 280 60

<0.10 <0.10 <0.10 <0.10

<2.0 <2.0 <2.0 <2.0

<2.0 <2.0 <2.0 <2.0

<0.10 0.32 0.87 0.5

<2.0 <2.0 <2.0 <2.0

10 9.2 8.4 <5.0

<0.013 <0.013 <0.013 <0.013

<0.050 <0.050 <0.050 <0.050

<0.0050 - - -

<0.17 <0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010 <0.0010
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Table A.78 - TMW-10B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C076007 C0E3281 C0O5341 C0V7020

20-Mar-20 9-Jun-20 17-Sep-20 26-Nov-20

<0.0010 <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090 <0.090

<0.050 <0.050 <0.050 <0.050

<0.050 <0.050 <0.050 <0.050

<0.090 <0.090 <0.090 <0.090

<0.090 <0.090 <0.090 <0.090

NA NA NA NA

NA NA NA NA

5 5 5 5

0.08 0.25 0.36 0.1

2 3.72 4 2

1 6.25 7 1

25 10606.59 150 25

22.99 85.33 147.51 36.07
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Table A.79 - TMW-11A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336 C076007

01-Jun-16 01-Sep-16 01-Dec-16 14-Mar-17 07-Jun-17 15-Sep-17 22-Dec-17 16-Mar-18 07-Jun-18 06-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 11-Jan-19 15-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20 20-Mar-20

Field Parameters

Conductivity (Field) µS/cm 216.1 305.175 472.4 - - - 104.3 0.26 549 261 300.9 668 583 504 154.5 216.1

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.55 5.735 5.89 - - - 5.5 5.59 5.63 5.51 5.85 5.89 5.66 5.6 5.81 5.68

Temperature ºC 5.2 6.725 8.3 - - - 6.5 5.5 9.6 9.5 8.9 5.6 4.5 8.6 7.4 5.2

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 13 24.8 37 - - - Significant Increasing 7.6 7.4 7.3 8 11 9.6 6.5 12 9.2 26 12 10 11 16 23 17 42 7.4 21 13

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 6.4 8.78 15 0 250 120 Significant Increasing #N/A #N/A 3.4 3.9 5.5 5.2 5.3 4 4.7 5.6 5 5.8 4.7 6.7 6.5 6.8 8.3 4.8 7.3 4.7 8.6 6.4

Dissolved Sulphate (SO4) mg/L 79 155 290 - - - Significant Increasing #N/A #N/A 2.9 3.2 3.8 12 28 21 16 42 25 95 22 43 58 130 280 160 370 21 140 79

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 <0.010 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.42 0.952 1.8 - - - No trend <0.050 0.15 4.2 2.6 2.7 1.3 1.4 1.1 0.55 2.4 0.43 1 1.3 2.3 2.5 1.8 1.3 0.13 0.67 0.42

Nitrate (N) mg/L 0.42 0.952 1.8 0 10 10 No trend <0.050 0.15 4.2 2.6 2.7 1.3 1.4 1.1 0.55 2.4 0.43 1 1.3 2.3 2.5 1.8 1.3 0.13 0.67 0.42

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 Significant Decreasing <0.010 <0.010 0.011 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.068 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000144 0.000005314 0.0000185 - - 0.019 Significant Decreasing 0.01 0.019 0.0000122 0.000027 0.00000558 0.0000172 0.0000165 0.0000077 0.00000386 0.00000111 0.00000126 0.000015 0.00000192 0.00000144 0.00000301 0.00000947 0.00000254 0.00000137 0.00000165 0.00000244 0.0000185 0.00000151

Physical

Total Alkalinity (Total as CaCO3) mg/L 13 24.8 37 - - - Significant Increasing 7.6 7.4 7.3 8 11 9.6 6.5 12 9.2 26 12 10 11 16 23 17 42 7.4 21 13

Hardness (CaCO3) mg/L 92 182.4 320 - - - Significant Increasing 7.6 8.8 23 25 44 37 31 69 70 120 30 58 67 140 290 180 430 53 160 92

Reactive Silica (SiO2) mg/L 3.1 3.56 3.9 - - - Significant Increasing 3 3.3 3.2 2.8 3.2 3.6 3.3 3.2 3.7 6.3 3.8 3.6 3.7 4.3 3.9 3.7 3.7 4 3.9 3.1

Colour TCU <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 210 408 690 - - - Significant Increasing #N/A #N/A 32 33 69 79 120 93 80 150 97 300 92 140 170 330 630 380 870 73 380 210

pH pH 6.25 6.374 6.6 - - - No trend 6.42 6.33 6.08 6.14 6.55 6.22 5.92 5.98 6.09 6.51 6.36 5.84 5.89 6.31 6.19 6.01 6.5 6.14 6.6 6.3

Turbidity NTU 3.9 49.18 82 - - - Significant Decreasing 710 570 250 170 170 70 64 81 7.1 1.4 11 230 270 110 38 78 4.5 90 3.9 62

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <5.0 <5.0 <5.0 0.57 <2.5 0.91 0.83 <5.0 <5.0 0.83 1.6 0.77 <5.0 <5.0 1.4 1.5 2.7 <5.0 1.2 1.2

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing 21 <5.0 <5.0 22 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 23 <20 <20 <20 <20 - <20

Calculated TDS mg/L 140 264 470 - - - Significant Increasing 20 21 48 49 75 57 49 92 73 180 55 91 110 220 430 260 590 60 240 140

Total Dissolved Solids mg/L 130 262.5 450 - - - Significant Increasing 13 <10 48 34 77 38 28 79 90 220 52 85 99 200 450 290 650 28 - 190

Total Suspended Solids mg/L 5.8 116.45 260 - - - Significant Decreasing 5200 1100 1300 1400 2300 480 2 6.6 7.6 10 8.8 160 130 100 13 7 78 24 - 110

Calculated

Anion Sum me/L 2.12 4.014 7.34 - - - Significant Increasing 0.31 0.33 0.68 0.74 1.15 0.83 0.7 1.34 0.88 2.84 0.87 1.37 1.72 3.35 6.67 3.84 8.86 0.73 3.53 2.12

Cation Sum me/L 2.09 4.018 6.93 - - - Significant Increasing 0.27 0.3 0.62 0.65 1.04 0.89 0.77 1.54 1.63 2.65 0.8 1.38 1.56 3.06 6.24 3.92 9.29 1.28 3.73 2.09

Ion Balance (% Difference) % 0.71 4.262 10.6 - - - Significant Decreasing 6.9 4.76 4.62 6.47 5.02 3.49 4.76 6.94 29.9 3.46 4.19 0.36 4.88 4.52 3.33 1.03 2.37 27.4 2.75 0.71

Langelier Index (@ 20C) N/A -2.48 -1.93 -1.44 - - - Significant Increasing -3.63 -3.64 -3.57 -3.4 -2.61 -3.05 -3.6 -2.96 -2.94 -1.9 -2.97 -3.24 -3.08 -2.23 -1.95 -2.41 -1.25 -3.06 -1.75 -2.48

Langelier Index (@ 4C) N/A -2.73 -2.18 -1.69 - - - Significant Increasing -3.88 -3.89 -3.82 -3.65 -2.86 -3.31 -3.85 -3.21 -3.2 -2.15 -3.22 -3.49 -3.33 -2.48 -2.2 -2.66 -1.5 -3.31 -2 -2.73

Saturation pH (@ 20C) N/A 7.88 8.306 8.79 - - - Significant Decreasing 10 9.97 9.65 9.54 9.17 9.27 9.52 8.93 9.03 8.41 9.33 9.08 8.97 8.54 8.14 8.42 7.74 9.2 8.36 8.79

Saturation pH (@ 4C) N/A 8.13 8.556 9.04 - - - Significant Decreasing 10.3 10.2 9.9 9.79 9.42 9.52 9.77 9.18 9.28 8.66 9.58 9.33 9.22 8.79 8.39 8.67 7.99 9.45 8.61 9.04

Dissolved Metals

Dissolved Aluminum (Al) µg/L 16 35.4 51 - - Equation No trend 7.6 61 52 47 44 41 49 65 1200 5.8 28 50 51 78 110 86 61 37 46 16

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 1.9 0 10 5 Significant Increasing #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 8.8 <1.0 <1.0 <1.0 <1.0 1.2 2.7 1.3 2.7 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 27 41.4 61 0 1000 1000 Significant Increasing 5.2 6.9 12 9.6 12 13 12 16 24 14 6.1 16 20 36 66 36 78 24 61 27

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.078 0.1222 0.19 0 5 Equation Significant Increasing 0.024 0.02 0.037 0.028 0.047 0.04 0.048 0.072 0.099 0.024 0.037 0.07 0.084 0.12 0.2 0.16 0.2 0.067 0.19 0.093

Dissolved Calcium (Ca) µg/L 29000 57400 100000 - - - Significant Increasing 2200 2400 6300 7200 13000 11000 9400 21000 22000 37000 7800 18000 21000 44000 91000 57000 140000 17000 52000 29000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.82 7.784 21 2 10 10 Significant Increasing #N/A #N/A 2.4 1.4 1.5 1.1 1.4 3.9 1.3 0.79 8 0.55 0.99 1.7 1.2 2.4 5.2 5.2 3.3 7.1 21 11

Dissolved Copper (Cu) µg/L 3.3 24.06 69 0 2000 Equation Significant Increasing #N/A #N/A <2.0 3.9 4.7 3.5 7.8 7.6 5.8 4.3 33 <2.0 <2.0 11 6.3 9.1 9.5 16 3.4 31 69 33

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 68 <50 <50 <50 <50 <50 <50 1300 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend 0.66 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 13 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.78 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 4500 9160 16000 - - - Significant Increasing 490 660 1700 1700 2700 2100 1900 3800 3700 5700 2500 3200 3500 7300 14000 9200 21000 2800 8300 4500

Dissolved Manganese (Mn) µg/L 220 434 730 5 120 120 Significant Increasing 130 28 33 24 49 37 52 170 470 13 45 150 210 480 890 800 930 240 730 330

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 36.16 110 - - Equation Significant Increasing 6.2 2.6 4.9 2.8 2.8 13 3.1 2.8 15 <2.0 4.3 6.6 5.3 6.3 18 22 7.2 32 110 62

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 470 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 570 912 1400 - - - Significant Increasing 330 290 320 260 300 330 320 360 420 700 270 500 490 600 800 600 1300 460 730 570

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 0.15 <0.10 <0.10 1 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5600 8640 13000 0 200000 200000 Significant Increasing #N/A #N/A 2500 2500 3600 3100 3400 3400 3200 3700 4000 7700 4600 5000 4600 6000 11000 6500 17000 4900 10000 5600

Dissolved Strontium (Sr) µg/L 75 133 210 0 7000 7000 Significant Increasing 8.6 9.1 18 19 28 26 24 41 44 130 25 46 50 97 190 120 270 49 150 75

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 3.1 0 4400 4400 No trend <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 3.1 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 20 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 0.17 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.6 0.15 <0.10 <0.10 <0.10 <0.10 0.14 0.11 0.21 <0.10 0.13 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 5.2 65.04 190 0 5000 Equation Significant Increasing 14 <5.0 10 5.2 7.6 21 8.2 6.5 22 <5.0 <5.0 12 9.5 13 32 37 13 58 190 110

Total Metals

Total Mercury (Hg) µg/L <0.013 0.037875 0.068 0 1 0.026 No trend #N/A #N/A 0.015 0.015 0.058 0.025 0.045 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 0.02 0.013 <0.013 <0.013 0.0023 0.04 0.018 - 0.017

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 0.0011 <0.0010 0.0034 0.0011 <0.0010 <0.0010 <0.0010 0.0013 0.001 0.0023 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0039 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0011 <0.0010 0.0034 0.0011 <0.0010 <0.0010 <0.0010 0.0013 0.001 0.0023 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.79 - TMW-11A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336 C076007

01-Jun-16 01-Sep-16 01-Dec-16 14-Mar-17 07-Jun-17 15-Sep-17 22-Dec-17 16-Mar-18 07-Jun-18 06-Sep-18 19-Oct-18 21-Nov-18 07-Dec-18 11-Jan-19 15-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20 20-Mar-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 - <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - NA

Calculated Guidelines

Aluminum µg/L 5 5 5 5 100 5 5 5 5 100 5 5 5 5 5 5 5 5 100 5

Cadmium µg/L 0.04 0.04 0.05 0.05 0.08 0.07 0.06 0.12 0.12 0.18 0.06 0.1 0.11 0.21 0.37 0.26 0.37 0.09 0.23 0.15

Copper µg/L 2 2 2 2 2 2 2 2 2 2.76 2 2 2 3.15 4 3.91 4 2 3.53 2.2

Lead µg/L 1 1 1 1 1 1 1 1.98 2.02 4.01 1 1 1.91 4.88 7 6.72 7 1 5.79 2.86

Nickel µg/L 25 25 25 25 25 25 25 4805.64 4866.74 7812.01 25 25 4683.12 8944.21 150 11152.47 150 25 10056.78 6186.53

Dissolved Zinc µg/L 14.55 14.55 14.55 8.6 19.28 15.02 12.25 40.52 41.08 43.77 15.42 21.51 39.41 79.2 125.31 81.99 220.16 31.57 61.85 39.73
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Table A.79 - TMW-11A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0E3281 C0N6238 C0V7020

9-Jun-20 10-Sep-20 26-Nov-20

271.1 472.4 261.1

5.89 5.82 5.55

5.2 8.2 8.3

30 37 23

<1.0 <1.0 <1.0

7.5 15 6.4

170 290 96

<0.10 <0.10 <0.10

<0.010 <0.010 <0.010

1.2 1.8 0.67

1.2 1.8 0.67

<0.010 <0.010 <0.010

<0.050 <0.050 <0.050

0.00000246 0.00000266 0.00000144

30 37 23

190 320 150

3.2 3.7 3.9

<5.0 <5.0 <5.0

460 690 300

6.28 6.44 6.25

82 77 21

<5.0 <5.0 0.82

<20 <20 <20

280 470 190

280 450 130

90 260 5.8

4.41 7.34 2.67

4.04 6.93 3.3

4.38 2.87 10.6

-1.89 -1.44 -2.09

-2.14 -1.69 -2.34

8.17 7.88 8.33

8.42 8.13 8.58

51 37 27

<1.0 <1.0 <1.0

1.3 1.9 <1.0

35 55 29

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

0.1 0.15 0.078

59000 100000 47000

<1.0 <1.0 <1.0

0.82 3.8 2.3

3.3 7.4 7.6

<50 <50 <50

<0.50 <0.50 <0.50

9700 16000 7300

400 490 220

<2.0 <2.0 <2.0

<2.0 <2.0 6.8

<100 <100 <100

910 1400 950

<0.50 <0.50 <0.50

<0.10 <0.10 <0.10

6800 13000 7800

130 210 100

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

<2.0 <2.0 <2.0

<0.10 0.17 <0.10

<2.0 <2.0 <2.0

5.2 6 14

0.06 0.068 <0.013

<0.050 <0.050 <0.050

- - -

<0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010
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Table A.79 - TMW-11A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0E3281 C0N6238 C0V7020

9-Jun-20 10-Sep-20 26-Nov-20

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090

<0.050 <0.050 <0.050

<0.050 <0.050 <0.050

<0.090 <0.090 <0.090

<0.090 <0.090 <0.090

NA NA NA

NA NA NA

5 5 5

0.27 0.37 0.22

4 4 3.34

7 7 5.33

150 150 9502.76

105.75 173.26 54.25
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Table A.80 - TMW-11B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336 C076007

1-Jun-16 1-Sep-16 1-Dec-16 14-Mar-17 7-Jun-17 15-Sep-17 22-Dec-17 16-Mar-18 7-Jun-18 6-Sep-18 19-Oct-18 21-Nov-18 7-Dec-18 11-Jan-19 15-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20 20-Mar-20

Field Parameters

Conductivity (Field) µS/cm 336.2 372.975 403 - - - 139.9 0.3 361.3 368 385 163.5 492.1 262 298.5 336.2

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.42 6.755 6.97 - - - 7.28 7.56 6.84 6.65 6.53 6.61 6.91 7.02 7.22 6.85

Temperature ºC 6.1 6.375 6.6 - - - 7.3 7 7.9 8.2 8 7 6 6.97 6.3 6.4

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 120 130 140 - - - Significant Increasing 86 95 98 8 89 89 94 100 98 60 100 100 100 110 110 120 110 120 120 120

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.9 6.06 6.5 0 250 120 No trend #N/A #N/A 8.4 12 6.1 5.2 4.5 4.5 4 4.1 4.1 5.9 4.4 4.7 5.1 4.8 5.1 5.5 5.4 5.9 6 5.9

Dissolved Sulphate (SO4) mg/L 140 154 170 - - - Significant Increasing #N/A #N/A 28 26 17 12 8.6 7.8 9.2 11 16 80 27 28 33 39 53 82 95 130 140 140

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.16 0.18 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.015 0.013 0.016 0.011 <0.010 0.011 <0.010 0.015 0.014 <0.010 <0.010 0.01 0.011 0.011 <0.010 <0.010 <0.010 0.01 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.88 0.978 1.1 - - - No trend <0.050 <0.050 <0.050 2.6 0.77 1 0.88 1 1.3 2.1 1.3 1.3 1.5 1.5 1.5 1.5 1.4 1.2 1.1 1

Nitrate (N) mg/L 0.88 0.976 1.1 0 10 10 No trend <0.050 <0.050 <0.050 2.6 0.75 1 0.88 1 1.3 2.1 1.3 1.3 1.5 1.5 1.5 1.5 1.4 1.2 1.1 1

Nitrite (N) mg/L <0.01 <0.01 0.013 0 1 1 No trend <0.010 <0.010 <0.010 0.01 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A <0.050 <0.050 <0.050 0.067 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.086 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000895 0.00004813 0.000153 - - 0.019 Significant Decreasing 0.01 0.019 0.00031 0.000363 0.000276 0.0000172 0.00038 0.000296 0.000258 0.0000712 0.000132 0.0000544 0.0000272 0.000018 0.0000134 0.000241 0.0000149 0.0000943 0.0000382 0.0000573 0.000153 0.0000247

Physical

Total Alkalinity (Total as CaCO3) mg/L 120 130 140 - - - Significant Increasing 87 95 98 8 90 90 94 100 99 60 100 100 100 110 110 120 110 120 120 120

Hardness (CaCO3) mg/L 270 286 300 - - - Significant Increasing 65 68 75 25 77 80 83 83 94 84 120 140 130 130 160 190 220 250 270 290

Reactive Silica (SiO2) mg/L 10 10.2 11 - - - Significant Increasing 8.1 6.8 8 2.8 7.9 8.1 8.9 8.9 8.6 6.5 9 9.4 9.8 11 9.7 9.7 9.4 10 10 10

Colour TCU <5 <5 <5 - - - Significant Decreasing 5.1 <5.0 <5.0 <5.0 16 <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

Conductivity µS/cm 520 560 600 - - - Significant Increasing #N/A #N/A 220 260 210 79 180 190 200 210 230 310 270 280 280 300 340 390 480 490 520 520

pH pH 7.52 7.656 7.84 - - - No trend 7.83 7.9 7.78 6.14 7.92 7.81 7.75 7.57 7.71 7.07 7.69 7.65 7.61 7.72 7.74 7.67 7.78 7.64 7.52 7.67

Turbidity NTU 1.6 2.16 2.8 - - - Significant Decreasing 34 570 63 170 16 5.1 6.3 100 2 4.7 1.7 3.5 1.8 1.3 2.1 2.6 1 2.2 2.5 2.8

Total Organic Carbon (C) mg/L <0.5 0.68 2.4 - - - Significant Decreasing <5.0 <5.0 <5.0 0.57 <2.5 1.3 <5.0 <5.0 1.3 1.1 <0.50 <0.50 <5.0 1.5 0.52 0.87 0.66 0.71 <0.50 2.4

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 16 9.3 22 22 6.5 <5.0 <5.0 5 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 51 - <20

Calculated TDS mg/L 350 372 390 - - - Significant Increasing 150 160 140 49 120 120 120 130 140 180 160 170 170 180 210 250 270 330 350 350

Total Dissolved Solids mg/L 360 375 380 - - - Significant Increasing 240 160 140 34 110 100 110 120 130 220 150 170 170 180 220 240 280 330 - 360

Total Suspended Solids mg/L 2.6 3.7 5.4 - - - Significant Decreasing 1500 470 90 1400 71 29 17 240 12 6 3.4 4.2 2 2 3.2 2.6 3.2 3.6 - 3.8

Calculated

Anion Sum me/L 5.6 6.078 6.5 - - - Significant Increasing 2.56 2.8 2.51 0.74 2.16 2.16 2.25 2.41 2.51 3.18 2.81 2.91 2.95 3.25 3.53 4.31 4.42 5.42 5.7 5.6

Cation Sum me/L 5.64 6.03 6.27 - - - Significant Increasing 2.54 2.71 2.37 0.65 2.04 1.99 2.08 2.28 2.37 1.98 2.78 3.15 2.96 2.9 3.57 4.16 4.74 5.32 5.64 6.06

Ion Balance (% Difference) % 0.48 1.922 3.95 - - - No trend 0.39 1.63 2.87 6.47 2.86 4.1 3.93 2.77 2.87 23.3 0.54 3.96 0.17 5.69 0.56 1.77 3.49 0.93 0.53 3.95

Langelier Index (@ 20C) N/A 0.136 0.3072 0.522 - - - Significant Increasing -0.263 -0.137 -0.191 -3.4 -0.059 -0.152 -0.189 -0.34 -0.149 -1.13 -0.059 -0.037 -0.121 0.013 0.11 0.126 0.272 0.224 0.136 0.299

Langelier Index (@ 4C) N/A -0.113 0.0584 0.273 - - - Significant Increasing -0.514 -0.387 -0.442 -3.65 -0.31 -0.403 -0.439 -0.591 -0.399 -1.38 -0.31 -0.288 -0.371 -0.237 -0.14 -0.123 0.023 -0.025 -0.113 0.05

Saturation pH (@ 20C) N/A 7.31 7.35 7.39 - - - Significant Decreasing 8.09 8.04 7.97 9.54 7.98 7.96 7.94 7.92 7.86 8.2 7.75 7.68 7.73 7.7 7.63 7.54 7.51 7.42 7.39 7.37

Saturation pH (@ 4C) N/A 7.56 7.596 7.63 - - - Significant Decreasing 8.34 8.29 8.22 9.79 8.23 8.21 8.19 8.17 8.11 8.45 8 7.93 7.98 7.95 7.88 7.79 7.76 7.67 7.63 7.62

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 <5 - - Equation Significant Decreasing 27 77 14 47 17 7.4 290 23 12 19 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 19 19.2 20 5 10 5 Significant Decreasing #N/A #N/A 36 18 18 <1.0 21 29 32 27 28 <1.0 28 28 27 24 25 24 20 21 20 19

Dissolved Barium (Ba) µg/L 15 18.2 21 0 1000 1000 No trend 8.5 14 13 9.6 15 15 20 39 33 19 21 22 18 22 30 26 21 21 19 20

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.012 0.0134 0.015 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 0.028 <0.010 <0.010 0.012 <0.010 <0.010 0.047 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 0.014 0.014

Dissolved Calcium (Ca) µg/L 89000 95400 99000 - - - Significant Increasing 22000 23000 25000 7200 26000 27000 28000 28000 32000 26000 41000 47000 44000 43000 53000 62000 74000 84000 89000 96000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.71 0.792 0.89 0 10 10 Significant Increasing #N/A #N/A <0.40 <0.40 <0.40 1.1 <0.40 <0.40 0.51 <0.40 <0.40 0.68 <0.40 <0.40 <0.40 <0.40 0.67 0.82 0.94 0.92 0.89 0.81

Dissolved Copper (Cu) µg/L <0.5 1.724 5.3 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 3.5 4.8 <2.0 <2.0 <2.0 <2.0 4.3 <2.0 <2.0 <2.0 <2.0 0.75 1.1 0.87 <0.50 <0.50 <0.50

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 <50 <50 <50 81 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend 0.95 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 10000 11200 12000 - - - Significant Increasing 2600 2600 2900 1700 3000 3000 3200 3300 3700 4600 5100 5800 5600 5300 6500 7900 9200 10000 10000 11000

Dissolved Manganese (Mn) µg/L <2 2.6 4.2 0 120 120 Significant Decreasing 18 82 140 24 120 16 39 50 22 57 2.9 6 3.7 2.1 4.2 3.6 11 4.5 4.2 <2.0

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 2.9 7 5.3 <2.0 2.8 2.1 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 <2.0 2.8 <2.0 <2.0 <2.0 <2.0 2.2 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 570 600 620 - - - No trend 970 1100 970 260 590 430 520 620 530 570 470 530 520 480 570 580 570 590 590 620

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 6900 7520 7900 0 200000 200000 Significant Decreasing #N/A #N/A 28000 30000 19000 3100 11000 8600 9600 14000 11000 6800 6700 6900 6500 7000 8400 8500 6600 6800 6900 7700

Dissolved Strontium (Sr) µg/L 300 322 340 0 7000 7000 Significant Increasing 97 110 100 19 110 110 160 270 260 70 180 180 170 180 240 240 250 280 300 320

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 3.3 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.3

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.9 <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

Dissolved Uranium (U) µg/L 5.5 6.22 6.7 0 20 15 Significant Increasing 4.9 8.5 6.5 <0.10 4.2 3.5 3.4 4.1 3.6 0.28 3.2 3.7 3.2 3.5 4.1 4.8 4.8 5.4 5.5 6.2

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.7 0 5000 Equation No trend <5.0 <5.0 <5.0 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 8.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.6 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 0.025 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 - <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 0.0023 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 0.0023 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.80 - TMW-11B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C027336 C076007

1-Jun-16 1-Sep-16 1-Dec-16 14-Mar-17 7-Jun-17 15-Sep-17 22-Dec-17 16-Mar-18 7-Jun-18 6-Sep-18 19-Oct-18 21-Nov-18 7-Dec-18 11-Jan-19 15-Mar-19 13-Jun-19 20-Sep-19 17-Dec-19 30-Jan-20 20-Mar-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 - <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 0.14 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - 0.14

Modified TPH (Tier1) mg/L <0.09 <0.09 0.14 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - 0.14

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA - YES

Calculated Guidelines

Aluminum µg/L 100 100 100 5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.11 0.12 0.12 0.05 0.13 0.13 0.14 0.14 0.15 0.14 0.18 0.21 0.2 0.2 0.23 0.27 0.3 0.34 0.36 0.37

Copper µg/L 2 2 2 2 2 2 2.02 2.02 2.24 2.04 2.76 3.15 2.96 2.96 3.53 4 4 4 4 4

Lead µg/L 1.84 1.95 2.21 1 2.28 2.39 2.51 2.51 2.94 2.55 4.01 4.88 4.44 4.44 5.79 7 7 7 7 7

Nickel µg/L 4560.16 4744.44 5170.65 25 5291.52 5472.11 5651.87 5651.87 6304.46 5711.62 7812.01 8944.21 8380.77 8380.77 10056.78 150 150 150 150 150

Dissolved Zinc µg/L 12.95 12.77 15.45 8.6 10.73 12.35 17.43 25.56 17.65 22.13 22.31 30.14 72.04 22.29 43.98 49.74 46.81 46.21 27.63 116.75
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Table A.80 - TMW-11B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0E3281 C0N6238 C0V7020

9-Jun-20 10-Sep-20 26-Nov-20

372.60 403 380.1

6.42 6.97 6.78

6.10 6.6 6.4

130 140 140

<1.0 <1.0 <1.0

6.5 6 5.9

160 170 160

<0.10 <0.10 <0.10

<0.010 <0.010 <0.010

1 0.91 0.88

1 0.9 0.88

<0.010 0.013 <0.010

<0.050 <0.050 <0.050

0.00000895 0.000033 0.000021

130 140 140

280 290 300

10 10 11

<5.0 <5.0 <5.0

600 590 570

7.65 7.84 7.6

2.2 1.7 1.6

<0.50 <0.50 <0.50

<20 <20 <20

380 390 390

380 380 380

2.6 5.4 3

6.26 6.5 6.33

5.98 6.2 6.27

2.29 2.36 0.48

0.297 0.522 0.282

0.049 0.273 0.033

7.36 7.32 7.31

7.6 7.57 7.56

<5.0 <5.0 <5.0

<1.0 <1.0 <1.0

19 19 19

21 15 16

<1.0 <1.0 <1.0

<2.0 <2.0 <2.0

<50 <50 <50

0.015 0.012 0.012

95000 98000 99000

<1.0 <1.0 <1.0

0.78 0.71 0.77

0.92 5.3 1.9

<50 <50 <50

<0.50 <0.50 <0.50

11000 12000 12000

2.8 4 <2.0

<2.0 <2.0 <2.0

<2.0 <2.0 <2.0

<100 <100 <100

570 620 600

<0.50 <0.50 <0.50

<0.10 <0.10 <0.10

7300 7800 7900

320 330 340

<0.10 <0.10 <0.10

<2.0 <2.0 <2.0

<2.0 <2.0 <2.0

6.2 6.7 6.5

<2.0 <2.0 <2.0

<5.0 5.7 <5.0

<0.013 <0.013 <0.013

<0.050 <0.050 <0.050

- - -

<0.17 <0.17 <0.17

<0.0030 <0.0030 <0.0030

<0.0050 <0.0050 <0.0050

<0.0010 <0.0010 <0.0010

<0.0010 <0.0010 <0.0010
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Table A.80 - TMW-11B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0E3281 C0N6238 C0V7020

9-Jun-20 10-Sep-20 26-Nov-20

<0.0010 <0.0010 <0.0010

<0.0020 <0.0020 <0.0020

<0.090 <0.090 <0.090

<0.050 <0.050 <0.050

<0.050 <0.050 <0.050

<0.090 <0.090 <0.090

<0.090 <0.090 <0.090

NA NA NA

NA NA NA

5 100 100

0.37 0.37 0.37

4 4 4

7 7 7

150 150 150

65.66 46.28 55.79
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Table A.81 - TMW-12A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E9741 C0O4576 C0V7011

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 03-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 21-Mar-19 19-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Field Parameters

Conductivity (Field) µS/cm 222.9 282.53375 330.935 - - - 168 278 488.8 344.4 259.1 256 239.5 330.935 310.1 222.9 266.2

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.78 5.89 6.12 - - - 6.32 6.2 6.17 6.48 6.86 5.31 5.95 6.12 5.78 5.81 5.85

Temperature ºC 4.2 7.45 11.5 - - - 5.3 6.7 7.9 4.4 5.5 10.04 6.6 4.2 6.0 11.5 8.1

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 16 25 45 - - - No trend 34 82 69 68 18 20 13 9.1 11 21 15 12 12 17 9.2 16 21 45 18

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.9 4.1 4.9 0 250 120 No trend #N/A #N/A 3.6 3.9 3.6 3.9 3.2 4.5 6.2 7.4 4.4 5.3 6.7 5.8 4.9 5 4.6 4.8 4.9 2.9 3.8

Dissolved Sulphate (SO4) mg/L 110 142.5 180 - - - Significant Increasing #N/A #N/A 3.6 5.4 4.1 4.7 2.4 2.3 24 81 69 90 120 86 110 120 85 130 150 110 180

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing <0.10 0.13 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.01 - - - No trend <0.010 <0.010 0.014 0.013 <0.010 <0.010 0.012 <0.010 <0.010 0.012 <0.010 <0.010 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrate + Nitrite (N) mg/L <0.05 0.05875 0.16 - - - No trend <0.050 <0.050 <0.050 <0.050 0.058 0.055 0.13 0.074 <0.050 0.054 0.15 0.11 0.1 0.055 <0.050 0.16 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 0.05875 0.16 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 0.058 0.055 0.13 0.074 <0.050 0.054 0.15 0.11 0.1 0.055 <0.050 0.16 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - Significant Decreasing #N/A #N/A <0.050 0.076 0.068 0.085 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000203 3.0175E-06 0.00000384 - - 0.019 Significant Decreasing 0.01 0.019 0.0000804 0.000654 0.000269 0.000336 0.0000168 0.000015 0.0000154 0.00000666 0.00000566 0.0000067 0.00000581 0.00000895 0.0000235 0.00000095 0.00000316 0.00000384 0.00000203 0.00000337 0.00000283

Physical

Total Alkalinity (Total as CaCO3) mg/L 16 25 45 - - - No trend 34 82 70 68 18 20 13 9.1 11 21 15 12 12 17 9.2 16 21 45 18

Hardness (CaCO3) mg/L 140 175 200 - - - Significant Increasing 29 63 54 52 21 56 49 100 120 110 140 97 120 150 160 200 170 140 190

Reactive Silica (SiO2) mg/L 4.8 5.775 6.8 - - - Significant Decreasing 6.3 8.6 7.7 6.6 6.1 7.4 7.4 5.6 5.2 8.7 6.7 5.3 6 7.3 4.7 4.8 5.8 5.7 6.8

Colour TCU <5 <5 <5 - - - No trend <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 <5.0

Conductivity µS/cm 330 367.5 410 - - - Significant Increasing #N/A #N/A 79 160 130 140 48 56 100 230 200 260 310 240 270 330 220 330 380 350 410

pH pH 5.87 6.0675 6.44 - - - Significant Decreasing 7.24 7.67 7.33 7.33 6.56 6.51 6.52 5.91 5.92 6.16 5.82 6 5.9 6.36 5.78 5.87 6.05 6.44 5.91

Turbidity NTU 1.5 19.1 46 - - - Significant Decreasing 830 >1000 >1000 >1000 540 270 63 20 13 2.3 65 27 20 0.74 0.99 1.5 3.9 25 46

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <5.0 <25 <25 <50 <2.5 0.82 <5.0 0.98 <5.0 <5.0 <5.0 0.91 1.3 <5.0 1.7 1.9 1.9 <5.0 1.4

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 26 43 <5.0 92 <5.0 <5.0 6.8 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 210 240 280 - - - Significant Increasing 49 97 83 81 34 51 69 140 130 160 200 150 180 200 160 230 240 210 280

Total Dissolved Solids mg/L 210 242.5 290 - - - Significant Increasing 31 110 73 85 36 27 61 160 110 170 210 150 200 210 140 230 240 210 290

Total Suspended Solids mg/L <1 2.575 6.8 - - - Significant Decreasing 240 3600 1600 2300 690 290 120 10 32 8.4 <1.0 1.2 <1.0 2.8 <1.0 1.4 6.8 <1.0 1.6

Calculated

Anion Sum me/L 3.26 3.635 4.3 - - - Significant Increasing 0.86 1.87 1.58 1.58 0.51 0.57 0.94 2.09 1.76 2.44 3.05 2.2 2.72 2.98 2.09 3.26 3.66 3.32 4.3

Cation Sum me/L 3.3 3.82 4.2 - - - Significant Increasing 0.72 1.54 1.31 1.26 0.56 1.29 1.21 2.24 2.6 2.56 2.99 2.19 2.59 3.2 3.34 4.2 3.7 3.3 4.08

Ion Balance (% Difference) % 0.3 4.0175 12.6 - - - No trend 8.86 9.68 9.34 11.3 4.67 38.7 12.6 3.46 19.3 2.4 0.99 0.23 2.45 3.56 23 12.6 0.54 0.3 2.63

Langelier Index (@ 20C) N/A -2.57 -2.275 -1.71 - - - No trend -1.56 -0.473 -0.928 -0.98 -2.69 -2.25 -2.52 -3.06 -2.88 -2.38 -2.81 -2.87 -2.88 -2.19 -2.98 -2.57 -2.32 -1.71 -2.5

Langelier Index (@ 4C) N/A -2.82 -2.525 -1.96 - - - No trend -1.81 -0.724 -1.18 -1.23 -2.94 -2.51 -2.77 -3.31 -3.13 -2.63 -3.06 -3.12 -3.13 -2.44 -3.23 -2.82 -2.57 -1.96 -2.75

Saturation pH (@ 20C) N/A 8.14 8.34 8.44 - - - No trend 8.8 8.15 8.25 8.31 9.25 8.76 9.04 8.97 8.8 8.54 8.63 8.87 8.78 8.54 8.76 8.44 8.37 8.14 8.41

Saturation pH (@ 4C) N/A 8.39 8.59 8.69 - - - No trend 9.05 8.4 8.51 8.56 9.5 9.02 9.29 9.22 9.05 8.79 8.88 9.12 9.03 8.79 9.01 8.69 8.62 8.39 8.66

Dissolved Metals

Dissolved Aluminum (Al) µg/L 29 69.5 100 - - Equation Significant Increasing 22 <5.0 5.8 5.1 9.4 <5.0 <5.0 22 5.3 9 52 56 71 70 120 100 83 29 66

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 43 51.25 58 0 1000 1000 Significant Increasing 18 37 32 31 13 26 32 60 84 82 97 66 85 96 86 58 54 43 50

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.071 0.13775 0.17 0 5 Equation Significant Increasing 0.045 <0.010 0.027 0.011 0.014 0.031 <0.010 0.037 0.043 0.046 0.1 0.085 0.1 0.13 0.16 0.17 0.14 0.071 0.17

Dissolved Calcium (Ca) µg/L 40000 51250 58000 - - - Significant Increasing 9100 19000 17000 16000 6200 17000 14000 28000 33000 33000 39000 27000 33000 41000 44000 58000 51000 40000 56000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 Significant Decreasing #N/A #N/A 2.9 0.45 0.62 <0.40 <0.40 0.51 0.43 <0.40 0.92 0.96 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.8 3.75 7 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 9.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1 1.9 1.9 7.7 1.8 3.8 7 2.4

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend 81 <50 <50 <50 <50 <50 <50 <50 <50 140 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 0.68 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 9100 11525 13000 - - - Significant Increasing 1500 3600 2900 3100 1300 3300 3300 7700 7700 7900 10000 7400 9100 11000 11000 13000 11000 9100 13000

Dissolved Manganese (Mn) µg/L 35 97.5 150 1 120 120 Significant Decreasing 1000 260 320 220 130 470 110 83 390 320 87 86 96 93 140 150 110 35 95

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing <2.0 4.1 2.2 2.3 <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

Dissolved Nickel (Ni) µg/L 2.4 3.775 4.5 - - Equation No trend 14 3.4 4.8 <2.0 <2.0 2.1 <2.0 3.2 3.2 4.1 3 2.9 3.1 3.7 4.5 4.5 4 2.4 4.2

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 480 572.5 670 - - - No trend 530 690 620 530 320 410 510 580 830 810 760 560 640 740 540 500 640 480 670

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4800 6700 12000 0 200000 200000 Significant Increasing #N/A #N/A 2900 5900 4500 4800 3000 3800 4800 4900 6400 5600 4900 5500 4300 5300 4400 4800 5000 12000 5000

Dissolved Strontium (Sr) µg/L 110 130 140 0 7000 7000 Significant Increasing 28 88 69 78 27 58 56 110 150 130 130 84 98 120 120 140 130 110 140

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 Significant Decreasing <0.10 0.92 0.34 0.32 <0.10 <0.10 0.13 0.12 0.37 0.26 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 6.325 8.6 0 5000 Equation No trend 13 <5.0 5.8 <5.0 6.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.2 6.8 6.2 8 8.6 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.05 0.14 <0.013 0.077 0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 0.006625 0.022 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0036 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.022 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.81 - TMW-12A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E9741 C0O4576 C0V7011

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 03-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 21-Mar-19 19-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 5 5 5 5 5 100 5 5 5 5 5 5

Cadmium µg/L 0.06 0.11 0.1 0.09 0.04 0.1 0.09 0.16 0.18 0.17 0.21 0.15 0.18 0.22 0.23 0.28 0.25 0.21 0.27

Copper µg/L 2 2 2 2 2 2 2 2.36 2.76 2.57 3.15 2.3 2.76 3.34 3.53 4 3.72 3.15 4

Lead µg/L 1 1.77 1 1 1 1 1 3.18 4.01 3.59 4.88 3.06 4.01 5.33 5.79 7 6.25 4.88 7

Nickel µg/L 25 4436.73 25 25 25 25 25 6656.44 7812.01 7237.43 8944.21 6480.78 7812.01 9502.76 10056.78 150 10606.59 8944.21 150

Dissolved Zinc µg/L 9.76 27.19 31 38.06 10.52 21.17 28.83 39.67 68.44 63.03 79.2 37.42 39.34 84.54 77.08 99.53 85.33 79.2 83.96

Page 2 of 3

 121619250



Table A.82 - TMW-12B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E9741 C0O4576 C0V7011

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 07-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 19-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Field Parameters

Conductivity (Field) µS/cm 115.7 185.8 255.9 - - - 183.7 283 411.6 463.7 198 206.3 115.7 255.90

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.58 7.585 7.59 - - - 8 8.1 7.87 7.93 7.8 7.9 7.58 7.59

Temperature ºC 6.7 6.8 6.9 - - - 7.3 7.5 7.2 7.4 7.79 6.3 6.7 6.90

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 150 185 210 - - - Significant Increasing 110 120 140 130 140 140 130 130 130 120 120 130 130 140 150 180 200 210

Carb. Alkalinity (calc. as CaCO3) mg/L 1.7 2.05 2.5 - - - Significant Increasing 1.1 1.2 1.2 1.4 1.1 1.8 <1.0 1 <1.0 1.2 <1.0 1.2 1.5 1.5 1.7 1.9 2.5 2.1

Dissolved Chloride (Cl) mg/L 3.2 4.45 5.4 0 250 120 No trend #N/A #N/A 12 6.7 5 4.3 4 4 3.8 3.7 3.3 3.1 3.8 3.5 3.6 4 4.6 5.4 3.2 4.6

Dissolved Sulphate (SO4) mg/L 26 29.75 32 - - - No trend #N/A #N/A 23 28 31 30 30 30 26 22 24 25 25 24 24 27 26 29 32 32

Dissolved Fluoride (F-) mg/L 0.14 0.16 0.18 0 1.5 0.12 No trend 0.1 0.19 0.2 0.21 0.2 0.2 0.2 0.2 0.2 0.19 0.2 0.2 0.14 0.21 0.18 0.16 0.16 0.14

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - No trend <0.010 <0.010 0.014 0.013 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 0.01 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.057 - - - No trend <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.057 0 10 10 No trend <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.057 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.014 0 1 1 No trend <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 0.06325 0.088 - - - No trend #N/A #N/A 0.07 0.11 0.11 0.081 0.083 0.076 <0.050 0.06 0.067 0.064 0.063 0.072 0.058 0.065 0.068 0.072 <0.050 0.088

Unionized Ammonia (as N) mg/L 0.000367 0.000782 0.00176 - - 0.019 Significant Decreasing 0.01 0.019 0.00136 0.002 0.00183 0.00162 0.00129 0.00194 0.000372 0.000886 0.00126 0.00117 0.000687 0.000914 0.000565 0.000706 0.000367 0.000404 0.000597 0.00176

Physical

Total Alkalinity (Total as CaCO3) mg/L 150 187.5 210 - - - Significant Increasing 110 130 140 130 140 140 130 130 130 130 120 130 130 140 150 180 210 210

Hardness (CaCO3) mg/L 130 160 180 - - - Significant Increasing 80 99 110 110 110 110 110 110 110 110 110 110 110 120 130 150 180 180

Reactive Silica (SiO2) mg/L 9.7 10.1 11 - - - Significant Increasing 8.1 8.6 8.7 8.4 8.6 8.7 9.7 8.8 8.7 9 8.9 9.2 8.8 9.3 9.7 10 9.7 11

Colour TCU <5 <5 <5 - - - No trend <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

Conductivity µS/cm 330 400 440 - - - Significant Increasing #N/A #N/A 290 300 290 320 310 320 300 280 290 300 290 270 320 310 330 400 440 430

pH pH 8.04 8.0675 8.12 - - - No trend 8.03 8 7.96 8.04 7.93 8.15 7.91 7.92 7.83 8 7.89 8 8.09 8.06 8.06 8.05 8.12 8.04

Turbidity NTU 0.38 0.715 1 - - - Significant Decreasing 48 >1000 >1000 480 190 33 190 26 7 2.2 22 49 1.3 1.8 0.82 1 0.38 0.66

Total Organic Carbon (C) mg/L <0.5 0.54 0.74 - - - Significant Decreasing <5.0 <5.0 <25 <5.0 <5.0 0.55 <5.0 0.68 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.74 0.53 0.64

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 48 25 <5.0 24 <5.0 <5.0 7.1 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 200 242.5 270 - - - No trend 170 190 190 190 190 190 180 180 180 170 170 180 180 190 200 240 260 270

Total Dissolved Solids mg/L 200 235 260 - - - Significant Increasing 140 160 170 190 180 140 180 140 180 180 170 180 170 180 200 220 260 260

Total Suspended Solids mg/L <1 1.675 2.8 - - - Significant Decreasing 300 1500 1500 700 360 16 120 15 2.2 13 3.6 <1.0 1 <1.0 1.2 2.2 2.8 <1.0

Calculated

Anion Sum me/L 3.76 4.505 5 - - - Significant Increasing 2.95 3.32 3.53 3.47 3.49 3.5 3.18 3.2 3.2 3.13 3.1 3.23 3.22 3.5 3.76 4.38 4.88 5

Cation Sum me/L 3.55 4.31 4.81 - - - Significant Increasing 2.89 3.21 3.27 3.26 3.23 3.31 3.23 3.14 3.11 2.98 3.11 3.21 3.24 3.4 3.55 4.19 4.69 4.81

Ion Balance (% Difference) % 1.94 2.255 2.87 - - - No trend 1.03 1.68 3.82 3.12 3.87 2.79 0.78 0.95 1.43 2.45 0.16 0.31 0.31 1.45 2.87 2.22 1.99 1.94

Langelier Index (@ 20C) N/A 0.466 0.635 0.777 - - - Significant Increasing 0.104 0.235 0.26 0.332 0.22 0.49 0.177 0.222 0.105 0.249 0.154 0.279 0.381 0.406 0.466 0.595 0.777 0.702

Langelier Index (@ 4C) N/A 0.216 0.38525 0.528 - - - Significant Increasing -0.147 -0.015 0.01 0.082 -0.031 0.24 -0.073 -0.028 -0.145 -0.001 -0.096 0.029 0.131 0.156 0.216 0.345 0.528 0.452

Saturation pH (@ 20C) N/A 7.33 7.4325 7.6 - - - Significant Decreasing 7.93 7.77 7.71 7.71 7.71 7.66 7.73 7.7 7.73 7.75 7.73 7.73 7.71 7.66 7.6 7.45 7.35 7.33

Saturation pH (@ 4C) N/A 7.58 7.6825 7.85 - - - Significant Decreasing 8.18 8.02 7.96 7.96 7.96 7.91 7.98 7.95 7.98 8 7.98 7.98 7.96 7.91 7.85 7.7 7.6 7.58

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 10 - - Equation Significant Decreasing <5.0 6.5 10 6.4 5.6 170 <5.0 5.8 <5.0 <5.0 <5.0 6.1 <5.0 <5.0 <5.0 10 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.7 2.75 2.8 0 10 5 No trend #N/A #N/A 2.9 2.7 3.1 2.4 2.9 2.5 3.1 2.8 2.5 2.5 2.5 2.6 2.5 3.3 2.8 2.8 2.7 2.7

Dissolved Barium (Ba) µg/L 21 28 31 0 1000 1000 Significant Decreasing 41 40 33 35 27 36 25 26 18 24 19 24 20 25 21 31 30 30

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 61 0 5000 1200 Significant Increasing <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 61 52 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 40000 50500 57000 - - - Significant Increasing 26000 32000 34000 35000 35000 37000 36000 35000 35000 34000 36000 35000 36000 38000 40000 49000 56000 57000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 1.81 5.5 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.6 <2.0 <2.0 <2.0 0.76 0.75 3 0.67 0.82 5.5 <0.50

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 61 <50 <50 <50 240 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 0.8375 2.6 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 0.69 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.61 <0.50 <0.50 2.6 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6200 8075 9500 - - - Significant Increasing 3700 4600 5100 5100 5300 5200 5300 5300 5500 4900 5200 6000 5800 6200 6200 7600 9000 9500

Dissolved Manganese (Mn) µg/L 370 460 530 4 120 120 Significant Increasing 210 390 310 320 290 310 300 320 310 280 310 320 320 340 370 430 510 530

Dissolved Molybdenum (Mo) µg/L 10 10.5 11 - - 73 Significant Decreasing 13 13 13 12 11 11 12 11 11 11 11 11 12 11 11 11 10 10

Dissolved Nickel (Ni) µg/L <2 <2 2.2 - - Equation No trend <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 2.2 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1300 1425 1500 - - - No trend 1200 1600 1400 1400 1300 1400 1300 1200 1200 1200 1300 1300 1200 1300 1300 1400 1500 1500

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 23000 24750 26000 0 200000 200000 No trend #N/A #N/A 29000 27000 25000 24000 24000 23000 23000 21000 20000 19000 20000 22000 22000 22000 23000 25000 25000 26000

Dissolved Strontium (Sr) µg/L 330 417.5 480 0 7000 7000 Significant Increasing 220 250 270 280 280 280 280 280 270 260 290 280 290 310 330 400 460 480

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 4.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 7.4 9.775 11 0 20 15 Significant Increasing 5 5.6 6 6.5 6 6.3 6.1 6.4 5.4 5.1 5.6 5.6 5.9 6.4 7.4 9.7 11 11

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L <5 <5 6.9 0 5000 Equation No trend 9.7 <5.0 5.4 <5.0 <5.0 <5.0 <5.0 44 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.9 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.025 <0.013 0.018 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 0.003 - <0.003 0.0034 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.82 - TMW-12B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E9741 C0O4576 C0V7011

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 07-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 19-Jun-19 20-Sep-19 17-Dec-19 19-Mar-20 16-Jun-20 16-Sep-20 26-Nov-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 0.079 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.18 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.13 0.16 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.18 0.2 0.22 0.26 0.26

Copper µg/L 2 2.34 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.76 2.96 3.34 3.91 3.91

Lead µg/L 2.39 3.14 3.59 3.59 3.59 3.59 3.59 3.59 3.59 3.59 3.59 3.59 3.59 4.01 4.44 5.33 6.72 6.72

Nickel µg/L 5472.11 6597.96 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7237.43 7812.01 8380.77 9502.76 11152.47 11152.47

Dissolved Zinc µg/L 13.4 16.8 36.39 17.97 19.65 9.14 19.97 11.05 17.11 7.98 8.87 8.45 9.39 9.4 13.17 21.42 14.47 16.65
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Table A.83 - TMW-13A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E3281 C0O0771 C0W4602

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 09-Mar-18 06-Jun-18 06-Sep-18 11-Dec-18 15-Mar-19 19-Jun-19 27-Sep-19 19-Dec-19 19-Mar-20 9-Jun-20 15-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 87.8 98.208 116.9 - - 35.8 72 101.4 78.1 129.5 79 85.4 90.632 87.8 97.5 116.9

Dissolved Oxygen mg/L - -

Oxidation Reduction Potential mV - -

pH (Field) pH 4.79 4.9775 5.21 - - 5.26 5.28 5.91 6.79 6.63 6.39 5.24 5.06 5.21 4.85 4.79

Temperature ºC 3 7.675 12.4 - - 3.5 8.5 7.8 3.2 7.7 11.8 6.6 3 7.3 12.4 8

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 3.45 7.4 - - No trend 12 54 20 26 <1.0 <1.0 <1.0 <1.0 <1.0 5.3 5.4 5.4 5.8 6.3 6.5 <1.0 <1.0 5.4 7.4

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 2.5 3.325 4.3 0 120 Significant Decreasing #N/A #N/A 4.2 4 4.2 4.2 4.3 4.1 6.2 7.4 5.6 5.3 5.5 4.8 4.1 3.3 3.7 4.3 3.3 2.5 3.2

Dissolved Sulphate (SO4) mg/L 41 47.5 61 - - Significant Increasing #N/A #N/A 2.9 3.7 2.5 3.9 <2.0 <2.0 5.2 7.8 13 4.7 8 11 21 20 29 45 43 41 61

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - No trend <0.010 <0.010 0.012 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L 0.2 0.305 0.43 - - No trend <0.050 <0.050 1 0.2 0.066 1.9 0.39 0.25 0.092 0.28 1.3 0.48 0.24 0.54 0.48 0.43 0.23 0.36 0.2

Nitrate (N) mg/L 0.2 0.305 0.43 0 10 No trend <0.050 <0.050 1 0.19 0.066 1.9 0.39 0.25 0.092 0.28 1.3 0.48 0.24 0.54 0.47 0.43 0.23 0.36 0.2

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 No trend <0.010 <0.010 0.011 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - Significant Decreasing #N/A #N/A 0.062 0.1 <0.050 <0.050 <0.050 0.072 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.000000244 3.8775E-07 0.000000608 0 0.019 Significant Decreasing 0.01 0.019 0.0000303 0.000177 0.0000249 0.0000403 0.00000286 0.00000903 0.00000238 0.000000501 0.000000786 0.00000212 0.00000317 0.0000166 0.0000165 0.0000131 0.000000616 0.000000303 0.000000608 0.000000396 0.000000244

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 <5 7.4 - - No trend 12 54 20 26 <5.0 <5.0 <5.0 <5.0 <5.0 5.3 5.4 5.4 5.8 6.3 6.5 <5.0 <5.0 5.4 7.4

Hardness (CaCO3) mg/L 39 46 60 - - Significant Increasing 7.7 36 10 40 4.1 7.3 16 17 16 25 14 18 21 22 39 43 42 39 60

Reactive Silica (SiO2) mg/L 4.4 5.45 6.5 - - No trend 4.1 8.6 5.1 4 3.5 5.1 5 3.7 4.7 6 4.7 4.4 5.2 5.8 5.4 4.4 4.9 6.5 6

Colour TCU <5 <5 <5 - - No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 110 125 150 - - Significant Increasing #N/A #N/A 36 110 62 70 25 41 45 55 62 45 60 57 70 76 93 120 120 110 150

pH pH 5.35 5.525 5.66 - - Significant Decreasing 6.42 6.98 6.73 6.94 5.79 5.83 5.71 5.87 5.53 5.66 5.63 5.89 5.61 5.92 5.98 5.48 5.35 5.61 5.66

Turbidity NTU 0.39 12.6475 25 - - Significant Decreasing 890 >1000 >1000 570 5.3 9.9 23 4.1 15 150 27 <0.10 1.2 2.2 0.38 25 0.39 17 8.2

Total Organic Carbon (C) mg/L <5 <5 <5 - - No trend <5.0 <50 <5.0 <5.0 0.81 0.78 <5.0 1.1 <5.0 <0.50 0.61 0.68 0.82 <5.0 <5.0 1.4 1.6 0.65 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - No trend 44 29 <5.0 26 <5.0 <5.0 <5.0 21 27 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 72 80 100 - - Significant Increasing 25 66 35 47 12 24 28 30 34 34 37 35 46 47 62 75 72 73 100

Total Dissolved Solids mg/L 60 73 87 - - Significant Increasing <10 70 24 34 18 <10 25 33 39 35 39 30 63 55 60 74 71 60 87

Total Suspended Solids mg/L <1 <1 1 - - Significant Decreasing 1200 3000 1800 1400 26 100 44 <1.0 <1.0 4.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0

Calculated

Anion Sum me/L 1.01 1.1725 1.53 - - Significant Increasing 0.41 1.26 0.65 0.73 0.13 0.25 0.31 0.39 0.43 0.37 0.53 0.5 0.69 0.68 0.87 1.09 1.01 1.06 1.53

Cation Sum me/L 0.95 1.0825 1.37 - - Significant Increasing 0.29 0.9 0.34 0.96 0.2 0.31 0.5 0.52 0.52 0.7 0.48 0.52 0.6 0.62 0.95 1 1.01 0.95 1.37

Ion Balance (% Difference) % 0 3.825 5.52 - - Significant Decreasing 17.1 16.7 31.3 13.6 21.2 10.7 23.5 14.3 9.47 30.8 4.95 1.96 6.98 4.62 4.4 4.31 0 5.47 5.52

Langelier Index (@ 20C) N/A -3.93 -3.74 -3.55 - - No trend -3.43 -1.58 -2.84 -1.87 NC NC NC NC NC -4.07 -4.44 -4.07 -4.22 -3.89 -3.49 NC NC -3.93 -3.55

Langelier Index (@ 4C) N/A -4.18 -3.99 -3.8 - - No trend -3.68 -1.83 -3.09 -2.13 NC NC NC NC NC -4.33 -4.69 -4.32 -4.47 -4.14 -3.75 NC NC -4.18 -3.8

Saturation pH (@ 20C) N/A 9.21 9.375 9.54 - - No trend 9.85 8.56 9.57 8.81 NC NC NC NC NC 9.73 10.1 9.95 9.83 9.81 9.47 NC NC 9.54 9.21

Saturation pH (@ 4C) N/A 9.46 9.625 9.79 - - No trend 10.1 8.81 9.82 9.07 NC NC NC NC NC 9.99 10.3 10.2 10.1 10.1 9.73 NC NC 9.79 9.46

Dissolved Metals

Dissolved Aluminum (Al) µg/L 210 307.5 420 4 Equation Significant Increasing 15 17 52 12 45 70 25 190 240 46 130 220 180 150 230 420 300 210 300

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 31 35.75 40 0 1000 Significant Increasing 13 20 15 27 8.7 16 15 24 34 22 16 18 29 22 31 31 40 36 36

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.073 0.08075 0.092 2 Equation Significant Increasing 0.042 0.031 0.025 0.017 0.019 0.03 0.027 0.06 0.072 0.024 0.036 0.043 0.05 0.049 0.062 0.083 0.075 0.073 0.092

Dissolved Calcium (Ca) µg/L 11000 13500 18000 - - Significant Increasing 2000 11000 2600 12000 920 1600 4200 3800 3700 6800 3100 4100 5100 5100 11000 13000 12000 11000 18000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 0.45 0 10 No trend #N/A #N/A 3.4 0.56 <0.40 <0.40 <0.40 0.43 <0.40 0.41 0.63 0.79 <0.40 <0.40 <0.40 <0.40 <0.40 0.45 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 0.91 2.2275 5.1 1 Equation No trend #N/A #N/A 6 <2.0 <2.0 <2.0 4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 1.1 <0.50 3.3 1 0.91 5.1 1.9

Dissolved Iron (Fe) µg/L <50 <50 <50 0 300 Significant Decreasing 230 52 <50 <50 <50 <50 <50 <50 <50 52 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2600 2925 3700 - - Significant Increasing 630 2200 890 2500 430 780 1400 1800 1700 1800 1600 1900 2000 2200 3000 2600 2800 2600 3700

Dissolved Manganese (Mn) µg/L 84 97.5 110 0 120 Significant Decreasing 460 450 140 150 52 120 110 200 180 360 72 76 97 96 100 84 96 100 110

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 0 73 No trend <2.0 <2.0 <2.0 2.2 <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

Dissolved Nickel (Ni) µg/L <2 <2 2.3 0 Equation Significant Decreasing 9.7 2.9 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 370 530 660 - - Significant Increasing 170 390 200 350 120 180 250 430 810 380 250 320 490 340 330 660 610 480 370

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3000 3450 3800 0 200000 No trend #N/A #N/A 2700 3800 3200 3600 2700 3500 3700 3900 4100 4300 4300 3400 3700 4000 3600 3000 3300 3800 3700

Dissolved Strontium (Sr) µg/L 32 36.25 44 0 7000 Significant Increasing 7.5 26 11 45 5.3 8.6 15 17 17 23 15 17 21 20 31 34 35 32 44

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 No trend <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 2.9 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <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 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 15 No trend <0.10 <0.10 <0.10 0.36 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 5.75 7.9 0 Equation No trend 12 <5.0 6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.3 7.9 5.3 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 Significant Decreasing #N/A #N/A 0.07 0.2 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - -

Cyanate mg/L <0.05 <0.05 <0.05 - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 Significant Decreasing #N/A #N/A <0.003 0.003 - <0.003 0.0033 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A
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Table A.83 - TMW-13A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E3281 C0O0771 C0W4602

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 09-Mar-18 06-Jun-18 06-Sep-18 11-Dec-18 15-Mar-19 19-Jun-19 27-Sep-19 19-Dec-19 19-Mar-20 9-Jun-20 15-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 5 100 100 100 5 5 5 5 5 5 5 100 100 5 5 5 5 5 5

Cadmium µg/L 0.04 0.07 0.04 0.07 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.05 0.07 0.08 0.08 0.07 0.1

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 14.55 35.73 12.07 16.89 9.29 9.15 14.55 10.5 14.55 6.66 8.3 6.84 8.4 14.55 23.61 20.56 21.2 13.81 35.5
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Table A.84 - TMW-13B Water Quality  

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E3281 C0O0771 C0W4602

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 12-Mar-18 06-Jun-18 06-Sep-18 11-Dec-18 15-Mar-19 19-Jun-19 27-Sep-19 19-Dec-19 19-Mar-20 9-Jun-20 15-Sep-20 04-Dec-20

Field Parameters

Conductivity (Field) µS/cm 144.9 148.6 152.8 - - 121.9 200 292.5 228.5 317.6 145 144.3 144.9 144.90 151.8 152.8

Dissolved Oxygen mg/L - -

Oxidation Reduction Potential mV - -

pH (Field) pH 6.51 7.0275 7.3 - - 7.57 7.8 7.39 6.82 7.62 7.87 7.71 7.23 6.51 7.3 7.07

Temperature ºC 6.4 6.85 7.3 - - 6.9 7.1 7.2 6.9 6.9 7.97 6.9 6.8 6.40 7.3 6.9

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 94 100 110 - - No trend 99 100 100 100 97 100 96 100 94 98 99 99 97 96 100 94 99 97 110

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - No trend 1.1 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 4 4.25 4.5 0 120 No trend #N/A #N/A 11 4.2 4.3 3.6 4.4 3.9 4.3 4 3.7 3.9 4.4 4 4.1 4.3 3.6 4.5 4 4.2 4.3

Dissolved Sulphate (SO4) mg/L 12 13 14 - - Significant Increasing #N/A #N/A 15 8.3 8 10 7.2 7.4 6.9 8.2 8.3 8.5 8.8 9.5 9.3 9.8 11 12 13 14 13

Dissolved Fluoride (F-) mg/L 0.17 0.1725 0.18 4 0.12 No trend - 0.18 0.18 0.18 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.18 0.18 0.21 0.2 0.18 0.17 0.17 0.17

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.012 - - No trend <0.010 0.011 0.016 0.015 <0.010 0.012 0.011 0.011 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 0.012

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.06 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.092 <0.050 0.059 <0.050 0.099 0.079 <0.050 <0.050 0.055 <0.050 <0.050 0.06

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.092 <0.050 0.059 <0.050 0.099 0.079 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.013 0 1 No trend <0.010 <0.010 <0.010 0.01 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.11 - - No trend #N/A #N/A <0.050 0.11 0.057 <0.050 0.076 0.09 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.08 0.05 <0.050 <0.050 <0.050 0.11

Unionized Ammonia (as N) mg/L 0.0000113 0.00008345 0.000187 0 0.019 Significant Decreasing 0.01 0.019 0.000558 0.00219 0.00069 0.000363 0.00124 0.00146 0.000355 0.000134 0.000231 0.000355 0.0000909 0.000024 0.00015 0.000927 0.000369 0.000061 0.0000113 0.0000745 0.000187

Physical

Total Alkalinity (Total as CaCO3) mg/L 95 100.75 110 - - No trend 100 100 100 100 97 100 97 100 95 99 100 100 98 98 100 95 100 98 110

Hardness (CaCO3) mg/L 88 92.25 97 - - Significant Increasing 84 89 89 94 88 89 89 91 91 91 92 93 94 95 91 88 91 93 97

Reactive Silica (SiO2) mg/L 9.8 9.95 10 - - Significant Increasing 9 9.3 10 9.6 9.4 9.8 11 9.9 9.5 9.7 9.5 10 10 9.5 10 10 9.8 10 10

Colour TCU <5 <5 12 - - No trend <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 12 <5.0

Conductivity µS/cm 200 212.5 220 - - No trend #N/A #N/A 250 200 200 220 190 210 210 210 210 210 210 210 190 200 210 200 220 220 210

pH pH 7.93 7.9725 8.02 - - No trend 8.09 8.04 7.82 7.9 7.95 7.95 7.89 7.88 7.71 7.89 7.75 7.83 7.94 8.05 7.85 8 7.94 8.02 7.93

Turbidity NTU 22 64 130 - - Significant Decreasing 140 770 680 230 150 61 160 31 88 16 97 60 48 65 51 130 68 22 36

Total Organic Carbon (C) mg/L <5 <5 <5 - - No trend <5.0 <25 <5.0 <5.0 <5.0 0.91 <5.0 0.69 <5.0 <0.50 <5.0 <0.50 <0.50 <5.0 <0.50 <5.0 <5.0 <5.0 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - No trend 39 31 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 130 132.5 140 - - No trend 140 130 130 130 120 120 120 130 120 120 130 130 130 130 130 130 130 130 140

Total Dissolved Solids mg/L 120 126.6666667 130 - - Significant Increasing 120 120 96 120 120 96 110 130 130 130 120 120 140 130 130 130 120 - 130

Total Suspended Solids mg/L 11 41.5 79 - - Significant Decreasing 420 1900 880 340 110 44 140 8.8 30 7.2 23 22 8 23 20 79 61 11 15

Calculated

Anion Sum me/L 2.3 2.4 2.54 - - No trend 2.62 2.32 2.37 2.38 2.23 2.3 2.21 2.31 2.18 2.27 2.31 2.32 2.28 2.29 2.39 2.3 2.38 2.38 2.54

Cation Sum me/L 2.17 2.255 2.37 - - No trend 2.39 2.21 2.19 2.28 2.16 2.18 2.18 2.21 2.22 2.21 2.25 2.25 2.29 2.35 2.23 2.17 2.22 2.26 2.37

Ion Balance (% Difference) % 2.59 3.11 3.48 - - No trend 4.59 2.43 3.95 2.15 1.59 2.68 0.68 2.21 0.91 1.34 1.32 1.53 0.22 1.29 3.46 2.91 3.48 2.59 3.46

Langelier Index (@ 20C) N/A 0.015 0.05075 0.104 - - No trend 0.127 0.107 -0.089 -0.001 -0.005 0.034 -0.057 -0.042 -0.247 -0.048 -0.166 -0.093 0.006 0.124 -0.068 0.035 0.015 0.104 0.049

Langelier Index (@ 4C) N/A -0.236 -0.2 -0.147 - - No trend -0.123 -0.144 -0.34 -0.251 -0.255 -0.217 -0.308 -0.293 -0.497 -0.298 -0.417 -0.342 -0.245 -0.126 -0.318 -0.216 -0.236 -0.147 -0.201

Saturation pH (@ 20C) N/A 7.88 7.9225 7.96 - - No trend 7.96 7.93 7.91 7.9 7.96 7.91 7.95 7.93 7.95 7.94 7.92 7.92 7.94 7.93 7.92 7.96 7.93 7.92 7.88

Saturation pH (@ 4C) N/A 8.13 8.1725 8.21 - - No trend 8.21 8.18 8.16 8.15 8.21 8.17 8.2 8.18 8.2 8.19 8.17 8.17 8.19 8.18 8.17 8.21 8.18 8.17 8.13

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.4 14.85 40 0 Equation Significant Decreasing 15 12 12 8.9 9.1 10 7.5 <5.0 14 6.2 5.7 6.1 <5.0 5.8 <5.0 40 7.1 5.4 6.9

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2.1 2.25 2.4 0 5 Significant Increasing #N/A #N/A 1.6 3.8 1.6 <1.0 1.6 1.5 3 1.8 2 1 2.4 2.1 2 2.1 2.1 2.2 2.1 2.3 2.4

Dissolved Barium (Ba) µg/L 70 71 72 0 1000 No trend 40 64 70 79 66 73 75 78 78 76 77 78 77 71 71 72 71 71 70

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - No trend <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 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 0.0115 0.017 0 Equation No trend <0.010 <0.010 <0.010 <0.010 0.014 0.018 <0.010 0.014 <0.010 0.017 0.012 0.017 0.016 0.013 <0.010 <0.010 0.013 0.011 0.017

Dissolved Calcium (Ca) µg/L 26000 27250 28000 - - Significant Increasing 25000 26000 26000 28000 26000 26000 26000 27000 27000 27000 28000 28000 27000 28000 27000 26000 27000 28000 28000

Dissolved Chromium (Cr) µg/L <1 <1 <1 - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.1 3.85 6.1 3 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.79 0.61 <0.50 2.6 3.2 1.1 5 6.1

Dissolved Iron (Fe) µg/L <50 <50 <50 0 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5500 5825 6300 - - No trend 5200 5600 5900 5800 5700 5600 5700 5700 5800 5800 5500 5800 6300 6200 5700 5500 5900 5600 6300

Dissolved Manganese (Mn) µg/L 96 111.5 120 0 120 No trend 170 370 96 3.3 190 160 480 76 190 150 180 70 79 84 120 120 110 120 96

Dissolved Molybdenum (Mo) µg/L 6.7 7 7.4 0 73 No trend 10 7.1 6.2 6.7 6.6 7 7.9 6.6 7 6.9 7.9 6.1 6.2 7.6 6.8 6.7 6.8 7.1 7.4

Dissolved Nickel (Ni) µg/L <2 <2 <2 0 Equation No trend <2.0 2.1 <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

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 660 680 690 - - Significant Decreasing 1400 800 810 740 680 690 700 710 700 680 780 700 690 720 660 690 660 690 680

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 8700 9000 9300 0 200000 No trend #N/A #N/A 16000 9200 8900 8700 8600 8600 8600 8600 8900 8700 9200 8800 9300 9700 8900 9000 8700 9000 9300

Dissolved Strontium (Sr) µg/L 150 157.5 160 0 7000 Significant Increasing 170 150 140 150 140 150 150 150 150 150 160 150 160 160 150 150 160 160 160

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 No trend <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 3.1 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - No trend <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 <2.0

Dissolved Uranium (U) µg/L 1.9 2.075 2.3 0 15 No trend 3.9 3.6 2.1 2.2 2 2 2.2 2.4 2.3 2.3 2.5 2.6 2.8 2.2 2 2.1 2 2.3 1.9

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6 No trend <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 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 <5 0 Equation No trend <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 0.026 Significant Decreasing #N/A #N/A 0.017 0.03 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - -

Cyanate mg/L <0.05 <0.05 <0.05 - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0034 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A
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Table A.84 - TMW-13B Water Quality  

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C074366 C0E3281 C0O0771 C0W4602

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 12-Mar-18 06-Jun-18 06-Sep-18 11-Dec-18 15-Mar-19 19-Jun-19 27-Sep-19 19-Dec-19 19-Mar-20 9-Jun-20 15-Sep-20 04-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.14 0.14 0.14 0.15 0.14 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.14 0.15 0.15 0.15

Copper µg/L 2.04 2.14 2.14 2.24 2.12 2.14 2.14 2.18 2.18 2.18 2.2 2.22 2.24 2.26 2.18 2.12 2.18 2.22 2.3

Lead µg/L 2.55 2.74 2.74 2.94 2.7 2.74 2.74 2.82 2.82 2.82 2.86 2.9 2.94 2.98 2.82 2.7 2.82 2.9 3.06

Nickel µg/L 5711.62 6009.05 6009.05 6304.46 5949.73 6009.05 6009.05 6127.45 6127.45 6127.45 6186.53 6245.54 6304.46 6363.31 6127.45 5949.73 6127.45 6245.54 6480.78

Dissolved Zinc µg/L 13.36 27.89 17.59 17.35 15.65 10.58 16.61 13.19 18.26 7.3 25.76 17.81 9.37 17.96 8.45 28.14 52.24 28.01 35.16
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Table A.85 - TMW-14A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C072367 C0E9741 C0O5341

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 06-Jun-17 08-Sep-17 13-Dec-17 06-Mar-18 08-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 14-Dec-18 10-Jan-19 20-Jun-19 27-Sep-19 17-Dec-19 17-Mar-20 16-Jun-20 17-Sep-20

Field Parameters

Conductivity (Field) µS/cm 84.9 128.925 186 - - - 120.4 0.25 274.6 194.68 194.2 65 169 113.2 101.4 186.0 143.4

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV 6.34 6.34 6.34 - - -

pH (Field) pH 6.05 6.2525 6.37 - - - 6.09 6.69 6.58 6.5 6.38 6.41 7.13 6.5 6.25 6.34 6.05

Temperature ºC 4.3 6.975 10 - - - 4.4 9.4 9.9 9.2 7.3 5 9.89 6.9 4.3 6.6 10

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L <1 8.725 14 - - - Significant Decreasing 38 58 62 36 21 16 17 20 12 14 11 6.8 13 5.5 9 14 5.8 <1.0 14 13

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 16 30.75 45 0 250 120 No trend #N/A #N/A 31 35 28 19 33 40 26 27 17 51 19 11 53 8.1 17 60 14 21 45 41

Dissolved Sulphate (SO4) mg/L 5 6.8 8.5 - - - Significant Increasing #N/A #N/A 4.1 7.9 6 7 2.6 2.7 2.8 4.1 5.8 3.1 5 5.7 3.4 4.1 3.8 5 7.5 6.1 5 7.6

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.014 <0.010 0.013 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.075 0.19 - - - Significant Decreasing <0.050 0.23 0.19 0.098 0.13 0.11 0.056 0.16 0.16 <0.050 0.17 0.079 0.092 0.06 0.1 0.071 <0.050 <0.050 0.06 0.19

Nitrate (N) mg/L <0.05 0.075 0.19 0 10 10 Significant Decreasing <0.050 0.23 0.19 0.088 0.13 0.11 0.056 0.16 0.16 <0.050 0.17 0.079 0.092 0.06 0.1 0.071 <0.050 <0.050 0.06 0.19

Nitrite (N) mg/L <0.01 <0.01 0.014 0 1 1 No trend <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 <0.05 - - - No trend #N/A #N/A <0.050 <0.050 0.1 0.06 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.05 0.078 <0.050 <0.050 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.0000052 6.6875E-06 0.00000857 - - 0.019 Significant Decreasing 0.01 0.019 0.0000669 0.0000624 0.000307 0.000272 0.0000161 0.00000864 0.0000143 0.00000365 0.0000217 0.00000558 0.0000175 0.0000138 0.00000899 0.00000718 0.000016 0.000193 0.0000115 0.00000523 0.00000775 0.0000052

Physical

Total Alkalinity (Total as CaCO3) mg/L <5 9.225 14 - - - Significant Decreasing 38 58 62 36 21 16 17 20 12 14 11 6.8 13 5.5 9 14 5.8 <5.0 14 13

Hardness (CaCO3) mg/L 18 32.25 46 - - - Significant Decreasing 51 79 68 45 52 80 25 52 26 70 24 17 57 13 22 52 17 21 44 46

Reactive Silica (SiO2) mg/L 3.5 6.25 9.3 - - - No trend 8 9.5 7.7 5.1 7.5 8.9 6.2 6 5.4 9.2 5.1 3.6 7.7 2.6 4.9 8.8 3.2 3.5 8.4 9.3

Colour TCU <5 5.375 14 - - - No trend <5.0 <5.0 <5.0 13 <5.0 <5.0 25 <5.0 15 <5.0 13 13 <5.0 15 17 <5.0 11 <5.0 <5.0 <5.0

Conductivity µS/cm 73 131.25 180 - - - No trend #N/A #N/A 170 230 190 140 140 160 120 140 90 190 100 62 200 46 68 200 68 92 180 180

pH pH 6.14 6.21 6.33 - - - Significant Decreasing 7.16 7.13 7.22 7.39 6.54 6.27 6.49 6.54 6.29 6.08 6.38 6.01 6.16 6.19 6.17 6.61 6.13 6.15 6.33 6.22

Turbidity NTU 1.1 9.625 26 - - - Significant Decreasing >1000 >1000 >1000 >1000 61 32 130 11 44 5.7 24 25 28 3.9 56 0.43 49 9.4 2 1.1

Total Organic Carbon (C) mg/L <5 <5 <5 - - - No trend <25 <5.0 <50 <50 <0.50 <0.50 <5.0 0.99 <5.0 <0.50 6.3 4.2 <5.0 3.5 3.5 0.56 3.2 1.8 0.56 <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 34 29 42 55 <5.0 <5.0 23 <5.0 8.2 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 45 71 97 - - - Significant Decreasing 97 130 120 77 85 100 61 77 54 110 54 37 110 27 46 120 40 46 96 97

Total Dissolved Solids mg/L 54 78.25 120 - - - Significant Decreasing 97 140 120 88 68 120 90 87 60 120 71 54 100 30 64 130 43 61 78 120

Total Suspended Solids mg/L <1 2.075 4.8 - - - Significant Decreasing 13000 2800 16000 2300 47 120 110 3.2 12 17 44 4.6 51 <1.0 2.6 4.6 3.4 1.4 1.6 <1.0

Calculated

Anion Sum me/L 0.73 1.18 1.65 - - - Significant Decreasing 1.73 2.34 2.17 1.41 1.4 1.5 1.13 1.25 0.87 1.77 0.87 0.57 1.82 0.43 0.74 2.09 0.67 0.73 1.65 1.58

Cation Sum me/L 0.66 1.12 1.56 - - - Significant Decreasing 1.47 2.11 1.82 1.23 1.5 2.14 0.79 1.41 0.86 1.95 0.85 0.62 1.69 0.43 0.72 1.69 0.58 0.78 1.48 1.56

Ion Balance (% Difference) % 0.64 4.105 7.04 - - - No trend 8.13 5.17 8.77 6.82 3.45 17.6 17.7 6.02 0.58 4.84 1.16 4.2 3.7 0 1.37 10.6 7.2 3.31 5.43 0.64

Langelier Index (@ 20C) N/A -3.66 -3.126666667 -2.79 - - - Significant Decreasing -1.44 -1.1 -1.04 -1.27 -2.31 -2.52 -2.75 -2.3 -3.08 -2.83 -3.1 -3.83 -2.89 -3.86 -3.43 -2.46 -3.79 NC -2.79 -2.93

Langelier Index (@ 4C) N/A -3.91 -3.376666667 -3.04 - - - Significant Decreasing -1.69 -1.35 -1.29 -1.52 -2.56 -2.77 -3.01 -2.55 -3.33 -3.08 -3.36 -4.08 -3.14 -4.11 -3.68 -2.71 -4.04 NC -3.04 -3.18

Saturation pH (@ 20C) N/A 9.12 9.356666667 9.8 - - - Significant Increasing 8.6 8.23 8.26 8.66 8.85 8.79 9.25 8.84 9.37 8.91 9.49 9.84 9.05 10.1 9.6 9.07 9.91 NC 9.12 9.15

Saturation pH (@ 4C) N/A 9.37 9.59 10 - - - Significant Increasing 8.85 8.48 8.51 8.91 9.1 9.04 9.5 9.09 9.62 9.16 9.74 10.1 9.3 10.3 9.85 9.32 10.2 NC 9.37 9.4

Dissolved Metals

Dissolved Aluminum (Al) µg/L 9.3 66.325 150 - - Equation No trend <5.0 180 110 38 52 26 200 6.6 84 6.6 110 170 19 110 120 9.4 120 90 16 9.3

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 No trend #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 22 35.25 46 0 1000 1000 No trend 35 65 47 31 36 43 20 35 25 55 22 17 51 17 22 49 25 30 46 43

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.024 0.05025 0.068 0 5 Equation No trend 0.071 0.062 0.046 0.037 0.04 0.073 0.023 0.014 0.066 0.014 0.042 0.072 0.088 0.041 0.056 0.025 0.042 0.064 0.045 0.024

Dissolved Calcium (Ca) µg/L 4400 8575 13000 - - - Significant Decreasing 14000 23000 20000 13000 15000 23000 6900 16000 7100 20000 6300 4300 15000 3100 5600 14000 4200 4900 12000 13000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 Significant Decreasing #N/A #N/A 2.8 1.6 1.2 0.76 0.62 1.4 <0.40 1 0.65 1.2 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 2.5 3.3 4.4 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 11 <2.0 <2.0 3.6 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 6.6 <0.50 4.5 3.6 2.7 4.4

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 Significant Decreasing <50 170 72 <50 100 <50 120 <50 <50 <50 <50 69 <50 63 53 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 0.62 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1600 2675 3600 - - - Significant Decreasing 3700 4900 4400 2900 3800 5100 1800 3300 2000 4900 1900 1700 4600 1100 1900 4100 1700 2000 3500 3600

Dissolved Manganese (Mn) µg/L 2.8 11.25 21 0 120 120 Significant Decreasing 1800 1200 990 320 340 660 76 430 240 460 49 120 84 49 78 9.2 16 15 6.2 2.8

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 No trend <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 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2 2 2.5 - - Equation Significant Decreasing 9.9 5.2 4.2 3.1 2.8 3.7 2.5 2.5 2.7 2.6 3 2.7 5.2 <2.0 2.7 2.5 2.1 2.4 2.1 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 220 330 410 - - - Significant Decreasing 500 670 610 380 420 570 290 490 380 550 390 370 540 190 490 480 270 300 410 390

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 6900 11025 15000 0 200000 200000 No trend #N/A #N/A 9900 12000 9900 7100 10000 12000 6600 8200 7600 12000 8400 6000 13000 4000 6200 14000 5200 8200 14000 15000

Dissolved Strontium (Sr) µg/L 17 31.25 46 0 7000 7000 Significant Decreasing 44 82 74 43 53 72 22 65 25 81 21 16 56 11 18 53 16 19 43 46

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 3.2 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - Significant Decreasing <2.0 4.2 <2.0 <2.0 2.3 <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

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 No trend <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.10 0.11 <0.10 0.19 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 7.375 10 0 5000 Equation No trend 11 5.3 <5.0 6.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 7.2 11 6 11 <5.0 9.1 10 8.8 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.16 <0.013 0.05 0.028 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0012 0.002 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0035 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0012 0.002 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.85 - TMW-14A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C072367 C0E9741 C0O5341

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 06-Jun-17 08-Sep-17 13-Dec-17 06-Mar-18 08-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 14-Dec-18 10-Jan-19 20-Jun-19 27-Sep-19 17-Dec-19 17-Mar-20 16-Jun-20 17-Sep-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - COMMENT NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - YES NA NA NA NA NA NA NA NA NA - NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 5 5 5 100 5 100 100 5 5 5 100 100 5 5 5

Cadmium µg/L 0.09 0.13 0.12 0.08 0.09 0.13 0.05 0.09 0.05 0.12 0.05 0.04 0.1 0.04 0.05 0.09 0.04 0.04 0.08 0.08

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 1 2.36 1.95 1 1 2.39 1 1 1 2.02 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 25 5412.01 4744.44 25 25 5472.11 25 25 25 4866.74 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 33.73 27.57 53.67 31.6 12.9 20.05 15.49 21.44 13.77 17.67 20.18 17.89 33.82 16.64 16.64 10.23 16.06 12.77 14.59 27.6

Page 2 of 5

 121619250



Table A.85 - TMW-14A Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0W7944

08-Dec-20

84.9

6.37

7

7.4

<1.0

16

8.5

<0.10

<0.010

<0.050

<0.050

0.014

<0.050

0.00000857

7.4

18

3.8

14

73

6.14

26

4.7

<20

45

54

4.8

0.76

0.66

7.04

-3.66

-3.91

9.8

10

150

<1.0

<1.0

22

<1.0

<2.0

<50

0.068

4400

<1.0

<0.40

2.5

<50

<0.50

1600

21

<2.0

2.5

<100

220

<0.50

<0.10

6900

17

<0.10

<2.0

<2.0

<0.10

<2.0

8.2

<0.013

<0.050

-

<0.17

<0.0030

<0.0050

<0.0010

<0.0010
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Table A.85 - TMW-14A Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0W7944

08-Dec-20

<0.0010

<0.0020

<0.090

<0.050

<0.050

<0.090

<0.090

NA

NA

5

0.04

2

1

25

18.71
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Table A.86 - TMW-14B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C072367 C0E9741

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 06-Jun-17 08-Sep-17 13-Dec-17 06-Mar-18 08-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 14-Dec-18 10-Jan-19 12-Mar-19 20-Jun-19 27-Sep-19 17-Dec-19 17-Mar-20 16-Jun-20

Field Parameters

Conductivity (Field) µS/cm 163.6 193.475 268 - - - 254.7 0.34 386.7 387 209.1 288.5 167 193 175.9 170.7 268.00

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6.96 7.4225 7.86 - - - 7.61 7.14 7.44 7.2 7.12 7.58 7.5 8.05 7.56 7.65 7.86

Temperature ºC 5.7 6.675 7.2 - - - 6.7 8 7.6 7.7 6.9 5.4 6.2 8.37 6 5.7 7.20

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 110 110 110 - - - Significant Decreasing 110 120 110 110 120 120 120 120 110 110 120 120 110 110 110 110 110 110 110 110

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.1 - - - No trend <1.0 <1.0 <1.0 <1.0 1 1.1 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1

Dissolved Chloride (Cl) mg/L 3.6 3.875 4.4 0 250 120 Significant Decreasing #N/A #N/A 5.1 3.9 4 3.9 4.1 3.7 4.2 3.6 3.8 3.9 3.2 3.7 3.7 4 3.6 3.5 3.4 3.8 3.6 4.4

Dissolved Sulphate (SO4) mg/L 25 26.5 28 - - - No trend #N/A #N/A 31 27 26 29 27 27 28 26 27 25 31 28 29 30 26 27 27 29 28 27

Dissolved Fluoride (F-) mg/L 0.21 0.2125 0.22 0 1.5 0.12 Significant Decreasing 0.25 0.22 0.22 0.23 0.23 0.23 0.23 0.23 0.22 0.22 0.24 0.22 0.23 0.23 0.19 0.23 0.16 0.24 0.21 0.21

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing 0.015 0.01 0.017 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 <0.050 <0.050 <0.050 0.058 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.016 0 1 1 No trend <0.010 <0.010 <0.010 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.058 - - - Significant Decreasing #N/A #N/A 0.057 0.077 0.12 0.094 0.087 0.069 <0.050 <0.050 0.059 0.056 0.062 0.052 <0.050 0.091 <0.050 <0.050 0.1 <0.050 <0.050 0.058

Unionized Ammonia (as N) mg/L 0.0000323 0.000234825 0.000618 - - 0.019 Significant Decreasing 0.01 0.019 0.000675 0.00107 0.00167 0.00119 0.00145 0.00115 0.000372 0.000145 0.000129 0.000975 0.000261 0.000127 0.0000477 0.00124 0.000122 0.000108 0.0018 0.000122 0.000146 0.000618

Physical

Total Alkalinity (Total as CaCO3) mg/L 110 110 110 - - - Significant Decreasing 110 120 120 110 120 120 120 120 110 110 120 120 110 110 110 110 110 110 110 110

Hardness (CaCO3) mg/L 100 100 100 - - - No trend 99 100 100 100 100 100 100 100 100 100 110 120 110 100 100 110 110 110 100 100

Reactive Silica (SiO2) mg/L 11 11 11 - - - Significant Increasing 10 9.3 10 10 10 10 11 11 10 10 10 11 10 10 12 11 10 10 11 11

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0

Conductivity µS/cm 260 265 270 - - - No trend #N/A #N/A 270 260 260 270 270 280 290 280 270 270 290 280 280 270 270 250 270 270 260 270

pH pH 7.92 7.9925 8.02 - - - Significant Increasing 7.81 7.88 7.88 7.84 7.96 7.96 7.91 7.89 7.77 7.98 7.8 7.9 7.74 7.87 7.91 7.99 7.95 7.93 7.92 8.02

Turbidity NTU 4.8 8.975 16 - - - Significant Decreasing 78 910 230 80 61 64 35 8.4 7.3 14 6 14 14 7.7 8.2 7.7 4.2 13 16 4.8

Total Organic Carbon (C) mg/L <0.5 <0.5 0.55 - - - Significant Decreasing 0.61 <5.0 <5.0 0.76 0.58 0.79 <5.0 0.86 0.63 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.6 0.55 <0.50

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 34 <5.0 <5.0 7.3 <5.0 21 30 <5.0 <5.0 <5.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Calculated TDS mg/L 160 160 160 - - - Significant Decreasing 170 170 170 170 170 170 170 170 160 160 170 180 170 170 160 160 160 170 160 160

Total Dissolved Solids mg/L 130 152.5 160 - - - No trend 180 160 130 150 170 170 180 170 160 150 160 170 150 160 160 170 170 160 160 130

Total Suspended Solids mg/L 5.8 11.5 24 - - - Significant Decreasing 29000 84 470 120 75 110 680 4.4 5 6 8.6 8.4 20 5.6 12 2.2 9.2 19 24 5.8

Calculated

Anion Sum me/L 2.82 2.84 2.86 - - - Significant Decreasing 3.05 3 2.97 2.87 3.08 3.17 3.15 3.15 2.9 2.89 3.09 3.03 2.99 2.99 2.9 2.81 2.87 2.96 2.82 2.86

Cation Sum me/L 2.76 2.7825 2.82 - - - No trend 2.9 2.86 2.82 2.9 2.94 2.89 2.88 2.86 2.83 2.84 2.96 3.28 3.02 2.88 2.77 2.94 2.9 2.87 2.82 2.76

Ion Balance (% Difference) % 0 1.0225 1.78 - - - Significant Decreasing 2.52 2.39 2.59 0.52 2.33 4.62 4.48 4.83 1.22 0.87 2.15 3.96 0.5 1.87 2.29 2.26 0.52 1.54 0 1.78

Langelier Index (@ 20C) N/A 0.054 0.13475 0.17 - - - No trend -0.055 0.063 0.061 -0.004 0.155 0.176 0.106 0.094 -0.071 0.148 0.001 0.126 -0.066 0.031 0.06 0.136 0.113 0.105 0.054 0.17

Langelier Index (@ 4C) N/A -0.197 -0.11625 -0.081 - - - No trend -0.305 -0.187 -0.19 -0.254 -0.095 -0.074 -0.144 -0.156 -0.322 -0.103 -0.25 -0.124 -0.316 -0.22 -0.19 -0.115 -0.137 -0.146 -0.197 -0.081

Saturation pH (@ 20C) N/A 7.85 7.8575 7.87 - - - No trend 7.87 7.82 7.82 7.85 7.81 7.79 7.81 7.79 7.84 7.84 7.8 7.78 7.81 7.84 7.85 7.86 7.83 7.83 7.87 7.85

Saturation pH (@ 4C) N/A 8.1 8.11 8.12 - - - No trend 8.12 8.07 8.07 8.1 8.06 8.04 8.06 8.04 8.09 8.09 8.05 8.03 8.06 8.09 8.1 8.11 8.08 8.08 8.12 8.11

Dissolved Metals

Dissolved Aluminum (Al) µg/L 9.5 10.225 12 - - Equation Significant Decreasing 46 31 33 23 19 18 51 20 17 20 13 13 13 13 13 12 12 13 12 9.5

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 6.7 7.175 7.6 0 10 5 No trend #N/A #N/A 8.5 7.2 6.9 6.4 7.6 8 14 7.9 7.4 7.5 7.9 9 9.2 8.8 8.7 8.1 8.1 7.6 7.6 7.1

Dissolved Barium (Ba) µg/L 11 13 17 0 1000 1000 Significant Increasing 6.4 7.8 7.3 10 9.5 10 9.3 9.8 10 11 11 13 12 12 18 12 12 17 17 12

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 30000 30000 30000 - - - No trend 29000 31000 30000 31000 31000 31000 31000 31000 31000 30000 32000 35000 33000 31000 30000 31000 32000 31000 30000 30000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L 1.9 4.275 7.9 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 7.1 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.74 4.1 <0.50 3.1 2.4 4.9

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation Significant Decreasing 1.4 <0.50 <0.50 0.61 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 6100 6400 6600 - - - No trend 6400 6300 6700 6300 6600 6200 6200 6200 6300 6300 6400 6900 6400 6100 6200 6900 6500 6500 6600 6100

Dissolved Manganese (Mn) µg/L 89 154.75 240 3 120 120 No trend 86 120 120 130 140 120 120 140 140 150 140 110 81 71 140 170 180 83 240 130

Dissolved Molybdenum (Mo) µg/L 11 11.5 12 - - 73 Significant Decreasing 16 12 12 12 12 12 13 12 11 12 12 13 13 12 12 11 12 11 12 12

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <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 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 840 915 960 - - - Significant Decreasing 2100 1500 1400 1300 1100 1200 1100 1100 1100 1000 1000 1300 1100 1100 1100 1000 1000 970 950 960

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 16000 16750 17000 0 200000 200000 Significant Decreasing #N/A #N/A 20000 17000 17000 18000 19000 18000 18000 18000 17000 18000 19000 22000 19000 19000 17000 18000 17000 17000 17000 17000

Dissolved Strontium (Sr) µg/L 170 175 180 0 7000 7000 Significant Increasing 150 170 170 170 170 180 180 170 180 170 180 200 180 170 180 180 180 180 180 170

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.57 0.58 0.61 0 20 15 No trend 0.92 1.1 0.9 1.1 1.3 1.7 1.9 1.1 1 1 1.7 2.2 1.9 1.9 1.5 1.3 1 0.69 0.57 0.61

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.1 0 5000 Equation No trend <5.0 <5.0 <5.0 8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.3 <5.0 <5.0 <5.0 5.1

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 Significant Decreasing #N/A #N/A <0.003 0.004 - <0.003 0.0032 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Page 1 of 5

 121619250



Table A.86 - TMW-14B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C072367 C0E9741

01-Jun-16 01-Sep-16 01-Dec-16 09-Mar-17 06-Jun-17 08-Sep-17 13-Dec-17 06-Mar-18 08-Jun-18 07-Sep-18 19-Oct-18 20-Nov-18 14-Dec-18 10-Jan-19 12-Mar-19 20-Jun-19 27-Sep-19 17-Dec-19 17-Mar-20 16-Jun-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 <0.10 <0.10 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - Significant Increasing <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.090 <0.090

Hydrocarbon Resemblance mg/L - - COMMENT NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Reached Baseline at C32 mg/L - - YES NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.17 0.18 0.17 0.16 0.16 0.17 0.17 0.17 0.16 0.16

Copper µg/L 2.34 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.57 2.76 2.57 2.36 2.36 2.57 2.57 2.57 2.36 2.36

Lead µg/L 3.14 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.59 4.01 3.59 3.18 3.18 3.59 3.59 3.59 3.18 3.18

Nickel µg/L 6597.96 6656.44 6656.44 6656.44 6656.44 6656.44 6656.44 6656.44 6656.44 6656.44 7237.43 7812.01 7237.43 6656.44 6656.44 7237.43 7237.43 7237.43 6656.44 6656.44

Dissolved Zinc µg/L 11.19 18.7 18.7 12.03 9.8 11.08 18.25 15.24 19.75 7.41 12.6 16.64 16.35 8.11 10.27 12 7.66 15.05 12.35 8.17
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Table A.86 - TMW-14B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0O5341 C0W7944

17-Sep-20 08-Dec-20

163.6 171.6

7.22 6.96

7.2 6.6

110 110

1 1.1

3.8 3.7

26 25

0.21 0.22

<0.010 <0.010

<0.050 <0.050

<0.050 <0.050

<0.010 0.016

0.058 <0.050

0.000143 0.0000323

110 110

100 100

11 11

<5.0 <5.0

270 260

8.01 8.02

8.6 6.5

<0.50 <0.50

<20 <20

160 160

160 160

8.2 8

2.82 2.86

2.77 2.78

0.89 1.42

0.147 0.168

-0.104 -0.083

7.86 7.85

8.11 8.1

9.7 9.7

<1.0 <1.0

6.7 7.3

11 12

<1.0 <1.0

<2.0 <2.0

<50 <50

<0.010 <0.010

30000 30000

<1.0 <1.0

<0.40 <0.40

7.9 1.9

<50 <50

<0.50 <0.50

6400 6500

160 89

11 11

<2.0 <2.0

<100 <100

840 910

<0.50 <0.50

<0.10 <0.10

16000 17000

170 180

<0.10 <0.10

<2.0 <2.0

<2.0 <2.0

0.57 0.57

<2.0 <2.0

<5.0 <5.0

<0.013 <0.013

<0.050 <0.050

- -

<0.17 <0.17

<0.0030 <0.0030

<0.0050 <0.0050

<0.0010 <0.0010

<0.0010 <0.0010
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Table A.86 - TMW-14B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0O5341 C0W7944

17-Sep-20 08-Dec-20

<0.0010 <0.0010

<0.0020 <0.0020

<0.090 <0.090

<0.050 <0.050

<0.050 <0.050

<0.090 <0.090

<0.090 <0.090

NA NA

NA NA

100 100

0.16 0.16

2.36 2.36

3.18 3.18

6656.44 6656.44

13.77 17.02
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Table A.87 - TMW-15A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E7820 C0K7768 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 05-Jun-17 14-Sep-17 06-Dec-17 06-Mar-18 08-Jun-18 19-Sep-18 21-Mar-19 Jun 28, 2019 Aug 07, 2019 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 12-Aug-20 15-Sep-20 08-Dec-20

Field Parameters

Conductivity (Field) µS/cm 8 216.9 428.2 - - - 76.4 0.23 237 246 262 126.3 272 246.7 129.6 428.2 8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.47 5.736 6.14 - - - 6.46 7.24 6.78 6.53 6.37 6.01 5.47 6.14 5.72 5.63 5.72

Temperature ºC 2.9 7.88 11.7 - - - 5.8 8.8 11.8 7.4 10.8 6.7 2.9 7.1 10.4 11.7 7.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 27 47.8 68 - - - No trend 54 89 120 31 27 20 18 21 37 57 96 46 98 71 45 39 27 68 60

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.9 9.36 15 0 250 120 Significant Increasing #N/A #N/A 4.7 3.8 3.9 3.8 3.1 3.2 3.5 3.8 3.9 7.1 4.8 3.6 12 14 15 9.8 3.9 8.3 9.8

Dissolved Sulphate (SO4) mg/L 5.2 54.44 87 - - - Significant Increasing #N/A #N/A 6.7 5.8 6.9 2.5 8 2.7 3.3 3 6.1 26 30 5.8 36 72 82 48 5.2 87 50

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing <0.10 0.12 0.17 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.011 - - - Significant Decreasing <0.010 0.011 0.017 0.014 0.012 0.015 0.013 0.015 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.0528 0.07 - - - No trend <0.050 <0.050 <0.050 0.078 0.13 <0.050 <0.050 0.056 <0.050 0.078 0.057 0.082 <0.050 <0.050 0.052 0.058 0.07 0.059 <0.050

Nitrate (N) mg/L <0.05 0.0528 0.07 0 10 10 No trend <0.050 <0.050 <0.050 0.078 0.13 <0.050 <0.050 0.056 <0.050 0.078 0.057 0.082 <0.050 <0.050 0.052 0.058 0.07 0.059 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.015 0 1 1 Significant Increasing <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 0.015

Nitrogen (Ammonia Nitrogen) mg/L 0.051 0.6162 1.2 - - - Significant Increasing #N/A #N/A <0.050 0.052 0.055 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.1 <0.050 0.91 0.33 0.41 0.96 0.051 1.2 0.46

Unionized Ammonia (as N) mg/L 0.00000513 0.000071406 0.000195 - - 0.019 No trend 0.01 0.019 0.0000453 0.000364 0.000682 0.0000202 0.0000212 0.0000143 0.00000958 0.0000731 0.0000321 0.0000172 0.0000512 0.0000147 0.000421 0.0000482 0.0000127 0.000195 0.00000513 0.000108 0.0000362

Physical

Total Alkalinity (Total as CaCO3) mg/L 27 47.8 68 - - - No trend 54 89 120 31 27 20 18 21 37 57 96 46 98 71 45 39 27 68 60

Hardness (CaCO3) mg/L 22 134.4 220 - - - Significant Increasing 50 74 95 58 120 70 22 70 37 74 140 44 120 85 110 120 22 200 220

Reactive Silica (SiO2) mg/L 8.4 9.34 10 - - - No trend 8.4 10 10 8.6 11 11 8.8 9.1 11 10 9.7 9.7 10 8.4 8.4 8.8 10 10 9.5

Colour TCU <5 558.5 1300 - - - Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 320 460 1300 510 <5.0 510 470

Conductivity µS/cm 70 274 400 - - - Significant Increasing #N/A #N/A 120 180 210 70 77 55 56 54 94 180 230 110 300 360 400 260 70 370 270

pH pH 6.09 6.274 6.66 - - - Significant Decreasing 6.99 7.58 7.83 6.64 6.66 6.49 6.56 6.47 6.67 6.57 7.05 6.5 6.22 5.93 6.09 6.18 6.66 6.13 6.31

Turbidity NTU 12 286.2 >1000 - - - No trend 500 900 >1000 40 70 150 14 12 8.6 0.39 830 17 120 170 >1000 180 48 12 190

Total Organic Carbon (C) mg/L <50 <50 <50 - - - Significant Increasing <5.0 <25 <5.0 <0.50 <2.5 <5.0 0.61 0.72 1.2 2.1 <5.0 1.2 22 26 <50 41 - 31 40

Total Chemical Oxygen Demand mg/L 61 104.25 200 - - - Significant Increasing 100 22 <5.0 <5.0 22 5.1 <5.0 <5.0 <5.0 <20 56 <20 87 83 200 77 - 79 61

Calculated TDS mg/L 49 239.8 340 - - - Significant Increasing 77 110 140 61 89 61 38 60 61 110 170 69 200 210 270 220 49 340 320

Total Dissolved Solids mg/L 130 247.5 390 - - - Significant Increasing 65 82 110 42 28 43 41 48 71 100 150 86 260 300 390 130 - 290 180

Total Suspended Solids mg/L 67 840.75 2100 - - - No trend 640 1600 970 94 150 150 13 5 2.2 1.8 1000 110 160 770 2100 1100 - 67 96

Calculated

Anion Sum me/L 0.76 2.352 3.41 - - - Significant Increasing 1.34 2.02 2.64 0.79 0.81 0.55 0.54 0.6 0.99 1.88 2.68 1.15 3.06 3.32 3.03 2.06 0.76 3.41 2.5

Cation Sum me/L 0.63 5.436 8.48 - - - Significant Increasing 1.26 1.78 2.25 1.39 2.65 1.68 0.59 1.65 0.93 1.74 3.32 1.08 3.75 2.82 5.28 5.18 0.63 7.61 8.48

Ion Balance (% Difference) % 9.35 34.43 54.5 - - - No trend 3.08 6.32 7.98 27.5 53.2 50.7 4.42 46.7 3.12 3.87 10.7 3.14 10.1 8.14 27.1 43.1 9.35 38.1 54.5

Langelier Index (@ 20C) N/A -2.43 -2.028 -1.56 - - - No trend -1.41 -0.452 -0.001 -1.96 -1.65 -2.21 -2.69 -2.19 -2.06 -1.69 -0.711 -2.06 -1.65 -2.28 -2.26 -2.14 -2.43 -1.75 -1.56

Langelier Index (@ 4C) N/A -2.69 -2.28 -1.81 - - - No trend -1.66 -0.704 -0.252 -2.22 -1.9 -2.46 -2.94 -2.45 -2.31 -1.94 -0.961 -2.31 -1.9 -2.53 -2.51 -2.39 -2.69 -2 -1.81

Saturation pH (@ 20C) N/A 7.87 8.302 9.09 - - - No trend 8.39 8.03 7.83 8.6 8.31 8.7 9.25 8.66 8.72 8.26 7.76 8.56 7.88 8.22 8.35 8.32 9.09 7.88 7.87

Saturation pH (@ 4C) N/A 8.12 8.552 9.34 - - - No trend 8.64 8.28 8.08 8.85 8.56 8.95 9.5 8.92 8.98 8.52 8.01 8.81 8.12 8.46 8.6 8.57 9.34 8.13 8.12

Dissolved Metals

Dissolved Aluminum (Al) µg/L 11 420.2 610 - - Equation Significant Increasing <5.0 5 7.4 9 38 26 7.2 <5.0 6.6 5.7 4000 8.5 120 160 460 430 11 590 610

Dissolved Antimony (Sb) µg/L <1 1.4 <10 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10

Dissolved Arsenic (As) µg/L <1 4.52 <10 0 10 5 Significant Increasing #N/A #N/A <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 9.4 <1.0 2.1 1.3 4.5 5.1 <1.0 7.5 <10

Dissolved Barium (Ba) µg/L 20 43.2 55 0 1000 1000 No trend 28 34 42 30 56 37 15 27 18 48 330 39 95 64 55 48 20 46 47

Dissolved Beryllium (Be) µg/L <1 1.4 <10 1 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10

Dissolved Bismuth (Bi) µg/L <2 2.8 <20 - - - No trend <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 <20

Dissolved Boron (B) µg/L <50 70 <500 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500

Dissolved Cadmium (Cd) µg/L 0.091 0.2362 0.33 0 5 Equation Significant Increasing 0.026 0.02 <0.010 0.014 0.027 <0.010 0.014 0.051 0.016 0.078 0.87 0.29 0.23 0.37 0.33 0.17 0.31 0.091 0.28

Dissolved Calcium (Ca) µg/L 6100 33220 54000 - - - No trend 16000 23000 28000 17000 35000 21000 6100 21000 11000 21000 42000 13000 35000 23000 27000 28000 6100 51000 54000

Dissolved Chromium (Cr) µg/L <1 2.2 <10 0 50 - Significant Increasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.1 <1.0 <1.0 <1.0 1.5 1.6 <1.0 2.4 <10

Dissolved Cobalt (Co) µg/L 5.7 70.54 130 4 10 10 Significant Increasing #N/A #N/A 1.1 <0.40 <0.40 <0.40 0.75 <0.40 <0.40 <0.40 <0.40 0.69 12 3.2 23 46 76 70 5.7 71 130

Dissolved Copper (Cu) µg/L <5 <5 6.9 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 2 <2.0 <2.0 <2.0 <2.0 <2.0 2 57 1.2 1.8 2.8 0.7 6.4 2.4 6.9 <5.0

Dissolved Iron (Fe) µg/L <50 69805 110000 - - 300 Significant Increasing <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 6300 57 25000 25000 79000 70000 <50 90000 110000

Dissolved Lead (Pb) µg/L <0.5 0.85 <5 0 5 Equation Significant Increasing <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 40 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1 <5.0

Dissolved Magnesium (Mg) µg/L 1800 12560 21000 - - - Significant Increasing 2600 4400 6100 3800 7300 4500 1700 4500 2500 5100 9200 2900 9100 6900 10000 12000 1800 18000 21000

Dissolved Manganese (Mn) µg/L 1400 16880 32000 5 120 120 Significant Increasing 470 230 230 210 440 260 27 110 19 250 2400 1000 6700 9300 14000 14000 1400 23000 32000

Dissolved Molybdenum (Mo) µg/L <2 2.8 <20 - - 73 No trend <2.0 2.2 4.4 <2.0 <2.0 2.7 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20

Dissolved Nickel (Ni) µg/L <20 <20 <20 - - Equation Significant Increasing 7 2.6 <2.0 <2.0 2.9 <2.0 <2.0 <2.0 <2.0 2.4 17 7 17 13 10 12 7.1 6.8 <20

Dissolved Phosphorus (P) µg/L <100 140 <1000 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 1000 <100 <100 <100 <100 <100 <100 <100 <1000

Dissolved Potassium (K) µg/L <1000 <1000 <1000 - - - No trend 550 710 870 480 760 660 260 550 410 570 1100 570 1200 670 710 770 420 920 <1000

Dissolved Selenium (Se) µg/L <0.5 1.024 <5 0 50 1 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 0.62 0.65 <0.50 1.1 <5.0

Dissolved Silver (Ag) µg/L <0.1 0.14 <1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0

Dissolved Sodium (Na) µg/L 3900 4860 5200 0 200000 200000 Significant Decreasing #N/A #N/A 5600 6300 7400 5200 6300 6000 3100 5200 4100 5900 4600 4000 5800 4300 5100 5000 3900 5200 5100

Dissolved Strontium (Sr) µg/L 20 71 100 0 7000 7000 No trend 42 73 120 70 140 90 21 79 35 75 120 38 100 66 72 66 20 97 100

Dissolved Thallium (Tl) µg/L <0.1 0.14 <1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0

Dissolved Tin (Sn) µg/L <2 2.8 <20 0 4400 4400 No trend <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 <20

Dissolved Titanium (Ti) µg/L <2 5.36 <20 - - - Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 17 <2.0 2.3 <2.0 4.5 4.1 <2.0 7.2 <20

Dissolved Uranium (U) µg/L <0.1 0.356 <1 0 20 15 No trend 0.16 1.3 2.2 0.39 0.92 0.92 <0.10 1.2 0.2 0.51 3.4 <0.10 0.95 0.44 0.38 0.34 <0.10 0.51 <1.0

Dissolved Vanadium (V) µg/L <2 3.14 <20 1 6.2 6 Significant Increasing <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 6.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.7 <20

Dissolved Zinc (Zn) µg/L <5 12.42 <50 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 6.9 8 7.4 35 <5.0 7.2 10 12 13 <5.0 9.6 <50

Total Metals

Total Mercury (Hg) µg/L 0.015 0.04575 0.11 0 1 0.026 No trend #N/A #N/A 0.022 0.025 0.015 <0.013 <0.013 0.013 <0.013 <0.013 <0.013 <0.013 0.0022 <0.013 <0.013 0.03 0.11 0.03 - 0.015 0.028

Specialty

Radium-226 Bq/L - - - - - -  

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0033 <0.0010 <0.0010 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0033 <0.0010 <0.0010 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Page 1 of 3

 121619250



Table A.87 - TMW-15A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C0E7820 C0K7768 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 05-Jun-17 14-Sep-17 06-Dec-17 06-Mar-18 08-Jun-18 19-Sep-18 21-Mar-19 Jun 28, 2019 Aug 07, 2019 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 12-Aug-20 15-Sep-20 08-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.013 <0.010 <0.010 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA - NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA - NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 5 5 100 100 100 100 100 5 5 5 5 5 5 5

Cadmium µg/L 0.09 0.12 0.15 0.1 0.18 0.12 0.05 0.12 0.07 0.12 0.21 0.08 0.18 0.14 0.17 0.18 0.05 0.28 0.3

Copper µg/L 2 2 2.26 2 2.76 2 2 2 2 2 3.15 2 2.76 2.06 2.57 2.76 2 4 4

Lead µg/L 1 2.17 2.98 1 4.01 2.02 1 2.02 1 2.17 4.88 1 4.01 2.59 3.59 4.01 1 7 7

Nickel µg/L 25 5110.07 6363.31 25 7812.01 4866.74 25 4866.74 25 5110.07 8944.21 25 7812.01 5771.27 7237.43 7812.01 25 150 150

Dissolved Zinc µg/L 20.04 34.07 18.56 13.19 45.59 41.08 8.3 13.69 13.35 38.16 77.28 19.76 162.63 119.21 152.18 165.25 - 268.06 293.38
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Table A.88 - TMW-15B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C081504 C0E7820 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 05-Jun-17 14-Sep-17 06-Dec-17 06-Mar-18 08-Jun-18 19-Sep-18 11-Dec-18 28-Jun-19 07-Aug-19 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 15-Sep-20 08-Dec-20

Field Parameters

Conductivity (Field) µS/cm 220.5 262 318.2 - - - 85.7 0.19 315.9 166.4 382.6 124 151.9 220.5 231.50 318.2 277.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 5.58 6.3925 8.04 - - - 6.71 7.14 6.59 7.03 6.88 6.15 5.9 6.18 8.04 5.77 5.58

Temperature ºC 6.3 7.275 8.3 - - - 6.9 9 8.6 7.12 7.8 8.5 6.4 7.1 7.40 8.3 6.3

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 77 86.25 100 - - - No trend 110 120 130 120 130 120 48 44 45 57 72 72 75 78 77 80 100 88

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - Significant Decreasing <1.0 1.1 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.6 8.475 11 0 250 120 No trend #N/A #N/A 14 8.1 6.6 4.5 4 4.9 3.3 3.9 3.6 3.6 4.8 4.1 5.1 5.4 5.6 7.3 10 11

Dissolved Sulphate (SO4) mg/L 35 44.5 54 - - - No trend #N/A #N/A 18 30 37 20 30 32 3.8 4 3.8 3.1 11 10 10 19 35 48 41 54

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.15 0.2 0.22 0.18 0.19 0.19 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 0.016 - - - No trend <0.010 0.01 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 0.016

Nitrate + Nitrite (N) mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 0.14 <0.050 0.079 <0.050 <0.050 0.055 <0.050 <0.050 0.07 0.073 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 <0.05 0 10 10 No trend <0.050 <0.050 0.13 <0.050 0.079 <0.050 <0.050 0.055 <0.050 <0.050 0.07 0.073 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 <0.01 0 1 1 No trend <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L 0.097 0.22925 0.39 - - - No trend #N/A #N/A 0.12 0.068 0.061 0.086 0.07 0.059 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.061 <0.050 0.097 0.16 0.39 0.27

Unionized Ammonia (as N) mg/L 0.0000142 0.0006708 0.00261 - - 0.019 Significant Decreasing 0.01 0.019 0.00133 0.00113 0.00097 0.00104 0.00095 0.000857 0.0000186 0.0000591 0.0000162 0.0000395 0.0000295 0.0000273 0.0000142 0.00000277 0.0000217 0.00261 0.0000373 0.0000142

Physical

Total Alkalinity (Total as CaCO3) mg/L 77 86.25 100 - - - No trend 110 130 130 120 130 120 48 44 45 57 72 72 75 78 77 80 100 88

Hardness (CaCO3) mg/L 98 109.5 120 - - - Significant Increasing 71 89 93 90 99 99 46 42 39 51 70 71 75 78 98 100 120 120

Reactive Silica (SiO2) mg/L 9.6 10.9 12 - - - Significant Increasing 8.1 7.7 8.3 8.1 8.5 9.2 9.5 9.6 11 11 11 11 12 11 9.6 11 12 11

Colour TCU 59 359.75 690 - - - Significant Increasing <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 59 90 690 600

Conductivity µS/cm 250 287.5 320 - - - No trend #N/A #N/A 270 310 320 260 300 310 110 97 97 120 150 160 160 190 250 260 320 320

pH pH 6.31 6.42 6.52 - - - Significant Decreasing 7.78 7.96 7.94 7.82 7.87 7.9 7.15 6.81 6.96 6.83 6.91 6.77 6.69 6.61 6.52 6.35 6.31 6.5

Turbidity NTU 8.2 32.05 93 - - - Significant Decreasing >1000 >1000 >1000 150 73 48 25 1.9 3.9 0.77 0.88 1 0.4 1.2 8.2 93 15 12

Total Organic Carbon (C) mg/L 6.1 14.45 25 - - - No trend <50 <5.0 <5.0 <5.0 2.7 <5.0 0.65 0.66 <0.50 <0.50 <0.50 0.86 1.2 2.2 6.1 8.7 25 18

Total Chemical Oxygen Demand mg/L 21 48.75 91 - - - Significant Increasing 150 25 6.6 <5.0 <5.0 5.5 <5.0 <5.0 <5.0 <20 21 <20 23 21 21 29 91 54

Calculated TDS mg/L 150 187.5 220 - - - No trend 160 190 200 170 180 180 67 63 63 76 100 100 110 120 150 170 220 210

Total Dissolved Solids mg/L 160 183.3333333 230 - - - No trend 160 170 170 160 180 180 68 59 67 66 93 120 110 110 160 160 - 230

Total Suspended Solids mg/L <2 5.55 9.2 - - - Significant Decreasing 39000 12000 5500 190 59 73 16 1 1.4 <1.0 1.8 3.6 3 1 <2.0 9.2 6 6

Calculated

Anion Sum me/L 2.43 2.9025 3.19 - - - No trend 2.88 3.38 3.55 3.01 3.27 3.18 1.13 1.07 1.07 1.31 1.82 1.77 1.86 2.11 2.43 2.81 3.18 3.19

Cation Sum me/L 2.35 3.105 3.86 - - - No trend 2.67 3.23 3.38 2.85 3.14 3.22 1.15 1.01 0.96 1.24 1.64 1.65 1.78 1.8 2.35 2.59 3.86 3.62

Ion Balance (% Difference) % 1.67 5.4275 9.66 - - - Significant Increasing 3.78 2.27 2.45 2.73 2.03 0.63 0.88 2.88 5.42 2.75 5.2 3.51 2.2 7.93 1.67 4.07 9.66 6.31

Langelier Index (@ 20C) N/A -1.67 -1.5575 -1.44 - - - Significant Decreasing -0.208 0.159 0.167 0.009 0.105 0.118 -1.36 -1.77 -1.65 -1.54 -1.26 -1.42 -1.44 -1.49 -1.53 -1.67 -1.59 -1.44

Langelier Index (@ 4C) N/A -1.92 -1.8075 -1.69 - - - Significant Decreasing -0.458 -0.091 -0.084 -0.241 -0.145 -0.132 -1.61 -2.02 -1.9 -1.79 -1.52 -1.67 -1.69 -1.74 -1.78 -1.92 -1.84 -1.69

Saturation pH (@ 20C) N/A 7.9 7.9725 8.04 - - - No trend 7.99 7.81 7.78 7.81 7.77 7.79 8.5 8.58 8.61 8.38 8.17 8.18 8.13 8.1 8.04 8.02 7.9 7.93

Saturation pH (@ 4C) N/A 8.15 8.2225 8.29 - - - No trend 8.24 8.06 8.03 8.06 8.02 8.04 8.75 8.83 8.87 8.63 8.42 8.44 8.38 8.35 8.29 8.27 8.15 8.18

Dissolved Metals

Dissolved Aluminum (Al) µg/L 35 85.25 170 - - Equation No trend 13 13 28 8.1 1100 8.8 27 <5.0 <5.0 <5.0 11 <5.0 <5.0 9.2 35 50 170 86

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 2.35 5.3 0 10 5 No trend #N/A #N/A 1.2 4.3 3.4 3.3 2.9 3.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.3 3.1

Dissolved Barium (Ba) µg/L 67 73.25 90 0 1000 1000 Significant Increasing 27 28 28 28 43 29 20 19 20 25 36 40 41 55 68 68 90 67

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.13 0.19 0.3 0 5 Equation Significant Increasing <0.010 <0.010 <0.010 <0.010 0.012 <0.010 0.018 0.024 0.016 0.013 0.097 0.052 0.063 0.065 0.16 0.3 0.13 0.17

Dissolved Calcium (Ca) µg/L 27000 30000 33000 - - - No trend 23000 30000 31000 30000 33000 33000 14000 13000 11000 15000 20000 21000 22000 23000 27000 28000 32000 33000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 24 36.5 51 4 10 10 Significant Increasing #N/A #N/A 0.41 <0.40 <0.40 <0.40 0.63 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.59 13 24 36 51 35

Dissolved Copper (Cu) µg/L 2.2 5.15 7.4 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 4.5 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 0.84 1.1 1.5 5.5 4.8 7.4 6.2 2.2

Dissolved Iron (Fe) µg/L 4100 17275 33000 - - 300 Significant Increasing <50 <50 66 <50 770 <50 <50 <50 <50 <50 <50 <50 <50 190 4100 8000 33000 24000

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 1.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 7200 8600 10000 - - - Significant Increasing 3100 3600 3700 3700 4100 3900 2800 2600 2400 3100 4800 4700 4900 5100 7200 7700 9500 10000

Dissolved Manganese (Mn) µg/L 4100 7950 12000 4 120 120 No trend 550 450 450 410 480 440 90 200 44 46 140 110 300 2400 4100 6400 12000 9300

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 8.2 11 12 8.7 7.3 10 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 17 21.5 26 - - Equation Significant Increasing 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.6 11 17 23 26 20

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 570 665 800 - - - No trend 2200 2100 1900 1300 1700 1400 420 390 390 510 500 580 630 560 570 610 800 680

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 5000 5450 6100 0 200000 200000 No trend #N/A #N/A 27000 32000 34000 23000 25000 28000 4800 3700 4100 4600 5100 5100 5700 5200 5000 5200 6100 5500

Dissolved Strontium (Sr) µg/L 95 97.25 100 0 7000 7000 No trend 160 190 200 190 200 210 50 42 38 52 71 73 78 77 95 96 98 100

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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

Dissolved Titanium (Ti) µg/L <2 <2 2.2 - - - No trend <2.0 <2.0 <2.0 <2.0 96 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0

Dissolved Uranium (U) µg/L 0.57 0.8375 1.2 0 20 15 No trend 1.9 4.6 5.1 3.8 4.7 5.1 0.49 0.18 0.19 0.42 0.56 0.56 0.57 0.64 0.81 0.77 1.2 0.57

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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

Dissolved Zinc (Zn) µg/L 6.8 9.025 12 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 8 <5.0 <5.0 <5.0 <5.0 9.4 7.7 12 9.6 6.8

Total Metals

Total Mercury (Hg) µg/L <0.013 0.017625 0.033 0 1 0.026 No trend #N/A #N/A 0.16 0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 0.033 0.018 0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 0.0016 <0.0010 <0.0010 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - 0.0034 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 0.0016 <0.0010 <0.0010 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.88 - TMW-15B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C081504 C0E7820 C0O0771 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 05-Jun-17 14-Sep-17 06-Dec-17 06-Mar-18 08-Jun-18 19-Sep-18 11-Dec-18 28-Jun-19 07-Aug-19 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 15-Sep-20 08-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.013 <0.010 <0.010 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 - <0.10 <0.10 <0.090 <0.090 <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 0.1 - - - No trend <0.10 <0.10 <0.10 <0.10 <0.10 0.16 0.16 0.16 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 <0.090 0.1

Modified TPH (Tier1) mg/L <0.09 <0.09 0.1 0 3.2 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 0.16 0.16 0.16 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 <0.090 0.1

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA COMMENT

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA NA YES

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 5 5 5 100 5 5

Cadmium µg/L 0.12 0.14 0.15 0.15 0.16 0.16 0.08 0.08 0.07 0.09 0.12 0.12 0.12 0.13 0.16 0.16 0.18 0.18

Copper µg/L 2 2.14 2.22 2.16 2.34 2.34 2 2 2 2 2 2 2 2 2.32 2.36 2.76 2.76

Lead µg/L 2.06 2.74 2.9 2.78 3.14 3.14 1 1 1 1 2.02 2.06 2.21 2.32 3.1 3.18 4.01 4.01

Nickel µg/L 4927.73 6009.05 6245.54 6068.29 6597.96 6597.96 25 25 25 25 4866.74 4927.73 5170.65 5351.81 6539.4 6656.44 7812.01 7812.01

Dissolved Zinc µg/L 35.42 15.69 16.63 17.77 19.26 18.22 13.61 8.85 9.43 8.5 12.96 21.85 32.74 43.25 80.57 26.96 165.25 150.15
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Table A.89 - TMW-16A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C081504 C0E7820 C0K7768 C0O0775 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 09-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 27-Jun-19 07-Aug-19 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 12-Aug-20 15-Sep-20 08-Dec-20

Field Parameters

Conductivity (Field) µS/cm 103.7 166.42 260.8 - - - 82.8 167 158.6 264.5 104 93.9 158.3 260.80 152.20 157.1 103.7

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 6 6.198 6.54 - - - 6.77 7.07 6.66 7.4 6.56 5.87 6.08 6.27 6.54 6.1 6

Temperature ºC 4.6 7.74 10.6 - - - 5.2 6.8 8 6.6 11.1 6.1 4.6 6.50 9.20 10.6 7.8

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 44 50.4 59 - - - No trend 82 81 72 77 28 29 29 25 22 26 37 36 37 39 69 44 46 54 49 59

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 <1 - - - No trend <1.0 <1.0 <1.0 2.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 5.2 5.7 6.2 0 250 120 Significant Increasing #N/A #N/A 6.2 4.4 4.5 4.2 4.6 4.5 4.8 4.7 4.5 4.9 5.7 6.6 5.2 6 5 5.2 5.8 5.8 5.5 6.2

Dissolved Sulphate (SO4) mg/L 5.9 11.24 19 - - - Significant Increasing #N/A #N/A 4.3 2.6 3.1 5.4 2.4 3.7 3 3.5 3.2 3.5 4.9 5 5.1 6.1 7.3 19 10 5.9 8.3 13

Dissolved Fluoride (F-) mg/L <0.1 <0.1 <0.1 0 1.5 0.12 Significant Decreasing 0.14 0.12 0.11 0.17 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 <0.01 <0.01 - - - Significant Decreasing <0.010 0.011 0.013 0.013 <0.010 <0.010 0.021 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate + Nitrite (N) mg/L <0.05 0.054 0.17 - - - No trend <0.050 <0.050 0.093 <0.050 0.078 0.1 <0.050 <0.050 <0.050 <0.050 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 <0.050 0.17 <0.050 <0.050

Nitrate (N) mg/L <0.05 0.054 0.17 0 10 10 No trend <0.050 <0.050 0.093 <0.050 0.078 0.1 <0.050 <0.050 <0.050 <0.050 <0.050 0.075 <0.050 <0.050 <0.050 <0.050 <0.050 0.17 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.013 0 1 1 No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013

Nitrogen (Ammonia Nitrogen) mg/L <0.05 <0.05 0.07 - - - No trend #N/A #N/A 0.053 0.069 <0.050 0.056 <0.050 <0.050 <0.050 <0.050 <0.050 0.076 <0.050 <0.050 <0.050 0.08 <0.050 <0.050 <0.050 0.07 <0.050 <0.050

Unionized Ammonia (as N) mg/L 0.00000362 0.000012496 0.0000423 - - 0.019 Significant Decreasing 0.01 0.019 0.00056 0.000855 0.000167 0.00394 0.0000306 0.0000328 0.0000403 0.0000186 0.0000422 0.0000588 0.0000181 0.0000887 0.0000154 0.0000587 0.00000252 0.00000362 0.00000654 0.0000423 0.00000612 0.0000039

Physical

Total Alkalinity (Total as CaCO3) mg/L 44 50.4 59 - - - No trend 82 82 72 80 28 29 29 25 22 26 37 36 37 39 69 44 46 54 49 59

Hardness (CaCO3) mg/L 42 50.2 58 - - - No trend 71 65 54 65 28 57 35 38 30 30 38 36 34 39 54 56 48 47 42 58

Reactive Silica (SiO2) mg/L 8.3 10.46 12 - - - Significant Increasing 5.9 7.8 8.4 7.5 8.3 9.3 10 8.3 8.1 9.9 9.1 9.6 9.7 10 10 8.3 10 11 11 12

Colour TCU <5 <5 <5 - - - No trend <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 <5.0 <5.0

Conductivity µS/cm 120 132 150 - - - No trend #N/A #N/A 170 160 140 160 63 71 73 70 65 76 95 88 93 100 140 150 120 120 120 150

pH pH 6.33 6.49 6.65 - - - Significant Decreasing 7.76 7.83 7.56 8.61 6.82 6.85 6.94 6.73 6.46 6.62 6.67 6.79 6.52 6.88 7.16 6.56 6.35 6.56 6.33 6.65

Turbidity NTU 2 17.68 47 - - - Significant Decreasing >1000 >1000 >1000 >1000 24 78 20 8.7 13 4.6 18 120 3.6 47 95 26 2 5.7 47 7.7

Total Organic Carbon (C) mg/L <0.5 1.0375 <5 - - - Significant Decreasing <25 <50 <25 <50 <0.50 0.94 <0.50 0.66 <5.0 <5.0 0.53 <0.50 <0.50 <5.0 <5.0 0.76 <5.0 - <0.50 0.64

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - No trend 82 92 <5.0 53 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <20 30 <20 <20 <20 <20 <20 - <20 <20

Calculated TDS mg/L 76 82 93 - - - No trend 100 95 85 95 47 63 53 50 45 50 61 62 60 65 89 85 77 79 76 93

Total Dissolved Solids mg/L 56 77.75 94 - - - No trend 84 98 98 80 47 40 42 42 51 52 52 49 570 94 93 91 56 - 70 94

Total Suspended Solids mg/L 1 1.8 3.2 - - - Significant Decreasing 2800 8900 8600 3300 44 98 72 7.8 1.6 4 4.8 1.4 2 20 1.6 1.6 1 - 1.4 3.2

Calculated

Anion Sum me/L 1.29 1.398 1.61 - - - No trend 1.92 1.82 1.65 1.84 0.75 0.79 0.79 0.71 0.64 0.73 1.01 1.02 1 1.08 1.67 1.42 1.29 1.37 1.3 1.61

Cation Sum me/L 1.12 1.266 1.42 - - - No trend 1.68 1.54 1.29 1.55 0.75 1.4 0.89 0.95 0.8 0.8 0.96 0.97 0.92 1.04 1.33 1.34 1.22 1.23 1.12 1.42

Ion Balance (% Difference) % 2.79 4.956 7.44 - - - No trend 6.67 8.33 12.2 8.55 0 27.9 5.95 14.5 11.1 4.58 2.54 2.51 4.17 1.89 11.3 2.9 2.79 5.38 7.44 6.27

Langelier Index (@ 20C) N/A -2.24 -2 -1.72 - - - No trend -0.298 -0.285 -0.707 0.461 -2.13 -1.75 -1.9 -2.13 -2.57 -2.34 -2.03 -1.97 -2.4 -1.84 -1.15 -1.93 -2.18 -1.93 -2.24 -1.72

Langelier Index (@ 4C) N/A -2.49 -2.25 -1.97 - - - No trend -0.549 -0.536 -0.958 0.21 -2.39 -2 -2.15 -2.38 -2.82 -2.59 -2.28 -2.22 -2.65 -2.09 -1.4 -2.18 -2.43 -2.18 -2.49 -1.97

Saturation pH (@ 20C) N/A 8.37 8.49 8.57 - - - No trend 8.06 8.12 8.26 8.15 8.95 8.6 8.84 8.86 9.03 8.96 8.7 8.75 8.93 8.72 8.31 8.49 8.53 8.49 8.57 8.37

Saturation pH (@ 4C) N/A 8.62 8.74 8.82 - - - No trend 8.31 8.37 8.51 8.4 9.21 8.85 9.09 9.11 9.28 9.21 8.95 9.01 9.17 8.97 8.56 8.74 8.78 8.74 8.82 8.62

Dissolved Metals

Dissolved Aluminum (Al) µg/L 5.3 9.12 13 - - Equation No trend 5.2 6 6.8 8.6 <5.0 14 8.1 <5.0 6.8 <5.0 <5.0 220 <5.0 <5.0 6.4 13 10 5.3 9 8.3

Dissolved Antimony (Sb) µg/L <1 <1 <1 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1 <1 <1 0 10 5 Significant Decreasing #N/A #N/A <1.0 2.4 1.5 <1.0 <1.0 2.1 1.4 <1.0 <1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 21 25 28 0 1000 1000 No trend 24 38 32 47 15 43 22 28 25 27 20 24 19 23 39 24 27 21 25 28

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.027 0.0584 0.084 0 5 Equation Significant Increasing 0.012 <0.010 <0.010 <0.010 0.016 <0.010 0.011 0.013 0.021 <0.010 0.022 0.022 0.017 0.024 0.022 0.027 0.035 0.081 0.065 0.084

Dissolved Calcium (Ca) µg/L 12000 14000 16000 - - - No trend 23000 21000 17000 20000 8000 17000 10000 11000 8700 8800 11000 9900 9700 11000 16000 16000 13000 13000 12000 16000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 0.526 1.2 0 10 10 Significant Decreasing #N/A #N/A 1.1 0.63 1 0.42 1.3 <0.40 1.2 1.1 2.3 1.2 0.87 0.78 <0.40 0.47 0.71 1.2 0.61 <0.40 <0.40 0.42

Dissolved Copper (Cu) µg/L 1.6 5.02 11 0 2000 Equation Significant Increasing #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.9 <2.0 <2.0 <2.0 6.3 1.3 1.4 4.3 2.8 11 1.6 6.6 3.1

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 Significant Decreasing 91 100 290 <50 330 51 230 87 <50 160 <50 1200 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.8 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3100 3660 4300 - - - Significant Increasing 3200 3300 2900 3600 2000 3300 2200 2400 2100 1900 2500 2700 2500 2900 3600 3800 3500 3600 3100 4300

Dissolved Manganese (Mn) µg/L 35 138 350 2 120 120 Significant Decreasing 760 690 610 430 170 410 280 280 320 240 170 37 23 51 250 350 180 35 45 80

Dissolved Molybdenum (Mo) µg/L <2 <2 <2 - - 73 Significant Decreasing 4.4 4.8 2.1 4.6 <2.0 3.1 <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

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation Significant Decreasing 7.6 8.8 7.1 5.6 6.2 2.5 5.9 4.7 5.5 3.6 3.2 2.7 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 470 492 510 - - - No trend 1400 1000 670 750 340 750 470 450 480 480 440 450 500 500 470 470 500 500 510 480

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4700 5720 6200 0 200000 200000 Significant Increasing #N/A #N/A 5300 4700 4300 5200 3800 5500 4000 4100 4100 4200 4600 4600 5000 5700 5500 4700 5700 6200 6000 6000

Dissolved Strontium (Sr) µg/L 35 39.4 46 0 7000 7000 No trend 51 59 48 76 21 72 30 35 27 28 33 29 27 32 51 41 39 36 35 46

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 <2 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.1 <0.1 <0.1 0 20 15 Significant Decreasing 0.16 0.38 0.13 1.3 <0.10 0.42 <0.10 0.13 0.14 0.1 <0.10 0.15 <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 5.98 10 0 5000 Equation No trend <5.0 <5.0 <5.0 <5.0 7.1 <5.0 <5.0 6.6 6.2 5.6 <5.0 6.3 <5.0 <5.0 6.7 8.4 10 <5.0 6.5 <5.0

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 Significant Decreasing #N/A #N/A 0.14 0.033 0.11 0.033 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 0.013 <0.013 <0.013 - <0.013 <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0032 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.89 - TMW-16A Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C081504 C0E7820 C0K7768 C0O0775 C0W7944

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 09-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 27-Jun-19 07-Aug-19 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 12-Aug-20 15-Sep-20 08-Dec-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - Significant Increasing <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.053 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.053 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090 <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA - NA NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA NA NA NA NA - NA NA NA NA - NA NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 5 5 5 100 5 5

Cadmium µg/L 0.12 0.11 0.1 0.11 0.06 0.1 0.07 0.07 0.06 0.06 0.07 0.07 0.06 0.07 0.1 0.1 0.09 0.08 0.08 0.1

Copper µg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Lead µg/L 2.06 1.84 1 1.84 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Nickel µg/L 4927.73 4560.16 25 4560.16 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Dissolved Zinc µg/L 28.29 31.28 25.7 24.49 5.72 17.23 6.4 10.88 11.57 16.7 10.9 4.52 8.77 22.48 32.13 20.7 28.74 - 10.89 19.99
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Table A.90 - TMW-16B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C081504 C0E7820 C0K7768 C0O0775

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 09-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 28-Mar-19 27-Jun-19 07-Aug-19 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 12-Aug-20 15-Sep-20

Field Parameters

Conductivity (Field) µS/cm 156.7 173.14 231.5 - - - 148 234 240.6 392.6 364.2 157 155.5 156.7 231.50 159.40 159.8

Dissolved Oxygen mg/L - - -

Oxidation Reduction Potential mV - - -

pH (Field) pH 7.4 7.622 8.04 - - - 6.77 8.1 7.99 7.63 8.08 8.11 7.95 7.64 8.04 7.56 7.47

Temperature ºC 6.3 6.76 7.4 - - - 5.2 7.5 7.3 7.1 7.2 7.1 6.3 6.3 7.40 7.00 6.7

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L 81 95.4 100 - - - Significant Decreasing 100 110 110 110 110 110 110 100 110 100 100 100 96 99 100 110 97 100 99 81

Carb. Alkalinity (calc. as CaCO3) mg/L <1 <1 1.3 - - - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0

Dissolved Chloride (Cl) mg/L 3.5 5.02 9.9 0 250 120 No trend #N/A #N/A 4.2 4.3 4.3 4.1 4.7 3.8 4.3 4.1 3.5 3.4 4.3 9.5 4.4 3.9 4 3.7 3.5 4.2 3.5 9.9

Dissolved Sulphate (SO4) mg/L 14 29 87 - - - No trend #N/A #N/A 19 18 17 16 15 15 6.5 14 12 15 13 13 11 15 14 16 14 15 14 87

Dissolved Fluoride (F-) mg/L <0.1 0.176 0.22 0 1.5 0.12 No trend 0.22 0.22 0.22 0.22 0.22 0.23 0.23 0.23 0.23 0.22 0.23 0.21 0.23 0.22 0.22 0.24 0.21 0.22 0.2 <0.10

Nutrients

Orthophosphate (P) mg/L <0.01 0.0138 0.018 - - - No trend 0.013 0.011 0.014 0.014 0.012 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 0.015 0.011 0.019 0.019 0.018 0.017 0.012 <0.010

Nitrate + Nitrite (N) mg/L <0.05 <0.05 0.075 - - - No trend <0.050 <0.050 2.3 <0.050 <0.050 0.084 <0.050 <0.050 <0.050 <0.050 <0.050 0.051 <0.050 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrate (N) mg/L <0.05 <0.05 0.062 0 10 10 No trend <0.050 <0.050 2.3 <0.050 <0.050 0.084 <0.050 <0.050 <0.050 <0.050 <0.050 0.051 <0.050 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Nitrite (N) mg/L <0.01 <0.01 0.012 0 1 1 No trend <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.05 0.0688 0.16 - - - No trend #N/A #N/A 0.07 0.062 0.074 <0.050 <0.050 0.079 <0.050 0.052 <0.050 <0.050 <0.050 <0.050 0.078 <0.050 0.056 <0.050 0.064 0.07 0.16 <0.050

Unionized Ammonia (as N) mg/L 0.0000873 0.00051246 0.00114 - - 0.019 No trend 0.01 0.019 0.000972 0.000881 0.000608 0.000339 0.000332 0.00115 0.000247 0.0000387 0.00047 0.000332 0.000361 0.000156 0.00137 0.000283 0.00104 0.000304 0.000384 0.00114 0.000846 0.000105

Physical

Total Alkalinity (Total as CaCO3) mg/L 81 95.8 100 - - - Significant Decreasing 100 110 110 110 110 110 110 100 110 100 100 100 97 100 100 110 98 100 100 81

Hardness (CaCO3) mg/L 82 92.8 97 - - - No trend 94 97 97 96 96 96 98 97 97 94 99 100 110 96 99 94 94 82 97 95

Reactive Silica (SiO2) mg/L 9.4 9.76 10 - - - Significant Increasing 9.4 8.8 9.3 9 9.3 9.3 10 9.3 9.3 9.6 9.4 10 9.7 9.1 9.3 9.4 9.4 9.8 9.7 10

Colour TCU <5 140 690 - - - No trend <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 <5.0 690

Conductivity µS/cm 230 264 380 - - - No trend #N/A #N/A 230 240 240 240 230 240 240 240 240 240 230 250 220 230 230 230 240 240 230 380

pH pH 6.01 7.606 8.17 - - - No trend 7.88 7.89 7.65 7.87 7.86 7.9 7.73 7.86 7.53 7.86 7.76 7.92 7.99 7.79 7.99 7.99 8.17 7.98 7.93 6.01

Turbidity NTU 45 171.6 420 - - - No trend >1000 67 >1000 540 34 240 67 160 18 11 13 150 >1000 18 0.83 95 420 240 70 83

Total Organic Carbon (C) mg/L <5 8.125 <50 - - - No trend <0.50 0.99 <5.0 <5.0 <0.50 <5.0 <5.0 <5.0 6 0.88 0.96 <5.0 <0.50 1.1 <0.50 <5.0 <5.0 <5.0 - <5.0

Total Chemical Oxygen Demand mg/L <20 <20 <20 - - - Significant Increasing <5.0 6 <5.0 <5.0 <5.0 <5.0 21 7.1 23 <5.0 <20 <20 61 <20 <20 <20 <20 <20 - <20

Calculated TDS mg/L 130 148 200 - - - Significant Decreasing 150 150 160 140 150 140 140 140 140 140 140 140 140 140 140 140 130 130 140 200

Total Dissolved Solids mg/L 120 135 150 - - - No trend 130 140 130 130 140 140 130 150 140 140 130 140 130 140 140 130 140 130 - 120

Total Suspended Solids mg/L 5.6 108.65 230 - - - Significant Decreasing 110 730 3000 2100 45 360 92 95 15 5.8 11 320 64 57 36 220 230 190 - 5.6

Calculated

Anion Sum me/L 2.38 2.692 3.71 - - - Significant Decreasing 2.6 2.67 2.87 2.61 2.68 2.61 2.5 2.45 2.48 2.46 2.42 2.59 2.31 2.45 2.51 2.61 2.38 2.46 2.41 3.71

Cation Sum me/L 2.19 2.384 2.46 - - - Significant Decreasing 2.53 2.6 2.56 2.52 2.5 2.5 2.51 2.5 2.49 2.39 2.53 2.58 2.68 2.41 2.53 2.38 2.4 2.19 2.46 2.42

Ion Balance (% Difference) % 0.42 5.854 21 - - - No trend 1.36 1.33 5.71 1.75 3.47 2.15 0.2 1.01 0.2 1.44 2.22 0.19 7.41 0.82 0.4 4.61 0.42 5.81 1.03 21

Langelier Index (@ 20C) N/A -2 -0.328 0.259 - - - No trend 0 0.041 -0.189 0.01 0.011 0.048 -0.105 -0.02 -0.343 -0.033 -0.102 0.036 0.131 -0.103 0.134 0.133 0.259 0.011 0.038 -2

Langelier Index (@ 4C) N/A -2.25 -0.5782 0.009 - - - No trend -0.251 -0.209 -0.44 -0.241 -0.239 -0.203 -0.355 -0.27 -0.594 -0.284 -0.353 -0.215 -0.119 -0.354 -0.116 -0.118 0.009 -0.24 -0.212 -2.25

Saturation pH (@ 20C) N/A 7.88 7.934 8.02 - - - Significant Increasing 7.88 7.85 7.84 7.86 7.85 7.85 7.83 7.88 7.87 7.89 7.86 7.89 7.86 7.89 7.86 7.86 7.91 7.97 7.89 8.02

Saturation pH (@ 4C) N/A 8.13 8.184 8.27 - - - Significant Increasing 8.13 8.1 8.09 8.11 8.1 8.1 8.08 8.13 8.12 8.14 8.12 8.14 8.11 8.14 8.11 8.11 8.16 8.22 8.14 8.27

Dissolved Metals

Dissolved Aluminum (Al) µg/L <5 <5 5.3 - - Equation No trend 5.6 5.2 6.2 6.5 <5.0 7.3 6.4 <5.0 <5.0 <5.0 6 7.1 390 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1 1 3 0 6 6 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3 <1.0 <1.0

Dissolved Arsenic (As) µg/L 6.3 6.62 7.1 0 10 5 No trend #N/A #N/A 6.4 7.6 7.2 7.4 6.1 7.4 6.8 7.6 6.1 7.5 5.7 6.9 8.8 7 7.2 6.9 6.6 7.1 6.6 6.3

Dissolved Barium (Ba) µg/L 74 74.4 76 0 1000 1000 Significant Increasing 57 63 66 69 68 67 76 75 74 69 74 63 110 78 75 72 74 74 76 74

Dissolved Beryllium (Be) µg/L <1 <1 <1 0 4 4 No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2 <2 <2 - - - No trend <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 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 0 5000 1200 No trend <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.01 <0.01 <0.01 0 5 Equation No trend <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 <0.010 0.065 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 24000 28400 30000 - - - No trend 29000 30000 30000 30000 29000 30000 30000 30000 30000 29000 31000 30000 33000 30000 31000 29000 29000 24000 30000 29000

Dissolved Chromium (Cr) µg/L <1 <1 <1 0 50 - No trend <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.4 <0.4 <0.4 0 10 10 No trend #N/A #N/A <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 1.7 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <0.5 2.5 4.8 0 2000 Equation No trend #N/A #N/A <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.7 <0.50 6 0.84 <0.50 <0.50 <0.50 4.6 <0.50 4.8

Dissolved Iron (Fe) µg/L <50 <50 <50 - - 300 Significant Decreasing <50 100 150 80 <50 78 68 82 65 91 <50 <50 850 63 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.5 <0.5 <0.5 0 5 Equation No trend <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 4.1 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5100 5280 5400 - - - No trend 5100 5400 5500 5400 5400 5300 5400 5400 5500 5100 5200 6500 6100 5300 5300 4900 5100 5300 5300 5400

Dissolved Manganese (Mn) µg/L 200 256 300 5 120 120 Significant Decreasing 300 300 290 290 280 290 300 290 280 280 300 300 510 170 290 210 260 270 250 300

Dissolved Molybdenum (Mo) µg/L 6.9 7.02 7.3 - - 73 Significant Decreasing 7.9 8.1 8.1 8.2 7.4 6.5 7.7 14 8.7 7.5 8.3 5.3 4.2 6.9 7.2 7 7.3 6.9 6.9 6.9

Dissolved Nickel (Ni) µg/L <2 <2 <2 - - Equation No trend <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 - - - No trend <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 180 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 780 794 820 - - - Significant Decreasing 870 860 850 820 780 830 850 840 810 770 860 830 870 850 820 780 780 780 790 820

Dissolved Selenium (Se) µg/L <0.5 <0.5 <0.5 0 50 1 Significant Decreasing <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.1 <0.1 <0.1 0 100 0.1 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 11000 11600 12000 0 200000 200000 Significant Decreasing #N/A #N/A 14000 14000 13000 13000 13000 13000 12000 12000 12000 11000 12000 13000 11000 11000 12000 11000 11000 12000 11000 12000

Dissolved Strontium (Sr) µg/L 250 250 250 0 7000 7000 No trend 250 250 250 240 240 240 250 250 240 240 250 260 250 250 260 240 250 250 250 250

Dissolved Thallium (Tl) µg/L <0.1 <0.1 <0.1 0 2 0.8 No trend <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2 <2 <2 0 4400 4400 No trend <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 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2 <2 2.1 - - - No trend <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 5.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 1.5 1.58 1.7 0 20 15 No trend 1.6 1.4 1.5 1.5 1.6 1.5 1.8 1.8 1.6 1.5 1.5 1.5 2.9 1.5 1.6 1.5 1.7 1.6 1.5 1.5

Dissolved Vanadium (V) µg/L <2 <2 <2 0 6.2 6 No trend <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 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5 <5 5.7 0 5000 Equation Significant Increasing <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.9 <5.0 <5.0 <5.0 <5.0 5.4 <5.0 5.7

Total Metals

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 0 1 0.026 No trend #N/A #N/A <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.013 <0.0020 <0.013 <0.013 <0.013 <0.013 <0.013 - <0.013

Specialty

Radium-226 Bq/L - - -

Cyanate mg/L <0.05 <0.05 <0.05 - - - No trend <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050

Strong Acid Dissoc. Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - Significant Increasing <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - No trend <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 - <0.17 <0.17 <0.17 <0.17 - <0.17

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0 200 0.005 No trend #N/A #N/A <0.003 <0.003 - <0.003 0.0032 <0.003 <0.003 <0.003 <0.003 <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 - <0.0030

Total Cyanide (CN) mg/L <0.005 <0.005 <0.005 - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050

Organics

Benzene mg/L <0.001 <0.001 <0.001 0 0.005 0.005 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Toluene mg/L <0.001 <0.001 <0.001 0 0.06 0.002 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A
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Table A.90 - TMW-16B Water Quality

Parameter Units GCP Triggers Sample Date  

Minimum Mean Maximum
Exceeding 

Guideline 1
MK Trend Tier 1 Trigger Tier 2 Trigger  C081504 C0E7820 C0K7768 C0O0775

01-Jun-16 01-Sep-16 01-Dec-16 13-Mar-17 05-Jun-17 14-Sep-17 06-Dec-17 09-Mar-18 06-Jun-18 11-Sep-18 11-Dec-18 28-Mar-19 27-Jun-19 07-Aug-19 30-Sep-19 19-Dec-19 27-Mar-20 12-Jun-20 12-Aug-20 15-Sep-20

Statistics: from 01-Jan-20 to  31-Dec-20 IA Appendix 

K, Table 6, 

Column B

IA Appendix 

K, Table 6, 

Column A

Ethylbenzene mg/L <0.001 <0.001 <0.001 0 0.14 0.09 No trend <0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010

Total Xylenes mg/L <0.002 <0.002 <0.002 0 0.09 0.09 No trend <0.0026 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020

C6 - C10 (less BTEX) mg/L <0.09 <0.09 <0.09 - - - No trend <0.013 <0.010 <0.010 <0.050 <0.050 <0.050 0.2 <0.010 <0.010 <0.010 <0.010 <0.010 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090

>C10-C16 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.050 0.054 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050

>C16-C21 Hydrocarbons mg/L <0.05 <0.05 <0.05 - - - No trend <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.16 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 - <0.050

>C21-<C32 Hydrocarbons mg/L <0.09 <0.09 <0.09 - - - Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.61 <0.10 0.25 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090

Modified TPH (Tier1) mg/L <0.09 <0.09 <0.09 0 3.2 0.1 Significant Decreasing <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.98 <0.10 0.3 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.090 <0.090 - <0.090

Hydrocarbon Resemblance mg/L - - NA NA NA NA NA NA NA NAUnidentified compound(s) in fuel / lube range.NA NA NA NA - NA NA NA NA - NA

Reached Baseline at C32 mg/L - - NA NA NA NA NA NA NA NA Yes NA NA NA NA - NA NA NA NA - NA

Calculated Guidelines

Aluminum µg/L 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Cadmium µg/L 0.15 0.15 0.15 0.15 0.15 0.15 0.16 0.15 0.15 0.15 0.16 0.16 0.17 0.15 0.16 0.15 0.15 0.13 0.15 0.15

Copper µg/L 2.24 2.3 2.3 2.28 2.28 2.28 2.32 2.3 2.3 2.24 2.34 2.36 2.57 2.28 2.34 2.24 2.24 2 2.3 2.26

Lead µg/L 2.94 3.06 3.06 3.02 3.02 3.02 3.1 3.06 3.06 2.94 3.14 3.18 3.59 3.02 3.14 2.94 2.94 2.47 3.06 2.98

Nickel µg/L 6304.46 6480.78 6480.78 6422.08 6422.08 6422.08 6539.4 6480.78 6480.78 6304.46 6597.96 6656.44 7237.43 6422.08 6597.96 6304.46 6304.46 5592.04 6480.78 6363.31

Dissolved Zinc µg/L 7.58 12.46 21.92 18.14 7.86 17.7 20.73 44.9 21.52 11.83 11.57 22.93 7.48 13.96 6.6 16.66 21.45 13.6 - 24.88
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Table A.90 - TMW-16B Water Quality

Parameter Units

Field Parameters

Conductivity (Field) µS/cm

Dissolved Oxygen mg/L

Oxidation Reduction Potential mV

pH (Field) pH

Temperature ºC

Major Anions

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Dissolved Chloride (Cl) mg/L

Dissolved Sulphate (SO4) mg/L

Dissolved Fluoride (F-) mg/L

Nutrients

Orthophosphate (P) mg/L

Nitrate + Nitrite (N) mg/L

Nitrate (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Unionized Ammonia (as N) mg/L

Physical

Total Alkalinity (Total as CaCO3) mg/L

Hardness (CaCO3) mg/L

Reactive Silica (SiO2) mg/L

Colour TCU

Conductivity µS/cm

pH pH

Turbidity NTU

Total Organic Carbon (C) mg/L

Total Chemical Oxygen Demand mg/L

Calculated TDS mg/L

Total Dissolved Solids mg/L

Total Suspended Solids mg/L

Calculated

Anion Sum me/L

Cation Sum me/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Dissolved Metals

Dissolved Aluminum (Al) µg/L

Dissolved Antimony (Sb) µg/L

Dissolved Arsenic (As) µg/L

Dissolved Barium (Ba) µg/L

Dissolved Beryllium (Be) µg/L

Dissolved Bismuth (Bi) µg/L

Dissolved Boron (B) µg/L

Dissolved Cadmium (Cd) µg/L

Dissolved Calcium (Ca) µg/L

Dissolved Chromium (Cr) µg/L

Dissolved Cobalt (Co) µg/L

Dissolved Copper (Cu) µg/L

Dissolved Iron (Fe) µg/L

Dissolved Lead (Pb) µg/L

Dissolved Magnesium (Mg) µg/L

Dissolved Manganese (Mn) µg/L

Dissolved Molybdenum (Mo) µg/L

Dissolved Nickel (Ni) µg/L

Dissolved Phosphorus (P) µg/L

Dissolved Potassium (K) µg/L

Dissolved Selenium (Se) µg/L

Dissolved Silver (Ag) µg/L

Dissolved Sodium (Na) µg/L

Dissolved Strontium (Sr) µg/L

Dissolved Thallium (Tl) µg/L

Dissolved Tin (Sn) µg/L

Dissolved Titanium (Ti) µg/L

Dissolved Uranium (U) µg/L

Dissolved Vanadium (V) µg/L

Dissolved Zinc (Zn) µg/L

Total Metals

Total Mercury (Hg) µg/L

Specialty

Radium-226 Bq/L

Cyanate mg/L

Strong Acid Dissoc. Cyanide (CN) mg/L

Thiocyanate mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Total Cyanide (CN) mg/L

Organics

Benzene mg/L

Toluene mg/L

Sample Date  

C0W7944

08-Dec-20

158.3

7.4

6.4

100

<1.0

4

15

0.2

0.017

0.075

0.062

0.012

<0.050

0.0000873

100

96

9.9

<5.0

230

7.94

45

<50

<20

140

150

9

2.5

2.45

1.01

0.052

-0.198

7.88

8.13

5.3

<1.0

6.5

74

<1.0

<2.0

<50

<0.010

30000

<1.0

<0.40

2.6

<50

<0.50

5300

200

7.1

<2.0

<100

800

<0.50

<0.10

12000

250

<0.10

<2.0

2.1

1.6

<2.0

<5.0

<0.013

<0.050

-

<0.17

<0.0030

<0.0050

<0.0010

<0.0010
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Table A.90 - TMW-16B Water Quality

Parameter Units

Ethylbenzene mg/L

Total Xylenes mg/L

C6 - C10 (less BTEX) mg/L

>C10-C16 Hydrocarbons mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Calculated Guidelines

Aluminum µg/L

Cadmium µg/L

Copper µg/L

Lead µg/L

Nickel µg/L

Dissolved Zinc µg/L

Sample Date  

C0W7944

08-Dec-20

<0.0010

<0.0020

<0.090

<0.050

<0.050

<0.090

<0.090

NA

NA

100

0.15

2.28

3.02

6422.08

64.24
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Atlantic Mining NS Inc.

Groundwater Quality:  Quality Assurance/ Quality Control

Location ID

Sample ID PLM-5A PLM-DUPA WRW-3A WRW-DUPA TMW-1B TMW-DUPA TMW-3B TMW-DUPB TMW-7B TMW-DUPC OPM-4B OPM-DUPA - PLM-DUPA

Parameter Units 12-Mar-20 12-Mar-20 17-Mar-20 17-Mar-20 18-Mar-20 18-Mar-20 19-Mar-20 19-Mar-20 19-Mar-20 19-Mar-20 25-Mar-20 25-Mar-20 - 9-Jun-20

Anion Sum me/L N/A 2.45 2.49 NA N/A 1.85 1.82 NA N/A 0.68 0.69 NA N/A 1.75 1.74 NA N/A 1.18 1.19 NA N/A 0.59 0.58 NA N/A - 3.01 NA N/A

Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 91 92 1% 1 71 70 -1% 1 21 21 0% 1 74 74 0% 1 36 36 0% 1 9 8.8 NA 1 - 120 #VALUE! 1

Calculated TDS mg/L 1 140 140 0% 1 100 100 0% 1 39 40 3% 1 97 97 0% 1 78 79 1% 1 39 39 0% 1 - 170 #VALUE! 1

Carb. Alkalinity (calc. as CaCO3) mg/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 - <1.0 #VALUE! 1

Cation Sum me/L N/A 2.48 2.47 NA N/A 1.62 1.58 NA N/A 0.58 0.6 NA N/A 1.55 1.57 NA N/A 1.15 1.19 NA N/A 0.56 0.56 NA N/A - 3.04 NA N/A

Colour TCU 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 25 86 77 NA 5 <5.0 <5.0 NA 5 - <5.0 #VALUE! 5

Conductivity uS/cm 1 240 240 0% 1 160 160 0% 1 57 58 2% 1 140 140 0% 1 100 110 10% 1 69 69 0% 1 - 290 #VALUE! 1

Dissolved Chloride (Cl) mg/L 1 5.5 5.9 NA 1 4 4 NA 1 6.6 6.8 NA 1 5.5 5.4 NA 1 5.4 5.2 NA 1 10 10 0% 1 - 4.1 #VALUE! 1

Dissolved Fluoride (F-) mg/L 0.1 0.21 0.19 NA 0.1 <0.10 0.1 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 - 0.18 #VALUE! 0.1

Dissolved Sulphate (SO4) mg/L 2 22 22 0% 2 14 14 NA 2 3.8 3.2 NA 2 5.6 5.3 NA 2 15 15 NA 2 5.5 5.9 NA 2 - 24 #VALUE! 2

Hardness (CaCO3) mg/L 1 80 80 0% 1 56 55 -2% 1 22 23 4% 1 64 66 3% 1 46 47 2% 1 12 12 0% 1 - 99 #VALUE! 1

Ion Balance (% Difference) % N/A 0.61 0.4 NA N/A 6.63 7.06 NA N/A 7.94 6.98 NA N/A 6.06 5.14 NA N/A 1.29 0 NA N/A 2.61 1.75 NA N/A - 0.5 NA N/A

Langelier Index (@ 20C) N/A N/A -0.321 -0.373 NA N/A -0.735 -0.724 NA N/A -1.98 -1.95 NA N/A -0.653 -0.559 NA N/A -1.94 -1.78 NA N/A -3.7 -3.78 NA N/A - 0.146 NA N/A

Langelier Index (@ 4C) N/A N/A -0.571 -0.623 NA N/A -0.985 -0.975 NA N/A -2.24 -2.21 NA N/A -0.905 -0.811 NA N/A -2.2 -2.03 NA N/A -3.95 -4.04 NA N/A - -0.105 NA N/A

Nitrate (N) mg/L 0.05 0.059 0.075 NA 0.05 0.32 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 - <0.050 #VALUE! 0.05

Nitrate + Nitrite (N) mg/L 0.05 0.07 0.075 NA 0.05 0.32 0.056 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 - <0.050 #VALUE! 0.05

Nitrite (N) mg/L 0.01 0.011 <0.010 NA 0.01 <0.010 0.01 NA 0.01 0.014 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 - <0.010 #VALUE! 0.01

Nitrogen (Ammonia Nitrogen) mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 0.19 0.21 NA 0.05 <0.050 <0.050 NA 0.05 - 0.076 #VALUE! 0.05

Orthophosphate (P) mg/L 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 - <0.010 #VALUE! 0.01

pH pH N/A 7.7 7.65 #VALUE! N/A 7.55 7.56 #VALUE! N/A 7.12 7.12 #VALUE! N/A 7.46 7.54 #VALUE! N/A 6.64 6.78 #VALUE! N/A 6.1 6.04 #VALUE! N/A - 7.94 #VALUE! N/A

Reactive Silica (SiO2) mg/L 0.5 9.6 9.3 -3% 0.5 7.8 8 3% 0.5 4.8 4.8 NA 0.5 10 10 0% 0.5 13 13 0% 0.5 6.2 6.2 0% 0.5 - 8.4 #VALUE! 0.5

Saturation pH (@ 20C) N/A N/A 8.03 8.02 NA N/A 8.29 8.28 NA N/A 9.1 9.08 NA N/A 8.11 8.1 NA N/A 8.59 8.56 NA N/A 9.8 9.83 NA N/A - 7.79 NA N/A

Saturation pH (@ 4C) N/A N/A 8.28 8.27 NA N/A 8.54 8.53 NA N/A 9.35 9.33 NA N/A 8.36 8.35 NA N/A 8.84 8.81 NA N/A 10.1 10.1 NA N/A - 8.04 NA N/A

Total Alkalinity (Total as CaCO3) mg/L 5 91 93 2% 5 72 70 -3% 5 21 21 NA 5 74 74 0% 5 36 36 NA 5 9.1 8.8 NA 25 - 120 #VALUE! 5

Total Chemical Oxygen Demand mg/L 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 32 25 NA 20 <20 <20 NA 20 - <20 #VALUE! 20

Total Mercury (Hg) ug/L 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 - <0.013 #VALUE! 0.013

Total Organic Carbon (C) mg/L 0.5 <0.50 <0.50 NA 0.5 1.2 <5.0 NA 0.5 <0.50 <0.50 NA 0.5 1 0.95 NA 0.5 8.7 8.7 0% 0.5 2.8 2.7 NA 0.5 - 1.4 #VALUE! 0.5

Total Suspended Solids mg/L 1 4.2 3 NA 1 1.2 28 NA 1 1.8 1.4 NA 1 9.4 7.8 NA 2 4.4 4 NA 1 5.8 11 NA 3.3 - 47 #VALUE! 1

Total Dissolved Solids mg/L 10 140 140 0% 10 150 110 -31% 10 29 39 NA 10 96 92 NA 10 92 78 NA 10 37 52 NA 10 - 160 #VALUE! 10

Turbidity NTU 0.1 40 28 -35% 0.1 52 67 25% 0.1 3.2 1.9 -51% 0.1 8.2 7.2 -13% 0.1 5 5.7 13% 0.1 5.3 4.5 -16% 0.1 - 80 #VALUE! 0.1

Dissolved Aluminum (Al) ug/L 5 <5.0 <5.0 NA 5 8.2 9 NA 5 8.2 8.8 NA 5 <5.0 <5.0 NA 5 82 91 10% 5 140 140 0% 5 - 7.9 #VALUE! 5

Dissolved Antimony (Sb) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 - <1.0 #VALUE! 1

Dissolved Arsenic (As) ug/L 1 4.4 4.4 NA 1 <1.0 <1.0 NA 1 1.4 1.3 NA 1 4 4.2 NA 1 3.2 3.5 NA 1 <1.0 <1.0 NA 1 - 4.5 #VALUE! 1

Dissolved Barium (Ba) ug/L 1 24 18 -29% 1 17 22 26% 1 7.8 3 NA 1 19 19 0% 1 12 12 0% 1 17 17 0% 1 - 24 #VALUE! 1

Dissolved Beryllium (Be) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 - <1.0 #VALUE! 1

Dissolved Bismuth (Bi) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 - <2.0 #VALUE! 2

Dissolved Boron (B) ug/L 50 51 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 - <50 #VALUE! 50

Dissolved Cadmium (Cd) ug/L 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 0.014 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.14 0.13 -7% 0.01 - <0.010 #VALUE! 0.01

Dissolved Calcium (Ca) ug/L 100 24000 24000 0% 100 17000 16000 -6% 100 7500 7800 4% 100 23000 23000 0% 100 16000 16000 0% 100 3500 3500 0% 100 - 32000 #VALUE! 100

Dissolved Chromium (Cr) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 - <1.0 #VALUE! 1

Dissolved Cobalt (Co) ug/L 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 1.4 1.7 NA 0.4 2.5 2.5 NA 0.4 - <0.40 #VALUE! 0.4

Dissolved Copper (Cu) ug/L 0.5 2.8 <0.50 NA 0.5 <0.50 2.4 NA 0.5 3 0.57 NA 0.5 3.3 3.1 NA 0.5 <0.50 <0.50 NA 0.5 11 11 0% 0.5 - 0.92 #VALUE! 0.5

Dissolved Iron (Fe) ug/L 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 2100 2200 5% 50 93 63 NA 50 - <50 #VALUE! 50

Dissolved Lead (Pb) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.52 <0.50 NA 0.5 - <0.50 #VALUE! 0.5

Dissolved Magnesium (Mg) ug/L 100 5000 5000 0% 100 3400 3300 -3% 100 840 850 NA 100 1800 1800 0% 100 1700 1800 6% 100 820 810 NA 100 - 4600 #VALUE! 100

Dissolved Manganese (Mn) ug/L 2 32 31 -3% 2 170 160 -6% 2 2.8 3.2 NA 2 7.6 7.9 NA 2 410 430 5% 2 160 160 0% 2 - 190 #VALUE! 2

Dissolved Molybdenum (Mo) ug/L 2 8.5 8.3 NA 2 4.2 4.3 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 - 12 #VALUE! 2

Dissolved Nickel (Ni) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 5.7 6.1 NA 2 - <2.0 #VALUE! 2

Dissolved Phosphorus (P) ug/L 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 - <100 #VALUE! 100

Dissolved Potassium (K) ug/L 100 720 770 NA 100 370 370 NA 100 230 230 NA 100 1400 1400 0% 100 720 720 NA 100 350 370 NA 100 - 640 #VALUE! 100

Dissolved Selenium (Se) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 - <0.50 #VALUE! 0.5

Dissolved Silver (Ag) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 - <0.10 #VALUE! 0.1

Dissolved Sodium (Na) ug/L 100 20000 19000 -5% 100 11000 11000 0% 100 3000 3100 3% 100 5200 5200 0% 100 2800 3000 7% 100 7000 7100 1% 100 - 24000 #VALUE! 100

Dissolved Strontium (Sr) ug/L 2 170 170 0% 2 79 76 -4% 2 16 17 NA 2 69 69 0% 2 59 60 2% 2 16 16 NA 2 - 170 #VALUE! 2

Dissolved Thallium (Tl) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 - <0.10 #VALUE! 0.1

Dissolved Tin (Sn) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 - <2.0 #VALUE! 2

Dissolved Titanium (Ti) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 - <2.0 #VALUE! 2

Dissolved Uranium (U) ug/L 0.1 1.7 1.6 -6% 0.1 0.35 0.35 NA 0.1 <0.10 0.11 NA 0.1 0.24 0.25 NA 0.1 0.38 0.39 NA 0.1 0.13 0.13 NA 0.1 - 1.9 #VALUE! 0.1

Dissolved Vanadium (V) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 - <2.0 #VALUE! 2

Dissolved Zinc (Zn) ug/L 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 5.3 <5.0 NA 5 <5.0 <5.0 NA 5 22 20 NA 5 - <5.0 #VALUE! 5

Total Cyanide (CN) mg/L 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 - <0.0050 #VALUE! 0.005

Weak Acid Dissociable Cyanide (CN-) mg/L 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 - <0.0030 #VALUE! 0.003

Benzene mg/L 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 - <0.0010 #VALUE! 0.001

Toluene mg/L 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 - <0.0010 #VALUE! 0.001

Ethylbenzene mg/L 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 - <0.0010 #VALUE! 0.001

Total Xylenes mg/L 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 - <0.0020 #VALUE! 0.002

>C10-C16 Hydrocarbons mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 - <0.050 #VALUE! 0.05

C6 - C10 (less BTEX) mg/L 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 - <0.090 #VALUE! 0.09

>C16-C21 Hydrocarbons mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 - <0.050 #VALUE! 0.05

>C21-<C32 Hydrocarbons mg/L 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 - <0.090 #VALUE! 0.09

Modified TPH (Tier1) mg/L 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 - <0.090 #VALUE! 0.09

Hydrocarbon Resemblance mg/L N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A - NA NA N/A

Reached Baseline at C32 mg/L N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A - NA NA N/A

Total Aluminum (Al) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Antimony (Sb) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Arsenic (As) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Barium (Ba) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Beryllium (Be) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Bismuth (Bi) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Boron (B) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Cadmium (Cd) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Calcium (Ca) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Chromium (Cr) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Cobalt (Co) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Copper (Cu) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Iron (Fe) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Lead (Pb) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Magnesium (Mg) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Manganese (Mn) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Molybdenum (Mo) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Nickel (Ni) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Phosphorus (P) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Potassium (K) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Selenium (Se) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Silver (Ag) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Sodium (Na) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Strontium (Sr) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Thallium (Tl) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Tin (Sn) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Titanium (Ti) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Uranium (U) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Vanadium (V) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total Zinc (Zn) ug/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Thiocyanate mg/L 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 #VALUE! 0.17

Cyanate mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 0.07 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 #VALUE! 0.05

Note:  

RDL  Reportable Detection Limit

NA     Not Available

Bold Italics indicates RPD greater than 25%

TMW-3B

Reporting Limit RPD (%)

WRW-3A

Reporting Limit RPD (%)

PLM-5A

Reporting Limit RPD (%)

TMW-1B

Reporting Limit RPD (%)

TMW-7B

Reporting Limit RPD (%)

OPM-4B

Reporting Limit RPD (%)

Dup not recorded on field sheets

Reporting Limit RPD (%) Reporting Limit
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Atlantic Mining NS Inc.

Groundwater Quality:  Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter Units

Anion Sum me/L

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Calculated TDS mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Cation Sum me/L

Colour TCU

Conductivity uS/cm

Dissolved Chloride (Cl) mg/L

Dissolved Fluoride (F-) mg/L

Dissolved Sulphate (SO4) mg/L

Hardness (CaCO3) mg/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Nitrate (N) mg/L

Nitrate + Nitrite (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Orthophosphate (P) mg/L

pH pH

Reactive Silica (SiO2) mg/L

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Total Alkalinity (Total as CaCO3) mg/L

Total Chemical Oxygen Demand mg/L

Total Mercury (Hg) ug/L

Total Organic Carbon (C) mg/L

Total Suspended Solids mg/L

Total Dissolved Solids mg/L

Turbidity NTU

Dissolved Aluminum (Al) ug/L

Dissolved Antimony (Sb) ug/L

Dissolved Arsenic (As) ug/L

Dissolved Barium (Ba) ug/L

Dissolved Beryllium (Be) ug/L

Dissolved Bismuth (Bi) ug/L

Dissolved Boron (B) ug/L

Dissolved Cadmium (Cd) ug/L

Dissolved Calcium (Ca) ug/L

Dissolved Chromium (Cr) ug/L

Dissolved Cobalt (Co) ug/L

Dissolved Copper (Cu) ug/L

Dissolved Iron (Fe) ug/L

Dissolved Lead (Pb) ug/L

Dissolved Magnesium (Mg) ug/L

Dissolved Manganese (Mn) ug/L

Dissolved Molybdenum (Mo) ug/L

Dissolved Nickel (Ni) ug/L

Dissolved Phosphorus (P) ug/L

Dissolved Potassium (K) ug/L

Dissolved Selenium (Se) ug/L

Dissolved Silver (Ag) ug/L

Dissolved Sodium (Na) ug/L

Dissolved Strontium (Sr) ug/L

Dissolved Thallium (Tl) ug/L

Dissolved Tin (Sn) ug/L

Dissolved Titanium (Ti) ug/L

Dissolved Uranium (U) ug/L

Dissolved Vanadium (V) ug/L

Dissolved Zinc (Zn) ug/L

Total Cyanide (CN) mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

>C10-C16 Hydrocarbons mg/L

C6 - C10 (less BTEX) mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Total Aluminum (Al) ug/L

Total Antimony (Sb) ug/L

Total Arsenic (As) ug/L

Total Barium (Ba) ug/L

Total Beryllium (Be) ug/L

Total Bismuth (Bi) ug/L

Total Boron (B) ug/L

Total Cadmium (Cd) ug/L

Total Calcium (Ca) ug/L

Total Chromium (Cr) ug/L

Total Cobalt (Co) ug/L

Total Copper (Cu) ug/L

Total Iron (Fe) ug/L

Total Lead (Pb) ug/L

Total Magnesium (Mg) ug/L

Total Manganese (Mn) ug/L

Total Molybdenum (Mo) ug/L

Total Nickel (Ni) ug/L

Total Phosphorus (P) ug/L

Total Potassium (K) ug/L

Total Selenium (Se) ug/L

Total Silver (Ag) ug/L

Total Sodium (Na) ug/L

Total Strontium (Sr) ug/L

Total Thallium (Tl) ug/L

Total Tin (Sn) ug/L

Total Titanium (Ti) ug/L

Total Uranium (U) ug/L

Total Vanadium (V) ug/L

Total Zinc (Zn) ug/L

Thiocyanate mg/L

Cyanate mg/L

Note:  

RDL  Reportable Detection Limit

NA     Not Available

Bold Italics indicates RPD greater than 25%

WRW-5B WRW-DUPA TMW-9B TMW-DUPA TMW-8B TMW-DUPB TMW-15B TMW-DUPC OPM-4B OPM-DUPA OPM-7B OPM-DUPB SSP-1B SSP-A PLM-2B PLM-DUPA

11-Jun-20 11-Jun-20 11-Jun-20 11-Jun-20 11-Jun-20 11-Jun-20 12-Jun-20 12-Jun-20 18-Jun-20 18-Jun-20 23-Jun-20 23-Jun-20 18-Jun-20 18-Jun-20 9-Sep-20 9-Sep-20

3.09 2.91 NA N/A 8.23 8.44 NA N/A 0.55 0.55 NA N/A 2.81 2.87 NA N/A 0.56 #NAME? NA N/A 2.22 2.24 NA N/A 3.15 3.3 NA 2.52 2.43 2.52

78 71 -9% 1 91 91 0% 1 12 11 -9% 1 80 83 4% 1 9.5 8.8 NA 1 48 49 2% 1 100 110 10% 110 110 110

180 170 -6% 1 520 530 2% 1 34 35 3% 1 170 170 0% 1 37 37 0% 1 130 130 0% 1 180 190 5% 140 140 140

<1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 1.2 NA <1.0 <1.0 <1.0

2.78 2.76 NA N/A 7.77 7.85 NA N/A 0.47 0.47 NA N/A 2.59 2.63 NA N/A 0.51 0.51 NA N/A 1.97 1.97 NA N/A 3.22 3.22 NA 2.5 2.48 2.5

<5.0 <5.0 NA 5 <5.0 <5.0 NA 5 17 18 NA 25 90 43 NA 5 6.1 7.9 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 55 24 55

280 280 0% 1 760 760 0% 1 53 54 2% 1 260 260 0% 1 60 60 0% 1 220 220 0% 1 310 310 0% 250 240 250

7.8 7.7 NA 1 15 15 0% 1 4.7 5.1 NA 1 7.3 7.3 NA 1 9 8.8 NA 1 25 26 4% 1 9.6 10 NA 5.8 5.6 5.8

<0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.25 0.24 NA <0.10 <0.10 <0.10

63 60 -5% 10 280 290 4% 2 8.7 8.8 NA 2 48 49 2% 2 5.4 6.1 NA 2 25 25 0% 2 37 37 0% 4.2 4.2 4.2

130 130 0% 1 350 350 0% 1 15 16 6% 1 100 100 0% 1 9.9 10 NA 1 70 70 0% 1 86 85 -1% 110 110 110

5.28 2.65 NA N/A 2.88 3.62 NA N/A 7.84 7.84 NA N/A 4.07 4.36 NA N/A 4.67 3.77 NA N/A 5.97 6.41 NA N/A 1.1 1.23 NA 0.4 1.02 0.4

0.032 0.007 NA N/A -0.464 -0.369 NA N/A -3.22 -3.18 NA N/A -1.67 -1.68 NA N/A -3.84 -3.95 NA N/A -1.42 -1.43 NA N/A 0.044 0.133 NA -0.598 -0.471 -0.598

-0.218 -0.243 NA N/A -0.712 -0.617 NA N/A -3.48 -3.43 NA N/A -1.92 -1.93 NA N/A -4.09 -4.2 NA N/A -1.67 -1.68 NA N/A -0.207 -0.118 NA -0.849 -0.722 -0.849

<0.050 <0.050 NA 0.05 1.3 1.3 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 0.17 0.16 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050

<0.050 <0.050 NA 0.05 1.3 1.3 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 0.17 0.16 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050

<0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA <0.010 <0.010 <0.010

<0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 0.056 NA 0.05 0.16 0.16 NA 0.05 <0.050 0.12 NA 0.05 <0.050 <0.050 NA 0.05 0.05 0.053 NA <0.050 <0.050 <0.050

<0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA <0.010 <0.010 <0.010

7.94 7.96 #VALUE! N/A 7 7.09 #VALUE! N/A 6.34 6.39 #VALUE! N/A 6.35 6.32 #VALUE! N/A 6.04 5.95 #VALUE! N/A 6.97 6.96 #VALUE! N/A 8 8.06 #VALUE! 7.13 7.27 7.13

12 11 -9% 0.5 8.7 8.6 -1% 0.5 4.5 4.4 NA 0.5 11 11 0% 0.5 6.1 6.2 2% 0.5 6.7 6.6 -2% 0.5 6.7 6.6 -2% 10 10 10

7.91 7.95 NA N/A 7.47 7.46 NA N/A 9.57 9.57 NA N/A 8.02 8 NA N/A 9.88 9.9 NA N/A 8.39 8.38 NA N/A 7.95 7.93 NA 7.72 7.75 7.72

8.16 8.2 NA N/A 7.72 7.71 NA N/A 9.82 9.82 NA N/A 8.27 8.25 NA N/A 10.1 10.2 NA N/A 8.64 8.63 NA N/A 8.2 8.18 NA 7.97 8 7.97

78 72 -8% 5 91 91 0% 5 12 11 NA 5 80 83 4% 5 9.5 8.8 NA 5 48 49 NA 5 100 110 10% 110 110 110

<20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 29 29 NA 20 <20 <20 NA 20 <20 22 NA 20 <20 <20 NA <20 <20 <20

<0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 0.033 0.043 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA <0.013 <0.013 <0.013

<0.50 <0.50 NA 0.5 1.2 1.1 NA 0.5 3.9 4.1 NA 0.5 8.7 8.6 -1% 0.5 2.9 2.8 NA 0.5 1.7 1.8 NA 0.5 <5.0 <5.0 NA 0.74 0.96 0.74

11 10 -10% 1 2.4 3.8 NA 2 6.8 8 NA 2 9.2 16 NA 1 9.2 7.6 NA 2 37 35 -6% 2 49 47 -4% 9.4 5.4 9.4

180 180 0% 10 520 520 0% 10 41 39 NA 10 160 180 12% 10 44 41 NA 10 120 120 0% 10 180 180 0% 140 140 140

6.9 6.8 -1% 0.1 3.4 3.6 6% 0.1 6.9 6.4 -8% 0.1 93 170 59% 0.1 5.3 6.2 16% 0.1 19 23 19% 0.1 110 110 0% 4 5.6 4

6.4 6.2 NA 5 <5.0 <5.0 NA 5 110 110 0% 5 50 52 4% 5 260 260 0% 5 5.1 <5.0 NA 5 2900 3500 19% <5.0 <5.0 <5.0

<1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1 1.1 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA <1.0 <1.0 <1.0

46 44 -4% 1 <1.0 <1.0 NA 1 1.6 1.5 NA 1 <1.0 <1.0 NA 1 5.9 6.1 NA 1 1.3 1.3 NA 1 1.8 1.9 NA 1.6 1.6 1.6

16 11 -37% 1 10 9.9 NA 1 12 6.2 NA 1 68 70 3% 1 17 17 0% 1 14 13 -7% 1 59 62 5% 13 13 13

<1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA <1.0 <1.0 <1.0

<2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA <2.0 <2.0 <2.0

<50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA <50 <50 <50

<0.010 <0.010 NA 0.01 0.37 0.38 3% 0.01 0.023 0.024 NA 0.01 0.3 0.32 6% 0.01 0.17 0.18 6% 0.01 0.01 0.012 NA 0.01 0.024 0.019 NA <0.010 <0.010 <0.010

38000 38000 0% 100 110000 110000 0% 100 4700 4800 2% 100 28000 29000 4% 100 2800 2900 4% 100 19000 19000 0% 100 26000 25000 -4% 39000 38000 39000

<1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 2.6 3.4 NA <1.0 <1.0 <1.0

0.46 0.42 NA 0.4 5.5 5.6 2% 0.4 <0.40 <0.40 NA 0.4 36 36 0% 0.4 3 2.8 NA 0.4 0.46 0.42 NA 0.4 1 1.2 NA 8.6 8.5 8.6

0.7 <0.50 NA 0.5 5.2 0.63 NA 0.5 3 2.3 NA 0.5 7.4 3 NA 0.5 18 15 -18% 0.5 4.7 0.57 NA 0.5 3.4 2.8 NA 0.5 4.8 0.5

<50 <50 NA 50 <50 <50 NA 50 51 <50 NA 50 8000 8200 2% 50 150 140 NA 50 <50 <50 NA 50 1500 1900 24% 1000 1100 1000

<0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.56 0.52 NA 0.5 <0.50 <0.50 NA 0.5 1 1.2 NA <0.50 <0.50 <0.50

7900 7800 -1% 100 17000 17000 0% 100 880 860 NA 100 7700 7700 0% 100 700 700 NA 100 5400 5400 0% 100 5400 5200 -4% 3400 3400 3400

39 39 0% 2 18 19 NA 2 16 16 NA 2 6400 6500 2% 2 140 140 0% 2 65 63 -3% 2 320 320 0% 540 540 540

2.1 2.1 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 27 27 0% <2.0 <2.0 <2.0

<2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 23 23 0% 2 6.7 6.5 NA 2 <2.0 <2.0 NA 2 2.8 2.9 NA 5.3 5.4 5.3

<100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA <100 <100 <100

470 480 NA 100 870 900 NA 100 470 530 NA 100 610 650 NA 100 390 410 NA 100 660 670 NA 100 2700 2800 4% 330 330 330

<0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA <0.50 <0.50 <0.50

<0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA <0.10 <0.10 <0.10

5300 5300 0% 100 19000 20000 5% 100 3400 3200 -6% 100 5200 5200 0% 100 6900 6500 -6% 100 13000 13000 0% 100 32000 32000 0% 5800 5800 5800

79 79 0% 2 200 200 0% 2 14 14 NA 2 96 97 1% 2 13 14 NA 2 100 100 0% 2 230 230 0% 66 66 66

<0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA <0.10 <0.10 <0.10

<2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA <2.0 <2.0 <2.0

<2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 2 <2.0 NA 2 <2.0 <2.0 NA 2 9.8 130 NA <2.0 <2.0 <2.0

1.8 1.8 0% 0.1 2 1.9 -5% 0.1 0.35 0.35 NA 0.1 0.77 0.78 NA 0.1 0.2 0.2 NA 0.1 0.5 0.52 NA 0.1 3 3 0% 0.49 0.49 0.49

<2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 3.5 3.7 NA <2.0 <2.0 <2.0

<5.0 <5.0 NA 5 26 25 NA 5 10 11 NA 5 12 8.7 NA 5 31 30 NA 5 12 13 NA 5 7.2 8.3 NA <5.0 7.6 <5.0

<0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.0050

<0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA <0.0030 <0.0030 <0.0030

<0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010

<0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010

<0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA <0.0020 <0.0020 <0.0020

<0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050

<0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA <0.090 <0.090 <0.090

<0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050

<0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 0.16 0.15 NA 0.09 <0.090 <0.090 NA <0.090 <0.090 <0.090

<0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 0.16 0.15 NA 0.09 <0.090 <0.090 NA <0.090 <0.090 <0.090

NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A COMMENT COMMENT NA N/A NA NA NA NA NA NA

NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A YES YES NA N/A NA NA NA NA NA NA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

<0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA <0.17 <0.17 <0.17

<0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 110 NA <0.050 <0.050 <0.050

OPM-4B

Reporting Limit RPD (%)

OPM-7B

Reporting Limit RPD (%)

PLM-2B

Reporting Limit

SSP-1B

Reporting Limit RPD (%)Reporting Limit RPD (%)

TMW-15B

Reporting Limit RPD (%)

TMW-9B

Reporting Limit RPD (%)

WRW-5B

RPD (%)

TMW-8B
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Atlantic Mining NS Inc.

Groundwater Quality:  Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter Units

Anion Sum me/L

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Calculated TDS mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Cation Sum me/L

Colour TCU

Conductivity uS/cm

Dissolved Chloride (Cl) mg/L

Dissolved Fluoride (F-) mg/L

Dissolved Sulphate (SO4) mg/L

Hardness (CaCO3) mg/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Nitrate (N) mg/L

Nitrate + Nitrite (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Orthophosphate (P) mg/L

pH pH

Reactive Silica (SiO2) mg/L

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Total Alkalinity (Total as CaCO3) mg/L

Total Chemical Oxygen Demand mg/L

Total Mercury (Hg) ug/L

Total Organic Carbon (C) mg/L

Total Suspended Solids mg/L

Total Dissolved Solids mg/L

Turbidity NTU

Dissolved Aluminum (Al) ug/L

Dissolved Antimony (Sb) ug/L

Dissolved Arsenic (As) ug/L

Dissolved Barium (Ba) ug/L

Dissolved Beryllium (Be) ug/L

Dissolved Bismuth (Bi) ug/L

Dissolved Boron (B) ug/L

Dissolved Cadmium (Cd) ug/L

Dissolved Calcium (Ca) ug/L

Dissolved Chromium (Cr) ug/L

Dissolved Cobalt (Co) ug/L

Dissolved Copper (Cu) ug/L

Dissolved Iron (Fe) ug/L

Dissolved Lead (Pb) ug/L

Dissolved Magnesium (Mg) ug/L

Dissolved Manganese (Mn) ug/L

Dissolved Molybdenum (Mo) ug/L

Dissolved Nickel (Ni) ug/L

Dissolved Phosphorus (P) ug/L

Dissolved Potassium (K) ug/L

Dissolved Selenium (Se) ug/L

Dissolved Silver (Ag) ug/L

Dissolved Sodium (Na) ug/L

Dissolved Strontium (Sr) ug/L

Dissolved Thallium (Tl) ug/L

Dissolved Tin (Sn) ug/L

Dissolved Titanium (Ti) ug/L

Dissolved Uranium (U) ug/L

Dissolved Vanadium (V) ug/L

Dissolved Zinc (Zn) ug/L

Total Cyanide (CN) mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

>C10-C16 Hydrocarbons mg/L

C6 - C10 (less BTEX) mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Total Aluminum (Al) ug/L

Total Antimony (Sb) ug/L

Total Arsenic (As) ug/L

Total Barium (Ba) ug/L

Total Beryllium (Be) ug/L

Total Bismuth (Bi) ug/L

Total Boron (B) ug/L

Total Cadmium (Cd) ug/L

Total Calcium (Ca) ug/L

Total Chromium (Cr) ug/L

Total Cobalt (Co) ug/L

Total Copper (Cu) ug/L

Total Iron (Fe) ug/L

Total Lead (Pb) ug/L

Total Magnesium (Mg) ug/L

Total Manganese (Mn) ug/L

Total Molybdenum (Mo) ug/L

Total Nickel (Ni) ug/L

Total Phosphorus (P) ug/L

Total Potassium (K) ug/L

Total Selenium (Se) ug/L

Total Silver (Ag) ug/L

Total Sodium (Na) ug/L

Total Strontium (Sr) ug/L

Total Thallium (Tl) ug/L

Total Tin (Sn) ug/L

Total Titanium (Ti) ug/L

Total Uranium (U) ug/L

Total Vanadium (V) ug/L

Total Zinc (Zn) ug/L

Thiocyanate mg/L

Cyanate mg/L

Note:  

RDL  Reportable Detection Limit

NA     Not Available

Bold Italics indicates RPD greater than 25%

WRW-2B WRW-DUPA TMW-2B TMW-DUPA TMW-1B TMW-DUPB TMW-13B TMW-DUPC OPM-4A OPM-DUPA OPM-4B OPM-DUPB SSP-3C SSP-DUPA

10-Sep-20 10-Sep-20 10-Sep-20 10-Sep-20 15-Sep-20 15-Sep-20 15-Sep-20 15-Sep-20 21-Sep-20 21-Sep-20 21-Sep-20 21-Sep-20 17-Sep-20 14-Sep-20

NA 2.49 2.27 2.49 NA 0.67 0.63 0.67 NA 0.82 0.69 0.82 NA 2.35 2.38 2.35 NA N/A 0.4 0.39 NA N/A 0.69 0.66 NA 2.44 2.41 2.44 NA

NA 110 100 110 NA 24 23 24 NA 28 20 28 NA 97 97 97 NA 1 6.4 6.6 NA 1 16 15 -6% 100 100 100 NA

NA 130 120 130 NA 42 41 42 NA 47 43 47 NA 130 130 130 NA 1 29 28 -4% 1 43 43 0% 130 130 130 NA

NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1.1 1.1 1.1 NA

NA 2.18 2.13 2.18 NA 0.57 0.58 0.57 NA 0.7 0.7 0.7 NA 2.28 2.26 2.28 NA N/A 0.33 0.33 NA N/A 0.59 0.59 NA 2.43 2.36 2.43 NA

NA <5.0 <5.0 <5.0 NA <5.0 <5.0 <5.0 NA <5.0 <5.0 <5.0 NA <5.0 12 <5.0 NA 5 7.6 8.6 NA 5 6.1 5.2 NA <5.0 <5.0 <5.0 NA

NA 210 200 210 NA 62 61 62 NA 73 74 73 NA 220 220 220 NA 1 43 43 0% 1 70 69 -1% 230 230 230 NA

NA 3.4 3.4 3.4 NA 2.3 2.2 2.3 NA 7.5 7.8 7.5 NA 3.9 4.2 3.9 NA 1 5.3 5.3 NA 1 7.7 7.6 NA 2.6 4.5 2.6 NA

NA 0.14 0.14 0.14 NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA 0.16 0.17 0.16 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.22 0.22 0.22 NA

NA 7.5 7.5 7.5 NA 5.8 5.7 5.8 NA 2.7 3.1 2.7 NA 13 14 13 NA 2 5.7 5.2 NA 2 7.4 7.1 NA 12 12 12 NA

NA 98 96 98 NA 19 19 19 NA 28 27 28 NA 94 93 94 NA 1 5.3 5.2 NA 1 12 12 0% 96 93 96 NA

NA 6.64 3.18 6.64 NA 8.06 4.13 8.06 NA 7.89 0.72 7.89 NA 1.51 2.59 1.51 NA N/A 9.59 8.33 NA N/A 7.81 5.6 NA 0.21 1.05 0.21 NA

NA -0.014 0.033 -0.014 NA -1.94 -2.06 -1.94 NA -1.81 -1.89 -1.81 NA 0.013 0.104 0.013 NA N/A -4.86 -4.9 NA N/A -3.4 -3.28 NA 0.164 0.148 0.164 NA

NA -0.265 -0.218 -0.265 NA -2.19 -2.31 -2.19 NA -2.06 -2.14 -2.06 NA -0.238 -0.147 -0.238 NA N/A -5.11 -5.15 NA N/A -3.65 -3.54 NA -0.086 -0.103 -0.086 NA

NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA 0.073 0.051 0.073 NA <0.050 <0.050 <0.050 NA 0.05 0.068 0.073 NA 0.05 0.072 <0.050 NA <0.050 <0.050 <0.050 NA

NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA 0.073 0.051 0.073 NA <0.050 <0.050 <0.050 NA 0.05 0.068 0.073 NA 0.05 0.072 0.06 NA <0.050 <0.050 <0.050 NA

NA <0.010 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 0.019 NA <0.010 <0.010 <0.010 NA

NA <0.050 0.055 <0.050 NA <0.050 0.056 <0.050 NA <0.050 <0.050 <0.050 NA 0.056 <0.050 0.056 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA

NA <0.010 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA <0.010 <0.010 <0.010 NA

NA 7.88 8 7.88 NA 7.14 7.05 7.14 NA 7.08 7.14 7.08 NA 7.93 8.02 7.93 NA N/A 5.53 5.5 #VALUE! N/A 6.13 6.29 #VALUE! 8.05 8.06 8.05 NA

NA 12 12 12 NA 7.5 7.3 7.5 NA 5.5 5.5 5.5 NA 10 10 10 NA 0.5 6.6 6.5 -2% 0.5 5.8 6 3% 7.6 7.8 7.6 NA

NA 7.9 7.96 7.9 NA 9.08 9.11 9.08 NA 8.89 9.03 8.89 NA 7.92 7.92 7.92 NA N/A 10.4 10.4 NA N/A 9.53 9.57 NA 7.89 7.91 7.89 NA

NA 8.15 8.21 8.15 NA 9.33 9.36 9.33 NA 9.14 9.28 9.14 NA 8.17 8.17 8.17 NA N/A 10.6 10.7 NA N/A 9.78 9.83 NA 8.14 8.16 8.14 NA

NA 110 100 110 NA 24 23 24 NA 28 20 28 NA 98 98 98 NA 5 6.4 6.6 NA 5 16 15 NA 100 100 100 NA

NA <20 <20 <20 NA <20 <20 <20 NA <20 <20 <20 NA <20 <20 <20 NA 20 24 <20 NA 20 <20 <20 NA <20 <20 <20 NA

NA <0.013 <0.013 <0.013 NA <0.013 <0.013 <0.013 NA <0.013 <0.013 <0.013 NA <0.013 <0.013 <0.013 NA 0.013 0.06 0.038 NA 0.013 <0.013 <0.013 NA <0.013 <0.013 <0.013 NA

NA <0.50 <0.50 <0.50 NA 1.3 <5.0 1.3 NA <0.50 <0.50 <0.50 NA <5.0 <5.0 <5.0 NA 5 7.3 9.4 NA 0.5 4.4 4.4 NA 0.54 0.78 0.54 NA

NA 1 1.4 1 NA 210 200 210 NA 1.8 1.8 1.8 NA 8.4 11 8.4 NA 5 310 390 23% 1 17 10 -52% 2.4 1.2 2.4 NA

NA 110 110 #VALUE! 36 33 36 NA - - - #VALUE! - - - #VALUE! 10 29 31 NA 10 40 43 NA 140 130 140 NA

NA 2.4 3 2.4 NA 98 30 98 NA 1.2 2.3 1.2 NA 21 22 21 NA 1 200 140 -35% 0.1 9.8 13 28% 5.6 3 5.6 NA

NA <5.0 <5.0 <5.0 NA 120 210 120 NA 7.6 8.2 7.6 NA 6.3 5.4 6.3 NA 5 240 220 -9% 5 120 130 8% <5.0 <5.0 <5.0 NA

NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1.2 1.3 NA <1.0 <1.0 <1.0 NA

NA 1.3 1.4 1.3 NA <1.0 1.1 <1.0 NA 1.5 1.5 1.5 NA 2.2 2.3 2.2 NA 1 <1.0 <1.0 NA 1 9.8 10 NA 3.2 3.5 3.2 NA

NA 45 45 45 NA 28 28 28 NA 3 3.7 3 NA 70 71 70 NA 1 18 16 -12% 1 16 16 0% 35 32 35 NA

NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA

NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA

NA <50 <50 <50 NA <50 <50 <50 NA <50 <50 <50 NA <50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA <50 <50 <50 NA

NA <0.010 <0.010 <0.010 NA <0.010 0.011 <0.010 NA <0.010 <0.010 <0.010 NA <0.010 0.011 <0.010 NA 0.01 0.2 0.16 -22% 0.01 0.1 0.11 10% <0.010 <0.010 <0.010 NA

NA 25000 25000 25000 NA 6800 6700 6800 NA 9400 9200 9400 NA 28000 28000 28000 NA 100 1200 1200 0% 100 3700 3700 0% 29000 28000 29000 NA

NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA <1.0 <1.0 <1.0 NA

NA 0.66 0.57 0.66 NA <0.40 <0.40 <0.40 NA <0.40 <0.40 <0.40 NA <0.40 <0.40 <0.40 NA 0.4 2.5 2.5 NA 0.4 2.6 2.8 NA 0.45 0.44 0.45 NA

NA <0.50 6.5 <0.50 NA 0.84 6.4 0.84 NA <0.50 6 <0.50 NA <0.50 5 <0.50 NA 0.5 7.1 5.3 -29% 0.5 4.7 6.2 NA <0.50 5.3 <0.50 NA

NA <50 150 <50 NA 70 110 70 NA <50 <50 <50 NA <50 <50 <50 NA 50 77 63 NA 50 130 140 NA <50 <50 <50 NA

NA 0.76 <0.50 0.76 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA 0.5 0.83 0.65 NA 0.5 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA

NA 8500 8300 8500 NA 490 500 490 NA 990 990 990 NA 5700 5600 5700 NA 100 540 550 NA 100 770 730 NA 5700 5500 5700 NA

NA 270 260 270 NA 3.5 3.9 3.5 NA <2.0 2.7 <2.0 NA 120 120 120 NA 2 170 160 -6% 2 170 180 6% 320 320 320 NA

NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA 7.2 7.1 7.2 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 9 9.3 9 NA

NA 2.9 3 2.9 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA 2 4.1 3.4 NA 2 5.8 5.7 NA <2.0 <2.0 <2.0 NA

NA <100 <100 <100 NA <100 <100 <100 NA <100 <100 <100 NA <100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA <100 <100 <100 NA

NA 420 440 420 NA 650 640 650 NA 290 310 290 NA 730 690 730 NA 100 320 320 NA 100 590 660 NA 1300 1200 1300 NA

NA <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA <0.50 <0.50 <0.50 NA

NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA

NA 4600 4500 4600 NA 4100 4100 4100 NA 3300 3300 3300 NA 9000 9000 9000 NA 100 5000 4800 -4% 100 7300 7500 3% 11000 11000 11000 NA

NA 69 69 69 NA 65 64 65 NA 19 18 19 NA 160 160 160 NA 2 7.5 7.3 NA 2 18 17 NA 190 180 190 NA

NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA

NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA

NA <2.0 <2.0 <2.0 NA 2.8 3.6 2.8 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA

NA 0.4 0.42 0.4 NA 0.11 0.13 0.11 NA 0.12 0.12 0.12 NA 2.3 2.3 2.3 NA 0.1 <0.10 <0.10 NA 0.1 0.12 0.13 NA 2.8 2.8 2.8 NA

NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA <2.0 <2.0 <2.0 NA

NA <5.0 8.2 <5.0 NA <5.0 6.1 <5.0 NA <5.0 6.3 <5.0 NA <5.0 <5.0 <5.0 NA 5 13 11 NA 5 44 45 NA <5.0 6 <5.0 NA

NA <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.0050 NA

NA <0.0030 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA <0.0030 <0.0030 <0.0030 NA

NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA

NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA

NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA <0.0010 <0.0010 <0.0010 NA

NA <0.0020 <0.0020 <0.0020 NA <0.0020 <0.0020 <0.0020 NA <0.0020 <0.0020 <0.0020 NA <0.0020 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA <0.0020 <0.0020 <0.0020 NA

NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA

NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA

NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA

NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA

NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA <0.090 <0.090 <0.090 NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA N/A NA NA NA N/A NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA N/A NA NA NA N/A NA NA NA NA NA NA NA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NA <0.17 <0.17 0.17 NA 0.17 <0.17 0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA <0.17 <0.17 <0.17 NA

NA <0.050 <0.050 0.05 NA 0.05 <0.050 0.05 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA <0.050 <0.050 <0.050 NA

RPD (%)

OPM-4B

Reporting Limit RPD (%)

OPM-4A

Reporting Limit RPD (%)

TMW-2B

Reporting Limit RPD (%)

TMW-1B

Reporting Limit RPD (%)

TMW-13BWRW-2B

Reporting Limit RPD (%) Reporting Limit RPD (%)

SSP-3C

Reporting Limit RPD (%)
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Atlantic Mining NS Inc.

Groundwater Quality:  Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter Units

Anion Sum me/L

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Calculated TDS mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Cation Sum me/L

Colour TCU

Conductivity uS/cm

Dissolved Chloride (Cl) mg/L

Dissolved Fluoride (F-) mg/L

Dissolved Sulphate (SO4) mg/L

Hardness (CaCO3) mg/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Nitrate (N) mg/L

Nitrate + Nitrite (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Orthophosphate (P) mg/L

pH pH

Reactive Silica (SiO2) mg/L

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Total Alkalinity (Total as CaCO3) mg/L

Total Chemical Oxygen Demand mg/L

Total Mercury (Hg) ug/L

Total Organic Carbon (C) mg/L

Total Suspended Solids mg/L

Total Dissolved Solids mg/L

Turbidity NTU

Dissolved Aluminum (Al) ug/L

Dissolved Antimony (Sb) ug/L

Dissolved Arsenic (As) ug/L

Dissolved Barium (Ba) ug/L

Dissolved Beryllium (Be) ug/L

Dissolved Bismuth (Bi) ug/L

Dissolved Boron (B) ug/L

Dissolved Cadmium (Cd) ug/L

Dissolved Calcium (Ca) ug/L

Dissolved Chromium (Cr) ug/L

Dissolved Cobalt (Co) ug/L

Dissolved Copper (Cu) ug/L

Dissolved Iron (Fe) ug/L

Dissolved Lead (Pb) ug/L

Dissolved Magnesium (Mg) ug/L

Dissolved Manganese (Mn) ug/L

Dissolved Molybdenum (Mo) ug/L

Dissolved Nickel (Ni) ug/L

Dissolved Phosphorus (P) ug/L

Dissolved Potassium (K) ug/L

Dissolved Selenium (Se) ug/L

Dissolved Silver (Ag) ug/L

Dissolved Sodium (Na) ug/L

Dissolved Strontium (Sr) ug/L

Dissolved Thallium (Tl) ug/L

Dissolved Tin (Sn) ug/L

Dissolved Titanium (Ti) ug/L

Dissolved Uranium (U) ug/L

Dissolved Vanadium (V) ug/L

Dissolved Zinc (Zn) ug/L

Total Cyanide (CN) mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

>C10-C16 Hydrocarbons mg/L

C6 - C10 (less BTEX) mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Total Aluminum (Al) ug/L

Total Antimony (Sb) ug/L

Total Arsenic (As) ug/L

Total Barium (Ba) ug/L

Total Beryllium (Be) ug/L

Total Bismuth (Bi) ug/L

Total Boron (B) ug/L

Total Cadmium (Cd) ug/L

Total Calcium (Ca) ug/L

Total Chromium (Cr) ug/L

Total Cobalt (Co) ug/L

Total Copper (Cu) ug/L

Total Iron (Fe) ug/L

Total Lead (Pb) ug/L

Total Magnesium (Mg) ug/L

Total Manganese (Mn) ug/L

Total Molybdenum (Mo) ug/L

Total Nickel (Ni) ug/L

Total Phosphorus (P) ug/L

Total Potassium (K) ug/L

Total Selenium (Se) ug/L

Total Silver (Ag) ug/L

Total Sodium (Na) ug/L

Total Strontium (Sr) ug/L

Total Thallium (Tl) ug/L

Total Tin (Sn) ug/L

Total Titanium (Ti) ug/L

Total Uranium (U) ug/L

Total Vanadium (V) ug/L

Total Zinc (Zn) ug/L

Thiocyanate mg/L

Cyanate mg/L

Note:  

RDL  Reportable Detection Limit

NA     Not Available

Bold Italics indicates RPD greater than 25%

PLM-4B PLM-DUPA WRW-2B WRW-DUPA TMW-10B TMW-DUPA TMW-9B TMW-DUPB TMW-12B TMW-DUPC OPM-6B OPM-DUPA OPM-4B OPM-DUPB

9-Dec-20 9-Dec-20 11-Dec-20 11-Dec-20 26-Nov-20 26-Nov-20 26-Nov-20 26-Nov-20 26-Nov-20 26-Nov-20 16-Dec-20 16-Dec-20 16-Dec-20 16-Dec-20

N/A 2.49 2.45 #VALUE! N/A 1.88 1.9 #VALUE! N/A 1.26 1.44 #VALUE! N/A 8.15 8.07 #VALUE! N/A 5 5.13 #VALUE! N/A 2.54 2.57 #VALUE! N/A 0.67 0.67 #VALUE! N/A

1 110 100 -10% 1 81 81 0% 1 27 36 29% 1 110 110 0% 1 210 210 0% 1 90 91 1% 1 14 15 7% 1

1 140 140 0% 1 100 110 10% 1 81 87 7% 1 520 520 0% 1 270 270 0% 1 150 150 0% 1 43 44 2% 1

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 2.1 2.1 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1

N/A 2.43 2.43 #VALUE! N/A 1.78 1.78 #VALUE! N/A 1.35 1.33 #VALUE! N/A 8.58 8.55 NA N/A 4.81 4.84 #VALUE! N/A 2.46 2.47 #VALUE! N/A 0.59 0.59 #VALUE! N/A

5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 12 11 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 6 <5.0 NA 5

1 220 230 4% 1 160 160 0% 1 120 130 8% 1 790 800 1% 1 430 440 2% 1 230 230 0% 1 66 66 0% 1

1 2.8 2.7 NA 1 3.8 3.8 NA 1 2.7 2.7 NA 1 14 14 0% 1 4.6 4.4 NA 1 7.7 7.6 NA 1 9.7 9.5 NA 1

0.1 0.16 0.18 NA 0.1 0.13 0.13 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.14 0.15 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1

2 12 13 NA 2 6.6 7.6 NA 2 31 30 -3% 10 270 260 -4% 2 32 33 3% 2 26 26 0% 2 5.1 5 NA 2

1 100 100 0% 1 80 80 0% 1 55 53 -4% 1 390 380 -3% 1 180 180 0% 1 110 110 0% 1 14 14 0% 1

N/A 1.22 0.41 #VALUE! N/A 2.73 3.26 #VALUE! N/A 3.45 3.97 #VALUE! N/A 2.57 2.89 NA N/A 1.94 2.91 #VALUE! N/A 1.6 1.98 #VALUE! N/A 6.35 6.35 #VALUE! N/A

N/A 0.024 0.116 #VALUE! N/A -0.609 -0.643 #VALUE! N/A -1.7 -1.44 #VALUE! N/A -0.401 -0.461 NA N/A 0.702 0.703 #VALUE! N/A -0.737 -0.734 #VALUE! N/A -3.21 -3.24 #VALUE! N/A

N/A -0.227 -0.135 #VALUE! N/A -0.86 -0.894 #VALUE! N/A -1.95 -1.69 #VALUE! N/A -0.649 -0.708 NA N/A 0.452 0.453 #VALUE! N/A -0.988 -0.985 #VALUE! N/A -3.46 -3.5 #VALUE! N/A

0.05 0.056 0.079 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 0.96 0.93 -3% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05

0.05 0.072 0.094 NA 0.05 <0.050 0.09 NA 0.05 <0.050 <0.050 NA 0.05 0.98 0.95 -3% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05

0.01 0.016 0.014 NA 0.01 <0.010 0.047 NA 0.01 <0.010 <0.010 NA 0.01 0.022 0.022 NA 0.01 0.01 <0.010 NA 0.01 0.011 <0.010 NA 0.01 0.011 <0.010 NA 0.01

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 0.058 NA 0.05 <0.050 <0.050 NA 0.05 0.088 0.1 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01

N/A 7.88 7.98 #VALUE! N/A 7.51 7.48 #VALUE! N/A 6.94 7.08 #VALUE! N/A 6.96 6.91 #VALUE! N/A 8.04 8.01 #VALUE! N/A 7.16 7.16 #VALUE! N/A 6.29 6.25 #VALUE! N/A

0.5 11 12 9% 0.5 12 12 0% 0.5 4.8 5.5 NA 0.5 8.9 9.4 5% 0.5 11 10 -10% 0.5 12 12 0% 0.5 7.3 7.7 5% 0.5

N/A 7.86 7.86 #VALUE! N/A 8.12 8.12 #VALUE! N/A 8.64 8.53 #VALUE! N/A 7.36 7.37 NA N/A 7.33 7.31 #VALUE! N/A 7.9 7.9 #VALUE! N/A 9.5 9.49 #VALUE! N/A

N/A 8.11 8.11 #VALUE! N/A 8.37 8.37 #VALUE! N/A 8.89 8.78 #VALUE! N/A 7.61 7.61 NA N/A 7.58 7.56 #VALUE! N/A 8.15 8.15 #VALUE! N/A 9.75 9.74 #VALUE! N/A

10 110 100 -10% 5 81 81 0% 5 27 36 NA 25 110 110 NA 25 210 220 NA 5 90 91 1% 5 14 15 NA 25

20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20

0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 3.2 3.1 NA 0.5 1.4 1.3 NA 0.5 0.64 0.67 NA 5 <5.0 <5.0 NA 0.5 3.7 3.8 NA 5

1 1.4 1 NA 1 1.2 1 NA 1 4 3.4 NA 1 2.4 2.6 NA 1 <1.0 1 NA 2 17 15 NA 1 7.2 7 NA 2

10 120 130 8% 10 100 100 0% 10 61 62 NA 10 560 560 0% 10 260 250 -4% 20 110 130 NA 20 25 35 NA 10

0.1 1.3 1.6 21% 0.1 2.7 2.5 -8% 0.1 17 22 26% 0.1 1.8 3.5 64% 0.1 0.66 0.28 NA 0.1 17 7.9 -73% 0.1 3.7 5.5 39% 0.1

5 <5.0 5.1 NA 5 <5.0 <5.0 NA 5 32 62 NA 5 <5.0 <5.0 NA 5 <5.0 5.7 NA 5 <5.0 <5.0 NA 5 110 110 0% 5

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1

1 11 10 -10% 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 2.7 2.7 NA 1 5 4.9 NA 1 2.3 2.5 NA 1

1 53 57 7% 1 41 42 2% 1 8.7 9.4 NA 1 9.7 11 NA 1 30 29 -3% 1 54 55 2% 1 18 18 0% 1

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2

50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.021 0.027 NA 0.01 0.5 0.49 -2% 0.01 <0.010 <0.010 NA 0.01 0.019 0.021 NA 0.01 0.11 0.12 9% 0.01

100 29000 30000 3% 100 21000 21000 0% 100 18000 17000 -6% 100 120000 120000 0% 100 57000 58000 2% 100 31000 32000 3% 100 4200 4300 2% 100

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1

0.4 <0.40 <0.40 NA 0.4 0.69 0.72 NA 0.4 0.41 0.48 NA 0.4 5.2 5.2 0% 0.4 <0.40 <0.40 NA 0.4 1.1 1.1 NA 0.4 1.8 1.6 NA 0.4

0.5 <0.50 0.69 NA 0.5 <0.50 0.94 NA 0.5 2 3.2 NA 0.5 0.62 2 NA 0.5 <0.50 2.3 NA 0.5 1.2 <0.50 NA 0.5 8.1 12 39% 0.5

50 <50 <50 NA 50 52 71 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5

100 6400 6100 -5% 100 6800 6800 0% 100 2500 2600 4% 100 19000 19000 0% 100 9500 9300 -2% 100 6800 6700 -1% 100 730 740 NA 100

2 150 170 13% 2 270 270 0% 2 12 11 NA 2 15 15 NA 2 530 520 -2% 2 500 490 -2% 2 140 140 0% 2

2 8.6 8.6 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 10 9.9 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2

2 <2.0 <2.0 NA 2 3.8 3.8 NA 2 3 3.3 NA 2 2.2 2.4 NA 2 <2.0 <2.0 NA 2 2.7 2.6 NA 2 5.6 5.7 NA 2

100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100

100 750 790 NA 100 370 360 NA 100 500 490 NA 100 920 940 NA 100 1500 1500 0% 100 740 730 NA 100 520 500 NA 100

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1

100 9600 9200 -4% 100 4300 4100 -5% 100 5600 5800 4% 100 19000 20000 5% 100 26000 26000 0% 100 7000 7100 1% 100 7000 7000 0% 100

2 180 180 0% 2 59 57 -3% 2 60 58 -3% 2 220 210 -5% 2 480 470 -2% 2 130 130 0% 2 19 19 NA 2

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2

0.1 2.9 2.9 0% 0.1 0.18 0.17 NA 0.1 0.5 0.5 NA 0.1 2.6 2.5 -4% 0.1 11 12 9% 0.1 0.62 0.61 NA 0.1 0.17 0.17 NA 0.1

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2

5 <5.0 <5.0 NA 5 <5.0 5.9 NA 5 <5.0 <5.0 NA 5 27 27 NA 5 <5.0 <5.0 NA 5 10 8.7 NA 5 33 39 NA 5

0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005

0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001

0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05

0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05

0.09 <0.090 <0.090 NA 0.09 <0.090 0.11 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 0.094 NA 0.09 <0.090 <0.090 NA 0.09

0.09 <0.090 <0.090 NA 0.09 <0.090 0.11 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 0.094 NA 0.09 <0.090 <0.090 NA 0.09

N/A NA NA #VALUE! N/A NA COMMENT #VALUE! N/A NA NA #VALUE! N/A NA NA NA N/A NA NA #VALUE! N/A NA COMMENT #VALUE! N/A NA NA #VALUE! N/A

N/A NA NA #VALUE! N/A NA YES #VALUE! N/A NA NA #VALUE! N/A NA NA NA N/A NA NA #VALUE! N/A NA YES #VALUE! N/A NA NA #VALUE! N/A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05

PLM-4B

Reporting Limit RPD (%)

WRW-2B

Reporting Limit RPD (%)

OPM-6B

Reporting Limit RPD (%)

TMW-10B

Reporting Limit RPD (%)

TMW-12B

Reporting Limit RPD (%)

TMW-9B

Reporting Limit RPD (%) Reporting Limit

OPM-4B

Reporting Limit RPD (%)
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Atlantic Mining NS Inc.

Groundwater Quality:  Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter Units

Anion Sum me/L

Bicarb. Alkalinity (calc. as CaCO3) mg/L

Calculated TDS mg/L

Carb. Alkalinity (calc. as CaCO3) mg/L

Cation Sum me/L

Colour TCU

Conductivity uS/cm

Dissolved Chloride (Cl) mg/L

Dissolved Fluoride (F-) mg/L

Dissolved Sulphate (SO4) mg/L

Hardness (CaCO3) mg/L

Ion Balance (% Difference) %

Langelier Index (@ 20C) N/A

Langelier Index (@ 4C) N/A

Nitrate (N) mg/L

Nitrate + Nitrite (N) mg/L

Nitrite (N) mg/L

Nitrogen (Ammonia Nitrogen) mg/L

Orthophosphate (P) mg/L

pH pH

Reactive Silica (SiO2) mg/L

Saturation pH (@ 20C) N/A

Saturation pH (@ 4C) N/A

Total Alkalinity (Total as CaCO3) mg/L

Total Chemical Oxygen Demand mg/L

Total Mercury (Hg) ug/L

Total Organic Carbon (C) mg/L

Total Suspended Solids mg/L

Total Dissolved Solids mg/L

Turbidity NTU

Dissolved Aluminum (Al) ug/L

Dissolved Antimony (Sb) ug/L

Dissolved Arsenic (As) ug/L

Dissolved Barium (Ba) ug/L

Dissolved Beryllium (Be) ug/L

Dissolved Bismuth (Bi) ug/L

Dissolved Boron (B) ug/L

Dissolved Cadmium (Cd) ug/L

Dissolved Calcium (Ca) ug/L

Dissolved Chromium (Cr) ug/L

Dissolved Cobalt (Co) ug/L

Dissolved Copper (Cu) ug/L

Dissolved Iron (Fe) ug/L

Dissolved Lead (Pb) ug/L

Dissolved Magnesium (Mg) ug/L

Dissolved Manganese (Mn) ug/L

Dissolved Molybdenum (Mo) ug/L

Dissolved Nickel (Ni) ug/L

Dissolved Phosphorus (P) ug/L

Dissolved Potassium (K) ug/L

Dissolved Selenium (Se) ug/L

Dissolved Silver (Ag) ug/L

Dissolved Sodium (Na) ug/L

Dissolved Strontium (Sr) ug/L

Dissolved Thallium (Tl) ug/L

Dissolved Tin (Sn) ug/L

Dissolved Titanium (Ti) ug/L

Dissolved Uranium (U) ug/L

Dissolved Vanadium (V) ug/L

Dissolved Zinc (Zn) ug/L

Total Cyanide (CN) mg/L

Weak Acid Dissociable Cyanide (CN-) mg/L

Benzene mg/L

Toluene mg/L

Ethylbenzene mg/L

Total Xylenes mg/L

>C10-C16 Hydrocarbons mg/L

C6 - C10 (less BTEX) mg/L

>C16-C21 Hydrocarbons mg/L

>C21-<C32 Hydrocarbons mg/L

Modified TPH (Tier1) mg/L

Hydrocarbon Resemblance mg/L

Reached Baseline at C32 mg/L

Total Aluminum (Al) ug/L

Total Antimony (Sb) ug/L

Total Arsenic (As) ug/L

Total Barium (Ba) ug/L

Total Beryllium (Be) ug/L

Total Bismuth (Bi) ug/L

Total Boron (B) ug/L

Total Cadmium (Cd) ug/L

Total Calcium (Ca) ug/L

Total Chromium (Cr) ug/L

Total Cobalt (Co) ug/L

Total Copper (Cu) ug/L

Total Iron (Fe) ug/L

Total Lead (Pb) ug/L

Total Magnesium (Mg) ug/L

Total Manganese (Mn) ug/L

Total Molybdenum (Mo) ug/L

Total Nickel (Ni) ug/L

Total Phosphorus (P) ug/L

Total Potassium (K) ug/L

Total Selenium (Se) ug/L

Total Silver (Ag) ug/L

Total Sodium (Na) ug/L

Total Strontium (Sr) ug/L

Total Thallium (Tl) ug/L

Total Tin (Sn) ug/L

Total Titanium (Ti) ug/L

Total Uranium (U) ug/L

Total Vanadium (V) ug/L

Total Zinc (Zn) ug/L

Thiocyanate mg/L

Cyanate mg/L

Note:  

RDL  Reportable Detection Limit

NA     Not Available

Bold Italics indicates RPD greater than 25%

SSP-3C SSP-DUPA

4-Dec-20 4-Dec-20

2.65 2.68 #VALUE!

110 110 0%

140 140 0%

1 <1.0 NA

2.53 2.52 #VALUE!

<5.0 <5.0 NA

230 230 0%

5.1 5.2 NA

0.2 0.18 NA

9.5 9.7 NA

99 99 0%

2.32 3.08 #VALUE!

0.16 0.108 #VALUE!

-0.09 -0.142 #VALUE!

<0.050 0.052 NA

<0.050 0.052 NA

0.012 <0.010 NA

0.052 0.061 NA

<0.010 <0.010 NA

7.99 7.93 #VALUE!

8.2 8.2 0%

7.83 7.82 #VALUE!

8.08 8.07 #VALUE!

120 120 NA

<20 <20 NA

<0.013 <0.013 NA

<5.0 <5.0 NA

4.8 2.8 NA

130 130 0%

9.7 9.3 -4%

5.2 7.1 NA

<1.0 <1.0 NA

3.4 3.3 NA

40 39 -3%

<1.0 <1.0 NA

<2.0 <2.0 NA

<50 <50 NA

<0.010 <0.010 NA

30000 30000 0%

<1.0 <1.0 NA

0.44 0.41 NA

1.7 <0.50 NA

<50 <50 NA

<0.50 <0.50 NA

5900 5800 -2%

370 370 0%

11 11 NA

<2.0 <2.0 NA

<100 <100 NA

1400 1400 0%

<0.50 <0.50 NA

<0.10 <0.10 NA

12000 11000 -9%

200 200 0%

<0.10 <0.10 NA

<2.0 <2.0 NA

<2.0 <2.0 NA

4.2 4.3 2%

<2.0 <2.0 NA

<5.0 <5.0 NA

<0.0050 <0.0050 NA

<0.0030 <0.0030 NA

<0.0010 <0.0010 NA

<0.0010 <0.0010 NA

<0.0010 <0.0010 NA

<0.0020 <0.0020 NA

<0.050 <0.050 NA

<0.090 <0.090 NA

<0.050 <0.050 NA

<0.090 <0.090 NA

<0.090 <0.090 NA

NA NA #VALUE!

NA NA #VALUE!

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

<0.17 <0.17 NA

<0.050 <0.050 NA

SSP-3C

RPD (%)
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Atlantic Mining NS Inc.

Surface Water Quality - Quality Assurance/ Quality Control

Location ID

Sample ID SW-23 SW-DUPA SW-12 SW-DUPB SW-SCP2 SW-DUPC SW-PPD SW-DUPA SW-2 SW-DUPC SW-23 SW-DUPA SW-1 SW-DUPB

Parameter Units 20-Jan-20 20-Jan-20 20-Jan-20 20-Jan-20 22-Jan-20 22-Jan-20 11-Feb-20 11-Feb-20 10-Feb-20 10-Feb-20 9-Mar-20 9-Mar-20 9-Mar-20 9-Mar-20

Anion Sum me/L N/A 0.38 0.39 NA N/A 0.22 0.2 NA N/A 14.1 15 NA N/A 12.4 12 NA N/A 0.21 0.21 NA N/A 0.4 0.47 NA N/A 0.11 0.18 NA

Bicarb. Alkalinity (calc. as CaCO3) mg/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 260 260 0% 1 77 74 4% 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Calculated TDS mg/L 1 25 25 0% 1 14 15 -7% 1 890 930 -4% 1 850 840 1% 1 16 16 0% 1 28 29 -4% 1 11 13 -17%

Carb. Alkalinity (calc. as CaCO3) mg/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1.8 1.4 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Cation Sum me/L N/A 0.4 0.4 NA N/A 0.26 0.26 NA N/A 14.4 14.4 NA N/A 13.3 13.2 NA N/A 0.24 0.24 NA N/A 0.48 0.47 NA N/A 0.2 0.2 NA

Colour TCU 5 31 26 NA 5 45 52 NA 5 6.4 9.3 NA 5 17 18 NA 25 60 60 NA 5 31 28 NA 25 77 73 NA

Conductivity uS/cm 1 48 48 0% 1 29 28 4% 1 1300 1300 0% 1 1300 1300 0% 1 28 28 0% 1 57 56 2% 1 24 23 4%

Dissolved Chloride (Cl) mg/L 1 11 11 0% 1 4.8 4.9 NA 1 21 21 0% 1 19 19 0% 1 5.5 5.4 NA 1 10 13 -26% 1 3.7 4.4 NA

Dissolved Fluoride (F-) mg/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.12 0.11 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Dissolved Sulphate (SO4) mg/L 2 3.8 3.8 NA 2 4.1 3 NA 10 400 440 -10% 10 490 480 2% 2 2.5 2.4 NA 2 5.2 5.1 NA 2 <2.0 2.5 NA

Hardness (CaCO3) mg/L 1 12 13 -8% 1 6.6 6.7 NA 1 500 500 0% 1 350 350 0% 1 5 5 NA 1 15 14 7% 1 4.1 4 NA

Ion Balance (% Difference) % N/A 2.56 1.27 NA N/A 8.33 13 NA N/A 0.98 2.11 NA N/A 3.52 4.49 NA N/A 6.67 6.67 NA N/A 9.09 0 NA N/A 29 5.26 NA

Langelier Index (@ 20C) N/A N/A NC NC NA N/A NC NC NA N/A 0.976 0.841 NA N/A -0.276 -0.327 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA

Langelier Index (@ 4C) N/A N/A NC NC NA N/A NC NC NA N/A 0.73 0.595 NA N/A -0.522 -0.573 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA

Nitrate (N) mg/L 0.05 <0.050 0.065 NA 0.05 <0.050 0.058 NA 0.05 0.34 0.35 NA 0.05 0.4 0.44 NA 0.05 0.088 0.089 NA 0.05 0.077 0.058 NA 0.05 0.053 0.053 NA

Nitrate + Nitrite (N) mg/L 0.05 <0.050 0.065 NA 0.05 <0.050 0.058 NA 0.05 0.36 0.37 NA 0.05 0.42 0.45 NA 0.05 0.088 0.089 NA 0.05 0.077 0.058 NA 0.05 0.053 0.053 NA

Nitrite (N) mg/L 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.014 0.014 NA 0.01 0.014 0.011 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA

Nitrogen (Ammonia Nitrogen) mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.25 2.7 2.7 0% 0.05 0.071 0.096 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

Orthophosphate (P) mg/L 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA

pH pH N/A 5.77 5.71 #VALUE! N/A 6.15 6.04 #VALUE! N/A 7.88 7.74 #VALUE! N/A 7.27 7.24 #VALUE! N/A 5.83 5.98 #VALUE! N/A 5.24 5.69 #VALUE! N/A 5.72 5.47 #VALUE!

Reactive Silica (SiO2) mg/L 0.5 2.7 3.1 NA 0.5 <0.50 1 NA 0.5 9.5 10 -5% 0.5 0.82 0.71 NA 0.5 2.3 2.2 NA 0.5 2.9 2.7 NA 0.5 2.3 2 NA

Saturation pH (@ 20C) N/A N/A NC NC NA N/A NC NC NA N/A 6.9 6.9 NA N/A 7.55 7.57 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA

Saturation pH (@ 4C) N/A N/A NC NC NA N/A NC NC NA N/A 7.15 7.15 NA N/A 7.8 7.82 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA

Total Alkalinity (Total as CaCO3) mg/L 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 25 260 260 NA 5 77 75 3% 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

Total Chemical Oxygen Demand mg/L 20 <20 <20 NA 20 <20 <20 NA 20 32 32 NA 20 21 21 NA 20 25 21 NA 20 <20 <20 NA 20 24 24 NA

Total Mercury (Hg) ug/L 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA

Total Organic Carbon (C) mg/L 0.5 5 4.7 NA 0.5 7.3 7.3 0% 0.5 4.5 4.5 NA 0.5 6.1 5.7 7% 0.5 7 7.1 -1% 0.5 4.3 4.7 NA 0.5 7.7 7.2 7%

Total Suspended Solids mg/L 1 <1.0 <1.0 NA 1 1.4 1.2 NA 2 4 4.8 NA 1 <1.0 <1.0 NA 1 1.2 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Total Dissolved Solids mg/L - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA

Turbidity NTU 0.1 0.56 0.46 NA 0.1 1.1 1.1 0% 0.1 17 17 0% 0.1 0.69 0.8 NA 0.1 0.93 1.6 NA 0.1 0.58 0.36 NA 0.1 0.69 0.63 NA

Dissolved Aluminum (Al) ug/L 5 150 150 0% 5 150 150 0% 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 150 150 0% 5 150 140 7% 5 140 150 -7%

Dissolved Antimony (Sb) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Dissolved Arsenic (As) ug/L 1 1 <1.0 NA 1 <1.0 <1.0 NA 1 1.5 1.5 NA 1 7.1 6.8 NA 1 3.8 3.8 NA 1 <1.0 <1.0 NA 1 3.6 3.5 NA

Dissolved Barium (Ba) ug/L 1 8.9 9 NA 1 3.8 3.9 NA 1 74 73 1% 1 28 28 0% 1 4.6 4.6 NA 1 10 10 0% 1 3.7 4 NA

Dissolved Beryllium (Be) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Dissolved Bismuth (Bi) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Dissolved Boron (B) ug/L 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA

Dissolved Cadmium (Cd) ug/L 0.01 0.036 0.037 NA 0.01 0.02 0.021 NA 0.01 0.089 0.091 NA 0.01 <0.010 <0.010 NA 0.01 0.021 0.019 NA 0.01 0.04 0.04 NA 0.01 0.019 0.018 NA

Dissolved Calcium (Ca) ug/L 100 2100 2100 0% 100 1600 1600 0% 100 170000 170000 0% 100 120000 120000 0% 100 1200 1200 0% 100 2500 2400 4% 100 940 870 NA

Dissolved Chromium (Cr) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Dissolved Cobalt (Co) ug/L 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 67 66 2% 0.4 12 12 0% 0.4 0.54 <0.40 NA 0.4 0.41 <0.40 NA 0.4 <0.40 <0.40 NA

Dissolved Copper (Cu) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.77 0.87 NA 0.5 0.5 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

Dissolved Iron (Fe) ug/L 50 150 150 NA 50 160 160 NA 50 55 82 NA 50 120 120 NA 50 220 230 NA 50 120 110 NA 50 210 220 NA

Dissolved Lead (Pb) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

Dissolved Magnesium (Mg) ug/L 100 1700 1800 -6% 100 610 630 NA 100 21000 20000 5% 100 10000 10000 0% 100 500 510 NA 100 2000 2000 0% 100 420 430 NA

Dissolved Manganese (Mn) ug/L 2 70 72 -3% 2 47 47 0% 2 11000 12000 -9% 2 290 290 0% 2 59 60 -2% 2 75 76 -1% 2 67 69 -3%

Dissolved Molybdenum (Mo) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 2.7 2.6 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Dissolved Nickel (Ni) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 41 40 2% 2 2.5 2.8 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Dissolved Phosphorus (P) ug/L 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA

Dissolved Potassium (K) ug/L 100 160 160 NA 100 240 250 NA 100 11000 11000 0% 100 35000 36000 -3% 100 170 180 NA 100 240 240 NA 100 140 140 NA

Dissolved Selenium (Se) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

Dissolved Silver (Ag) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Dissolved Sodium (Na) ug/L 100 3200 3300 -3% 100 2700 2600 4% 100 91000 91000 0% 100 120000 120000 0% 100 2900 3000 -3% 100 3900 3800 3% 100 2500 2400 4%

Dissolved Strontium (Sr) ug/L 2 8.7 8.9 NA 2 7.2 7.4 NA 2 400 390 3% 2 250 260 -4% 2 6.2 6.2 NA 2 10 9.4 NA 2 5.6 5.7 NA

Dissolved Thallium (Tl) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Dissolved Tin (Sn) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Dissolved Titanium (Ti) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Dissolved Uranium (U) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 3.9 3.7 5% 0.1 0.39 0.36 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Dissolved Vanadium (V) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Dissolved Zinc (Zn) ug/L 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 5.6 <5.0 NA 5 <5.0 5.1 NA 5 <5.0 <5.0 NA

Cyanate mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

Total Cyanide mg/L 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 0.02 0.019 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA - - - #VALUE! - - - #VALUE!

Thiocyanate mg/L 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 #VALUE!

Weak Acid Dissociable Cyanide (CN-) mg/L 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 0.0035 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.17 <0.0030 NA

Benzene mg/L 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0030 <0.0010 NA

Toluene mg/L 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

Ethylbenzene mg/L 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

Total Xylenes mg/L 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0010 <0.0020 NA

>C10-C16 Hydrocarbons mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.0020 <0.050 NA

C6 - C10 (less BTEX) mg/L 0.1 <0.10 <0.10 NA 0.09 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.050 <0.090 NA

>C16-C21 Hydrocarbons mg/L 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.090 <0.050 NA

>C21-<C32 Hydrocarbons mg/L 0.1 <0.10 <0.10 NA 0.09 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.050 <0.090 NA

Modified TPH (Tier1) mg/L 0.1 <0.10 <0.10 NA 0.09 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA

Hydrocarbon Resemblance mg/L N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A <0.090 NA NA

Reached Baseline at C32 mg/L N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA

Unionized Ammonia - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - NA - NA

Radium-226 Bq/L - - - NA - - - NA - - - NA - - - NA 0.01 <0.010 - NA - - - NA - - - NA

Total Aluminum (Al) ug/L 5 150 150 0% 5 190 220 -15% 5 18 18 NA 5 11 12 NA 5 160 160 0% 5 150 150 0% 5 160 160 0%

Total Antimony (Sb) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Total Arsenic (As) ug/L 1 1.2 1.2 NA 1 <1.0 <1.0 NA 1 3.7 3.6 NA 1 8.6 8.8 NA 1 4 4.1 NA 1 <1.0 <1.0 NA 1 3.9 3.8 NA

Total Barium (Ba) ug/L 1 8.4 8.4 NA 1 3.7 3.9 NA 1 70 70 0% 1 26 28 -7% 1 4.3 4.6 NA 1 10 9.6 NA 1 3.8 3.8 NA

Total Beryllium (Be) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Total Bismuth (Bi) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Total Boron (B) ug/L 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA

Total Cadmium (Cd) ug/L 0.01 0.031 0.032 NA 0.01 0.019 0.018 NA 0.01 0.097 0.093 NA 0.01 <0.010 0.011 NA 0.01 0.017 0.014 NA 0.01 0.038 0.039 NA 0.01 0.021 0.017 NA

Total Calcium (Ca) ug/L 100 2000 2000 0% 100 1600 1600 0% 100 160000 150000 6% 100 110000 120000 -9% 100 1100 1000 10% 100 2400 2300 4% 100 950 850 NA

Total Chromium (Cr) ug/L 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

Total Cobalt (Co) ug/L 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 67 68 -1% 0.4 12 12 0% 0.4 <0.40 <0.40 NA 0.4 0.41 <0.40 NA 0.4 <0.40 <0.40 NA

Total Copper (Cu) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 2 1.5 NA 0.5 0.79 0.63 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

Total Iron (Fe) ug/L 50 170 170 NA 50 260 290 NA 50 1600 1600 0% 50 210 210 NA 50 260 270 NA 50 130 120 NA 50 240 230 NA

Total Lead (Pb) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

Total Magnesium (Mg) ug/L 100 1700 1700 0% 100 600 620 NA 100 19000 19000 0% 100 9200 9900 -7% 100 470 470 NA 100 2000 1900 5% 100 420 400 NA

Total Manganese (Mn) ug/L 2 68 69 -1% 2 50 56 -11% 2 11000 11000 0% 2 270 290 -7% 2 57 58 -2% 2 76 71 7% 2 70 65 7%

Total Molybdenum (Mo) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 2.6 2.4 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Total Nickel (Ni) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 39 40 -3% 2 2.7 2.7 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Total Phosphorus (P) ug/L 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA

Total Potassium (K) ug/L 100 150 150 NA 100 240 220 NA 100 10000 10000 0% 100 32000 34000 -6% 100 140 150 NA 100 230 240 NA 100 130 130 NA

Total Selenium (Se) ug/L 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

Total Silver (Ag) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Total Sodium (Na) ug/L 100 3200 3200 0% 100 2500 2400 4% 100 84000 85000 -1% 100 110000 120000 -9% 100 2700 2700 0% 100 3900 3700 5% 100 2500 2300 8%

Total Strontium (Sr) ug/L 2 8.1 8.7 NA 2 6.6 7 NA 2 370 370 0% 2 230 250 -8% 2 5.9 6 NA 2 9.5 9.1 NA 2 5.6 5.1 NA

Total Thallium (Tl) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Total Tin (Sn) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Total Titanium (Ti) ug/L 2 2 <2.0 NA 2 5.7 3.7 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 2.4 NA 2 <2.0 <2.0 NA 2 2.4 <2.0 NA

Total Uranium (U) ug/L 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 3.7 3.7 0% 0.1 0.34 0.32 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

Total Vanadium (V) ug/L 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

Total Zinc (Zn) ug/L 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 6.1 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

SW-SCP2

Reporting 
Limit

RPD (%)

SW-23

Reporting 
Limit

RPD (%)

SW-12

Reporting 
Limit

RPD (%)
Reporting 

Limit
RPD (%)

SW-2

Reporting 
Limit

RPD (%)

SW-PPD SW-1

Reporting 
Limit

RPD (%)

SW-23

Reporting 
Limit

RPD (%)
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Atlantic Mining NS Inc.

Surface Water Quality - Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter

Anion Sum
Bicarb. Alkalinity (calc. as CaCO3)
Calculated TDS
Carb. Alkalinity (calc. as CaCO3)
Cation Sum
Colour
Conductivity
Dissolved Chloride (Cl)
Dissolved Fluoride (F-)
Dissolved Sulphate (SO4)
Hardness (CaCO3)
Ion Balance (% Difference)
Langelier Index (@ 20C)
Langelier Index (@ 4C)
Nitrate (N)
Nitrate + Nitrite (N)
Nitrite (N)
Nitrogen (Ammonia Nitrogen)
Orthophosphate (P)
pH
Reactive Silica (SiO2)
Saturation pH (@ 20C)
Saturation pH (@ 4C)
Total Alkalinity (Total as CaCO3)
Total Chemical Oxygen Demand
Total Mercury (Hg)
Total Organic Carbon (C)
Total Suspended Solids
Total Dissolved Solids
Turbidity
Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Bismuth (Bi)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved Iron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Phosphorus (P)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Tin (Sn)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Cyanate
Total Cyanide
Thiocyanate
Weak Acid Dissociable Cyanide (CN-)
Benzene
Toluene
Ethylbenzene
Total Xylenes
>C10-C16 Hydrocarbons
C6 - C10 (less BTEX)
>C16-C21 Hydrocarbons
>C21-<C32 Hydrocarbons
Modified TPH (Tier1)
Hydrocarbon Resemblance
Reached Baseline at C32
Unionized Ammonia
Radium-226
Total Aluminum (Al)
Total Antimony (Sb)
Total Arsenic (As)
Total Barium (Ba)
Total Beryllium (Be)
Total Bismuth (Bi)
Total Boron (B)
Total Cadmium (Cd)
Total Calcium (Ca)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (Cu)
Total Iron (Fe)
Total Lead (Pb)
Total Magnesium (Mg)
Total Manganese (Mn)
Total Molybdenum (Mo)
Total Nickel (Ni)
Total Phosphorus (P)
Total Potassium (K)
Total Selenium (Se)
Total Silver (Ag)
Total Sodium (Na)
Total Strontium (Sr)
Total Thallium (Tl)
Total Tin (Sn)
Total Titanium (Ti)
Total Uranium (U)
Total Vanadium (V)
Total Zinc (Zn)

SW-PPD SW-DUPC SW-3 SW-DUPA SW-14 SW-DUPB SW-OP SW-DUPC SW-1 SW-DUPA SW-14 SW-DUPC SW-11 SW-DUPA SW-14

9-Mar-20 9-Mar-20 6-Apr-20 6-Apr-20 7-Apr-20 7-Apr-20 7-Apr-20 7-Apr-20 4-May-20 4-May-20 5-May-20 5-May-20 1-Jun-20 1-Jun-20 2-Jun-20

N/A 4.84 4.75 NA N/A 1.64 1.64 NA N/A 12.4 12.4 NA N/A 4.61 4.6 NA N/A 0.08 0.07 NA N/A 15.1 15.4 NA N/A 0.07 0.08 NA N/A 17.2

1 43 41 5% 1 14 14 0% 1 81 80 1% 1 90 91 -1% 1 <1.0 <1.0 NA 1 92 92 0% 1 <1.0 <1.0 NA 1 97

1 310 310 0% 1 100 100 0% 1 880 850 3% 1 290 280 4% 1 7 6 NA 1 1000 1100 -10% 1 6 7 NA 1 1200

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

N/A 4.44 4.68 NA N/A 1.53 1.6 NA N/A 14.3 13.3 NA N/A 4.86 4.6 NA N/A 0.15 0.15 NA N/A 15.8 16 NA N/A 0.18 0.17 NA N/A 17.2

5 <5.0 <5.0 NA 5 46 46 NA 5 7.3 5.9 NA 5 <5.0 <5.0 NA 25 78 83 NA 5 7.7 5.7 NA 25 76 75 NA 5 8.1

1 490 490 0% 1 170 170 0% 1 1300 1300 0% 1 450 450 0% 1 19 19 0% 1 1600 1600 0% 1 20 19 5% 1 1700

1 9.2 8 NA 1 13 13 0% 1 17 17 0% 1 8.7 8.5 NA 1 2.9 2.4 NA 1 20 20 0% 1 2.6 3 NA 1 21

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.13 0.11 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA #VALUE! 0.1 <0.10 <0.10 NA 0.1 0.19

10 180 180 0% 2 47 47 0% 10 490 490 0% 10 110 110 0% 2 <2.0 <2.0 NA 20 610 620 -2% 2 <2.0 <2.0 NA 20 690

1 130 130 0% 1 59 62 -5% 1 350 330 6% 1 210 200 5% 1 2.8 2.8 NA 1 360 360 0% 1 3.6 3.4 NA 1 390

N/A 4.31 0.74 NA N/A 3.47 1.23 NA N/A 7.38 3.31 NA N/A 2.64 0 NA N/A 30.4 36.4 NA N/A 2.26 1.62 NA N/A 44 36 NA N/A 0.03

N/A -0.704 -0.795 NA N/A -2.02 -2.01 NA N/A 0.193 0.202 NA N/A 0.33 0.271 NA N/A NC NC NA N/A 0.339 0.295 NA N/A NC NC NA N/A 0.46

N/A -0.954 -1.04 NA N/A -2.27 -2.26 NA N/A -0.054 -0.044 NA N/A 0.081 0.022 NA N/A NC NC NA N/A 0.093 0.049 NA N/A NC NC NA N/A 0.215

0.05 0.31 0.33 NA 0.05 0.35 0.35 NA 0.05 1.1 0.85 26% 0.25 3.6 3.6 NA 0.05 0.055 <0.050 NA 0.05 0.26 0.29 NA 0.05 <0.050 <0.050 NA 0.25 4.4

0.05 0.31 0.33 NA 0.05 0.35 0.35 NA 0.05 1.3 1.1 17% 0.25 3.8 3.7 3% 0.05 0.055 <0.050 NA 0.05 0.86 0.87 -1% 0.05 <0.050 <0.050 NA 0.25 5.6

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.25 0.25 0% 0.01 0.14 0.14 0% 0.01 <0.010 <0.010 NA 0.05 0.59 0.58 2% 0.01 <0.010 0.01 NA 0.05 1.2

0.05 0.061 0.11 NA 0.05 <0.050 <0.050 NA 0.5 10 10 0% 0.25 2.5 2.6 -4% 0.05 <0.050 <0.050 NA 1.5 16 16 0% 0.05 <0.050 <0.050 NA 1.5 17

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.015 0.015 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010

N/A 7.43 7.33 #VALUE! N/A 6.93 6.92 #VALUE! N/A 7.73 7.77 #VALUE! N/A 7.98 7.95 #VALUE! N/A 5.79 5.41 #VALUE! N/A 7.83 7.78 #VALUE! N/A 5.78 6.04 #VALUE! N/A 7.9

0.5 0.87 0.83 NA 0.5 2.5 2.5 NA 0.5 1.6 1.6 NA 0.5 4.3 4.4 NA 0.5 0.98 0.99 NA 0.5 1.9 2 NA 0.5 <0.50 <0.50 NA 0.5 3

N/A 8.13 8.13 NA N/A 8.94 8.93 NA N/A 7.53 7.57 NA N/A 7.65 7.68 NA N/A NC NC NA N/A 7.49 7.49 NA N/A NC NC NA N/A 7.44

N/A 8.38 8.37 NA N/A 9.19 9.18 NA N/A 7.78 7.81 NA N/A 7.9 7.92 NA N/A NC NC NA N/A 7.74 7.74 NA N/A NC NC NA N/A 7.68

5 43 42 NA 5 14 14 NA 5 81 80 1% 5 91 91 NA 5 <5.0 <5.0 NA 5 93 92 NA 5 <5.0 <5.0 NA 5 97

20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 25 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20

0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013

0.5 1.9 1.9 NA 0.5 5 5.1 -2% 0.5 3.6 3.5 NA 0.5 0.56 0.56 NA 0.5 8.1 7.9 2% 0.5 2.1 2.2 NA 0.5 7.3 7 4% 0.5 2.4

1 5 5 NA 1 2.8 1.8 NA 1 2 2 NA 1 3.6 2 NA 1 1.4 <1.9 NA 1 1.4 1.6 NA 1 1.8 <2.0 NA 1 2

- - - NA - - NA - - - NA - - - NA - - - NA - - - NA 10 25 16 NA - -

0.1 5.4 4.8 12% 0.1 2.9 2.3 23% 0.1 1.6 1.5 6% 0.1 3.8 2.5 41% 0.1 1.8 1.5 18% 0.1 0.87 0.74 NA 0.1 0.99 1.3 NA 0.1 1.4

5 <5.0 <5.0 NA 5 74 75 -1% 5 <5.0 <5.0 NA 5 22 22 NA 5 140 140 0% 5 <5.0 17 NA 5 130 140 -7% 5 <5.0

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 1 NA 1 4.7 4.8 NA 1 <1.0 <1.0 NA 1 1.6 1.5 NA 1 <1.0 <1.0 NA 1 2.5

1 11 10 10% 1 2.3 2.4 NA 1 3.5 3.3 NA 1 66 67 -2% 1 4.5 4.6 NA 1 3.5 3.5 NA 1 12 12 0% 1 7.4

1 9.2 10 NA 1 8.5 8.8 NA 1 25 23 8% 1 11 10 10% 1 3.3 3 NA 1 22 22 0% 1 4.2 3 NA 1 24

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 51 51 NA 50 <50 <50 NA 50 68

0.01 <0.010 <0.010 NA 0.01 <0.010 0.012 NA 0.01 0.011 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.014 0.015 NA 0.01 0.027 0.03 NA 0.01 0.019 <0.010 NA 0.01 0.013

100 45000 48000 -6% 100 18000 18000 0% 100 120000 120000 0% 100 64000 61000 5% 100 630 620 NA 100 130000 130000 0% 100 800 740 NA 100 140000

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

0.4 3.5 3.1 NA 0.4 <0.40 <0.40 NA 0.4 25 26 -4% 0.4 1.3 1.3 NA 0.4 <0.40 <0.40 NA 0.4 34 33 3% 0.4 <0.40 <0.40 NA 0.4 33

0.5 0.62 0.8 NA 0.5 <0.50 <0.50 NA 0.5 1.8 1.7 NA 0.5 1.2 0.94 NA 0.5 <0.50 <0.50 NA 0.5 1.4 1.4 NA 0.5 <0.50 0.53 NA 0.5 1.2

50 <50 <50 NA 50 63 64 NA 50 <50 <50 NA 50 <50 <50 NA 50 190 180 NA 50 <50 <50 NA 50 320 310 NA 50 <50

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50

100 3300 3500 -6% 100 3700 3800 -3% 100 9300 9000 3% 100 12000 11000 9% 100 300 300 NA 100 9900 9900 0% 100 380 380 NA 100 10000

2 85 89 -5% 2 61 64 -5% 2 500 470 6% 2 170 160 6% 2 43 42 2% 2 140 140 0% 2 67 68 -1% 2 23

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 9.3 8.8 NA 2 7.3 7.2 NA 2 <2.0 <2.0 NA 2 13 12 NA 2 <2.0 <2.0 NA 2 15

2 <2.0 2.2 NA 2 <2.0 <2.0 NA 2 5.1 4.9 NA 2 33 31 6% 2 <2.0 <2.0 NA 2 6.3 6.3 NA 2 <2.0 <2.0 NA 2 5.3

100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100

100 11000 13000 -17% 100 1300 1400 -7% 100 38000 34000 11% 100 6400 5900 8% 100 140 130 NA 100 42000 43000 -2% 100 160 160 NA 100 48000

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 4.9 4.9 NA 0.5 <0.50 <0.50 NA 0.5 12

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

100 37000 38000 -3% 100 7200 7400 -3% 100 130000 120000 8% 100 7200 7200 0% 100 1900 1800 5% 100 150000 150000 0% 100 2000 2000 0% 100 160000

2 90 95 -5% 2 43 45 -5% 2 320 300 6% 2 410 390 5% 2 4.5 4.2 NA 2 350 350 0% 2 5.3 4.7 NA 2 390

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

0.1 0.26 0.25 NA 0.1 <0.10 <0.10 NA 0.1 0.91 0.89 NA 0.1 7.2 6.9 4% 0.1 <0.10 <0.10 NA 0.1 1.1 1.1 0% 0.1 <0.10 <0.10 NA 0.1 1

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

5 5 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 11 11 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 9.5 9.5 0% - - - #VALUE! 0.05 6.3

- - - #VALUE! 0.005 <0.0050 <0.0050 NA - - - #VALUE! - - - #VALUE! 0.005 <0.0050 <0.0050 NA 0.005 0.014 0.014 NA 0.005 <0.0050 <0.0050 NA 0.005 0.012

0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 4.1 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 1.3 1.3 NA - - - #VALUE! 0.17 0.97

0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 0.014 0.015 NA 0.003 0.013 0.012 NA 0.003 <0.0030 <0.0030 NA 0.003 0.016 0.016 NA - - - #VALUE! 0.006 0.016

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010

0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050

0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050

0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090

0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090

N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA

N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA

- - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - -

- - - NA - - - NA 0.01 <0.010 - NA - - - NA - - - NA - - - NA - - - NA 0.01 <0.010

5 160 150 6% 5 170 160 6% 5 25 23 NA 5 91 87 4% 5 170 170 0% 5 11 10 NA 5 150 130 14% 5 7.1

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 4.7 4.5 NA 1 <1.0 <1.0 NA 1 1.7 1.6 NA 1 <1.0 <1.0 NA 1 2.3

1 13 13 0% 1 2.9 2.9 NA 1 9.5 9.2 NA 1 67 66 2% 1 5.3 5.2 NA 1 8.2 7.8 NA 1 14 12 15% 1 13

1 11 11 0% 1 9.1 8.7 NA 1 21 21 0% 1 10 9.8 NA 1 3.2 3.3 NA 1 21 20 5% 1 2.5 2.4 NA 1 22

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 65

0.01 <0.010 0.01 NA 0.01 0.016 0.012 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.013 0.01 NA 0.01 0.031 0.034 NA 0.01 0.015 0.017 NA 0.01 0.017

100 46000 47000 -2% 100 17000 17000 0% 100 100000 110000 -10% 100 58000 57000 2% 100 640 600 NA 100 120000 120000 0% 100 750 690 NA 100 130000

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

0.4 3.6 3.5 NA 0.4 <0.40 <0.40 NA 0.4 27 27 0% 0.4 1.6 1.4 NA 0.4 <0.40 <0.40 NA 0.4 33 32 3% 0.4 <0.40 <0.40 NA 0.4 31

0.5 1.3 1.3 NA 0.5 <0.50 0.8 NA 0.5 2.4 2.4 NA 0.5 1.2 0.99 NA 0.5 <0.50 <0.50 NA 0.5 2.8 2.2 NA 0.5 0.66 <0.50 NA 0.5 1.5

50 310 310 NA 50 210 340 NA 50 260 260 NA 50 130 120 NA 50 240 230 NA 50 210 210 NA 50 390 370 NA 50 130

0.5 <0.50 <0.50 NA 0.5 1 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.65 <0.50 NA 0.5 <0.50

100 3400 3300 3% 100 3500 3400 3% 100 8300 8200 1% 100 11000 10000 10% 100 290 280 NA 100 9200 9200 0% 100 340 320 NA 100 10000

2 95 96 -1% 2 60 59 2% 2 430 430 0% 2 160 160 0% 2 43 42 2% 2 130 130 0% 2 66 62 6% 2 93

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 8.6 8.5 NA 2 7.1 7.1 NA 2 <2.0 <2.0 NA 2 12 12 NA 2 <2.0 <2.0 NA 2 14

2 2.6 2.6 NA 2 <2.0 <2.0 NA 2 4.5 4.5 NA 2 31 30 3% 2 <2.0 <2.0 NA 2 6.4 5.9 NA 2 <2.0 <2.0 NA 2 5.3

100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100

100 12000 11000 9% 100 1300 1200 8% 100 32000 32000 0% 100 5600 5400 4% 100 140 140 NA 100 41000 40000 2% 100 160 130 NA 100 46000

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.53 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 4.7 4.8 NA 0.5 <0.50 <0.50 NA 0.5 11

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

100 38000 36000 5% 100 6600 6600 0% 100 110000 110000 0% 100 7000 6900 1% 100 1700 1600 6% 100 140000 140000 0% 100 1800 1700 6% 100 150000

2 92 90 2% 2 41 41 0% 2 270 260 4% 2 360 350 3% 2 4.9 4.5 NA 2 340 330 3% 2 4.9 4.2 NA 2 360

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

2 2.5 3.2 NA 2 3.3 3.1 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 3.3 2.2 NA 2 <2.0 <2.0 NA 2 2.2 <2.0 NA 2 <2.0

0.1 0.27 0.27 NA 0.1 <0.10 <0.10 NA 0.1 0.86 0.85 NA 0.1 6.8 6.7 1% 0.1 <0.10 <0.10 NA 0.1 1 1.1 -10% 0.1 <0.10 <0.10 NA 0.1 0.98

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0

SW-PPD

Reporting 
Limit

RPD (%)

SW-1

Reporting 
Limit

RPD (%)

SW-14SW-3

Reporting 
Limit

RPD (%)
Reporting 

Limit
RPD (%)

SW-OP

Reporting 
Limit

RPD (%)

SW

Reporting 
Limit

SW-14

Reporting 
Limit

RPD (%)

SW-11

Reporting 
Limit

RPD (%)
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Atlantic Mining NS Inc.

Surface Water Quality - Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter

Anion Sum
Bicarb. Alkalinity (calc. as CaCO3)
Calculated TDS
Carb. Alkalinity (calc. as CaCO3)
Cation Sum
Colour
Conductivity
Dissolved Chloride (Cl)
Dissolved Fluoride (F-)
Dissolved Sulphate (SO4)
Hardness (CaCO3)
Ion Balance (% Difference)
Langelier Index (@ 20C)
Langelier Index (@ 4C)
Nitrate (N)
Nitrate + Nitrite (N)
Nitrite (N)
Nitrogen (Ammonia Nitrogen)
Orthophosphate (P)
pH
Reactive Silica (SiO2)
Saturation pH (@ 20C)
Saturation pH (@ 4C)
Total Alkalinity (Total as CaCO3)
Total Chemical Oxygen Demand
Total Mercury (Hg)
Total Organic Carbon (C)
Total Suspended Solids
Total Dissolved Solids
Turbidity
Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Bismuth (Bi)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved Iron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Phosphorus (P)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Tin (Sn)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Cyanate
Total Cyanide
Thiocyanate
Weak Acid Dissociable Cyanide (CN-)
Benzene
Toluene
Ethylbenzene
Total Xylenes
>C10-C16 Hydrocarbons
C6 - C10 (less BTEX)
>C16-C21 Hydrocarbons
>C21-<C32 Hydrocarbons
Modified TPH (Tier1)
Hydrocarbon Resemblance
Reached Baseline at C32
Unionized Ammonia
Radium-226
Total Aluminum (Al)
Total Antimony (Sb)
Total Arsenic (As)
Total Barium (Ba)
Total Beryllium (Be)
Total Bismuth (Bi)
Total Boron (B)
Total Cadmium (Cd)
Total Calcium (Ca)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (Cu)
Total Iron (Fe)
Total Lead (Pb)
Total Magnesium (Mg)
Total Manganese (Mn)
Total Molybdenum (Mo)
Total Nickel (Ni)
Total Phosphorus (P)
Total Potassium (K)
Total Selenium (Se)
Total Silver (Ag)
Total Sodium (Na)
Total Strontium (Sr)
Total Thallium (Tl)
Total Tin (Sn)
Total Titanium (Ti)
Total Uranium (U)
Total Vanadium (V)
Total Zinc (Zn)

SW-12 SW-OP

SW-DUPB SW-18 SW-DUPC SW-12 SW-DUPA SW-OP SW-DUPB SW-2 SW-DUPA SW-1 SW-DUPB SW-1 SW-DUPA SW-22 SW-DUPB

2-Jun-20 3-Jun-20 3-Jun-20 14-Jul-20 14-Jul-20 14-Jul-20 14-Jul-20 4-Aug-20 4-Aug-20 4-Aug-20 4-Aug-20 1-Sep-20 1-Sep-20 1-Sep-20 1-Sep-20

17.4 NA N/A 0.31 0.26 NA N/A 0.17 0.16 NA N/A 11.7 11.5 NA N/A 0.2 0.23 NA N/A 0.11 0.17 NA N/A 0.09 0.1 NA N/A 3.5 3.92 NA

97 0% 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 190 190 0% 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 39 41 -5%

1200 0% 1 23 21 9% 1 11 10 10% 1 720 710 1% 1 14 16 -0.133333333 1 10 13 -0.260869565 1 9 9 NA 1 230 250 -8%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1.1 1.2 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

17.6 NA N/A 0.36 0.38 NA N/A 0.17 0.18 NA N/A 11.1 11.1 NA N/A 0.27 0.27 NA N/A 0.24 0.25 NA N/A 0.24 0.25 NA N/A 3.94 3.84 NA

9.1 NA 25 59 55 NA 5 16 17 NA 5 <5.0 <5.0 NA 25 72 69 NA 25 110 110 NA 25 63 77 NA 5 <5.0 <5.0 NA

1700 0% 1 43 43 0% 1 20 21 -5% 1 1100 1100 0% 1 27 28 -0.036363636 1 22 22 0 1 22 22 0% 1 390 400 -3%

21 0% 1 2.3 1.6 NA 1 3.5 3.7 NA 1 21 20 5% 1 5.7 5.3 NA 1 4 3.8 NA 1 3.3 3.4 NA 1 34 35 -3%

#VALUE! 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.11 0.1 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

690 0% 2 12 10 NA 2 3.3 2.9 NA 10 300 290 3% 2 2.2 3.8 NA 2 <2.0 3 NA 2 <2.0 <2.0 NA 2 80 98 -20%

400 -3% 1 8 8.2 NA 1 4 4 NA 1 440 440 0% 1 5.2 5.3 NA 1 5.1 5.5 NA 1 5.1 5.1 NA 1 140 140 0%

0.49 NA N/A 7.46 18.8 NA N/A 0 5.88 NA N/A 2.37 1.64 NA N/A 14.9 8 NA N/A 37.1 19.1 NA N/A 45.5 42.9 NA N/A 5.91 1.03 NA

0.325 NA N/A NC NC NA N/A NC NC NA N/A 0.654 0.672 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A -0.767 -0.814 NA

0.08 NA N/A NC NC NA N/A NC NC NA N/A 0.407 0.425 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A -1.02 -1.06 NA

4.1 NA 0.05 0.073 0.11 NA 0.05 <0.050 <0.050 NA 0.5 13 13 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 1.2 1.2 NA

5.3 6% 0.05 0.073 0.11 NA 0.05 <0.050 <0.050 NA 0.5 15 15 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 1.2 1.2 0%

1.2 0% 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.05 1.6 1.6 0% 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.011 <0.010 NA

16 6% 0.05 <0.050 0.055 NA 0.05 <0.050 0.11 NA 1 13 13 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 0.11 <0.050 NA 0.05 <0.050 <0.050 NA

<0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.022 0.022 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.012 <0.010 NA 0.01 <0.010 <0.010 NA

7.76 #VALUE! N/A 6.2 6.12 #VALUE! N/A 6.05 5.97 #VALUE! N/A 7.8 7.82 #VALUE! N/A 6.12 6.45 #VALUE! N/A 6.02 6.13 #VALUE! N/A 6.14 6.06 #VALUE! N/A 7.39 7.35 #VALUE!

3.1 NA 0.5 0.63 <0.50 NA 0.5 0.55 <0.50 NA 0.5 8.4 8.2 2% 0.5 0.9 0.9 NA 0.5 1.1 1 NA 0.5 0.9 0.85 NA 0.5 7.3 7.1 3%

7.44 NA N/A NC NC NA N/A NC NC NA N/A 7.15 7.15 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A 8.16 8.17 NA

7.68 NA N/A NC NC NA N/A NC NC NA N/A 7.4 7.39 NA N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A 8.41 8.42 NA

98 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 25 190 190 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 40 41 NA

<20 NA 20 22 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 34 34 NA 20 25 28 NA 20 <20 <20 NA

<0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA

2.3 NA 0.5 6.6 6.6 0% 0.5 - 4 #VALUE! 0.5 - 0.99 #VALUE! 0.4 7.5 8 -0.064516129 0.4 11 12 -0.086956522 0.5 8.8 8.8 0% 0.5 1.1 1.1 NA

1.8 NA 1 2.4 3 NA 1 1.8 1.8 NA 1 43 47 -9% 1 1 1.2 NA 1 2.6 3 NA - - - #VALUE! - - - #VALUE!

- NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA

1.5 -7% 0.1 1.3 1.3 0% 0.1 0.93 0.68 NA 0.1 20 4.6 125% 0.1 0.74 0.83 NA 0.1 1 1.1 -0.095238095 0.1 0.63 0.57 NA 0.1 2.8 2.8 0%

<5.0 NA 5 120 120 0% 5 50 53 -6% 5 17 20 NA 5 110 110 0 5 160 150 0.064516129 5 100 140 -33% 5 6.1 5.8 NA

2.3 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 5.6 5.8 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

7 NA 1 5.1 5.3 NA 1 <1.0 <1.0 NA 1 69 70 -1% 1 25 24 0.040816327 1 25 25 0 1 19 22 -15% 1 13 13 0%

24 0% 1 3.3 3.5 NA 1 2 2.1 NA 1 37 37 0% 1 2.8 2.7 NA 1 2.5 2.7 NA 1 2.6 2.9 NA 1 44 42 5%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

65 NA 50 <50 <50 NA 50 <50 <50 NA 50 75 75 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA

0.011 NA 0.01 <0.010 <0.010 NA 0.01 0.018 0.011 NA 0.01 0.011 0.011 NA 0.01 0.011 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.059 0.06 NA

140000 0% 100 2300 2400 -4% 100 940 940 NA 100 120000 120000 0% 100 1300 1300 0 100 1200 1300 -0.08 100 1200 1100 9% 100 44000 42000 5%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

32 3% 0.4 0.5 0.47 NA 0.4 <0.40 <0.40 NA 0.4 2 2 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 2.8 3.1 NA

1 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.54 0.51 NA

<50 NA 50 200 210 NA 50 100 110 NA 50 57 57 NA 50 650 640 0.015503876 50 900 930 -0.032786885 50 780 940 -19% 50 <50 <50 NA

<0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

11000 -10% 100 520 530 NA 100 390 400 NA 100 33000 33000 0% 100 500 510 NA 100 510 540 NA 100 510 540 NA 100 7400 7400 0%

34 -39% 2 70 71 -1% 2 22 20 10% 2 360 360 0% 2 36 35 0.028169014 2 36 37 -0.02739726 2 12 13 NA 2 200 190 5%

15 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 14 14 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

5.7 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 50 49 2% 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 6.5 6.5 NA

<100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA

50000 -4% 100 630 690 NA 100 180 180 NA 100 19000 19000 0% 100 110 130 NA 100 110 110 NA 100 110 110 NA 100 1600 1400 13%

11 9% 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.86 0.83 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

170000 -6% 100 4100 4300 -5% 100 1900 1900 0% 100 19000 19000 0% 100 3200 3300 -0.030769231 100 2200 2400 -0.086956522 100 2400 2500 -4% 100 25000 25000 0%

400 -3% 2 8.4 8.9 NA 2 4.7 4.5 NA 2 1300 1300 0% 2 6.7 6.6 NA 2 7.6 8 NA 2 6.6 7.5 NA 2 130 130 0%

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 2.2 2 NA 2 <2.0 2.3 NA 2 <2.0 <2.0 NA

1.1 -10% 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 17 17 0% 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.24 0.26 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

6.3 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 0.066 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

0.012 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 0.14 0.14 0% 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA

0.97 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 0.44 0.44 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA

0.014 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 0.064 0.06 6% 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA

<0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 0.0051 0.0049 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

<0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 0.0022 0.002 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

<0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

<0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA

<0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

<0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA

<0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

<0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA

<0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA

NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA

NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA

- NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA

- NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA

7.8 NA 5 130 130 0% 5 80 84 -5% 5 1500 1200 22% 5 120 130 -0.08 5 180 170 0.057142857 5 120 130 -8% 5 71 83 -16%

2.3 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 5.8 5.4 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

13 0% 1 6.3 6.1 NA 1 <1.0 <1.0 NA 1 78 76 3% 1 29 30 -0.033898305 1 35 32 0.089552239 1 23 23 0% 1 15 16 -6%

22 0% 1 5.8 3.5 NA 1 2 2.2 NA 1 41 38 8% 1 2.7 2.8 NA 1 2.5 2.6 NA 1 2.4 2.4 NA 1 38 39 -3%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

64 NA 50 <50 <50 NA 50 <50 <50 NA 50 68 71 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA

0.012 NA 0.01 0.02 0.01 NA 0.01 <0.010 0.01 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.056 0.058 NA

130000 0% 100 2400 2300 4% 100 940 990 NA 100 120000 120000 0% 100 1200 1300 -0.08 100 1300 1200 0.08 100 1200 1900 -45% 100 39000 40000 -3%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1.8 1.5 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

32 -3% 0.4 0.64 0.63 NA 0.4 <0.40 <0.40 NA 0.4 2.7 2.6 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 3.1 3.5 NA

1.4 NA 0.5 <0.50 0.5 NA 0.5 <0.50 <0.50 NA 0.5 1.5 1.7 NA 0.5 <0.50 <0.50 NA 0.5 0.72 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.73 0.78 NA

130 NA 50 330 310 NA 50 200 210 NA 50 2300 2300 0% 50 930 960 -0.031746032 50 1400 1400 0 50 1000 990 1% 50 100 110 NA

<0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 1.3 1.3 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

10000 0% 100 520 480 NA 100 410 410 NA 100 34000 33000 3% 100 470 500 NA 100 530 520 NA 100 510 510 NA 100 6500 7000 -7%

96 -3% 2 95 79 18% 2 40 42 -5% 2 390 380 3% 2 43 45 -0.045454545 2 44 43 0.022988506 2 14 15 NA 2 180 190 -5%

14 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 15 14 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

5.3 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 52 52 0% 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 6.1 6.4 NA

<100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA

46000 0% 100 660 610 NA 100 200 180 NA 100 20000 18000 11% 100 <100 120 NA 100 <100 100 NA 100 100 <100 NA 100 1400 1300 7%

11 0% 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.94 0.98 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

150000 0% 100 4000 4000 0% 100 1900 1900 0% 100 19000 19000 0% 100 3000 3100 -0.032786885 100 2200 2100 0.046511628 100 2200 2300 -4% 100 21000 23000 -9%

370 -3% 2 8.8 8.1 NA 2 4.6 4.5 NA 2 1400 1300 7% 2 5.8 6.9 NA 2 8.7 7.7 NA 2 6.5 6.6 NA 2 120 120 0%

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<2.0 NA 2 3.8 2.6 NA 2 2.2 <2.0 NA 2 5.2 6.6 NA 2 <2.0 2.6 NA 2 2.7 3.2 NA 2 2.2 2.5 NA 2 2 <2.0 NA

0.99 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 18 17 6% 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.24 0.23 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 6 7.4 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

W-14

RPD (%)

SW-18

Reporting 
Limit

RPD (%)

SW-2

Reporting 
Limit

RPD (%)
Reporting 

Limit
RPD (%)

Reporting 
Limit

RPD (%)

SW-1

Reporting 
Limit

RPD (%)

SW-1

Reporting 
Limit

RPD (%)

SW-22

Reporting 
Limit

RPD (%)
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Atlantic Mining NS Inc.

Surface Water Quality - Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter

Anion Sum
Bicarb. Alkalinity (calc. as CaCO3)
Calculated TDS
Carb. Alkalinity (calc. as CaCO3)
Cation Sum
Colour
Conductivity
Dissolved Chloride (Cl)
Dissolved Fluoride (F-)
Dissolved Sulphate (SO4)
Hardness (CaCO3)
Ion Balance (% Difference)
Langelier Index (@ 20C)
Langelier Index (@ 4C)
Nitrate (N)
Nitrate + Nitrite (N)
Nitrite (N)
Nitrogen (Ammonia Nitrogen)
Orthophosphate (P)
pH
Reactive Silica (SiO2)
Saturation pH (@ 20C)
Saturation pH (@ 4C)
Total Alkalinity (Total as CaCO3)
Total Chemical Oxygen Demand
Total Mercury (Hg)
Total Organic Carbon (C)
Total Suspended Solids
Total Dissolved Solids
Turbidity
Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Bismuth (Bi)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved Iron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Phosphorus (P)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Tin (Sn)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Cyanate
Total Cyanide
Thiocyanate
Weak Acid Dissociable Cyanide (CN-)
Benzene
Toluene
Ethylbenzene
Total Xylenes
>C10-C16 Hydrocarbons
C6 - C10 (less BTEX)
>C16-C21 Hydrocarbons
>C21-<C32 Hydrocarbons
Modified TPH (Tier1)
Hydrocarbon Resemblance
Reached Baseline at C32
Unionized Ammonia
Radium-226
Total Aluminum (Al)
Total Antimony (Sb)
Total Arsenic (As)
Total Barium (Ba)
Total Beryllium (Be)
Total Bismuth (Bi)
Total Boron (B)
Total Cadmium (Cd)
Total Calcium (Ca)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (Cu)
Total Iron (Fe)
Total Lead (Pb)
Total Magnesium (Mg)
Total Manganese (Mn)
Total Molybdenum (Mo)
Total Nickel (Ni)
Total Phosphorus (P)
Total Potassium (K)
Total Selenium (Se)
Total Silver (Ag)
Total Sodium (Na)
Total Strontium (Sr)
Total Thallium (Tl)
Total Tin (Sn)
Total Titanium (Ti)
Total Uranium (U)
Total Vanadium (V)
Total Zinc (Zn)

SW-12 SW-DUPC SW-12 SW-DUPA SW-2 SW-DUPB SW-14 SW-DUPC SW-14 SW-DUPA SW-OP SW-DUPB SW-3 SW-DUPC SW-14

1-Sep-20 1-Sep-20 13-Oct-20 13-Oct-20 13-Oct-20 13-Oct-20 13-Oct-20 13-Oct-20 3-Nov-20 3-Nov-20 3-Nov-20 3-Nov-20 3-Nov-20 3-Nov-20 1-Dec-20

N/A 0.14 0.15 NA N/A 0.18 0.17 NA N/A 0.23 0.24 NA N/A 19.8 19.9 NA N/A 21.6 20.9 NA N/A 7.47 7.47 NA N/A 2.33 2.45 NA N/A 22

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 75 79 -5% 1 69 73 -6% 1 86 87 -1% 1 14 14 0% 1 91

1 10 10 0% 1 12 12 0% 1 16 17 -6% 1 1400 1400 0% 1 1500 1500 0% 1 470 470 0% 1 150 160 -6% 1 1600

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

N/A 0.19 0.19 NA N/A 0.19 0.2 NA N/A 0.27 0.29 NA N/A 20.3 20.8 NA N/A 21.8 21.7 NA N/A 7.25 7.2 NA N/A 2.37 2.38 NA N/A 23.8

5 8.6 9.3 NA 5 17 17 NA 5 85 87 -2% 5 15 16 NA 5 15 9.4 NA 5 <5.0 <5.0 NA 25 110 110 NA 25 6.1

1 21 21 0% 1 22 23 -4% 1 29 30 -3% 1 1900 1900 0% 1 2000 2100 -5% 1 700 710 -1% 1 250 250 0% 1 2200

1 3.1 3.5 NA 1 3.9 3.7 NA 1 6.2 6.3 NA 1 23 24 -4% 1 21 23 -9% 1 9.7 11 NA 1 12 12 0% 1 24

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.18 0.16 NA 0.1 0.18 0.19 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.19

2 2.6 2.3 NA 20 3.2 2.7 NA 20 2.3 2.5 NA 20 830 830 0% 20 930 890 4% 10 240 240 0% 2 81 87 -7% 2 920

1 4.1 4.2 NA 1 4.4 4.5 NA 1 5.5 5.9 NA 1 490 510 -4% 1 510 520 -2% 1 310 310 0% 1 100 100 0% 1 560

N/A 15.2 11.8 NA N/A 2.7 8.11 NA N/A 8 9.43 NA N/A 1.12 2.28 NA N/A 0.3 1.9 NA N/A 1.49 1.84 NA N/A 0.85 1.45 NA N/A 3.93

N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A 0.127 0.092 NA N/A 0.062 0.197 NA N/A 0.239 0.269 NA N/A -2.2 -2.09 NA N/A 0.497

N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A -0.118 -0.153 NA N/A -0.182 -0.047 NA N/A -0.009 0.021 NA N/A -2.45 -2.34 NA N/A 0.253

0.05 <0.050 <0.050 NA 0.25 <0.050 0.088 NA 0.25 0.1 0.098 NA 0.25 3.6 3.6 NA 0.25 4.2 4.3 NA 0.25 5.8 6 NA 0.05 0.38 0.37 NA 0.05 4

0.05 <0.050 <0.050 NA 0.25 <0.050 0.088 NA 0.25 0.1 0.098 NA 0.25 4.3 4.4 -2% 0.25 4.6 4.7 -2% 0.25 6 6.2 -3% 0.05 0.38 0.37 NA 0.05 4.3

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.74 0.73 1% 0.01 0.39 0.39 0% 0.01 0.2 0.2 0% 0.01 <0.010 <0.010 NA 0.01 0.28

0.05 0.066 <0.050 NA 0.75 <0.050 <0.050 NA 0.75 <0.050 <0.050 NA 0.75 6.3 6.3 NA 0.75 12 12 0% 0.25 4.7 4.7 0% 0.05 <0.050 <0.050 NA 0.05 18

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.011 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.016 0.014 NA 0.01 <0.010 <0.010 NA 0.01 <0.010

N/A 6.08 6.22 #VALUE! N/A 5.92 6.14 #VALUE! N/A 5.58 5.96 #VALUE! N/A 7.6 7.52 #VALUE! N/A 7.55 7.66 #VALUE! N/A 7.8 7.83 #VALUE! N/A 6.53 6.65 #VALUE! N/A 7.84

0.5 0.76 0.73 NA 0.5 0.81 0.74 NA 0.5 1.1 1.3 NA 0.5 6 6 0% 0.5 4.5 4.5 NA 0.5 5.5 5.5 0% 0.5 4.3 4.3 NA 0.5 3.5

N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A 7.47 7.43 NA N/A 7.49 7.46 NA N/A 7.56 7.56 NA N/A 8.73 8.74 NA N/A 7.34

N/A NC NC NA N/A NC NC NA N/A NC NC NA N/A 7.72 7.68 NA N/A 7.74 7.71 NA N/A 7.81 7.81 NA N/A 8.98 8.99 NA N/A 7.59

5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 75 80 NA 5 69 74 NA 5 86 87 NA 5 14 14 NA 5 91

20 <20 <20 NA 20 <20 <20 NA 20 32 39 NA 20 <20 <20 NA 20 <20 <20 NA 20 <20 <20 NA 20 51 49 NA 20 <20

0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013

0.5 3.6 3.6 NA 0.5 4.1 4.1 NA 0.5 11 10 10% 0.5 3.8 3.8 NA 0.5 2.7 2.8 NA 0.5 <5.0 1.2 NA 0.5 18 17 6% 0.5 2.7

- - - #VALUE! 1 2.2 1.6 NA 1 1.4 <1.0 NA 1 1.2 1.4 NA 1 1.2 <1.0 NA 1 35 39 -11% 1 1.8 2.4 NA 1 1.6

- - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - -

0.1 1.5 1.4 7% 0.1 1.3 1.3 0% 0.1 1.1 0.96 NA 0.1 0.92 1.2 NA 0.1 1.5 1.4 7% 0.1 12 13 -8% 0.1 3.4 3.7 -8% 0.1 1.3

5 23 23 NA 5 45 48 NA 5 170 170 0% 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 16 16 NA 5 220 220 0% 5 8.4

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1.2 1.1 NA 1 3.9 4 NA 1 <1.0 <1.0 NA 1 2

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 8.5 9 NA 1 6.2 6.2 NA 1 3.1 3.1 NA 1 73 71 3% 1 4.6 4.8 NA 1 3.9

1 1.8 1.8 NA 1 1.9 1.9 NA 1 4.1 4.1 NA 1 35 35 0% 1 30 30 0% 1 19 19 0% 1 16 16 0% 1 29

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 62 69 NA 50 74 74 NA 50 <50 <50 NA 50 <50 <50 NA 50 75

0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 0.01 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA 0.01 0.026 0.022 NA 0.01 <0.010

100 960 970 NA 100 1000 1000 0% 100 1300 1400 -7% 100 180000 180000 0% 100 190000 190000 0% 100 93000 92000 1% 100 31000 31000 0% 100 200000

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 41 41 0% 0.4 56 56 0% 0.4 2.6 2.4 NA 0.4 <0.40 <0.40 NA 0.4 70

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 0.83 0.81 NA 0.5 0.52 0.53 NA 0.5 0.54 <0.50 NA 0.5 0.54 0.89 NA 0.5 0.91

50 <50 <50 NA 50 66 71 NA 50 410 430 NA 50 52 51 NA 50 <50 52 NA 50 <50 <50 NA 50 200 200 NA 50 <50

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50

100 420 440 NA 100 450 470 NA 100 570 600 NA 100 12000 12000 0% 100 11000 11000 0% 100 19000 19000 0% 100 6400 6400 0% 100 11000

2 6.9 6.7 NA 2 17 18 NA 2 38 39 -3% 2 250 250 0% 2 260 260 0% 2 230 230 0% 2 66 66 0% 2 300

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 6.3 6.4 NA 2 9.3 9.2 NA 2 6 6.2 NA 2 <2.0 <2.0 NA 2 16

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 4.6 4.6 NA 2 4.8 4.8 NA 2 42 40 5% 2 <2.0 <2.0 NA 2 6.7

100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100

100 210 200 NA 100 190 200 NA 100 190 170 NA 100 60000 61000 -2% 100 65000 64000 2% 100 8400 8200 2% 100 1500 1500 0% 100 69000

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 8.1 8.4 -4% 0.5 10 11 -10% 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 11

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

100 2100 2200 -5% 100 2200 2200 0% 100 3300 3500 -6% 100 200000 200000 0% 100 210000 210000 0% 100 11000 11000 0% 100 6300 6300 0% 100 220000

2 4.4 5 NA 2 5 5 NA 2 7.3 7.4 NA 2 460 480 -4% 2 500 490 2% 2 820 800 2% 2 75 75 0% 2 590

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 2.3 <2.0 NA 2 <2.0

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.51 0.53 NA 0.1 0.58 0.56 NA 0.1 10 10 0% 0.1 0.13 0.12 NA 0.1 1.5

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 2 2.1 -5% 0.05 4.1 4.1 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 13

0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 <0.0050 <0.0050 NA 0.005 0.0076 0.0082 NA 0.005 0.01 0.01 NA 0.005 0.052 0.05 4% 0.005 <0.0050 <0.0050 NA 0.005 0.016

0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 0.47 0.45 NA 0.17 0.82 0.88 NA 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA 0.17 3.8

0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA 0.003 0.004 0.0038 NA 0.003 0.0047 0.0049 NA 0.003 0.029 0.023 NA 0.003 <0.0030 <0.0030 NA 0.003 0.014

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 0.012 0.012 0% 0.001 <0.0010 <0.0010 NA 0.001 <0.0010

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 0.0033 0.0035 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010

0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010

0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020

0.05 <0.050 <0.050 NA 0.05 <0.090 <0.050 NA 0.05 <0.090 <0.050 NA 0.05 <0.090 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.090

0.09 <0.090 <0.090 NA 0.09 <0.050 <0.090 NA 0.09 <0.050 <0.090 NA 0.09 <0.050 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.050

0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 0.093 NA 0.05 <0.050

0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 0.31 NA 0.09 <0.090

0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 0.4 NA 0.09 <0.090

N/A NA NA NA NA NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA COMMENT NA N/A NA

N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA NA NA N/A NA YES NA N/A N/A

- - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - -

- - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - - - NA - -

5 51 52 -2% 5 89 84 6% 5 180 180 0% 5 7 6.4 NA 5 11 11 NA 5 690 690 0% 5 310 300 3% 5 15

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1.1 1.1 NA 1 3.8 4 NA 1 <1.0 <1.0 NA 1 2

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 9.9 9.6 NA 1 11 12 -9% 1 8.1 8.2 NA 1 81 84 -4% 1 5.6 5.8 NA 1 11

1 1.8 1.6 NA 1 2.1 2 NA 1 4.2 4.2 NA 1 33 35 -6% 1 29 30 -3% 1 20 20 0% 1 15 16 -6% 1 28

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

50 <50 <50 NA 50 <50 <50 NA 50 <50 <50 NA 50 61 62 NA 50 74 74 NA 50 <50 <50 NA 50 <50 <50 NA 50 74

0.01 <0.010 <0.010 NA 0.01 <0.010 0.01 NA 0.01 <0.010 0.013 NA 0.01 0.012 0.012 NA 0.01 <0.010 <0.010 NA 0.01 0.01 0.016 NA 0.01 0.023 0.027 NA 0.01 <0.010

100 910 880 NA 100 1400 960 NA 100 1200 1200 0% 100 170000 180000 -6% 100 180000 190000 -5% 100 91000 92000 -1% 100 30000 30000 0% 100 200000

1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA 1 1 <1.0 NA 1 <1.0 <1.0 NA 1 <1.0

0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA 0.4 41 42 -2% 0.4 57 59 -3% 0.4 2.8 2.9 NA 0.4 <0.40 <0.40 NA 0.4 70

0.5 <0.50 <0.50 NA 0.5 <0.50 0.52 NA 0.5 0.61 0.92 NA 0.5 1.1 1.1 NA 0.5 0.67 1.3 NA 0.5 1.3 1.3 NA 0.5 0.87 1.1 NA 0.5 1.7

50 140 150 NA 50 180 170 NA 50 560 580 -4% 50 230 230 NA 50 330 340 NA 50 1400 1400 0% 50 340 350 NA 50 420

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 1 0.96 NA 0.5 <0.50 <0.50 NA 0.5 <0.50

100 390 410 NA 100 460 450 NA 100 550 580 NA 100 12000 12000 0% 100 11000 12000 -9% 100 19000 20000 -5% 100 6100 6400 -5% 100 11000

2 21 22 -5% 2 26 24 8% 2 40 41 -2% 2 240 250 -4% 2 260 270 -4% 2 250 250 0% 2 73 78 -7% 2 290

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 6.6 6.9 NA 2 9.4 9.5 NA 2 6.3 6.2 NA 2 <2.0 <2.0 NA 2 17

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 4.5 4.5 NA 2 5.1 5.2 NA 2 42 43 -2% 2 <2.0 2.1 NA 2 7

100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100 <100 NA 100 <100

100 210 170 NA 100 220 210 NA 100 180 200 NA 100 58000 60000 -3% 100 64000 65000 -2% 100 8000 8400 -5% 100 1400 1500 -7% 100 66000

0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 8.3 8.1 2% 0.5 11 11 0% 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA 0.5 12

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

100 1800 1900 -5% 100 2200 2200 0% 100 3200 3500 -9% 100 190000 200000 -5% 100 200000 210000 -5% 100 11000 11000 0% 100 5900 6300 -7% 100 220000

2 4.4 4.5 NA 2 5 4.9 NA 2 7 7.1 NA 2 450 460 -2% 2 490 510 -4% 2 800 810 -1% 2 73 75 -3% 2 570

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

2 <2.0 <2.0 NA 2 <2.0 2.2 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 5 2.9 NA 2 4.4 3.4 NA 2 <2.0

0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA 0.1 0.51 0.53 NA 0.1 0.58 0.59 NA 0.1 10 10 0% 0.1 0.13 0.11 NA 0.1 1.4

2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA 2 <2.0

5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA 5 8.7 7.9 NA 5 <5.0 <5.0 NA 5 <5.0

Reporting 
Limit

RPD (%)

SW

Reporting 
Limit

SW-3SW-14

Reporting 
Limit

RPD (%)

SW-OP

Reporting 
Limit

RPD (%)

SW-14SW-2SW12SW-12

Reporting 
Limit

RPD (%)
Reporting 

Limit
RPD (%)

Reporting 
Limit

RPD (%)
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RPD (%)
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Atlantic Mining NS Inc.

Surface Water Quality - Quality Assurance/ Quality Control

Location ID

Sample ID

Parameter

Anion Sum
Bicarb. Alkalinity (calc. as CaCO3)
Calculated TDS
Carb. Alkalinity (calc. as CaCO3)
Cation Sum
Colour
Conductivity
Dissolved Chloride (Cl)
Dissolved Fluoride (F-)
Dissolved Sulphate (SO4)
Hardness (CaCO3)
Ion Balance (% Difference)
Langelier Index (@ 20C)
Langelier Index (@ 4C)
Nitrate (N)
Nitrate + Nitrite (N)
Nitrite (N)
Nitrogen (Ammonia Nitrogen)
Orthophosphate (P)
pH
Reactive Silica (SiO2)
Saturation pH (@ 20C)
Saturation pH (@ 4C)
Total Alkalinity (Total as CaCO3)
Total Chemical Oxygen Demand
Total Mercury (Hg)
Total Organic Carbon (C)
Total Suspended Solids
Total Dissolved Solids
Turbidity
Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Bismuth (Bi)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved Iron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Phosphorus (P)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Tin (Sn)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Cyanate
Total Cyanide
Thiocyanate
Weak Acid Dissociable Cyanide (CN-)
Benzene
Toluene
Ethylbenzene
Total Xylenes
>C10-C16 Hydrocarbons
C6 - C10 (less BTEX)
>C16-C21 Hydrocarbons
>C21-<C32 Hydrocarbons
Modified TPH (Tier1)
Hydrocarbon Resemblance
Reached Baseline at C32
Unionized Ammonia
Radium-226
Total Aluminum (Al)
Total Antimony (Sb)
Total Arsenic (As)
Total Barium (Ba)
Total Beryllium (Be)
Total Bismuth (Bi)
Total Boron (B)
Total Cadmium (Cd)
Total Calcium (Ca)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (Cu)
Total Iron (Fe)
Total Lead (Pb)
Total Magnesium (Mg)
Total Manganese (Mn)
Total Molybdenum (Mo)
Total Nickel (Ni)
Total Phosphorus (P)
Total Potassium (K)
Total Selenium (Se)
Total Silver (Ag)
Total Sodium (Na)
Total Strontium (Sr)
Total Thallium (Tl)
Total Tin (Sn)
Total Titanium (Ti)
Total Uranium (U)
Total Vanadium (V)
Total Zinc (Zn)

SW-DUPA SW-2 SW-DUPB SW-1 SW-DUPC

1-Dec-20 1-Dec-20 1-Dec-20 1-Dec-20 1-Dec-20

21.8 NA N/A 0.18 0.24 NA N/A 0.12 0.13 NA

93 -2% 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

1500 6% 1 15 17 -13% 1 11 12 -9%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

23.8 NA N/A 0.29 0.27 NA N/A 0.25 0.24 NA

6.5 NA 25 110 100 NA 25 120 120 NA

2200 0% 1 29 30 -3% 1 27 27 0%

24 0% 1 5 5.3 NA 1 4.1 4.7 NA

0.16 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

910 1% 2 2.1 4.1 NA 2 <2.0 <2.0 NA

560 0% 1 5.6 5.2 NA 1 5.1 5 NA

4.52 NA N/A 23.4 5.88 NA N/A 35.1 29.7 NA

0.48 NA N/A NC NC NA N/A NC NC NA

0.236 NA N/A NC NC NA N/A NC NC NA

4.1 NA 0.05 <0.050 0.068 NA 0.05 <0.050 <0.050 NA

4.3 0% 0.05 <0.050 0.068 NA 0.05 <0.050 <0.050 NA

0.28 0% 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA

18 0% 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

<0.010 NA 0.01 <0.010 <0.010 NA 0.01 <0.010 <0.010 NA

7.81 #VALUE! N/A 5.23 5.75 #VALUE! N/A 5.11 5.24 #VALUE!

3.4 NA 0.5 1.9 1.8 NA 0.5 2.2 2.2 NA

7.33 NA N/A NC NC NA N/A NC NC NA

7.57 NA N/A NC NC NA N/A NC NC NA

94 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

<20 NA 20 32 32 NA 20 36 34 NA

<0.013 NA 0.013 <0.013 <0.013 NA 0.013 <0.013 <0.013 NA

2.8 NA 0.5 11 11 0% 0.5 12 13 -8%

1.8 NA 1 1 1.2 NA 1 1 <1.0 NA

- NA - - - NA - - - NA

1.1 17% 0.1 1.7 1.4 19% 0.1 1.4 1.2 15%

8.8 NA 5 210 200 5% 5 220 210 5%

1.9 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

3.7 NA 1 5.2 5.3 NA 1 7 6.9 NA

29 0% 1 5.2 4.9 NA 1 5 4.6 NA

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

75 NA 50 <50 <50 NA 50 <50 <50 NA

<0.010 NA 0.01 0.015 0.015 NA 0.01 0.016 0.015 NA

210000 -5% 100 1300 1200 8% 100 1100 1100 0%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

68 3% 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA

0.83 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

<50 NA 50 380 350 NA 50 400 390 NA

<0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

11000 0% 100 590 540 NA 100 570 540 NA

300 0% 2 58 55 5% 2 63 61 3%

16 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

6.8 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<100 NA 100 <100 <100 NA 100 <100 <100 NA

69000 0% 100 200 210 NA 100 170 180 NA

11 0% 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

220000 0% 100 3400 3300 3% 100 2800 2600 7%

580 2% 2 7.9 7.5 NA 2 7.7 7.7 NA

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

1.5 0% 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

<20 26% 0.05 <0.050 32 NA 0.05 <0.050 34 NA

2.8 NA 0.005 <0.0050 11 NA 0.005 <0.0050 13 NA

4 -5% 0.17 <0.17 <0.17 NA 0.17 <0.17 <0.17 NA

0.012 NA 0.003 <0.0030 <0.0030 NA 0.003 <0.0030 <0.0030 NA

<0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

<0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

<0.0010 NA 0.001 <0.0010 <0.0010 NA 0.001 <0.0010 <0.0010 NA

<0.0020 NA 0.002 <0.0020 <0.0020 NA 0.002 <0.0020 <0.0020 NA

<0.090 NA 0.05 <0.090 <0.090 NA 0.05 <0.090 <0.090 NA

<0.050 NA 0.09 <0.050 <0.050 NA 0.09 <0.050 <0.050 NA

<0.050 NA 0.05 <0.050 <0.050 NA 0.05 <0.050 <0.050 NA

<0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA

<0.090 NA 0.09 <0.090 <0.090 NA 0.09 <0.090 <0.090 NA

NA NA N/A NA NA NA N/A NA NA NA

NA NA N/A NA NA NA N/A NA NA NA

- NA - - - NA - - - NA

- NA - - - NA - - - NA

19 NA 5 240 220 9% 5 230 250 -8%

2 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

11 0% 1 6 6.2 NA 1 8.1 8.3 NA

29 -4% 1 4.7 4.9 NA 1 4.7 4.8 NA

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

78 NA 50 <50 <50 NA 50 <50 <50 NA

<0.010 NA 0.01 0.016 0.015 NA 0.01 0.014 0.016 NA

210000 -5% 100 1200 1200 0% 100 1100 1100 0%

<1.0 NA 1 <1.0 <1.0 NA 1 <1.0 <1.0 NA

75 -7% 0.4 <0.40 <0.40 NA 0.4 <0.40 <0.40 NA

1.8 NA 0.5 0.51 0.54 NA 0.5 0.58 <0.50 NA

440 NA 50 440 450 NA 50 460 480 NA

<0.50 NA 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

11000 0% 100 530 540 NA 100 530 560 NA

310 -7% 2 56 58 -4% 2 61 64 -5%

17 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

7.6 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<100 NA 100 <100 <100 NA 100 <100 <100 NA

69000 -4% 100 180 190 NA 100 160 170 NA

12 0% 0.5 <0.50 <0.50 NA 0.5 <0.50 <0.50 NA

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

230000 -4% 100 3000 3300 -10% 100 2500 2700 -8%

600 -5% 2 7 7 NA 2 7.7 7.8 NA

<0.10 NA 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<2.0 NA 2 3.2 2.3 NA 2 3 2.6 NA

1.5 -7% 0.1 <0.10 <0.10 NA 0.1 <0.10 <0.10 NA

<2.0 NA 2 <2.0 <2.0 NA 2 <2.0 <2.0 NA

<5.0 NA 5 <5.0 <5.0 NA 5 <5.0 <5.0 NA

SW-2

Reporting 
Limit

RPD (%)

SW-1
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Limit

RPD (%)

W-14

RPD (%)
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Figure B.1a      Hardness (CaCO3) Trends in Surface Water
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Figure B.1b      Hardness (CaCO3) Trends in Surface Water
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Figure B.1c      Hardness (CaCO3) Trends in Groundwater - PLM
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Figure B.1d      Hardness (CaCO3) Trends in Groundwater -  OPM
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Figure B.1e      Hardness (CaCO3) Trends in Groundwater - WRW
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Figure B.1f      Hardness (CaCO3) Trends in Groundwater - TWM East
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Figure B.1g      Hardness (CaCO3) Trends in Groundwater - TMW West
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Figure B.1h     Hardness (CaCO3) Trends in Groundwater - TMW South
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Figure B.1i      Hardness (CaCO3) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.2a      Conductivity Trends in Surface Water
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Figure B.2b      Conductivity Trends in Surface Water
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Figure B.2c      Conductivity Trends in Groundwater - PLM
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Figure B.2d      Conductivity Trends in Groundwater -  OPM
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Figure B.2e      Conductivity Trends in Groundwater - WRW
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Figure B.2f      Conductivity Trends in Groundwater - TWM East
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Figure B.2g      Conductivity Trends in Groundwater - TMW West
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Figure B.2h     Conductivity Trends in Groundwater - TMW South
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Figure B.2i      Conductivity Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.3a      pH Trends in Surface Water
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Figure B.3b      pH Trends in Surface Water
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Figure B.3c      pH Trends in Groundwater - PLM
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Figure B.3d      pH Trends in Groundwater -  OPM
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Figure B.3e      pH Trends in Groundwater - WRW

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

pH
 (p

H)

Date (yyyy-mm)

WRW-1A WRW-1B

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

pH
 (p

H)

Date (yyyy-mm)

WRW-2A WRW-2B

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

pH
 (p

H)

Date (yyyy-mm)

WRW-3A WRW-3B

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

pH
 (p

H)

Date (yyyy-mm)

WRW-4A WRW-4B

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

pH
 (p

H)

Date (yyyy-mm)

WRW-5A WRW-5B



Figure B.3f      pH Trends in Groundwater - TWM East
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Figure B.3g      pH Trends in Groundwater - TMW West
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Figure B.3h     pH Trends in Groundwater - TMW South
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Figure B.3i      pH Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.4a      Nitrogen (Ammonia Nitrogen) Trends in Surface Water
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Figure B.4b      Nitrogen (Ammonia Nitrogen) Trends in Surface Water
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Figure B.4c      Nitrogen (Ammonia Nitrogen) Trends in Groundwater - PLM
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Figure B.4d      Nitrogen (Ammonia Nitrogen) Trends in Groundwater -  OPM
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Figure B.4e      Nitrogen (Ammonia Nitrogen) Trends in Groundwater - WRW

0.01

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

WRW-1A WRW-1B

0.01

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

WRW-2A WRW-2B

0.01

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

WRW-3A WRW-3B

0.01

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

WRW-4A WRW-4B

0.01

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

WRW-5A WRW-5B



Figure B.4f      Nitrogen (Ammonia Nitrogen) Trends in Groundwater - TWM East
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Figure B.4g      Nitrogen (Ammonia Nitrogen) Trends in Groundwater - TMW West
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Figure B.4h     Nitrogen (Ammonia Nitrogen) Trends in Groundwater - TMW South
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Figure B.4i      Nitrogen (Ammonia Nitrogen) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.5a      Dissolved Sulphate (SO4) Trends in Surface Water
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Figure B.5b      Dissolved Sulphate (SO4) Trends in Surface Water
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Figure B.5c      Dissolved Sulphate (SO4) Trends in Groundwater - PLM
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Figure B.5d      Dissolved Sulphate (SO4) Trends in Groundwater -  OPM
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Figure B.5e      Dissolved Sulphate (SO4) Trends in Groundwater - WRW
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Figure B.5f      Dissolved Sulphate (SO4) Trends in Groundwater - TWM East

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-1A TMW-1B

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-2A TMW-2B

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-3A TMW-3B

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-4A TMW-4B

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-14A TMW-14B



Figure B.5g      Dissolved Sulphate (SO4) Trends in Groundwater - TMW West
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Figure B.5h     Dissolved Sulphate (SO4) Trends in Groundwater - TMW South
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Figure B.5i      Dissolved Sulphate (SO4) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.6a      Total Dissolved Solids Trends in Surface Water
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Figure B.6b      Total Dissolved Solids Trends in Surface Water
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Figure B.6c      Total Dissolved Solids Trends in Groundwater - PLM
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Figure B.6d      Total Dissolved Solids Trends in Groundwater -  OPM
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Figure B.6e      Total Dissolved Solids Trends in Groundwater - WRW
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Figure B.6f      Total Dissolved Solids Trends in Groundwater - TWM East
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Figure B.6g      Total Dissolved Solids Trends in Groundwater - TMW West
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Figure B.6h     Total Dissolved Solids Trends in Groundwater - TMW South
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Figure B.6i      Total Dissolved Solids Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.7a      Turbidity Trends in Surface Water
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Figure B.7b      Turbidity Trends in Surface Water
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Figure B.7c      Turbidity Trends in Groundwater - PLM
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Figure B.7d      Turbidity Trends in Groundwater -  OPM

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-3A OPM-3B

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-4A OPM-4B

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-5A OPM-5B

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-6A OPM-6B

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

6719_HILC 6749_OFFI

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-7A OPM-7B

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-2A OPM-2B

0.01

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

Tu
rb

id
ity

 (N
TU

)

Date (yyyy-mm)

OPM-1A OPM-1B



Figure B.7e      Turbidity Trends in Groundwater - WRW
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Figure B.7f      Turbidity Trends in Groundwater - TWM East
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Figure B.7g      Turbidity Trends in Groundwater - TMW West
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Figure B.7h     Turbidity Trends in Groundwater - TMW South
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Figure B.7i      Turbidity Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.8a      Dissolved Aluminum (Al) Trends in Surface Water
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Figure B.8b      Dissolved Aluminum (Al) Trends in Surface Water
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Figure B.8c      Dissolved Aluminum (Al) Trends in Groundwater - PLM
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Figure B.8d      Dissolved Aluminum (Al) Trends in Groundwater -  OPM
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Figure B.8e      Dissolved Aluminum (Al) Trends in Groundwater - WRW
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Figure B.8f      Dissolved Aluminum (Al) Trends in Groundwater - TWM East
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Figure B.8g      Dissolved Aluminum (Al) Trends in Groundwater - TMW West
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Figure B.8h     Dissolved Aluminum (Al) Trends in Groundwater - TMW South
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Figure B.8i      Dissolved Aluminum (Al) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.9a      Dissolved Arsenic (As) Trends in Surface Water
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Figure B.9b      Dissolved Arsenic (As) Trends in Surface Water
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Figure B.9c      Dissolved Arsenic (As) Trends in Groundwater - PLM
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Figure B.9d      Dissolved Arsenic (As) Trends in Groundwater -  OPM
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Figure B.9e      Dissolved Arsenic (As) Trends in Groundwater - WRW

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

WRW-1A WRW-1B IA Column B

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

WRW-2A WRW-2B IA Column B

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

WRW-3A WRW-3B IA Column B

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

WRW-4A WRW-4B IA Column B

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

WRW-5A WRW-5B IA Column B



Figure B.9f      Dissolved Arsenic (As) Trends in Groundwater - TWM East
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Figure B.9g      Dissolved Arsenic (As) Trends in Groundwater - TMW West
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Figure B.9h     Dissolved Arsenic (As) Trends in Groundwater - TMW South
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Figure B.9i      Dissolved Arsenic (As) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.10a      Dissolved Cadmium (Cd) Trends in Surface Water

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-3 (Dissolved) SW-3 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-16 (Dissolved) SW-16 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-2 (Dissolved) SW-2 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-19 (Dissolved) SW-19 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-17 (Dissolved) SW-17 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-11 (Dissolved) SW-11 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-1 (Dissolved) SW-1 (Total) IA Column C

0.001

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-23 (Dissolved) SW-23 (Total) IA Column C



Figure B.10b      Dissolved Cadmium (Cd) Trends in Surface Water
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Figure B.10c      Dissolved Cadmium (Cd) Trends in Groundwater - PLM
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Figure B.10d      Dissolved Cadmium (Cd) Trends in Groundwater -  OPM
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Figure B.10e      Dissolved Cadmium (Cd) Trends in Groundwater - WRW
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Figure B.10f      Dissolved Cadmium (Cd) Trends in Groundwater - TWM East
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Figure B.10g      Dissolved Cadmium (Cd) Trends in Groundwater - TMW West
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Figure B.10h     Dissolved Cadmium (Cd) Trends in Groundwater - TMW South
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Figure B.10i      Dissolved Cadmium (Cd) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.11a      Dissolved Cobalt (Co) Trends in Surface Water
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Figure B.11b      Dissolved Cobalt (Co) Trends in Surface Water
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Figure B.11c      Dissolved Cobalt (Co) Trends in Groundwater - PLM
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Figure B.11d      Dissolved Cobalt (Co) Trends in Groundwater -  OPM
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Figure B.11e      Dissolved Cobalt (Co) Trends in Groundwater - WRW
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Figure B.11f      Dissolved Cobalt (Co) Trends in Groundwater - TWM East
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Figure B.11g      Dissolved Cobalt (Co) Trends in Groundwater - TMW West
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Figure B.11h     Dissolved Cobalt (Co) Trends in Groundwater - TMW South
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Figure B.11i      Dissolved Cobalt (Co) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.12a      Dissolved Copper (Cu) Trends in Surface Water
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Figure B.12b      Dissolved Copper (Cu) Trends in Surface Water
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Figure B.12c      Dissolved Copper (Cu) Trends in Groundwater - PLM
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Figure B.12d      Dissolved Copper (Cu) Trends in Groundwater -  OPM
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Figure B.12e      Dissolved Copper (Cu) Trends in Groundwater - WRW
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Figure B.12f      Dissolved Copper (Cu) Trends in Groundwater - TWM East
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Figure B.12g      Dissolved Copper (Cu) Trends in Groundwater - TMW West
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Figure B.12h     Dissolved Copper (Cu) Trends in Groundwater - TMW South
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Figure B.12i      Dissolved Copper (Cu) Trends in Groundwater - Scraggy Lake Overburden Stockpile

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SSP-1A SSP-1B IA Column B

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SSP-2A SSP-2B IA Column B

0.1

1

10

100

1000

10000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SSP-3A SSP-3C IA Column B



Figure B.13a      Dissolved Iron (Fe) Trends in Surface Water
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Figure B.13b      Dissolved Iron (Fe) Trends in Surface Water
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Figure B.13c      Dissolved Iron (Fe) Trends in Groundwater - PLM
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Figure B.13d      Dissolved Iron (Fe) Trends in Groundwater -  OPM
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Figure B.13e      Dissolved Iron (Fe) Trends in Groundwater - WRW
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Figure B.13f      Dissolved Iron (Fe) Trends in Groundwater - TWM East
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Figure B.13g      Dissolved Iron (Fe) Trends in Groundwater - TMW West

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-7A TMW-7B

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-8A TMW-8B

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-9A TMW-9B

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

v

Date (yyyy-mm)

TMW-10A TMW-10B

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-11A TMW-11B

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-12A TMW-12B

1

10

100

1000

10000

100000

1000000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-15A TMW-15B



Figure B.13h     Dissolved Iron (Fe) Trends in Groundwater - TMW South
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Figure B.13i      Dissolved Iron (Fe) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.14a      Dissolved Lead (Pb) Trends in Surface Water
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Figure B.14b      Dissolved Lead (Pb) Trends in Surface Water
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Figure B.14c      Dissolved Lead (Pb) Trends in Groundwater - PLM
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Figure B.14d      Dissolved Lead (Pb) Trends in Groundwater -  OPM
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Figure B.14e      Dissolved Lead (Pb) Trends in Groundwater - WRW
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Figure B.14f      Dissolved Lead (Pb) Trends in Groundwater - TWM East
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Figure B.14g      Dissolved Lead (Pb) Trends in Groundwater - TMW West
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Figure B.14h     Dissolved Lead (Pb) Trends in Groundwater - TMW South
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Figure B.14i      Dissolved Lead (Pb) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.15a      Dissolved Manganese (Mn) Trends in Surface Water
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Figure B.15b      Dissolved Manganese (Mn) Trends in Surface Water
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Figure B.15c      Dissolved Manganese (Mn) Trends in Groundwater - PLM
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Figure B.15d      Dissolved Manganese (Mn) Trends in Groundwater -  OPM
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Figure B.15e      Dissolved Manganese (Mn) Trends in Groundwater - WRW
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Figure B.15f      Dissolved Manganese (Mn) Trends in Groundwater - TWM East
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Figure B.15g      Dissolved Manganese (Mn) Trends in Groundwater - TMW West

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-7A TMW-7B IA Column B

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-8A TMW-8B IA Column B

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-9A TMW-9B IA Column B

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

v

Date (yyyy-mm)

TMW-10A TMW-10B IA Column B

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-11A TMW-11B IA Column B

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-12A TMW-12B IA Column B

0.01

0.1

1

10

100

1000

10000

100000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-15A TMW-15B IA Column B



Figure B.15h     Dissolved Manganese (Mn) Trends in Groundwater - TMW South
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Figure B.15i      Dissolved Manganese (Mn) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.16a      Total Mercury (Hg) Trends in Surface Water
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Figure B.16b      Total Mercury (Hg) Trends in Surface Water
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Figure B.16c      Total Mercury (Hg) Trends in Groundwater - PLM
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Figure B.16d      Total Mercury (Hg) Trends in Groundwater -  OPM
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Figure B.16e      Total Mercury (Hg) Trends in Groundwater - WRW
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Figure B.16f      Total Mercury (Hg) Trends in Groundwater - TWM East
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Figure B.16g      Total Mercury (Hg) Trends in Groundwater - TMW West
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Figure B.16h     Total Mercury (Hg) Trends in Groundwater - TMW South
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Figure B.16i      Total Mercury (Hg) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.17a      Dissolved Nickel (Ni) Trends in Surface Water
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Figure B.17b      Dissolved Nickel (Ni) Trends in Surface Water
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Figure B.17c      Dissolved Nickel (Ni) Trends in Groundwater - PLM
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Figure B.17d      Dissolved Nickel (Ni) Trends in Groundwater -  OPM
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Figure B.17e      Dissolved Nickel (Ni) Trends in Groundwater - WRW
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Figure B.17f      Dissolved Nickel (Ni) Trends in Groundwater - TWM East

0.01

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-1A TMW-1B

0.01

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-2A TMW-2B

0.01

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-3A TMW-3B

0.01

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-4A TMW-4B

0.01

0.1

1

10

100

1000

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-14A TMW-14B



Figure B.17g      Dissolved Nickel (Ni) Trends in Groundwater - TMW West
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Figure B.17h     Dissolved Nickel (Ni) Trends in Groundwater - TMW South
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Figure B.17i      Dissolved Nickel (Ni) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.18a      Dissolved Selenium (Se) Trends in Surface Water
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Figure B.18b      Dissolved Selenium (Se) Trends in Surface Water
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Figure B.18c      Dissolved Selenium (Se) Trends in Groundwater - PLM
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Figure B.18d      Dissolved Selenium (Se) Trends in Groundwater -  OPM
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Figure B.18e      Dissolved Selenium (Se) Trends in Groundwater - WRW
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Figure B.18f      Dissolved Selenium (Se) Trends in Groundwater - TWM East
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Figure B.18g      Dissolved Selenium (Se) Trends in Groundwater - TMW West
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Figure B.18h     Dissolved Selenium (Se) Trends in Groundwater - TMW South
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Figure B.18i      Dissolved Selenium (Se) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.19a      Dissolved Silver (Ag) Trends in Surface Water
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Figure B.19b      Dissolved Silver (Ag) Trends in Surface Water
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Figure B.19c      Dissolved Silver (Ag) Trends in Groundwater - PLM
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Figure B.19d      Dissolved Silver (Ag) Trends in Groundwater -  OPM
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Figure B.19e      Dissolved Silver (Ag) Trends in Groundwater - WRW
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Figure B.19f      Dissolved Silver (Ag) Trends in Groundwater - TWM East
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Figure B.19g      Dissolved Silver (Ag) Trends in Groundwater - TMW West
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Figure B.19h     Dissolved Silver (Ag) Trends in Groundwater - TMW South
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Figure B.19i      Dissolved Silver (Ag) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.20a      Dissolved Thallium (Tl) Trends in Surface Water

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-3 (Dissolved) SW-3 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-16 (Dissolved) SW-16 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-2 (Dissolved) SW-2 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-19 (Dissolved) SW-19 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-17 (Dissolved) SW-17 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-11 (Dissolved) SW-11 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-1 (Dissolved) SW-1 (Total) IA Column C

0.01

0.1

1

10

100

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

SW-23 (Dissolved) SW-23 (Total) IA Column C



Figure B.20b      Dissolved Thallium (Tl) Trends in Surface Water
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Figure B.20c      Dissolved Thallium (Tl) Trends in Groundwater - PLM
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Figure B.20d      Dissolved Thallium (Tl) Trends in Groundwater -  OPM
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Figure B.20e      Dissolved Thallium (Tl) Trends in Groundwater - WRW
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Figure B.20f      Dissolved Thallium (Tl) Trends in Groundwater - TWM East
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Figure B.20g      Dissolved Thallium (Tl) Trends in Groundwater - TMW West
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Figure B.20h     Dissolved Thallium (Tl) Trends in Groundwater - TMW South
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Figure B.20i      Dissolved Thallium (Tl) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.21a      Dissolved Vanadium (V) Trends in Surface Water
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Figure B.21b      Dissolved Vanadium (V) Trends in Surface Water
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Figure B.21c      Dissolved Vanadium (V) Trends in Groundwater - PLM
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Figure B.21d      Dissolved Vanadium (V) Trends in Groundwater -  OPM
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Figure B.21e      Dissolved Vanadium (V) Trends in Groundwater - WRW
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Figure B.21f      Dissolved Vanadium (V) Trends in Groundwater - TWM East
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Figure B.21g      Dissolved Vanadium (V) Trends in Groundwater - TMW West

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-7A TMW-7B IA Column B

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-8A TMW-8B IA Column B

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-9A TMW-9B IA Column B

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

v

Date (yyyy-mm)

TMW-10A TMW-10B IA Column B

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-11A TMW-11B IA Column B

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-12A TMW-12B IA Column B

0.1

1

10

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(µ

g/
L)

Date (yyyy-mm)

TMW-15A TMW-15B IA Column B



Figure B.21h     Dissolved Vanadium (V) Trends in Groundwater - TMW South
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Figure B.21i      Dissolved Vanadium (V) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.22a      Dissolved Zinc (Zn) Trends in Surface Water
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Figure B.22b      Dissolved Zinc (Zn) Trends in Surface Water
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Figure B.22c      Dissolved Zinc (Zn) Trends in Groundwater - PLM
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Figure B.22d      Dissolved Zinc (Zn) Trends in Groundwater -  OPM
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Figure B.22e      Dissolved Zinc (Zn) Trends in Groundwater - WRW
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Figure B.22f      Dissolved Zinc (Zn) Trends in Groundwater - TWM East
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Figure B.22g      Dissolved Zinc (Zn) Trends in Groundwater - TMW West
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Figure B.22h     Dissolved Zinc (Zn) Trends in Groundwater - TMW South
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Figure B.22i      Dissolved Zinc (Zn) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.23a      Strong Acid Dissoc. Cyanide (CN) Trends in Surface Water
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Figure B.23b      Strong Acid Dissoc. Cyanide (CN) Trends in Surface Water
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Figure B.23c      Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater - PLM
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Figure B.23d      Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater -  OPM
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Figure B.23e      Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater - WRW
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Figure B.23f      Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater - TWM East
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Figure B.23g      Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater - TMW West

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-7A TMW-7B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-8A TMW-8B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-9A TMW-9B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

v

Date (yyyy-mm)

TMW-10A TMW-10B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-11A TMW-11B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-12A TMW-12B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-15A TMW-15B



Figure B.23h     Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater - TMW South

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-5A TMW-5B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-6A TMW-6B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-16A TMW-16B

0.0001

0.001

0.01

0.1

1

2016/01 2017/01 2018/01 2019/01 2020/01 2021/01

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Date (yyyy-mm)

TMW-13A TMW-13B



Figure B.23i      Strong Acid Dissoc. Cyanide (CN) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.24a      Weak Acid Dissociable Cyanide (CN-) Trends in Surface Water
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Figure B.24b      Weak Acid Dissociable Cyanide (CN-) Trends in Surface Water
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Figure B.24c      Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater - PLM
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Figure B.24d      Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater -  OPM
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Figure B.24e      Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater - WRW
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Figure B.24f      Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater - TWM East
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Figure B.24g      Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater - TMW West
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Figure B.24h     Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater - TMW South
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Figure B.24i      Weak Acid Dissociable Cyanide (CN-) Trends in Groundwater - Scraggy Lake Overburden Stockpile
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Figure B.25a      Colour Trends in Surface Water
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Figure B.25b      Colour Trends in Surface Water
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Figure B.25c      Colour Trends in Groundwater - PLM
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Figure B.25d      Colour Trends in Groundwater -  OPM
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Figure B.25e      Colour Trends in Groundwater - WRW
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Figure B.25f      Colour Trends in Groundwater - TWM East
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Figure B.25g      Colour Trends in Groundwater - TMW West
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Figure B.25h     Colour Trends in Groundwater - TMW South
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Figure B.25i      Colour Trends in Groundwater - Scraggy Lake Overburden Stockpile
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2020 ANNUAL REPORT – SURFACE WATER AND GROUNDWATER MONITORING 

 

 

Appendix C LABORATORY CERTIFICATES 

Laboratory certificates are provided with the electronic version of the report only.  However, a hardcopy of 
the results can be provided upon request. 
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Surface Water Flow Data 

 



Atlantic Mining NS Inc

Summary of Moose River 2020 Flow Data

Downstream Upstream Tributary

Flow (m3/s) Flow (m3/s) Flow (m3/s)

SW2 SW11 HM1

02‐Jun‐20 0.177 0.072 0.056

10‐Aug‐20 0.068 0.024 0.043

10‐Sep‐20 0.069 0.038 0.025

20‐Oct‐20 0.766 0.808 0.270

Date



Atlantic Gold. Moose River Staff Gauge SW2 (2020 Readings)

Streamflow Discharge Calculator Date: 10-Aug-20 Time: 12:30

Pole (RBS) RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V X

Vertical Location (m) 0 1.6 2 2.4 2.8 3.2 3.6 4 4.4 4.7 5 5.3 5.6 5.9 6.2 6.5 6.8 7.1 7.5 7.9 8.3 8.7 10

Depth (m) 0 0 0.09 0.16 0.33 0.50 0.63 0.69 0.75 0.81 0.82 0.81 0.79 0.81 0.83 0.82 0.53 0.74 0.48 0.39 0.23 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 ‐0.005 ‐0.007 0.005 0.013 0 0.008 0.007 0.02 0.007 0.026 0.037 0.024 0.028 0.038 0.046 0.022 0.02 ‐0.005 0.014 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 ‐0.005 ‐0.007 0.005 0.013 0.000 0.008 0.007 0.020 0.007 0.026 0.037 0.024 0.028 0.038 0.046 0.022 0.020 ‐0.005 0.014 0.000

Panel Area (m2) 0.00 0.04 0.06 0.13 0.20 0.25 0.28 0.26 0.24 0.25 0.24 0.24 0.24 0.25 0.25 0.16 0.26 0.19 0.16 0.09 0.00

Panel Discharge (m3/s) 0 0.0000 ‐0.0002 ‐0.0004 0.0007 0.0026 0.0000 0.0022 0.0018 0.0049 0.0017 0.0063 0.0088 0.0058 0.0070 0.0093 0.0073 0.0057 0.0038 ‐0.0008 0.0013 0.0000

Percent of Total (%) 0 0.00 ‐0.27 ‐0.66 0.97 3.83 0.00 3.25 2.71 7.16 2.54 9.31 12.92 8.59 10.27 13.78 10.78 8.40 5.66 ‐1.15 1.90 0.00 #DIV/0!

Total Discharge (m3
/s) 0.068

Total Discharge (L/s) 67.86

Notes: 

Staff Gauge SW-2 Water Level (m) 0.263

Top of SW‐2 Surveyed Elevation (m) 107.46

Staff Gauge SW-2 Water Elevation (m) 106.723

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged

Atlantic Gold. Moose River SW 11 (2020 Readings)

Streamflow Discharge Calculator Date: 10-Aug-20 Time: 10:40

Pole (RBS) Rbank RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W

Vertical Location (m) 0 0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2 3.6 4 4.4 4.8 5.2 5.5 5.8 6.1 6.4 6.7 7 7.4 10

Depth (m) 0 0 0.12 0.04 0.03 0.05 0.08 0.06 0.05 0.05 0.08 0.00 0.07 0.07 0.18 0.17 0.19 0.10 0.09 0.09 0.05 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0.007 0.047 0.008 0.024 0.022 0.008 0.046 0.029 0.055 0 0.171 0.009 0.051 0.051 0.047 0.044 0.043 0.064 0.02 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.007 0.047 0.008 0.024 0.022 0.008 0.046 0.029 0.055 0.000 0.171 0.009 0.051 0.051 0.047 0.044 0.043 0.064 0.020 0.000

Panel Area (m2) 0.00 0.05 0.02 0.01 0.02 0.03 0.02 0.02 0.02 0.03 0.00 0.03 0.03 0.06 0.05 0.06 0.03 0.03 0.03 0.02 0.00

Panel Discharge (m3/s) 0 0.0000 0.0003 0.0008 0.0001 0.0005 0.0007 0.0002 0.0009 0.0006 0.0018 0.0000 0.0048 0.0003 0.0032 0.0026 0.0027 0.0013 0.0012 0.0017 0.0004 0.0000

Percent of Total (%) 0 0.00 1.41 3.14 0.40 2.01 2.94 0.80 3.85 2.43 7.36 0.00 20.02 1.05 13.44 10.88 11.20 5.52 4.86 7.23 1.46 0.00 100.00

Total Discharge (m3/s) 0.024

Total Discharge (L/s) 23.91

Notes: 

Staff Gauge SW11 Water Level (m) 0.172

Top of SW11 Surveyed Elevation (m) 120.28

Staff Gauge SW11 Water Elevation (m) 119.452

LWE= Left Wetted Edge

Atlantic Gold. Moose River Tributary Staff Gauge HM1 (2020 Readings)

Streamflow Discharge Calculator Date: 10-Aug-20 Time: 11:25

Pole  RWE LWE Pole

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W X

Vertical Location (m) 0 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 5

Depth (m) 0 0 0.04 0.05 0.03 0.05 0.05 0.07 0.14 0.19 0.11 0.13 0.15 0.19 0.16 0.12 0.13 0.13 0.12 0.15 0.09 0.03 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0.035 0.041 0.077 0.099 0.058 0.343 0.33 0.08 0.211 0.197 0.17 0.202 0.165 0.101 0.148 0.129 0.142 0.072 0.01 0.007 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.035 0.041 0.077 0.099 0.058 0.343 0.330 0.080 0.211 0.197 0.170 0.202 0.165 0.101 0.148 0.129 0.142 0.072 0.010 0.007 0.000

Panel Area (m2) 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.04 0.02 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.00 0.00

Panel Discharge (m3/s) 0 0.0000 0.0003 0.0004 0.0005 0.0010 0.0006 0.0048 0.0092 0.0030 0.0035 0.0026 0.0026 0.0038 0.0026 0.0012 0.0019 0.0017 0.0017 0.0011 0.0001 0.0000 0.0000

Percent of Total (%) 0 0.00 0.66 0.96 1.08 2.32 1.36 11.28 21.70 7.14 8.18 6.01 5.99 9.01 6.20 2.85 4.52 3.94 4.00 2.54 0.21 0.05 0.00 100.00

Total Discharge (m3/s) 0.043

Total Discharge (L/s) 42.58

Notes: 

Staff Gauge Moose R. Trib Water Level (m) 0.325

Top of Moose R. Trib Surveyed Elevation (m) 112.35

Staff Gauge Moose R. Trib Water Elevation (m 111.675

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged



Atlantic Gold. Moose River Staff Gauge SW2 (2020 Readings)

Streamflow Discharge Calculator Date: 02-Jun-20 Time: 10:40

Pole (RBS) Rbank RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W

Vertical Location (m) 0 5.1 5.5 5.9 6.3 6.7 7.1 7.5 7.9 8.3 8.7 9.1 9.5 9.9 10.3 10.7 11.1 11.5 11.9 12.3 12.7 13.1 15

Depth (m) 0 0 0.15 0.22 0.39 0.56 0.69 0.75 0.81 0.87 0.88 0.87 0.85 0.87 0.89 0.88 0.59 0.80 0.54 0.45 0.29 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0.015 0.011 0.001 0.028 0.03 0.037 0.039 0.038 0.042 0.055 0.092 0.088 0.05 0.022 0.02 0.017 ‐0.013 ‐0.017 ‐0.016 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.015 0.011 0.001 0.028 0.030 0.037 0.039 0.038 0.042 0.055 0.092 0.088 0.050 0.022 0.020 0.017 ‐0.013 ‐0.017 ‐0.016 0.000

Panel Area (m2) 0.00 0.06 0.09 0.16 0.22 0.28 0.30 0.32 0.35 0.35 0.35 0.34 0.35 0.36 0.35 0.24 0.32 0.22 0.18 0.12 0.00

Panel Discharge (m3/s) 0 0.0000 0.0009 0.0010 0.0002 0.0063 0.0083 0.0111 0.0126 0.0132 0.0148 0.0191 0.0313 0.0306 0.0178 0.0077 0.0047 0.0054 ‐0.0028 ‐0.0031 ‐0.0019 0.0000

Percent of Total (%) 0 0.00 0.51 0.55 0.09 3.54 4.67 6.26 7.13 7.46 8.34 10.79 17.64 17.27 10.04 4.37 2.66 3.07 ‐1.58 ‐1.73 ‐1.05 0.00 100.00

Total Discharge (m3/s) 0.177

Total Discharge (L/s) 177.34

Notes: 

Staff Gauge SW-2 Water Level (m) 0.325

Top of SW‐2 Surveyed Elevation (m) 107.46

Staff Gauge SW-2 Water Elevation (m) 106.785

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged

Atlantic Gold. Moose River SW 11 (2020 Readings)

Streamflow Discharge Calculator Date: 02-Jun-20 Time: 9:30

Pole (RBS) Rbank RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W X

Vertical Location (m) 0 4.4 4.8 5.2 5.6 6 6.4 6.8 7.2 7.6 8 8.4 8.8 9.2 9.6 10 10.4 10.8 11.2 11.6 12 12.4 12.8 15

Depth (m) 0 0 0.07 0.16 0.08 0.07 0.09 0.12 0.10 0.09 0.09 0.12 0.04 0.11 0.11 0.22 0.21 0.23 0.14 0.13 0.13 0.09 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0.017 0.051 0.077 0.116 0.084 0.063 0.084 0.073 0.098 0.062 0.174 0.084 0.072 0.119 0.138 0.075 0.046 0.025 0.016 0.012 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.017 0.051 0.077 0.116 0.084 0.063 0.084 0.073 0.098 0.062 0.174 0.084 0.072 0.119 0.138 0.075 0.046 0.025 0.016 0.012 0.000

Panel Area (m2) 0.00 0.03 0.06 0.03 0.03 0.04 0.05 0.04 0.04 0.04 0.05 0.02 0.04 0.04 0.09 0.08 0.09 0.06 0.05 0.05 0.04 0.00

Panel Discharge (m3/s) 0 0.0000 0.0005 0.0033 0.0025 0.0032 0.0030 0.0030 0.0034 0.0026 0.0035 0.0030 0.0028 0.0037 0.0032 0.0105 0.0116 0.0069 0.0026 0.0013 0.0008 0.0004 0.0000

Percent of Total (%) 0 0.00 0.66 4.55 3.43 4.53 4.21 4.21 4.68 3.66 4.92 4.15 3.88 5.15 4.42 14.60 16.16 9.62 3.59 1.81 1.16 0.60 0.00 100.00

Total Discharge (m3/s) 0.072

Total Discharge (L/s) 71.74

Notes: 

Staff Gauge SW11 Water Level (m) 0.215

Top of SW11 Surveyed Elevation (m) 120.28

Staff Gauge SW11 Water Elevation (m) 119.495

LWE= Left Wetted Edge

Atlantic Gold. Moose River Tributary Staff Gauge HM1 (2020 Readings)

Streamflow Discharge Calculator Date: 02-Jun-20 Time: 10:10

Pole  RWE LWE Pole

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W X

Vertical Location (m) 0 6.8 7 7.2 7.4 7.6 7.8 8 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 9 9.2 9.4 9.6 9.8 10 10.2 12

Depth (m) 0 0 0.06 0.04 0.06 0.10 0.13 0.11 0.17 0.17 0.17 0.20 0.20 0.19 0.21 0.24 0.24 0.17 0.21 0.15 0.08 0.12 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 ‐0.021 0.017 0.013 0.055 0.09 0.249 0.125 0.072 0.242 0.279 0.324 0.277 0.144 0.153 0.104 0.117 0.086 0.048 0.05 0.003 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 ‐0.021 0.017 0.013 0.055 0.090 0.249 0.125 0.072 0.242 0.279 0.324 0.277 0.144 0.153 0.104 0.117 0.086 0.048 0.050 0.003 0.000

Panel Area (m2) 0.00 0.01 0.01 0.01 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.04 0.05 0.03 0.04 0.03 0.02 0.02 0.00

Panel Discharge (m3/s) 0 0.0000 ‐0.0003 0.0001 0.0002 0.0011 0.0023 0.0041 0.0021 0.0012 0.0041 0.0056 0.0065 0.0053 0.0030 0.0055 0.0050 0.0040 0.0036 0.0014 0.0008 0.0001 0.0000

Percent of Total (%) 0 0.00 ‐0.45 0.24 0.28 1.97 4.19 7.36 3.81 2.19 7.37 10.00 11.61 9.43 5.42 9.87 8.95 7.13 6.47 2.58 1.43 0.13 0.00 100.00

Total Discharge (m3/s) 0.056

Total Discharge (L/s) 55.80

Notes: 

Staff Gauge Moose R. Trib Water Level (m) 0.365

Top of Moose R. Trib Surveyed Elevation (m) 112.35

Staff Gauge Moose R. Trib Water Elevation (m 111.715

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged



Atlantic Gold. Moose River Staff Gauge SW2 (2020 Readings)

Streamflow Discharge Calculator Date: 20-Oct-20 Time: 14:20

Pole (RBS) RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W X

Vertical Location (m) 0 3.5 3.8 4.1 4.6 5 5.4 5.8 6.2 6.6 7.1 7.6 8.1 8.6 9.1 9.6 10.1 10.6 11.1 11.6 12.1 12.6 12.9 15

Depth (m) 0 0 0.18 0.00 0.00 0.49 0.63 0.84 0.74 0.94 1.10 1.10 0.99 1.08 1.02 0.95 0.84 0.67 0.49 0.36 0.27 0.12 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 ‐0.023 0 0 0.001 0.005 0.143 0.159 0.319 ‐‐‐ ‐‐‐ 0.196 ‐‐‐ ‐‐‐ 0.053 0.035 ‐0.001 ‐0.018 ‐0.027 ‐0.02 0.026 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.238 0.253 ‐‐‐ 0.153 0.101 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 0.312 0.215 ‐‐‐ 0.093 0.149 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 ‐0.023 0.000 0.000 0.001 0.005 0.143 0.159 0.319 0.275 0.234 0.196 0.123 0.125 0.053 0.035 ‐0.001 ‐0.018 ‐0.027 ‐0.020 0.026 0.000

Panel Area (m2) 0.00 0.05 0.00 0.00 0.20 0.25 0.34 0.30 0.42 0.55 0.55 0.50 0.54 0.51 0.48 0.42 0.34 0.25 0.18 0.14 0.05 0.00

Panel Discharge (m3/s) 0 0.0000 ‐0.0012 0.0000 0.0000 0.0002 0.0013 0.0480 0.0471 0.1349 0.1513 0.1287 0.0970 0.0664 0.0638 0.0252 0.0147 ‐0.0003 ‐0.0044 ‐0.0049 ‐0.0027 0.0012 0.0000

Percent of Total (%) 0 0.00 ‐0.16 0.00 0.00 0.03 0.16 6.27 6.14 17.61 19.74 16.80 12.66 8.67 8.32 3.29 1.92 ‐0.04 ‐0.58 ‐0.63 ‐0.35 0.16 0.00 100.00

Total Discharge (m3
/s) 0.7662

Total Discharge (L/s) 766.22

Notes: 

Staff Gauge SW-2 Water Level (m) 0.528

Top of SW‐2 Surveyed Elevation (m) 107.46

Staff Gauge SW-2 Water Elevation (m) 106.988

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged

Atlantic Gold. Moose River SW 11 (2020 Readings)

Streamflow Discharge Calculator Date: 20-Oct-20 Time: 13:25

Pole (RBS) Rbank RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W X

Vertical Location (m) 0 1.7 2.1 2.5 2.9 3.3 3.7 4.1 4.5 4.9 5.3 5.7 6.1 6.5 6.9 7.3 7.7 8.1 8.5 8.9 9.3 9.7 10.3 12

Depth (m) 0 0 0.09 0.14 0.24 0.18 0.24 0.21 0.18 0.26 0.27 0.25 0.23 0.24 0.23 0.27 0.27 0.34 0.33 0.16 0.25 0.15 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0.007 0.03 0.23 0.292 0.167 0.413 0.422 0.533 0.64 0.929 0.679 0.768 0.695 0.737 0.547 0.304 0.407 0.178 0.187 0.002 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.007 0.030 0.230 0.292 0.167 0.413 0.422 0.533 0.640 0.929 0.679 0.768 0.695 0.737 0.547 0.304 0.407 0.178 0.187 0.002 0.000

Panel Area (m2) 0.00 0.04 0.06 0.10 0.07 0.10 0.08 0.07 0.10 0.11 0.10 0.09 0.10 0.09 0.11 0.11 0.14 0.13 0.06 0.10 0.08 0.00

Panel Discharge (m3/s) 0 0.0000 0.0003 0.0017 0.0221 0.0210 0.0160 0.0347 0.0304 0.0554 0.0691 0.0929 0.0625 0.0737 0.0639 0.0796 0.0591 0.0413 0.0537 0.0114 0.0187 0.0002 0.0000

Percent of Total (%) 0 0.00 0.03 0.21 2.73 2.60 1.98 4.30 3.76 6.86 8.56 11.50 7.73 9.13 7.92 9.85 7.31 5.12 6.65 1.41 2.32 0.02 0.00 100.00

Total Discharge (m3/s) 0.808

Total Discharge (L/s) 807.71

Notes: 

Staff Gauge SW11 Water Level (m) 0.326

Top of SW11 Surveyed Elevation (m) 120.28

Staff Gauge SW11 Water Elevation (m) 119.606

LWE= Left Wetted Edge

Atlantic Gold. Moose River Tributary Staff Gauge HM1 (2020 Readings)

Streamflow Discharge Calculator Date: 20-Oct-20 Time: 13:55

Pole  RWE LWE Pole

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W X

Vertical Location (m) 0 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 10

Depth (m) 0 0 0.03 0.04 0.07 0.07 0.06 0.13 0.16 0.20 0.19 0.27 0.28 0.29 0.25 0.20 0.19 0.34 0.16 0.22 0.23 0.18 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 ‐0.043 0.171 ‐0.021 0.046 0.314 0.432 0.438 0.553 0.611 0.439 0.714 0.473 0.534 0.362 0.416 0.524 0.315 0.027 0.016 ‐0.041 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 ‐0.043 0.171 ‐0.021 0.046 0.314 0.432 0.438 0.553 0.611 0.439 0.714 0.473 0.534 0.362 0.416 0.524 0.315 0.027 0.016 ‐0.041 0.000

Panel Area (m2) 0.00 0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.04 0.04 0.05 0.06 0.06 0.05 0.04 0.04 0.07 0.03 0.04 0.05 0.04 0.00

Panel Discharge (m3/s) 0 0.0000 ‐0.0003 0.0014 ‐0.0003 0.0006 0.0038 0.0112 0.0140 0.0221 0.0232 0.0237 0.0400 0.0274 0.0267 0.0145 0.0158 0.0356 0.0101 0.0012 0.0007 ‐0.0015 0.0000

Percent of Total (%) 0 0.00 ‐0.10 0.51 ‐0.11 0.24 1.40 4.16 5.19 8.19 8.60 8.78 14.80 10.16 9.89 5.36 5.85 13.19 3.73 0.44 0.27 ‐0.55 0.00 100.00

Total Discharge (m3/s) 0.2701

Total Discharge (L/s) 270.09

Notes: 

Staff Gauge Moose R. Trib Water Level (m) 0.458

Top of Moose R. Trib Surveyed Elevation (m) 112.35

Staff Gauge Moose R. Trib Water Elevation (m 111.808

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged



Atlantic Gold. Moose River Staff Gauge SW2 (2020 Readings)

Streamflow Discharge Calculator Date: 10-Sep-20 Time: 12:50

Pole (RBS) Rbank RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W

Vertical Location (m) 0 0 0.455 0.911 1.365 1.82 2.275 2.73 3.185 3.64 4.095 4.55 5.005 5.46 5.915 6.37 6.825 7.28 7.735 8.19 8.645 9.1 10

Depth (m) 0 0 0.03 0.18 0.22 0.35 0.42 0.43 0.66 0.73 0.84 0.86 0.79 0.80 0.74 0.70 0.66 0.52 0.35 0.21 0.07 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0 0 0.009 0.012 0.028 0.031 0.049 0.043 0.021 0.04 0.021 0.011 0.004 ‐0.006 ‐0.019 ‐0.015 0 0 0.007 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.000 0.000 0.009 0.012 0.028 0.031 0.049 0.043 0.021 0.040 0.021 0.011 0.004 ‐0.006 ‐0.019 ‐0.015 0.000 0.000 0.007 0.000

Panel Area (m2) 0.00 0.01 0.08 0.10 0.16 0.19 0.20 0.30 0.33 0.38 0.39 0.36 0.36 0.34 0.32 0.30 0.24 0.16 0.10 0.03 0.00

Panel Discharge (m3/s) 0 0.0000 0.0000 0.0000 0.0009 0.0019 0.0054 0.0061 0.0147 0.0143 0.0080 0.0157 0.0075 0.0040 0.0013 ‐0.0019 ‐0.0057 ‐0.0035 0.0000 0.0000 0.0002 0.0000

Percent of Total (%) 0 0.00 0.00 0.00 1.31 2.78 7.77 8.81 21.37 20.74 11.66 22.73 10.96 5.81 1.96 ‐2.78 ‐8.29 ‐5.15 0.00 0.00 0.32 0.00 100.00

Total Discharge (m3
/s) 0.069

Total Discharge (L/s) 68.86

Notes: 

Staff Gauge SW-2 Water Level (m) 0.265

Top of SW‐2 Surveyed Elevation (m) 107.46

Staff Gauge SW-2 Water Elevation (m) 106.725

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged

Atlantic Gold. Moose River SW 11 (2020 Readings)

Streamflow Discharge Calculator Date: 10-Sep-20 Time: 14:05

Pole (RBS) Rbank RWE LWE Pole (LBS)

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W

Vertical Location (m) 0 0 0.345 0.69 1.035 1.38 1.725 2.07 2.415 2.76 3.105 3.45 3.795 4.14 4.485 4.83 5.175 5.52 5.865 6.21 6.555 6.9

Depth (m) 0 0 0.05 0.14 0.16 0.05 0.02 0.02 0.05 0.07 0.10 0.08 0.10 0.11 0.18 0.19 0.18 0.16 0.07 0.05 0.05 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0.021 0.009 0.012 0 0 0 0.039 0.029 0.048 0.042 0.036 0.028 0.056 0.181 0.085 0.108 0 0.162 0.025 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.021 0.009 0.012 0.000 0.000 0.000 0.039 0.029 0.048 0.042 0.036 0.028 0.056 0.181 0.085 0.108 0.000 0.162 0.025 0.000

Panel Area (m2) 0.00 0.02 0.05 0.06 0.02 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.04 0.06 0.07 0.06 0.06 0.02 0.02 0.02 0.00

Panel Discharge (m3/s) 0 0.0000 0.0004 0.0004 0.0007 0.0000 0.0000 0.0000 0.0007 0.0007 0.0017 0.0012 0.0012 0.0011 0.0035 0.0119 0.0053 0.0060 0.0000 0.0028 0.0004 0.0000

Percent of Total (%) 0 0.00 0.96 1.15 1.75 0.00 0.00 0.00 1.78 1.85 4.39 3.07 3.29 2.81 9.21 31.42 13.98 15.79 0.00 7.40 1.14 0.00 100.00

Total Discharge (m3/s) 0.038

Total Discharge (L/s) 37.76

Notes: 

Staff Gauge SW11 Water Level (m) 0.190

Top of SW11 Surveyed Elevation (m) 120.28

Staff Gauge SW11 Water Elevation (m) 119.470

LWE= Left Wetted Edge

Atlantic Gold. Moose River Tributary Staff Gauge HM1 (2020 Readings)

Streamflow Discharge Calculator Date: 10-Sep-20 Time: 13:30

Pole  RWE LWE Pole

Vertical Section Identifier A B C D E F G H I J K L M N O P Q R S T U V W

Vertical Location (m) 0 0 0.11 0.22 0.33 0.44 0.55 0.66 0.77 0.88 0.99 1.1 1.21 1.32 1.43 1.54 1.65 1.76 1.87 1.98 2.09 2.2 5

Depth (m) 0 0 0.00 0.00 0.00 0.00 0.00 0.03 0.07 0.10 0.10 0.17 0.09 0.18 0.27 0.30 0.33 0.06 0.34 0.28 0.26 0.00 0.00

Velocity (m/s at 0.6 of total depth)* 0 0 0 0 0 0 0 0 0.125 0.127 0.282 0.275 0.211 0.092 0.05 0.184 0.021 0.058 0.004 0.012 0.034 0 0

Velocity (m/s at 0.2 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Velocity (m/s at 0.8 of total depth) ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Velocity (m/s) 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.125 0.127 0.282 0.275 0.211 0.092 0.050 0.184 0.021 0.058 0.004 0.012 0.034 0.000

Panel Area (m2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.01 0.02 0.03 0.03 0.04 0.01 0.04 0.03 0.03 0.00

Panel Discharge (m3/s) 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0010 0.0014 0.0031 0.0051 0.0021 0.0018 0.0015 0.0061 0.0008 0.0004 0.0001 0.0004 0.0010 0.0000

Percent of Total (%) 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.90 5.65 12.55 20.81 8.45 7.37 6.01 24.57 3.09 1.55 0.61 1.50 3.94 0.00 100.00

Total Discharge (m3/s) 0.025

Total Discharge (L/s) 24.71

Notes: 

Staff Gauge Moose R. Trib Water Level (m) 0.308

Top of Moose R. Trib Surveyed Elevation (m) 112.35

Staff Gauge Moose R. Trib Water Elevation (m 111.658

LWE= Left Wetted Edge

RWE = Right Wetted Edge

*When depth is <0.3m, velocity was measured at 0.6 of full depth

When depth is 0.3 m or greater, velocity was measured at 0.2 and 0.8 of full depth and averaged



2020 ANNUAL REPORT – SURFACE WATER AND GROUNDWATER MONITORING 

 

 

APPENDIX E 
Groundwater Level Monitoring Data 
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Reference: Groundwater Quality in the Vicinity of Remediated Historical Tailings, Touquoy Gold 
Project, Moose River, Nova Scotia 

INTRODUCTION 

Mining activities for the Touquoy Gold Project require the disturbance of historical tailings from the former 
Moose River Gold Mine (MRGM) and G&K stamp mills (G&K) in the vicinity of the open pit. The historical 
tailings areas were delineated, and a Historical Tailings Management Plan (HTMP) was prepared (Stantec 
2018). Stantec provided oversight of the delineation and excavation of approximately 1,720 tonnes of 
historical tailings from the former MRGM Stamp Mill area in June 2018. The tailings were temporarily stored in 
a clay-lined cell within the Tailings Management Facility (TMF). 

An engineered historical tailings contaminant cell was constructed within the TMF during the summer of 2018. 
The 1,720 tonnes of tailings were relocated from the temporary storage area to the engineered historical 
tailings disposal cell. As described in AECOM (2019), an additional 7,520 tonnes of historical tailings from the 
former G&K Stamp Mill and 30,600 tonnes from MRGM Stamp Mill areas were excavated and disposed in the 
engineered disposal cell in September and October 2018. It should also be noted that in conjunction with the 
historical tailings removal, 103,370 tonnes of arsenic contaminated soil were excavated from the former 
stamp mill areas and transported to the TMF for disposal during the 2018 remediation activities (Stantec 
2018, AECOM 2019).  An additional 59,440 tonnes of historical tailings and 60,890 tonnes of arsenic 
contaminated soil were relocated in 2019 (AECOM 2020).  No additional historical tailings or contaminated 
soil were relocated in 2020. 

Section 5.3 of the HTMP (Stantec 2018) includes a requirement for groundwater level monitoring and water 
quality sampling from wells installed within the vicinity of the two former stamp mills to enhance groundwater 
assessment in this area. This memo summarizes the groundwater monitoring completed in 2020 as per the 
HTMP. It is provided as an appendix to the 2020 Annual Report – Surface Water and Groundwater Monitoring 
(Stantec 2021). Appendices referenced in this memo are included in that report. 

METHODS 

GROUNDWATER SAMPLING AND LEVEL MONITORING 

Groundwater sampling and level monitoring was conducted by Atlantic Mining NS Inc. (AMNS) environmental 
personnel based at the Touquoy mine site. The sampling methodology was based on the standard operating 
procedures at the mine (Atlantic Gold Corporation 2020). A summary of the methodology is provided below. 

The AMNS groundwater quality sampling SOP includes the use of nitrile gloves while sampling, as well as the 
use of new, pre-labelled water sample bottles provided by Bureau Veritas Laboratories, Bedford, NS (BV 
Labs). Samples are submitted at the earliest practical time within the allowable holding time for the requested 
analyses. Samples are stored in the dark and shipped in coolers packed with ice. Key elements of the SOP 
are as follows: 
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 Prior to sample collection in the monitoring wells, the static water level was monitored using a water level 
tape.  

 A minimum of three monitoring well volumes of groundwater were purged using a pump or purge tubing 
with a foot valve, and purging continued until water quality parameters stabilized. 

 Throughout purging of the well, in situ water quality parameters (e.g., pH, temperature, conductivity, and 
total dissolved solids) were monitored to demonstrate that the parameters stabilized and the groundwater 
in the well is representative of the aquifer.  

 Low-flow sampling techniques were adopted when required to reduce the amount of sediment suspended 
in the water column. 

 All groundwater samples were submitted to BV Labs for laboratory analysis based on analytical 
parameter requirements for groundwater wells listed in the Industrial Approval for the Facility (2012-
084244-08).  

RESULTS 

Monitoring Wells 

Eight monitoring wells were installed near historical tailings areas in 2018, in addition to existing OPM-series 
wells, as shown on Figure 1. The well construction details for these wells are summarized on Table 1. A 
geodetic survey was conducted by AMNS, and reported elevations are relative to the Canadian Geodetic 
Vertical Datum of 2013 (CGVD2013). 
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Table 1 Monitoring Well Construction Details 

Well ID Northing Easting 

 Top of Well 
Casing Elevation 
(m CGVD2013) 

Ground Surface 
Elevation 

(m CGVD2013) 

Total Well 
Depth 

(mbtoc) 

Screen 
Length 

(m) 

Top of 
Screen 
(mbtoc) 

Historical Tailings Monitoring Wells 

HT1 4980804 504318.2 113.164 112.087 6.97 4.58 2.34 

HT2 4980877 504278.9 114.117 113.091 6.75 2.69 4.13 

HT3 4980816 504337.2 112.879 111.91 8.57 6.38 2.22 

HT4 4980725 504449.6 113.142 112.231 6.67 4.57 2.12 

HT5 4980706 504464.3 112.767 111.705 7.21 4.57 2.64 

HT6 4980897 504724.4 118.152 117.095 6.95 4.57 2.38 

HT7 4980940 504881.4 118.877 117.815 6.83 4.57 2.24 

HT8 4980895 504898.4 118.05 117.105 9.88 7.62 2.34 

Existing Monitoring Wells near Historical Tailings Areas 

OPM-1A 4980787 504335.8 112.145 111.493 6.75 4.6 2.15 

OPM-1B 4980787 504336.7 112.016 111.356 15.96 3.1 12.86 

OPM-2A 4981054 504188.1 111.276 110.695 6.68 4.6 2.08 

OPM-2B 4981053 504187.3 111.213 110.611 15.90 3.1 12.80 

OPM-6A 4980762 504747.9 116.501 115.575 7.03 4.6 2.43 

OPM-6B 4980762 504746.4 116.524 115.574 16.25 3.1 13.15 

OPM-7A 4981199 505214.8 117.099 116.056 7.14 4.6 2.54 

OPM-7B 4981198 505215.5 116.968 116.023 16.24 3.1 13.14 

Notes: 

mbtoc = meters below top of casing 

Northing and Easting coordinates are provided in NAD 83 CSRS UTM ZONE 20N  

GROUNDWATER LEVEL MONITORING  

Groundwater level measurements recorded in 2020 were converted to water table elevations and presented 
on Table 2. Data are not available for certain wells that were frozen (in January to March) or dry (in June to 
September).  

Water levels along a cross-section through the historical G&K tailings from OPM-2A south to HT5 are shown 
on Figure 2, and those from HT6 east to OPM-7A through the historical MRGM tailings are shown on Figure 
3.



April 23, 2021 

Melissa Nicholson 

Page 5 of 12  

Reference:   Groundwater Quality in the Vicinity of Remediated Historical Tailings, Touquoy Gold Project, Moose River, Nova Scotia 

 

Table 2 2020 Water Table Elevations in Monitoring Wells Installed near the Historical Tailings Areas 

Well ID  Water Table Elevation (m CGVD2013) 

Date Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 

Historical Tailings Monitoring Wells 

HT1 107.388 107.339 107.859 107.957 107.585 107.085 107.105 106.478 107.047 107.471 107.578 107.757 

HT2 Frozen 107.729 107.912 107.793 107.613 Dry 107.785 Dry Dry 107.817 107.891 107.521 

HT3 104.459 104.552 104.864 104.899 104.638 Dry Dry Dry Dry 104.941 104.886 104.943 

HT4 107.844 108.071 108.388 108.425 107.952 107.536 107.744 107.365 107.572 107.937 108.117 108.085 

HT5 108.844 109.047 109.706 109.759 109.049 108.072 108.109 107.859 107.816 109.18 109.523 109.563 

HT6 115.953 115.945 116.256 116.233 - 115.318 115.77 115.604 115.64 116.194 116.253 116.168 

HT7 117.289 117.503 117.587 117.598 - 116.744 117.106 116.505 116.713 117.644 117.607 117.602 

HT8 Frozen Frozen Frozen 116.995 - 116.771 116.985 116.761 116.794 117.162 117.172 117.164 

Existing Monitoring Wells near Historical Tailings Areas 

OPM-1A 106.660 106.833 107.428 107.46 106.345 106.298 106.326 105.778 105.921 106.693 106.724 106.975 

OPM-1B 106.195 106.439 106.78 106.814 106.533 105.817 105.95 105.38 105.574 106.331 106.331 106.52 

OPM-2A 107.405 107.304 110.138 110.244 108.31 106.56 107.182 106.537 106.718 108.474 108.574 109.041 

OPM-2B 101.164 100.596 102.368 102.599 101.477 99.468 100.164 99.334 99.424 101.185 101.312 101.559 

OPM-6A 114.098 114.06 115.027 115.016 114.53 113.605 113.996 113.492 113.708 115.66 114.696 114.921 

OPM-6B 114.313 114.278 115.203 115.228 114.759 112.845 113.986 113.105 113.749 114.617 114.665 113.671 

OPM-7A 115.437 115.567 115.820 115.844 115.727 114.943 115.25 115.081 115.159 115.944 115.943 116.002 

OPM-7B 115.514 115.602 115.686 115.926 115.800 114.711 115.217 115.02 114.884 115.924 115.909 115.917 
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Figure 2 Water Levels along Cross-Section from OPM-2A South to HT5 

 

 

Figure 3 Water Levels along Cross-Section from HT6 east to OPM-7A 
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As shown on Figure 2, water levels at HT3 are depressed relative to wells immediately north and south of 
G&K tailings throughout 2020.  Comparing the water levels from HT1 to HT3 (see Table 2), the hydraulic 
gradient perpendicular to the open pit wall, is consistently from HT1 to HT3 (i.e., away Moose River).  This is 
a change from the conditions observed in summer 2018, prior to the excavation, which had hydraulic 
gradients from HT1 to HT3 (i.e., locally towards Moose River). 

As shown on Figure 3 and on Table 2, water levels at HT6, HT7, and HT8 do not appear to have been 
affected by the excavation of historical MRGM tailings. The hydraulic gradient perpendicular to the open pit 
wall (i.e., from HT7 to HT8) is calculated to be slightly away from the pit.  The water levels in this area rise 
and fall seasonally, but horizontal gradients at this area are maintained throughout the year. 

GROUNDWATER QUALITY MONITORING 

Groundwater quality results are presented in the tables in Attachment 1. The corresponding lab certificates 
are provided in Appendix C of the 2020 Annual Report (Stantec 2021). Water quality data are evaluated to 
assess potential changes to groundwater chemistry, and as such, the water quality is not compared to 
guidelines for the purpose of this memo. Plots of key indicators for the historical tailings, including arsenic, 
cadmium, cobalt, mercury, nickel, uranium, fluoride, and sulphate, are presented in Figures 4 to 11, 
respectively. The figures depict the HT wells associated with the historical G&K tailings on the left, and those 
associated with the MRGM on the right. 

 

Figure 4 Dissolved Arsenic Concentrations in Historical Tailings Wells 
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Figure 5 Dissolved Cadmium Concentrations in Historical Tailings Wells 

 

Figure 6 Dissolved Cobalt Concentrations in Historical Tailings Wells 

 

Figure 7 Dissolved Mercury Concentrations in Historical Tailings Wells 
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Figure 8 Dissolved Nickel Concentrations in Historical Tailings Wells 

 

Figure 9 Dissolved Uranium Concentrations in Historical Tailings Wells 

 

Figure 10 Dissolved Fluoride Concentrations in Historical Tailings Wells 
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Figure 11 Dissolved Sulphate Concentrations in Historical Tailings Wells 

General observations from Figures 4 to 11 indicate that the concentrations of most parameters are higher in 
the wells associated with the historical G&K tailings than the MRGM tailings, with the exception of uranium 
and fluoride. Given that the highest concentrations of uranium and fluoride are located farthest from the 
MRGM tailings (i.e., HT8 higher than HT7, and much lower at HT6), it is unclear if these are related to the 
historical tailings, or the native geology. This will continue to be monitored in future sampling events. 

In addition, at the HT wells associated with the historical G&K tailings, the concentrations tended to be 
highest at HT5, and lowest at HT4, with the exception of mercury and uranium.  

The interpretation for specific changes related to the removal of tailings at either site is challenging, as 
variability in concentrations can be quite significant at the locations.  The following parameters appear to have 
some trend for the period of record: 

 Increasing arsenic at HT2, decreasing arsenic at HT5 and HT8 
 Decreasing cobalt at HT3 and HT5 
 Increasing mercury at HT4 
 Increasing nickel at HT8 
 Decreasing uranium at HT8 
 Decreasing fluoride at HT8 
 Increasing sulphate at HT2, HT4 and HT5, decreasing at HT8 

These parameters are elevated at other locations across the site and may be the result of exposure of the 
native rock that is mined at the site, and may not be the result of the presence of historical tailings.  Continued 
monitoring of these trends is recommended in 2021 to evaluate if the trends continue to increase.  Information 
on the water quality trends in shallow groundwater quality through areas formerly containing historical tailings 
may be useful in improving predictions of the potential shallow groundwater quality moving toward the pit, or 
potentially to Moose River, following the flooding of the pit after the closure of the mine. 

CONCLUSIONS AND RECOMMENDATIONS 

Based on the results provided in this memorandum, the following conclusions and recommendations are 
provided. 
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A decrease in water levels at HT3 occurred following the start of excavation of historical G&K tailings and 
advancement of the open pit in 2018 continued throughout 2019 and 2020. This resulted in maintaining the 
horizontal gradient from HT1 to HT3 (i.e., toward the pit), validating the assumption that shallow groundwater 
flow in this area will be toward the open pit.  

Water levels in the wells around the historical MRGM tailings do not appear to have been affected by the 
excavation of these tailings. The hydraulic gradient perpendicular to the open pit wall (i.e., from HT8 to HT7) 
is calculated to be slightly away from the pit. This may be due to the distance between the open pit and these 
wells during the time of monitoring. The gradient has not changed direction as the open pit progresses to the 
south in 2020. 

General observations from groundwater quality data indicate that concentrations of most parameters are 
higher in the wells associated with the historical G&K tailings than the MRGM tailings, with the exception of 
uranium and fluoride. It is unclear at this time if these are related to the historical tailings, or the native 
geology. At the HT wells associated with the historical G&K tailings, the concentrations tended to be highest 
at HT5, and lowest at HT4, with the exception of uranium.  

The water quality at several locations appears to have stabilized in 2020, following a change possibly related 
the removal of tailings at either site.  However, we recommend continued monitoring of these trends 
throughout 2021 to evaluate if the apparent stability in the trends continues.  This may be useful in improving 
predictions of the potential shallow groundwater quality moving toward the pit, or potentially to Moose River, 
following the flooding of the pit after the closure of the mine. 

CLOSURE 

This document was prepared by Stantec Consulting Ltd. (“Stantec”) for the account of Atlantic Mining NS Inc. 
(the “Client”). With the exception of the various provincial and federal government agencies and departments, 
any reliance on this document by any third party is strictly prohibited. The material in it reflects Stantec’s 
professional judgment in light of the scope, schedule and other limitations stated in the document and in the 
contract between Stantec and the Client. The opinions in the document are based on conditions and 
information existing at the time the document was published and do not take into account any subsequent 
changes. In preparing the document, Stantec did not verify information supplied to it by others. Any use which 
a third party makes of this document is the responsibility of such third party. Such third party agrees that 
Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or any other third party 
as a result of decisions made or actions taken based on this document. 

Stantec Consulting Ltd. 

Jonathan Keizer  M.Sc.E., P.Eng. 
Senior Hydrogeologist 
Phone: 506 452 7588 
Jonathan.Keizer@stantec.com 

Attachment: Groundwater Quality Tables for HT Wells 
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Groundwater Analytical Data ‐ HT‐1

Sample ID
C0F2528 C0O5716 C0X8293

Jul 24, 2018 Sep 12, 2018 Dec 18, 2018 Mar 26, 2019 Jun 18, 2019 Sep 17, 2019 Dec 13, 2019 25-Mar-20 Jun 18, 2020 17-Sep-20 15-Dec-20

Anion Sum me/L 1.32 1.61 1.65 1.57 1.03 1.92 1.49 1.25 1.71 1.77 0.87

Bicarb. Alkalinity (calc. as CaCO3) mg/L 34 52 35 39 27 39 26 22 26 37 20

Calculated TDS mg/L 79 94 99 92 63 120 91 79 110 110 52

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 1.32 1.64 1.57 1.49 1.03 1.77 1.37 1.29 1.65 1.69 0.83

Colour TCU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 140 160 160 160 99 190 140 130 180 160 89

Dissolved Chloride (Cl) mg/L 8.3 6.8 8 6 4.1 3.8 5.9 5.8 4.1 3.8 6.8

Dissolved Fluoride (F-) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 - - - - - <0.10

Dissolved Sulphate (SO4) mg/L 17 15 28 25 15 44 33 27 48 42 12

Hardness (CaCO3) mg/L 58 73 70 67 44 81 61 57 77 77 34

Ion Balance (% Difference) % 0 0.92 2.48 2.61 0 4.07 4.2 1.57 1.79 2.31 2.35

Langelier Index (@ 20C) N/A -2.06 -1.77 -1.82 -1.63 -2.43 -1.96 -2.5 -2.6 -1.96 -1.49 -2.74

Langelier Index (@ 4C) N/A -2.31 -2.02 -2.07 -1.88 -2.69 -2.21 -2.75 -2.85 -2.22 -1.74 -2.99

Nitrate (N) mg/L 0.88 0.93 1.7 1.3 1.1 1.8 1.6 1 0.99 0.72 0.37

Nitrate + Nitrite (N) mg/L 0.88 0.93 1.7 1.3 1.1 1.8 1.6 1 0.99 0.72 0.38

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.051 <0.050 <0.050

Orthophosphate (P) mg/L 0.019 0.021 0.034 0.028 0.027 0.024 0.035 0.037 0.019 0.027 0.032

pH pH 6.52 6.55 6.64 6.83 6.36 6.43 6.14 6.15 6.61 6.94 6.27

Reactive Silica (SiO2) mg/L 4.8 6.2 4.4 4.6 3.8 4.8 3.8 3.4 4.1 4.7 3.8

Saturation pH (@ 20C) N/A 8.58 8.31 8.46 8.46 8.79 8.39 8.64 8.75 8.58 8.43 9.01

Saturation pH (@ 4C) N/A 8.83 8.57 8.71 8.71 9.04 8.64 8.89 9 8.83 8.69 9.26

Total Alkalinity (Total as CaCO3) mg/L 34 52 35 39 27 39 26 22 26 37 20

Total Chemical Oxygen Demand mg/L <5.0 <5.0 <20 <20 - - - - - - -

Total Mercury (Hg) µg/L 0.013 0.18 0.047 0.068 <0.0020 <0.013 <0.013 0.04 0.17 <0.013

Total Organic Carbon (C) mg/L 1 1.3 1.9 1 0.84 1.2 1.3 1.3 1.1 <50 0.59

Total Suspended Solids mg/L 8 12 89 1 - - - - 1.8 - <1.0

Total Dissolved Solids mg/L - 98 86 73 - - - - - - -

Turbidity NTU 7.3 180 150 52 0.23 0.4 0.49 0.66 52 730 20

Dissolved Aluminum (Al) µg/L 10 10 18 16 14 15 25 23 13 5.6 16

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 99 95 130 110 140 110 130 130 110 92 130

Dissolved Barium (Ba) µg/L 1.4 2.4 1.2 1.4 1.1 2.4 1.2 1.3 1 1.2 1.1

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.047 0.037 0.033 0.026 0.021 0.034 0.04 0.028 0.027 0.015 0.018

Dissolved Calcium (Ca) µg/L 17000 20000 21000 19000 13000 23000 19000 17000 22000 22000 10000

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 1.7 0.81 0.62 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <2.0 5.1 <2.0 3.8 0.71 1.3 1 0.66 0.85 0.68 0.63

Dissolved Iron (Fe) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 3900 5500 4100 4700 2900 5500 3500 3500 5000 5500 2100

Dissolved Manganese (Mn) µg/L 130 170 54 28 6.2 23 17 15 6.7 23 8.8

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 5.7 4 3.8 4.1 <2.0 5.3 2.4 2.6 <2.0 3.2 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 610 520 500 430 360 560 460 390 360 430 400

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3700 3600 3700 3000 3500 3000 3100 3200 2500 3100 3300

Dissolved Strontium (Sr) µg/L 37 51 37 42 30 53 35 34 44 54 27

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5.0 7.7 <5.0 5.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Cyanate mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 0.0012 <0.0050 <0.0050 - - - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 <0.17 - - - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 <0.0030 - - - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 - - - - - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 - - - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Hydrocarbon Resemblance mg/L NA NA NA NA - - - - - - -

Parameter Units

 121619250
Page 1 of 8



Groundwater Analytical Data ‐ HT‐2

Sample ID
B981666 C0X8293

Jul 26, 2018 Sep 13, 2018 Dec 18, 2018 Mar 26, 2019 Sep 17, 2019 16-Dec-19 25-Mar-20 15-Dec-20

Anion Sum me/L 0.57 0.77 0.74 0.57 1.67 0.57 0.57 0.77

Bicarb. Alkalinity (calc. as CaCO3) mg/L 18 26 25 16 40 12 11 16

Calculated TDS mg/L 34 44 42 33 98 33 36 49

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 0.56 0.73 0.68 0.52 1.5 0.47 0.56 0.76

Colour TCU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 59 76 70 56 160 50 56 79

Dissolved Chloride (Cl) mg/L 4.1 4.2 3.6 3.8 2.6 3.4 2.7 1.5

Dissolved Fluoride (F-) mg/L <0.10 <0.10 <0.10 <0.10 - - - <0.10

Dissolved Sulphate (SO4) mg/L 4.7 5.8 6.9 6.7 36 11 13 20

Hardness (CaCO3) mg/L 24 33 30 23 63 19 24 31

Ion Balance (% Difference) % 0.88 2.67 4.23 4.59 5.36 9.62 0.88 0.65

Langelier Index (@ 20C) N/A -2.53 -2.15 -1.78 -2.46 -1.49 -3.21 -2.87 -2.72

Langelier Index (@ 4C) N/A -2.78 -2.4 -2.03 -2.72 -1.74 -3.46 -3.12 -2.97

Nitrate (N) mg/L 0.054 <0.050 <0.050 <0.050 0.52 0.072 0.059 0.072

Nitrate + Nitrite (N) mg/L 0.054 <0.050 <0.050 <0.050 0.52 0.088 0.059 0.072

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.050 0.072 <0.050 <0.050 0.1 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L <0.010 0.012 <0.010 <0.010 0.012 <0.010 <0.010 0.019

pH pH 6.66 6.72 7.17 6.81 6.99 6.3 6.61 6.49

Reactive Silica (SiO2) mg/L 3.2 4.1 3.9 2.8 4.2 2.9 3.2 4

Saturation pH (@ 20C) N/A 9.18 8.87 8.94 9.27 8.48 9.51 9.48 9.2

Saturation pH (@ 4C) N/A 9.44 9.12 9.2 9.52 8.73 9.76 9.73 9.45

Total Alkalinity (Total as CaCO3) mg/L 18 26 25 16 40 12 11 16

Total Chemical Oxygen Demand mg/L <5.0 <5.0 <20 - - - - -

Total Mercury (Hg) µg/L <0.013 <0.013 0.04 - - <0.013 <0.013 0.025

Total Organic Carbon (C) mg/L <0.50 <5.0 <5.0 <5.0 <5.0 0.99 <5.0 <50

Total Suspended Solids mg/L 6.6 1.8 43 - - - - -

Total Dissolved Solids mg/L 46 30 - - - - -

Turbidity NTU 32 40 280 850 810 0.89 2.1 260

Dissolved Aluminum (Al) µg/L 7.3 5.7 31 34 19 31 30 30

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 3.4 7.4 12 12 42 19 19 58

Dissolved Barium (Ba) µg/L 3.2 3.4 3.3 4.7 9.3 4.3 5.3 6.3

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.027 0.022 0.024 0.029 0.031 0.017 0.022 0.022

Dissolved Calcium (Ca) µg/L 7200 10000 9000 6500 18000 5000 6000 8100

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.98 1.2 2.3 5.1 3.9 <0.40 <0.40 0.92

Dissolved Copper (Cu) µg/L <2.0 4.8 <2.0 1.8 6.6 0.78 0.97 3.6

Dissolved Iron (Fe) µg/L <50 60 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1500 1700 1900 1500 4100 1600 2100 2500

Dissolved Manganese (Mn) µg/L 59 84 110 140 70 4.9 7.7 17

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2.0 2.5 2.5 8.2 33 <2.0 <2.0 3.3

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 250 270 200 170 330 140 130 150

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 1600 1500 1600 1500 5500 1900 2000 3400

Dissolved Strontium (Sr) µg/L 24 33 28 19 45 14 17 22

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5.0 6.9 <5.0 5.3 19 <5.0 <5.0 <5.0

Cyanate mg/L <0.050 <0.050 <0.050 - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 <0.0010 <0.0050 - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 - - - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 - - - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 - - - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 - - - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 - - - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 - - - - -

Hydrocarbon Resemblance mg/L NA NA NA - - - - -

Parameter Units

 121619250
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Groundwater Analytical Data ‐ HT‐3

Sample ID
B981623 C0X8293

Jul 24, 2018 Sep 13, 2018 Dec 18, 2018 Mar 26, 2019 13-Dec-19 25-Mar-20 15-Dec-20

Anion Sum me/L 0.58 2.04 1.39 0.47 0.62 0.52 0.74

Bicarb. Alkalinity (calc. as CaCO3) mg/L 14 84 46 11 13 9.3 19

Calculated TDS mg/L 34 110 77 28 36 33 44

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 0.54 1.86 1.29 0.43 0.53 0.52 0.7

Colour TCU <5.0 <5.0 <5.0 15 <5.0 <5.0 <5.0

Conductivity µS/cm 65 180 130 48 56 51 75

Dissolved Chloride (Cl) mg/L 5.1 4.6 6.6 4.3 3.6 2.5 3.5

Dissolved Fluoride (F-) mg/L <0.10 <0.10 <0.10 <0.10 - - <0.10

Dissolved Sulphate (SO4) mg/L 7.3 11 13 5.1 11 12 11

Hardness (CaCO3) mg/L 20 85 55 14 20 18 28

Ion Balance (% Difference) % 3.57 4.62 3.73 4.44 7.83 0 2.78

Langelier Index (@ 20C) N/A -3.04 -1.07 -1.25 -3.24 -3.09 -3.12 -2.85

Langelier Index (@ 4C) N/A -3.3 -1.32 -1.5 -3.49 -3.34 -3.37 -3.1

Nitrate (N) mg/L <0.050 <0.050 0.07 0.33 0.22 0.2 0.35

Nitrate + Nitrite (N) mg/L <0.050 <0.050 0.07 0.33 0.23 0.2 0.35

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050

Orthophosphate (P) mg/L 0.012 <0.010 0.1 0.021 0.026 0.018 0.052

pH pH 6.37 6.98 7.21 6.45 6.36 6.53 6.31

Reactive Silica (SiO2) mg/L 2.4 7.8 4.9 1.4 2.4 2.1 3.2

Saturation pH (@ 20C) N/A 9.41 8.05 8.46 9.69 9.45 9.65 9.16

Saturation pH (@ 4C) N/A 9.66 8.3 8.71 9.94 9.7 9.91 9.41

Total Alkalinity (Total as CaCO3) mg/L 14 84 47 11 13 9.3 19

Total Chemical Oxygen Demand mg/L 34 <5.0 <20 46 - - -

Total Mercury (Hg) µg/L <0.013 0.023 0.015 0.13 <0.013 0.02 0.32

Total Organic Carbon (C) mg/L <5.0 <5.0 <5.0 11 0.83 <5.0 <50

Total Suspended Solids mg/L 3.2 2.6 6.6 110 - - -

Total Dissolved Solids mg/L 110 61 32 - - -

Turbidity NTU 81 2.2 110 23 1.5 4.7 940

Dissolved Aluminum (Al) µg/L 8.4 <5.0 5.1 130 14 25 12

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 81 84 310 130 120 80 220

Dissolved Barium (Ba) µg/L 4.1 24 11 5.8 4.8 4.1 5.8

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.028 0.024 0.053 0.02 0.03 0.024 0.022

Dissolved Calcium (Ca) µg/L 5400 24000 16000 3600 5200 4700 7500

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 5.1 3 2 0.82 0.62 <0.40 0.54

Dissolved Copper (Cu) µg/L 9.6 5.7 2.6 6 3.2 2.6 2.6

Dissolved Iron (Fe) µg/L <50 350 <50 140 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1600 6000 3800 1200 1600 1600 2300

Dissolved Manganese (Mn) µg/L 390 1500 550 100 99 60 180

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 15 6.7 8.8 4 3.6 2.7 5.2

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 390 740 450 490 270 220 330

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 3100 3200 4200 3200 3000 3200 3000

Dissolved Strontium (Sr) µg/L 21 77 52 14 19 17 28

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 <2.0 <2.0 2 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.10 <0.10 <0.10 <0.10 0.1 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 14 8.8 5.7 10 6.5 5.9 5.1

Cyanate mg/L <0.050 <0.050 <0.050 <0.050 - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 <0.0010 <0.0050 <0.0050 - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 <0.17 - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 <0.0030 - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 - - -

Hydrocarbon Resemblance mg/L NA NA NA NA - - -

Parameter Units

 121619250
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Groundwater Analytical Data ‐ HT‐4

Sample ID
C0F2528 C0O5716 C0X8303

Jul 24, 2018 Sep 13, 2018 Dec 05, 2018 Mar 26, 2019 Jun 18, 2019 Sep 18, 2019 Dec 13, 2019 25-Mar-20 Jun 18, 2020 17-Sep-20 16-Dec-20

Anion Sum me/L 0.93 2.7 0.45 0.58 0.94 2.21 0.5 0.54 1.18 1.07 0.74

Bicarb. Alkalinity (calc. as CaCO3) mg/L 40 130 16 22 44 100 17 20 51 39 26

Calculated TDS mg/L 52 140 27 34 52 110 28 31 64 62 43

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 0.96 2.64 0.47 0.59 0.98 1.99 0.43 0.54 1.14 1.05 0.74

Colour TCU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 98 260 47 58 89 200 42 47 110 100 71

Dissolved Chloride (Cl) mg/L 4.7 6.1 3.9 4.6 2.2 4.3 2.8 2.4 2.6 2.4 4.3

Dissolved Fluoride (F-) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 - - - - - <0.10

Dissolved Sulphate (SO4) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 2.9 3.4 2.7 3.4 8.4 3.6

Hardness (CaCO3) mg/L 42 120 18 23 43 92 17 20 51 45 28

Ion Balance (% Difference) % 1.59 1.12 2.17 0.85 2.08 5.24 7.53 0 1.72 0.94 0

Langelier Index (@ 20C) N/A -1.81 -0.153 -2.91 -2.22 -1.64 -0.316 -2.58 -2.24 -1.14 -1.24 -1.93

Langelier Index (@ 4C) N/A -2.06 -0.403 -3.16 -2.47 -1.89 -0.566 -2.83 -2.5 -1.39 -1.49 -2.19

Nitrate (N) mg/L 0.097 <0.050 0.13 0.077 0.14 0.09 0.05 0.079 0.12 0.5 0.28

Nitrate + Nitrite (N) mg/L 0.097 <0.050 0.13 0.077 0.14 0.09 0.061 0.079 0.12 0.5 0.28

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH pH 6.73 7.44 6.36 6.82 6.84 7.49 6.68 6.87 7.19 7.27 6.93

Reactive Silica (SiO2) mg/L 3.8 6.5 2.9 3.6 3.6 4.9 2.2 2.3 4 4.5 3.1

Saturation pH (@ 20C) N/A 8.53 7.59 9.27 9.04 8.47 7.8 9.26 9.11 8.32 8.5 8.86

Saturation pH (@ 4C) N/A 8.79 7.84 9.52 9.29 8.72 8.05 9.51 9.36 8.57 8.75 9.11

Total Alkalinity (Total as CaCO3) mg/L 40 130 16 22 44 100 17 20 52 39 26

Total Chemical Oxygen Demand mg/L <5.0 8 <20 <20 - - - - - - -

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 <0.013 <0.0020 - <0.013 <0.013 0.025 0.02 0.017

Total Organic Carbon (C) mg/L 0.65 0.76 <5.0 0.95 0.76 0.71 1.9 <5.0 <5.0 <0.50 <5.0

Total Suspended Solids mg/L <1.0 1 1.2 2.8 - - - - 58 560 25

Total Dissolved Solids mg/L - 150 25 38 - - - - - - -

Turbidity NTU 5.6 >1000 110 37 1.5 11 3.4 13 18 3.4 4.1

Dissolved Aluminum (Al) µg/L 7.7 5.3 25 12 6 <5.0 24 21 6.1 <5.0 21

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 1.4 1.2 <1.0 2 1.7 1.6 1.7 1.6 2.7 3 1.5

Dissolved Barium (Ba) µg/L 7.6 29 4.5 4.8 9.5 17 2.4 2.9 6.5 6.6 4.8

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.012 0.023 <0.010 0.011 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 15000 47000 6400 8000 16000 35000 6300 7400 19000 17000 11000

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.40 0.43 <0.40 <0.40 <0.40 0.46 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <2.0 4.4 <2.0 0.89 <0.50 0.74 1.2 0.78 0.56 0.55 1.3

Dissolved Iron (Fe) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 910 1500 430 730 740 1100 290 370 720 800 420

Dissolved Manganese (Mn) µg/L 100 360 16 19 27 45 2.8 4.1 <2.0 <2.0 <2.0

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2.0 <2.0 <2.0 <2.0 7.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 780 1000 360 490 520 830 250 260 570 780 230

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10

Dissolved Sodium (Na) µg/L 2600 3100 2400 2600 2800 2900 2000 3200 2400 3000 3900

Dissolved Strontium (Sr) µg/L 52 130 21 27 49 100 17 20 55 54 31

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.8 2.7 2.5

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.10 0.32 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5.0 5.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Cyanate mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 <0.0010 <0.010 <0.0050 - - - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 <0.17 - - - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 <0.0030 - - - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 - - - - - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 - - - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Hydrocarbon Resemblance mg/L NA NA NA NA - - - - - - -

Parameter Units

 121619250
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Groundwater Analytical Data ‐ HT‐5

Sample ID
C0F2528 C0O5716 C0X8303

Jul 24, 2018 Sep 13, 2018 Dec 05, 2018 Mar 26, 2019 Jun 18, 2019 Sep 18, 2019 13-Dec-19 25-Mar-20 Jun 18, 2020 17-Sep-20 16-Dec-20

Anion Sum me/L 2.68 2.42 0.67 1.04 1.33 1.8 0.83 0.65 1.05 2.2 0.59

Bicarb. Alkalinity (calc. as CaCO3) mg/L 130 110 21 40 61 71 30 20 40 96 15

Calculated TDS mg/L 160 180 40 73 73 100 50 42 60 120 40

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 1.45 2.44 0.59 1.13 0.81 0.94 0.61 0.54 1.01 2.31 0.57

Colour TCU 140 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 270 250 63 99 110 160 76 60 100 220 63

Dissolved Chloride (Cl) mg/L 6 7.1 4.9 5.5 2.7 4.8 3 2.1 1.8 2.5 3.2

Dissolved Fluoride (F-) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 - - - - - <0.10

Dissolved Sulphate (SO4) mg/L <2.0 <2.0 4.8 3.4 2.1 12 7.2 7.3 7.8 9.7 3.2

Hardness (CaCO3) mg/L 55 44 14 23 32 36 25 22 45 110 22

Ion Balance (% Difference) % 29.8 0.41 6.35 4.15 24.3 31.4 15.3 9.24 1.94 2.44 1.72

Langelier Index (@ 20C) N/A -1.64 -1.54 -3.02 -2.04 -2.09 -1.69 -2.51 -3.01 -1.68 -0.594 -2.95

Langelier Index (@ 4C) N/A -1.89 -1.79 -3.28 -2.29 -2.34 -1.95 -2.76 -3.26 -1.93 -0.845 -3.2

Nitrate (N) mg/L <0.050 <0.050 0.12 0.085 <0.050 0.061 0.075 0.49 0.42 0.16 1.9

Nitrate + Nitrite (N) mg/L <0.050 <0.050 0.12 0.085 <0.050 0.061 0.085 0.49 0.42 0.18 1.9

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 0.017 <0.010

Nitrogen (Ammonia Nitrogen) mg/L 0.2 0.29 <0.050 0.16 0.17 0.34 0.052 <0.050 <0.050 0.054 <0.050

Orthophosphate (P) mg/L 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.035 <0.010 0.018 <0.010

pH pH 6.38 6.62 6.28 6.81 6.43 6.71 6.41 6.13 6.83 7.18 6.32

Reactive Silica (SiO2) mg/L 3.4 3.8 3.2 3.1 3.5 4.4 4.3 4.1 4.6 5.3 4

Saturation pH (@ 20C) N/A 8.02 8.16 9.3 8.84 8.52 8.4 8.92 9.14 8.51 7.77 9.27

Saturation pH (@ 4C) N/A 8.27 8.41 9.56 9.1 8.77 8.65 9.17 9.39 8.76 8.02 9.52

Total Alkalinity (Total as CaCO3) mg/L 130 110 21 40 61 71 30 20 40 96 15

Total Chemical Oxygen Demand mg/L 190 89 <20 <20 - - - - - - -

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 <0.013 0.0042 0.023 0.033 0.013 0.015 <0.013

Total Organic Carbon (C) mg/L 50 13 1.4 3.1 2.7 2.3 2.6 2.1 1.3 1.9 <5.0

Total Suspended Solids mg/L 77 73 1.8 19 - - - - 2.2 190 1.2

Total Dissolved Solids mg/L - 140 34 50 - - - - - - -

Turbidity NTU 570 900 10 230 52 9.1 0.58 0.94 5.7 18 0.29

Dissolved Aluminum (Al) µg/L <5.0 5.5 14 170 200 <5.0 14 22 7.4 <5.0 14

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 13 1600 6.4 630 57 19 6.6 5.2 15 60 4.4

Dissolved Barium (Ba) µg/L 41 42 10 30 29 50 39 37 17 18 22

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.039 0.044 0.092 0.071 0.14 0.39 0.36 0.28 0.042 0.13 0.11

Dissolved Calcium (Ca) µg/L 18000 14000 4700 7600 11000 12000 8200 7300 16000 40000 7300

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 440 360 23 130 200 200 100 62 1.1 4.9 17

Dissolved Copper (Cu) µg/L <2.0 4.1 5.8 5.4 <0.50 6.7 10 9.3 2.6 4.1 5.8

Dissolved Iron (Fe) µg/L 4400 39000 <50 12000 <50 380 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 0.79 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 2600 1900 500 960 1400 1100 970 910 1300 1900 1000

Dissolved Manganese (Mn) µg/L 45000 38000 1500 11000 12000 19000 4800 2600 200 1300 320

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 45 34 12 20 29 40 32 26 8 11 15

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 2100 1700 450 1100 1200 2000 1400 1400 890 1200 1100

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 2900 2800 7000 4900 2900 3000 1700 1500 2000 3100 2100

Dissolved Strontium (Sr) µg/L 78 59 15 32 45 60 38 32 44 110 34

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 0.2 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3 <2.0 4.4

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.13 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L 9.4 11 13 12 10 8.3 8.2 7.1 <5.0 <5.0 6.6

Cyanate mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 <0.0010 <0.010 <0.0050 - - - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 <0.17 - - - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 <0.0030 - - - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Toluene mg/L 0.25 0.093 <0.0010 0.011 - - - - - - -

Ethylbenzene mg/L 0.02 0.0081 <0.0010 <0.0010 - - - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 - - - - - - -

>C10-C16 Hydrocarbons mg/L 0.51 0.53 <0.050 <0.050 - - - - - - -

C6 - C10 (less BTEX) mg/L <0.13 0.039 <0.010 <0.010 - - - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Modified TPH (Tier1) mg/L 0.57 0.57 <0.10 <0.10 - - - - - - -

Hydrocarbon Resemblance mg/L COMMENT COMMENT NA NA - - - - - - -

Parameter Units

 121619250
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Groundwater Analytical Data ‐ HT‐6

Sample ID
C0F6216 C0O5716 C0X8303

Jul 25, 2018 Sep 13, 2018 Dec 05, 2018 Mar 26, 2019 Jun 13, 2019 Sep 19, 2019 11-Dec-19 26-Mar-20 Jun 23, 2020 17-Sep-20 16-Dec-20

Anion Sum me/L 1.31 1.44 1.06 0.7 0.67 1.48 0.73 0.49 0.68 1.14 0.57

Bicarb. Alkalinity (calc. as CaCO3) mg/L 49 57 36 20 18 56 18 10 16 37 14

Calculated TDS mg/L 82 92 67 48 47 87 50 35 49 76 41

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 1.25 1.5 0.97 0.65 0.66 1.19 0.64 0.45 0.61 1.08 0.53

Colour TCU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 130 130 100 70 67 130 66 54 69 110 57

Dissolved Chloride (Cl) mg/L 3.5 3.2 3.7 3.4 3.4 2.9 3.2 2.6 3.9 3.1 3

Dissolved Fluoride (F-) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 - - - <0.10

Dissolved Sulphate (SO4) mg/L 9.2 8.1 7.2 5.8 6.4 12 8.4 7 8 15 7

Hardness (CaCO3) mg/L 46 62 37 22 22 49 19 12 20 41 15

Ion Balance (% Difference) % 2.34 2.04 4.43 3.7 0.75 10.9 6.57 4.26 5.43 2.7 3.64

Langelier Index (@ 20C) N/A -1.52 -1.31 -1.98 -2.38 -2.76 -1.39 -2.8 -3.45 -2.89 -1.86 -3.09

Langelier Index (@ 4C) N/A -1.77 -1.56 -2.23 -2.63 -3.02 -1.65 -3.05 -3.7 -3.15 -2.11 -3.34

Nitrate (N) mg/L 0.51 0.48 1.1 1.3 1.2 0.47 1.5 0.94 1.2 0.22 0.85

Nitrate + Nitrite (N) mg/L 0.53 0.48 1.1 1.3 1.2 0.47 1.5 0.94 1.2 0.22 0.86

Nitrite (N) mg/L 0.017 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011

Nitrogen (Ammonia Nitrogen) mg/L 0.21 <0.050 <0.050 <0.050 <0.050 0.056 <0.050 <0.050 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH pH 6.91 6.94 6.67 6.77 6.43 6.95 6.46 6.25 6.39 6.74 6.37

Reactive Silica (SiO2) mg/L 10 12 9.5 7.6 8.2 12 7.8 5.4 9.2 13 7.7

Saturation pH (@ 20C) N/A 8.43 8.24 8.65 9.14 9.2 8.35 9.26 9.7 9.28 8.6 9.46

Saturation pH (@ 4C) N/A 8.68 8.49 8.9 9.4 9.45 8.6 9.51 9.95 9.53 8.85 9.72

Total Alkalinity (Total as CaCO3) mg/L 49 57 36 20 18 56 18 10 16 37 14

Total Chemical Oxygen Demand mg/L <5.0 <5.0 <20 <20 - - - - - - -

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 <0.013 <0.0020 - <0.013 <0.013 <0.013 <0.013 <0.013

Total Organic Carbon (C) mg/L 1.4 <5.0 <0.50 1.5 <0.50 0.54 <0.50 <0.50 <5.0 <0.50 <50

Total Suspended Solids mg/L 1.2 4 1.4 12 - - - 1.4 250 8.2

Total Dissolved Solids mg/L - 110 78 47 - - - - - - -

Turbidity NTU 1.2 34 27 52 1.4 0.51 3.7 1.7 0.97 1.2 19

Dissolved Aluminum (Al) µg/L <5.0 <5.0 <5.0 13 8 <5.0 12 18 6.7 <5.0 13

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1.0 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 10 14 8 6 7.7 11 7.5 7.1 8.3 9.8 7.4

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.042 0.085 0.04 0.038 0.039 0.048 0.033 0.03 0.035 0.034 0.033

Dissolved Calcium (Ca) µg/L 16000 22000 13000 7400 7200 17000 6200 3800 6600 15000 4900

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 2 2.7 1.8 2.1 1.7 1.5 <0.40 0.66 0.46 0.64 0.51

Dissolved Copper (Cu) µg/L <2.0 5.4 <2.0 4.4 5.1 2.8 3.3 4.8 3.1 1.9 2.7

Dissolved Iron (Fe) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 1300 1500 960 860 890 1200 870 670 910 1300 710

Dissolved Manganese (Mn) µg/L 1700 2100 520 250 120 270 20 21 24 110 27

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L 5.7 7.9 10 12 11 8.7 7.2 5.6 7.3 6.3 6.2

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 1200 1000 690 450 540 630 550 410 440 530 430

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 6400 5500 5300 4500 4800 4600 5600 4600 4300 5500 5000

Dissolved Strontium (Sr) µg/L 50 61 34 24 23 47 20 16 23 43 17

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 2.5 <2.0 <2.0 <2.0 <2.0 <2.0 4.7 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5.0 8.6 6.9 13 11 10 8.7 8.3 9.3 <5.0 7.8

Cyanate mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 <0.0010 <0.010 <0.0050 - - - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 <0.17 - - - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 <0.0030 - - - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 <0.0020 - - - - - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 <0.010 - - - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 <0.050 - - - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 <0.10 - - - - - - -

Hydrocarbon Resemblance mg/L NA NA NA NA - - - - - - -

Parameter Units
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Groundwater Analytical Data ‐ HT‐7

Sample ID
C0F6216 C0O5716 C0X8303

Jul 25, 2018 Sep 11, 2018 Dec 05, 2018 Jun 13, 2019 Sep 19, 2019 Dec 11, 2019 26-Mar-20 Jun 23, 2020 17-Sep-20 16-Dec-20

Anion Sum me/L 1.99 2.19 2.11 1.91 2.19 2.14 1.86 1.97 2.26 2.21

Bicarb. Alkalinity (calc. as CaCO3) mg/L 88 98 95 85 98 96 82 85 99 95

Calculated TDS mg/L 110 120 120 100 120 110 100 110 130 120

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 1.86 1.95 2.16 1.82 1.95 1.89 1.73 1.78 2.25 1.93

Colour TCU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 180 200 180 160 190 170 170 170 200 170

Dissolved Chloride (Cl) mg/L 4.6 4.6 4.4 3.5 4 4.4 4.4 5.1 4.1 6.1

Dissolved Fluoride (F-) mg/L 0.1 0.11 <0.10 <0.10 - <0.10 - - - <0.10

Dissolved Sulphate (SO4) mg/L 3.8 4 3.7 4.7 4.4 3.8 3.9 4.8 7 4.9

Hardness (CaCO3) mg/L 82 88 97 81 86 84 77 79 100 86

Ion Balance (% Difference) % 3.38 5.8 1.17 2.41 5.8 6.2 3.62 5.07 0.22 6.76

Langelier Index (@ 20C) N/A -0.317 -0.218 -0.273 -0.213 -0.05 -0.152 -0.225 -0.143 0.051 -0.119

Langelier Index (@ 4C) N/A -0.568 -0.469 -0.524 -0.464 -0.301 -0.403 -0.476 -0.394 -0.2 -0.37

Nitrate (N) mg/L <0.050 <0.050 0.15 0.069 0.086 0.13 0.12 0.11 0.21 0.13

Nitrate + Nitrite (N) mg/L <0.050 <0.050 0.15 0.069 0.086 0.13 0.12 0.11 0.21 0.13

Nitrite (N) mg/L 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Orthophosphate (P) mg/L <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010

pH pH 7.69 7.72 7.64 7.83 7.9 7.82 7.84 7.9 7.94 7.84

Reactive Silica (SiO2) mg/L 8.6 11 12 10 11 11 10 11 11 11

Saturation pH (@ 20C) N/A 8.01 7.94 7.92 8.04 7.95 7.97 8.07 8.04 7.89 7.96

Saturation pH (@ 4C) N/A 8.26 8.19 8.17 8.29 8.2 8.22 8.32 8.29 8.14 8.21

Total Alkalinity (Total as CaCO3) mg/L 89 99 95 86 99 97 82 86 99 96

Total Chemical Oxygen Demand mg/L <5.0 22 <20 - - - - - - -

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 <0.0020 - <0.013 <0.013 <0.013 <0.013 <0.013

Total Organic Carbon (C) mg/L <5.0 <5.0 <5.0 <0.50 <5.0 <0.50 <0.50 <0.50 <0.50 <5.0

Total Suspended Solids mg/L 12 170 <1.0 - - - - <1.0 56 28

Total Dissolved Solids mg/L - 100 110 - - - - - - -

Turbidity NTU 12 38 0.17 27 120 0.97 29 2.2 27 33

Dissolved Aluminum (Al) µg/L 5.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L 2 3.4 4.3 3.5 3.7 4.4 3.6 4.1 3.4 3.3

Dissolved Barium (Ba) µg/L 12 9.6 8.3 8 10 7.1 7.4 6.8 10 9.3

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Dissolved Calcium (Ca) µg/L 25000 26000 29000 24000 26000 25000 23000 24000 30000 26000

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Dissolved Copper (Cu) µg/L <2.0 4.5 <2.0 <0.50 0.78 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Iron (Fe) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 5000 5500 5900 5400 5300 5200 4700 4900 6300 5300

Dissolved Manganese (Mn) µg/L 120 24 <2.0 3.6 9.9 <2.0 2.2 <2.0 4.8 3.4

Dissolved Molybdenum (Mo) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 460 430 470 340 480 410 360 380 470 410

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 4700 4400 5100 4300 5100 4700 4100 4200 5500 4700

Dissolved Strontium (Sr) µg/L 49 48 54 41 49 46 43 43 54 48

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 4 <2.0 <2.0 <2.0 <2.0 4.2 <2.0 <2.0

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.51 0.66 0.72 0.52 0.59 0.57 0.48 0.48 0.69 0.56

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5.0 7.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Cyanate mg/L <0.050 <0.050 <0.050 - - - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 0.0016 <0.010 - - - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 - - - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 - - - - - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 - - - - - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 - - - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 - - - - - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 - - - - - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 - - - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 - - - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 - - - - - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 - - - - - - -

Hydrocarbon Resemblance mg/L NA NA NA - - - - - - -

Parameter Units

 121619250
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Groundwater Analytical Data ‐ HT‐7

Sample ID
C0F6216 C0O5716 C0X8303

Jul 25, 2018 Sep 11, 2018 Dec 05, 2018 Jun 13, 2019 Sep 19, 2019 Dec 11, 2019 Jun 23, 2020 Sep 17, 2020 Dec 16, 2020

Anion Sum me/L 2.1 1.8 2.64 2.28 1.01 1.9 0.84 0.68 0.94

Bicarb. Alkalinity (calc. as CaCO3) mg/L 89 77 110 95 42 81 32 26 37

Calculated TDS mg/L 110 100 150 130 58 100 51 45 56

Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Cation Sum me/L 2.01 1.9 2.8 2.34 0.86 1.67 0.75 0.67 0.9

Colour TCU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Conductivity µS/cm 190 170 240 210 91 150 78 67 86

Dissolved Chloride (Cl) mg/L 3.5 3.3 3.9 3.9 3.8 3.9 4.5 3.6 4.4

Dissolved Fluoride (F-) mg/L 0.2 0.18 0.19 0.2 - 0.15 - - <0.10

Dissolved Sulphate (SO4) mg/L 9.8 7.5 14 12 2.9 7.6 3.8 3.4 3.2

Hardness (CaCO3) mg/L 74 71 100 85 35 63 30 25 35

Ion Balance (% Difference) % 2.19 2.7 2.94 1.3 8.02 6.44 5.66 0.74 2.17

Langelier Index (@ 20C) N/A -0.414 -0.665 -0.034 -0.185 -1.36 -0.613 -1.79 -2.05 -1.68

Langelier Index (@ 4C) N/A -0.665 -0.916 -0.284 -0.436 -1.61 -0.864 -2.04 -2.3 -1.94

Nitrate (N) mg/L <0.050 <0.050 0.052 <0.050 0.06 0.06 0.063 <0.050 <0.050

Nitrate + Nitrite (N) mg/L <0.050 <0.050 0.052 <0.050 0.06 0.06 0.063 <0.050 <0.050

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01

Nitrogen (Ammonia Nitrogen) mg/L <0.050 <0.050 0.051 <0.050 <0.050 <0.050 <0.050 0.068 <0.050

Orthophosphate (P) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.11

pH pH 7.65 7.47 7.82 7.81 7.32 7.56 7.08 6.99 7.05

Reactive Silica (SiO2) mg/L 6.2 7.8 10 8.3 9.1 8.2 8.8 9.3 8.4

Saturation pH (@ 20C) N/A 8.07 8.14 7.85 8 8.69 8.17 8.88 9.03 8.73

Saturation pH (@ 4C) N/A 8.32 8.39 8.1 8.25 8.94 8.42 9.13 9.29 8.98

Total Alkalinity (Total as CaCO3) mg/L 89 77 110 95 42 81 32 26 37

Total Chemical Oxygen Demand mg/L <5.0 <5.0 <20 - - - - - -

Total Mercury (Hg) µg/L <0.013 <0.013 <0.013 <0.0020 - <0.013 <0.013 <0.013 <0.013

Total Organic Carbon (C) mg/L 0.88 <5.0 <5.0 <0.50 <5.0 <0.50 <0.50 <5.0 <5.0

Total Suspended Solids mg/L 9.6 86 12 - - - 1.2 36 13

Total Dissolved Solids mg/L - 90 150 - - - - - -

Turbidity NTU 14 33 22 31 60 28 29 2.5 17

Dissolved Aluminum (Al) µg/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Dissolved Antimony (Sb) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Arsenic (As) µg/L <1.0 1.1 4.4 2.6 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Barium (Ba) µg/L 24 30 46 39 27 31 31 23 24

Dissolved Beryllium (Be) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Bismuth (Bi) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Boron (B) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Cadmium (Cd) µg/L 0.012 <0.010 <0.010 0.012 0.037 0.024 0.032 0.035 0.025

Dissolved Calcium (Ca) µg/L 22000 21000 30000 24000 10000 18000 8600 7300 10000

Dissolved Chromium (Cr) µg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dissolved Cobalt (Co) µg/L 0.5 <0.40 <0.40 <0.40 0.81 <0.40 0.83 <0.40 <0.40

Dissolved Copper (Cu) µg/L <2.0 <2.0 <2.0 <0.50 0.68 <0.50 <0.50 0.63 <0.50

Dissolved Iron (Fe) µg/L <50 <50 <50 <50 <50 <50 <50 <50 <50

Dissolved Lead (Pb) µg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Magnesium (Mg) µg/L 4800 4700 7300 6100 2200 4200 2000 1700 2300

Dissolved Manganese (Mn) µg/L 400 350 310 570 470 270 230 130 140

Dissolved Molybdenum (Mo) µg/L 6.3 7.9 8.3 8.4 2.4 4.5 <2.0 <2.0 <2.0

Dissolved Nickel (Ni) µg/L <2.0 <2.0 <2.0 <2.0 5 <2.0 5.3 5.1 4.6

Dissolved Phosphorus (P) µg/L <100 <100 <100 <100 <100 <100 <100 <100 <100

Dissolved Potassium (K) µg/L 800 710 890 780 540 620 400 380 370

Dissolved Selenium (Se) µg/L <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Dissolved Silver (Ag) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Sodium (Na) µg/L 12000 11000 16000 14000 3600 9100 3300 3400 4100

Dissolved Strontium (Sr) µg/L 99 100 170 140 62 98 52 36 47

Dissolved Thallium (Tl) µg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Tin (Sn) µg/L <2.0 <2.0 3.1 <2.0 2.1 <2.0 4.1 <2.0 2.3

Dissolved Titanium (Ti) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Uranium (U) µg/L 0.7 1.1 1.6 3.2 <0.10 0.69 <0.10 <0.10 <0.10

Dissolved Vanadium (V) µg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Dissolved Zinc (Zn) µg/L <5.0 <5.0 <5.0 <5.0 5.5 <5.0 <5.0 <5.0 <5.0

Cyanate mg/L <0.050 <0.050 <0.050 - - - - - -

Strong Acid Dissoc. Cyanide (CN) mg/L <0.0010 <0.0010 <0.010 - - - - - -

Thiocyanate mg/L <0.17 <0.17 <0.17 - - - - - -

Weak Acid Dissociable Cyanide (CN-) mg/L <0.0030 <0.0030 <0.0030 - - - - - -

Benzene mg/L <0.0010 <0.0010 <0.0010 - - - - - -

Toluene mg/L <0.0010 <0.0010 <0.0010 - - - - - -

Ethylbenzene mg/L <0.0010 <0.0010 <0.0010 - - - - - -

Total Xylenes mg/L <0.0020 <0.0020 <0.0020 - - - - - -

>C10-C16 Hydrocarbons mg/L <0.050 <0.050 <0.050 - - - - - -

C6 - C10 (less BTEX) mg/L <0.010 <0.010 <0.010 - - - - - -

>C16-C21 Hydrocarbons mg/L <0.050 <0.050 <0.050 - - - - - -

>C21-<C32 Hydrocarbons mg/L <0.10 <0.10 <0.10 - - - - - -

Modified TPH (Tier1) mg/L <0.10 <0.10 <0.10 - - - - - -

Hydrocarbon Resemblance mg/L NA NA NA - - - - - -

Parameter Units

 121619250
Page 8 of 8



2020 ANNUAL REPORT – SURFACE WATER AND GROUNDWATER MONITORING 

 

 

APPENDIX G 
Moose River Fish Habitat Survey 

 



Memo

To: Jim Millard From: Jenny Reid 

Atlantic Mining NS Corporation
900-1959 Upper Water St,  
Halifax, NS  
B3J 3N2 

Stantec Consulting Ltd.
845 Prospect St.  
Fredericton, NB 
E3B 2T7 

File: 121619250.2000.950.1503 Date: December 11, 2020

Reference: Fish Habitat Assessment in Moose River in the Vicinity of the Existing Open Pit 

BACKGROUND

This memo has been prepared in response to a October 9, 2020 request for additional information from 
Fisheries and Oceans Canada (DFO) regarding the potential reduction in flow from Moose River, that may 
have occurred as a result of the existing Touquoy Gold Mine open pit. A survey was conducted previously on 
July 30, 2020 on the section of Moose River beginning at surface water monitoring station SW-2 and 
extending downstream 650 m (Stantec 2020). This memo summarizes additional fish habitat surveys which 
were completed within Moose River in the vicinity of the existing open pit.  

METHODS

For the purposes of the fish habitat surveys conducted in 2020, Moose River was divided into three reaches; 
the upper reach extending downstream of Mooseland Road to SW-2, the middle reach extending from SW-2 
downstream 650 m, and the lower reach extending from 650 m downstream to the confluence with Otter Dam 
Flowage (Attachment A). Fish habitat surveys were conducted in the upper and lower section of Moose River 
on November 2 to 4, 2020. 

Fish habitat information was collected on a habitat type scale and included: habitat type (riffle, run, pool), 
substrate composition, bank stability, riparian vegetation, overhead and instream cover, wetted and channel 
width,  depth and gradient. Incidental observations of salmonid redds, preferred spawning habitat, 
groundwater seepage and potential “areas of interest” were noted. For the purposes of this report, the areas 
of interest defined as locations where a natural barrier to fish passage could occur as a result of low flows 
(i.e., bedrock intrusion or the channel geometry was shallow across its entire width). Data were collected 
using a proprietary Electronic Aquatic Utility (EAU) which included georeferenced data collection and photos 
of habitat via iPhone (accuracy less than <9.1 m). 

The in situ water quality parameters measured included: water temperature, dissolved oxygen, and 
conductivity (all measured using a YSI ProPlus meter) and pH (measured using a Hanna Instruments 98127 
pH meter or YSI ProDSS, which also included turbidity). Water quality meters were calibrated daily or as 
required. In situ water quality results were compared to the Canadian Water Quality Guidelines for Protection 
of Aquatic Life Freshwater (CWQG PAL) (CCME 2014). 
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RESULTS

Water levels were relatively high at the time of the survey due to recent heavy rain and snow fall, and limited
the area that was safely wadable for obtaining fish habitat information (i.e., at or above bankfull depth). The 
water was clear, however stained with tannins which made visibility of substrate difficult in some places (e.g., 
limited visibility to less than 0.7m). Given the water flow, fish habitat assessment was typically conducted from 
the edge of shore or along the edge of the bank. Substrates were visually classified where visibility through 
the water was good and it was safe to wade. Where visibility was poor or water depths/velocities made 
wading unsafe the composition of substrate was classified based on feel using the bottom of a boot, by 
poking with a long stick, or a combination of both. 

No redds were observed and no areas of preferable Atlantic salmon spawning habitat were observed in the 
upper and lower reach; however, these observations were limited by visibility. 

The upper reach consisted of mainly riffle-run habitats. At the time of the fish habitat survey the average 
wetted width was 11.2 m (range 4 to 40 m) and average bankfull width was 12.5 m (4.8 to 40 m). Water 
depths in the main channel ranged from 0.10 to over 1.5 m. Banks were stable and riparian vegetation was 
dominated by trees (~60%) and grasses (~20%). Substrate was dominated by cobble and fines (~30% each 
respectively). Overhead and instream cover was generally low (<5% and ~20%, respectively). Instream cover 
was made up primarily of submergent aquatic vegetation (~15%). Representative photos are provided in 
Appendix B (Appendix B, Photos 1-32).  

Within the upper reach, Moose River is typically one channel with braiding approximately 50 m downstream of 
Mooseland Road for approximately 90 m (Appendix B, Photos 3-10). One other small braid was observed 
approximately 100 m upstream of SW-2 (Appendix B, Photo 30). Three potential areas of interest (AOI)s in 
the upper reach (AOI-3, AOI-4, AOI-5; Appendix B, Photos 6, 24 and 29), in addition to two AOIs identified in 
July (AOI-1, and AOI-2; Stantec 2020) and three areas of potential groundwater seepage were observed 
(Appendix B, Photos 46 to 48). 

The lower reach consisted of mainly deep run and pool habitats. At the time of the fish habitat survey the 
average wetted width of the main channel was 18.4 m (range 9.25 to 35) and average bankfull width was 
18.5 m (9.3 to 35 m). Water depths ranged from 0.3 to over 1.6 m. Banks were stable and riparian vegetation 
was dominated by trees (~50%) and shrubs (~35%). Substrate was dominated by a fines (~55%). Overhead 
and instream cover was generally low (<5% and ~20%, respectively). Instream cover was made up primarily 
of submergent aquatic vegetation (~15%). Representative photos are provided in Appendix B (Appendix B, 
Photos 33-45). No potential AOIs were observed and one area of potential groundwater seepage was 
observed (Appendix B, Photo 49). 

Water temperature at the time of sampling in both the upper and lower reach ranged from 4.6 to 9.0ºC and 
conductivity ranged from 29.2 to 32.0 µS/cm (Attachment C, Table C.2). Dissolved oxygen concentrations 
ranged from 10.9 to 12.5 mg/L. They were above the CWQG PAL recommended minimum value of 9.5 mg/L 
for early life stages (CCME 2014). Turbidity ranged from 1.38 to 1.46 for the locations sampled and is 
considered low. The pH ranged from 3.9 to 4.9 and was below the CWQG PAL recommended range (6.5 – 
9.0). The ranges of pH observed in Moose River during the fall survey are considered to be generally 
unsuitable for Atlantic salmon (Salmo salar) and brook trout (Salvelinus fontinalis) (Stanley and Trial 1995; 
Raleigh 1982). The pH values observed have the potential to result in decreased hatching success for Atlantic 
salmon and brook trout (Haines 1981; Menendez 1976). 
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SUMMARY

Moose River in the vicinity of the existing open pit generally consists of a single channel, however some 
braiding was observed during the fall surveys. Width ranges from 4.8 to 40.0 m and water depths range from 
0.1 to over 1.6 m. The upper stretch is mainly riffle-run, while the lower stretch consists mainly of deeper runs 
and pools. Substrates appeared to consist of mainly cobble and boulder in swift-flowing habitats and fines or 
sand in slower moving habitats. No redds were observed and no areas of preferable Atlantic salmon 
spawning habitat were observed in the upper and lower reach; however, these observations were limited by 
visibility. Three AOIs were identified to survey during low flow conditions. Overall, the physical habitat 
characteristics are suitable for various life stages of salmonids, although water quality (specifically pH) may 
limit the overall suitability of the habitat for salmonids to carry out their life processes.  

The upper reach of Moose River is the most similar to the middle reach, as it contains primarily riffle-run 
habitats, predominantly coarse substrates (i.e., cobble/boulder substrates) and similar riparian forest cover 
(Stantec 2020). Overall, water temperature and pH likely are the biggest determinants in the quality of habitat 
for all life stages of Atlantic salmon and brook trout.  
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Figure A.1 Attachment

Moose River Fish Habitat Survey, November 2020
Touquoy Gold Mine, NS
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File No: 121619250 B.1

Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 1 Representative Habitat in Moose River Upper Reach 
(HU 53452) Facing Upstream

Photo 2 Representative Habitat in Moose River Upper Reach 
(HU 53453) Facing Downstream

Photo 3 Representative Habitat in Moose River Upper Reach 
(HU 53437) Facing Downstream

Photo 4 Representative Habitat in Moose River Upper Reach 
(HU 53447) Side Channel Facing Upstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 5 Representative Habitat in Moose River Upper Reach 
(HU 53451) Side Channel Facing Downstream

Photo 6 Representative Habitat in Moose River Upper Reach 
(HU 53446) Facing the Left Bank – Potential Area of 
Interest #3

Photo 7 Representative Habitat in Moose River HU Upper Reach 
(HU 53450) Side Channel Facing Downstream

Photo 8 Representative Habitat in Moose River HU Upper Reach 
(HU 53448) Side Channel Facing Upstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 9 Representative Habitat in Moose River HU Upper Reach 
(HU 53449) Facing Upstream

Photo 10 Representative Habitat in Moose River HU Upper Reach 
(HU 53440) Side Channel Facing Upstream

Photo 11 Representative Habitat in Moose River Upper Reach 
(HU 53444) Facing Downstream

Photo 12 Representative Habitat in Moose River Upper Reach 
(HU 53439) Facing Upstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 13 Representative Habitat in Moose River Upper Reach 
(HU 53438) Facing Downstream

Photo 14 Representative Habitat in Moose River Upper Reach 
(HU 53443) Facing Downstream

Photo 15 Representative Habitat in Moose River Upper Reach 
(HU 53442) Facing Upstream

Photo 16 Representative Habitat in Moose River Upper Reach 
(HU 53441) Facing Downstream



FISH HABITAT ASSESSMENT IN MOOSE RIVER IN THE VICINITY OF THE EXISTING OPEN PIT

DECEMBER 11, 2020

File No: 121619250 B.5

Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 17 Representative Habitat in Moose River Upper Reach 
(HU 53885) Facing Downstream

Photo 18 Representative Habitat in Moose River Upper Reach 
(HU 53883) Facing Upstream

Photo 19 Representative Habitat in Moose River Upper Reach 
(HU 53884) Facing Downstream

Photo 20 Representative Habitat in Moose River Upper Reach 
(HU 53887) Facing Downstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 21 Representative Habitat in Moose River Upper Reach 
(HU 53889) Facing Downstream

Photo 22 Representative Habitat in Moose River Upper Reach 
(HU 53888) Facing Downstream

Photo 23 Representative Habitat in Moose River Upper Reach 
(HU 53882) Facing Downstream

Photo 24 Potential Area of Interest #4 in Moose River Upper Reach 
(HU 53882) Facing Downstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 25 Representative Habitat in Moose River Upper Reach 
(HU 53892) Facing Downstream

Photo 26 Representative Habitat in Moose River Upper Reach 
(HU 53893) Facing Downstream

Photo 27 Representative Habitat in Moose River Upper Reach 
(HU 53890) Facing Upstream

Photo 28 Representative Habitat in Moose River Upper Reach 
(HU 53891) Facing Upstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 29 Potential Pinch Point #5 in Moose River Upper Reach 
(HU 53891) Facing Upstream

Photo 30 Representative Habitat in Moose River Upper Reach 
(HU 53886) Side Channel Facing Upstream

Photo 31 Representative Habitat in Moose River Upper Reach 
(HU 53881) Facing Upstream

Photo 32 Representative Habitat in Moose River Upper Reach 
(HU 53459) Facing Upstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 33 Representative Habitat in Moose River Lower Reach 
(HU 53463) Facing Downstream

Photo 34 Representative Habitat in Moose River Lower Reach 
(HU 53464) Facing Upstream

Photo 35 Representative Habitat in Moose River Lower Reach 
(HU 53455) Facing Upstream

Photo 36 Representative Habitat in Moose River Lower Reach 
(HU 53457) Facing Downstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 37 Representative Habitat in Moose River Lower Reach 
(HU 53458) Facing Downstream

Photo 38 Representative Habitat in Moose River Lower Reach 
(HU 53461) Facing Upstream

Photo 39 Representative Habitat in Moose River Lower Reach 
(HU 53462) Facing Upstream

Photo 40 Representative Habitat in Moose River Lower Reach 
(HU 53465a) Facing Downstream
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 41 Representative Habitat in Moose River Lower Reach 
(HU 53465) Facing Downstream

Photo 42 Representative Habitat in Moose River Lower Reach 
(HU 53460) Facing Downstream

Photo 43 Representative Habitat in Moose River Lower Reach 
(HU 53454a) Facing Upstream

Photo 44 Representative Habitat in Moose River Lower Reach 
(HU 53454) Facing Upstream



FISH HABITAT ASSESSMENT IN MOOSE RIVER IN THE VICINITY OF THE EXISTING OPEN PIT

DECEMBER 11, 2020

File No: 121619250 B.12

Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 45 Representative Habitat in Moose River Lower Reach 
(HU 53456) Facing Downstream

Photo 46 Potential Area of Groundwater Seepage #1 Along Bank

Photo 47 Potential Area of Groundwater Seepage #2 Along Bank Photo 48 Potential Area of Groundwater Seepage #3 Along Bank
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Attachment B - Photos Of Fish Habitat Survey Habitat Units (HU) In Moose River, NS, November 2 To 4, 2020

Photo 49 Potential Area of Groundwater Seepage #4 Along Bank



Table C.1 Raw Fish Habitat Data, Moose River, NS

Latitude Longitude

Unit 
Length 

(m)

Left Bank 
Unstable

Left Bank 
Moderately 

Stable

Left Bank 
Stable

Right 
Bank 

Unstable

Right Bank 
Moderately 

Stable

Right 
Bank 
Stable

Bare Grass Shrub Conifer Deciduous Wetland

44.98788 -62.94535 1 Upper 53452 Cascade/Rapid 23 0 0 50 0 0 50 30 15 5 25 25 0

44.98782 -62.94557 2 Upper 53453 Run (Unclassified) 12 0 0 50 0 0 50 15 35 25 15 10 0

44.98783 -62.9458 3 Upper 53437 Run (Unclassified) 76 0 0 50 0 0 50 0 20 20 30 30 0

44.98765 -62.94653 3b Upper 53447 Run (Unclassified) 36 0 0 50 0 0 50 0 20 20 30 30 0

44.98772 -62.94617 3c Upper 53451 Run (Unclassified) 41 0 0 50 0 0 50 0 40 0 30 30 0

44.98763 -62.94658 4 Upper 53446 Riffle 43 0 0 50 0 0 50 0 40 20 15 25 0

44.98746 -62.94656 4b Upper 53450 Run (Unclassified) 15 0 0 50 0 0 50 0 40 25 15 20 0

44.98747 -62.94633 4c Upper 53448 Riffle 19 0 0 50 0 0 50 0 40 0 30 30 0

44.98728 -62.94664 5 Upper 53449 Riffle 58 0 0 50 0 0 50 0 25 20 30 25 0

44.98731 -62.94645 5b Upper 53440 Pool (unclassified) 15 0 0 50 0 0 50 0 40 0 30 30 0

44.98685 -62.94688 6 Upper 53444 Run (Unclassified) 35 0 0 50 0 0 50 0 25 20 30 25 0

44.98658 -62.94706 7 Upper 53439 Pool (unclassified) 10 0 0 50 0 0 50 0 25 20 30 25 0

44.98652 -62.94699 8 Upper 53438 Riffle 24 0 0 50 0 0 50 0 25 20 30 25 0

44.9863 -62.94682 9 Upper 53443 Run (Unclassified) 20 0 0 50 0 0 50 0 20 10 35 35 0

44.9861 -62.94675 10 Upper 53442 Riffle 15 0 0 50 0 0 50 0 15 5 40 40 0

44.98566 -62.94696 11 Upper 53445 Pool (unclassified) 56 0 0 50 0 0 50 0 15 10 40 35 0

44.98561 -62.94703 12 Upper 53441 Run (Unclassified) 120 0 0 50 0 0 50 0 15 5 40 40 0

44.98507 -62.94828 12 Upper 53885 Run (Unclassified) 57 0 0 50 0 0 50 0 20 20 30 30 0

44.9848 -62.94896 13 Upper 53883 Riffle 56 0 0 50 0 0 50 0 20 20 30 30 0

44.98434 -62.94895 14 Upper 53884 Riffle 110 0 0 50 0 0 50 0 20 20 30 30 0

44.98362 -62.94821 15 Upper 53887 Run (Unclassified) 151 0 0 50 0 0 50 0 15 15 70 0 0

44.98247 -62.9471 16 Upper 53889 Run 48 0 0 50 0 0 50 0 15 15 70 0 0

44.98219 -62.94686 17 Upper 53888 Riffle 113 0 0 50 0 0 50 0 25 25 40 10 0

44.98131 -62.94632 18 Upper 53882 Riffle 35 0 0 50 0 0 50 0 10 35 40 15 0

44.981 -62.94629 19 Upper 53892 Riffle 60 0 0 50 0 0 50 0 15 15 55 15 0

44.98062 -62.94577 20 Upper 53893 Pool (unclassified) 10 0 0 50 0 0 50 0 15 15 55 15 0

44.98056 -62.94574 21 Upper 53890 Riffle 30 0 0 50 0 0 50 0 15 15 55 15 0

44.98036 -62.94553 22 Upper 53891 Run (Unclassified) 75 0 0 50 0 0 50 0 15 15 55 15 0

44.98037 -62.94547 22b Upper 53886 Run (Unclassified) 30 0 0 50 0 0 50 0 35 40 20 5 0

44.98022 -62.94478 23 Upper 53881 Run (Unclassified) 41 0 0 50 0 0 50 0 15 20 45 20 0

44.97483 -62.94509 24 Upper 53459 Pool (unclassified) 75 0 0 50 0 0 50 0 15 10 60 15 0

44.97424 -62.94534 25 Lower 53463 Run (Unclassified) 130 0 0 50 0 0 50 0 15 10 60 15 0

44.97329 -62.94587 26 Lower 53464 Riffle 125 0 0 50 0 0 50 0 15 15 55 15 0

44.97221 -62.94565 27 Lower 53455 Pool (unclassified) 130 0 0 50 0 0 50 0 15 15 55 15 0

44.97128 -62.94462 28 Lower 53457 Run (Unclassified) 30 0 0 50 0 0 50 0 15 15 55 15 0

44.97098 -62.94467 29 Lower 53458 Run (Unclassified) 60 0 0 50 0 0 50 0 25 25 50 0 0

44.9705 -62.94438 30 Lower 53461 Run (Unclassified) 42 0 0 50 0 0 50 0 25 25 50 0 0

44.97044 -62.94388 31 Lower 53462 Run (Unclassified) 26 0 0 50 0 0 50 0 25 25 50 0 0

44.97027 -62.94356 32 Lower 53465a Run (Unclassified) 65 0 0 50 0 0 50 0 25 25 50 0 0

44.97027 -62.94356 33 Lower 53465 Run (Unclassified) 91 0 0 50 0 0 50 0 25 25 50 0 0

44.96904 -62.94269 34 Lower 53460 Riffle 115 0 0 50 0 0 50 0 10 10 80 0 0

44.9689 -62.94149 35 Lower 53454a Run (Unclassified) 20 0 0 50 0 0 50 0 10 10 80 0 0

44.9689 -62.94149 36 Lower 53454 Run (Unclassified) 220 0 0 50 0 0 50 0 10 10 80 0 0

44.96728 -62.94009 37 Lower 53456 Run (Unclassified) 375 0 0 50 0 0 50 0 10 90 0 0 0
ND = No data; Habitat units are listed sequentially from upstream to downstream

Decimal Degrees

Bank Stability (%) Riparian Vegetation %

Order Reach
Habitat 

Unit 
Number

Dominant Habitat Unit 
Type



Table C.1 Raw Fish Habitat Data, Moose River, NS

Latitude Longitude

Unit 
Length 

(m)

44.98788 -62.94535 1 Upper 53452 Cascade/Rapid 23

44.98782 -62.94557 2 Upper 53453 Run (Unclassified) 12

44.98783 -62.9458 3 Upper 53437 Run (Unclassified) 76

44.98765 -62.94653 3b Upper 53447 Run (Unclassified) 36

44.98772 -62.94617 3c Upper 53451 Run (Unclassified) 41

44.98763 -62.94658 4 Upper 53446 Riffle 43

44.98746 -62.94656 4b Upper 53450 Run (Unclassified) 15

44.98747 -62.94633 4c Upper 53448 Riffle 19

44.98728 -62.94664 5 Upper 53449 Riffle 58

44.98731 -62.94645 5b Upper 53440 Pool (unclassified) 15

44.98685 -62.94688 6 Upper 53444 Run (Unclassified) 35

44.98658 -62.94706 7 Upper 53439 Pool (unclassified) 10

44.98652 -62.94699 8 Upper 53438 Riffle 24

44.9863 -62.94682 9 Upper 53443 Run (Unclassified) 20

44.9861 -62.94675 10 Upper 53442 Riffle 15

44.98566 -62.94696 11 Upper 53445 Pool (unclassified) 56

44.98561 -62.94703 12 Upper 53441 Run (Unclassified) 120

44.98507 -62.94828 12 Upper 53885 Run (Unclassified) 57

44.9848 -62.94896 13 Upper 53883 Riffle 56

44.98434 -62.94895 14 Upper 53884 Riffle 110

44.98362 -62.94821 15 Upper 53887 Run (Unclassified) 151

44.98247 -62.9471 16 Upper 53889 Run 48

44.98219 -62.94686 17 Upper 53888 Riffle 113

44.98131 -62.94632 18 Upper 53882 Riffle 35

44.981 -62.94629 19 Upper 53892 Riffle 60

44.98062 -62.94577 20 Upper 53893 Pool (unclassified) 10

44.98056 -62.94574 21 Upper 53890 Riffle 30

44.98036 -62.94553 22 Upper 53891 Run (Unclassified) 75

44.98037 -62.94547 22b Upper 53886 Run (Unclassified) 30

44.98022 -62.94478 23 Upper 53881 Run (Unclassified) 41

44.97483 -62.94509 24 Upper 53459 Pool (unclassified) 75

44.97424 -62.94534 25 Lower 53463 Run (Unclassified) 130

44.97329 -62.94587 26 Lower 53464 Riffle 125

44.97221 -62.94565 27 Lower 53455 Pool (unclassified) 130

44.97128 -62.94462 28 Lower 53457 Run (Unclassified) 30

44.97098 -62.94467 29 Lower 53458 Run (Unclassified) 60

44.9705 -62.94438 30 Lower 53461 Run (Unclassified) 42

44.97044 -62.94388 31 Lower 53462 Run (Unclassified) 26

44.97027 -62.94356 32 Lower 53465a Run (Unclassified) 65

44.97027 -62.94356 33 Lower 53465 Run (Unclassified) 91

44.96904 -62.94269 34 Lower 53460 Riffle 115

44.9689 -62.94149 35 Lower 53454a Run (Unclassified) 20

44.9689 -62.94149 36 Lower 53454 Run (Unclassified) 220

44.96728 -62.94009 37 Lower 53456 Run (Unclassified) 375
ND = No data; Habitat units are listed sequentially from upstream to downstream

Decimal Degrees

Order Reach
Habitat 

Unit 
Number

Dominant Habitat Unit 
Type

Organics Fines Sand
Small 
Gravel

Large 
Gravel

Cobble
Small 

Boulder
Large 

Boulder
Bedrock

Total Cover 
(%/survey 

area)

Undercut 
Bank

Grass
Tree / 
Shrub

Large 
Woody 
Debris

0 0 0 0 0 5 10 10 75 Low embeddedness : <25% embedded 15 0 0 0 5

0 0 0 0 20 15 20 5 40 Low embeddedness : <25% embedded 10 0 5 0 0

5 30 0 5 5 15 40 0 0 Medium embeddedness : 25-50% embedded 50 0 0 0 0

0 0 0 5 15 40 35 5 0 Medium embeddedness : 25-50% embedded 10 0 0 0 0

0 30 0 0 5 20 30 15 0 Low embeddedness : <25% embedded 10 0 0 0 0

0 0 5 5 10 15 50 15 0 Low embeddedness : <25% embedded 10 0 0 0 0

0 0 0 0 10 45 35 10 0 Low embeddedness : <25% embedded 10 0 0 0 0

0 0 0 0 0 20 60 20 0 Low embeddedness : <25% embedded 15 0 0 0 5

0 5 0 10 10 45 30 0 0 Low embeddedness : <25% embedded 15 0 0 0 0

20 0 0 0 0 20 50 10 0 Medium embeddedness : 25-50% embedded 15 0 0 0 5

0 35 0 5 5 35 20 0 0 Low embeddedness : <25% embedded 25 0 0 0 0

0 30 0 0 30 30 10 0 0 Low embeddedness : <25% embedded 20 0 0 0 5

0 0 0 0 50 40 10 0 0 Non-embedded - All rock substrates 20 0 0 0 5

0 0 0 5 10 40 40 5 0 Low embeddedness : <25% embedded 20 0 0 0 0

0 40 0 15 5 0 35 5 0 Medium embeddedness : 25-50% embedded 40 0 0 0 0

0 90 0 0 0 0 10 0 0 High embeddedness : 50-75% embedded 30 0 0 0 0

0 40 0 0 20 30 10 0 0 Medium embeddedness : 25-50% embedded 20 0 0 0 0

0 70 0 10 10 5 5 0 0 Medium embeddedness : 25-50% embedded 70 0 0 5 0

0 40 0 5 5 30 20 0 0 Medium embeddedness : 25-50% embedded 30 0 0 5 0

0 15 0 5 25 40 15 0 0 Low embeddedness : <25% embedded 20 0 0 5 0

0 20 10 0 10 40 20 0 0 Medium embeddedness : 25-50% embedded 5 0 0 5 0

0 40 0 0 0 20 40 0 0 Medium embeddedness : 25-50% embedded 30 0 0 5 0

0 40 0 0 20 30 10 0 0 Low embeddedness : <25% embedded 30 0 0 5 0

0 0 0 0 0 30 30 40 0 Low embeddedness : <25% embedded 30 0 0 5 0

0 25 0 0 10 30 30 5 0 Low embeddedness : <25% embedded 30 0 0 5 0

0 25 0 0 5 30 30 10 0 Low embeddedness : <25% embedded 10 0 0 5 0

0 25 0 0 5 30 30 10 0 Low embeddedness : <25% embedded 10 0 0 5 0

0 25 0 0 5 30 30 10 0 Low embeddedness : <25% embedded 10 0 0 5 0

0 20 0 5 35 35 5 0 0 Low embeddedness : <25% embedded 20 0 0 5 0

0 25 0 0 5 30 30 10 0 Low embeddedness : <25% embedded 15 0 0 5 0

100 0 0 0 0 0 0 0 0 Very high embeddedness : >75% embedded 10 0 0 5 0

50 45 5 0 0 0 0 0 0 Very high embeddedness : >75% embedded 10 0 0 5 0

0 0 30 0 5 15 35 15 0 Low embeddedness : <25% embedded 35 0 0 5 0

50 20 5 0 0 0 20 5 0 Very high embeddedness : >75% embedded 10 0 0 5 0

25 30 10 10 10 10 0 5 0 Medium embeddedness : 25-50% embedded 50 0 0 5 0

0 0 50 5 35 5 5 0 0 Medium embeddedness : 25-50% embedded 50 0 0 5 0

0 0 20 20 0 20 40 0 0 Medium embeddedness : 25-50% embedded 20 0 0 5 0

5 0 10 10 10 20 45 0 0 Medium embeddedness : 25-50% embedded 10 0 0 5 0

5 35 5 5 0 20 30 0 0 Medium embeddedness : 25-50% embedded 40 0 0 5 0

5 35 5 5 0 20 30 0 0 Medium embeddedness : 25-50% embedded 40 0 0 5 0

5 55 0 0 0 0 30 10 0 Medium embeddedness : 25-50% embedded 70 0 0 5 0

0 100 0 0 0 0 0 0 0 Very high embeddedness : >75% embedded 5 0 5 0 0

0 100 0 0 0 0 0 0 0 Very high embeddedness : >75% embedded 5 0 5 0 0

0 100 0 0 0 0 0 0 0 Very high embeddedness : >75% embedded 5 0 5 0 0

Substrate Composition (%)

Embeddedness

Overhead Cover 
(% of Survey Area)



Table C.1 Raw Fish Habitat Data, Moose River, NS

Latitude Longitude

Unit 
Length 

(m)

44.98788 -62.94535 1 Upper 53452 Cascade/Rapid 23

44.98782 -62.94557 2 Upper 53453 Run (Unclassified) 12

44.98783 -62.9458 3 Upper 53437 Run (Unclassified) 76

44.98765 -62.94653 3b Upper 53447 Run (Unclassified) 36

44.98772 -62.94617 3c Upper 53451 Run (Unclassified) 41

44.98763 -62.94658 4 Upper 53446 Riffle 43

44.98746 -62.94656 4b Upper 53450 Run (Unclassified) 15

44.98747 -62.94633 4c Upper 53448 Riffle 19

44.98728 -62.94664 5 Upper 53449 Riffle 58

44.98731 -62.94645 5b Upper 53440 Pool (unclassified) 15

44.98685 -62.94688 6 Upper 53444 Run (Unclassified) 35

44.98658 -62.94706 7 Upper 53439 Pool (unclassified) 10

44.98652 -62.94699 8 Upper 53438 Riffle 24

44.9863 -62.94682 9 Upper 53443 Run (Unclassified) 20

44.9861 -62.94675 10 Upper 53442 Riffle 15

44.98566 -62.94696 11 Upper 53445 Pool (unclassified) 56

44.98561 -62.94703 12 Upper 53441 Run (Unclassified) 120

44.98507 -62.94828 12 Upper 53885 Run (Unclassified) 57

44.9848 -62.94896 13 Upper 53883 Riffle 56

44.98434 -62.94895 14 Upper 53884 Riffle 110

44.98362 -62.94821 15 Upper 53887 Run (Unclassified) 151

44.98247 -62.9471 16 Upper 53889 Run 48

44.98219 -62.94686 17 Upper 53888 Riffle 113

44.98131 -62.94632 18 Upper 53882 Riffle 35

44.981 -62.94629 19 Upper 53892 Riffle 60

44.98062 -62.94577 20 Upper 53893 Pool (unclassified) 10

44.98056 -62.94574 21 Upper 53890 Riffle 30

44.98036 -62.94553 22 Upper 53891 Run (Unclassified) 75

44.98037 -62.94547 22b Upper 53886 Run (Unclassified) 30

44.98022 -62.94478 23 Upper 53881 Run (Unclassified) 41

44.97483 -62.94509 24 Upper 53459 Pool (unclassified) 75

44.97424 -62.94534 25 Lower 53463 Run (Unclassified) 130

44.97329 -62.94587 26 Lower 53464 Riffle 125

44.97221 -62.94565 27 Lower 53455 Pool (unclassified) 130

44.97128 -62.94462 28 Lower 53457 Run (Unclassified) 30

44.97098 -62.94467 29 Lower 53458 Run (Unclassified) 60

44.9705 -62.94438 30 Lower 53461 Run (Unclassified) 42

44.97044 -62.94388 31 Lower 53462 Run (Unclassified) 26

44.97027 -62.94356 32 Lower 53465a Run (Unclassified) 65

44.97027 -62.94356 33 Lower 53465 Run (Unclassified) 91

44.96904 -62.94269 34 Lower 53460 Riffle 115

44.9689 -62.94149 35 Lower 53454a Run (Unclassified) 20

44.9689 -62.94149 36 Lower 53454 Run (Unclassified) 220

44.96728 -62.94009 37 Lower 53456 Run (Unclassified) 375
ND = No data; Habitat units are listed sequentially from upstream to downstream

Decimal Degrees

Order Reach
Habitat 

Unit 
Number

Dominant Habitat Unit 
Type Large 

Woody 
Debris

Small 
Woody 
Debris

Boulders
Water 

Visability
Vegetation Emergent

Floating 
Leafed

Free 
Floating

Submerged
Filamentous 

Algae
Macrophytic 

Algae

0 0 5 10 0 0 0 0 0 0 0

0 0 5 0 0 0 0 0 0 0 0

0 0 25 0 30 0 0 0 100 0 0

0 0 10 5 5 0 0 0 100 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 10 5 0 0 0 0 0 0 0

0 0 5 5 10 0 0 0 100 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 5 5 25 0 0 0 100 0 0

0 0 0 0 25 0 0 0 100 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 5 0 40 0 0 0 100 0 0

0 0 0 0 40 50 0 0 50 0 0

0 0 0 0 20 50 0 0 50 0 0

0 0 0 0 65 50 0 0 50 0 0

0 0 0 0 30 50 0 0 50 0 0

0 0 10 0 10 0 0 0 100 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 20 0 20 50 0 0 50 0 0

0 0 5 0 30 0 0 0 100 0 0

0 0 20 5 0 0 0 0 0 0 0

0 0 5 0 20 0 0 0 0 0 0

0 0 5 0 10 0 0 0 100 0 0

0 0 5 0 10 0 0 0 100 0 0

0 0 5 0 10 0 0 0 100 0 0

0 0 5 0 10 0 0 0 100 0 0

0 0 5 0 10 0 0 0 100 0 0

1 0 0 5 5 100 0 0 0 0 0

0 0 0 0 5 100 0 0 0 0 0

0 0 20 0 20 0 0 0 100 0 0

0 0 5 0 0 0 0 0 0 0 0

0 0 5 0 40 100 0 0 0 0 0

0 0 5 0 40 100 0 0 0 0 0

0 0 5 0 20 0 0 0 100 0 0

0 0 5 0 0 0 0 0 0 0 0

0 0 10 0 35 0 0 0 100 0 0

0 0 10 0 35 0 0 0 100 0 0

0 0 10 0 60 0 0 0 100 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 10 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

Aquatic Vegetation CompositionInstream Cover (% Survey Area)



Table C.1 Raw Fish Habitat Data, Moose River, NS

Latitude Longitude

Unit 
Length 

(m)

44.98788 -62.94535 1 Upper 53452 Cascade/Rapid 23

44.98782 -62.94557 2 Upper 53453 Run (Unclassified) 12

44.98783 -62.9458 3 Upper 53437 Run (Unclassified) 76

44.98765 -62.94653 3b Upper 53447 Run (Unclassified) 36

44.98772 -62.94617 3c Upper 53451 Run (Unclassified) 41

44.98763 -62.94658 4 Upper 53446 Riffle 43

44.98746 -62.94656 4b Upper 53450 Run (Unclassified) 15

44.98747 -62.94633 4c Upper 53448 Riffle 19

44.98728 -62.94664 5 Upper 53449 Riffle 58

44.98731 -62.94645 5b Upper 53440 Pool (unclassified) 15

44.98685 -62.94688 6 Upper 53444 Run (Unclassified) 35

44.98658 -62.94706 7 Upper 53439 Pool (unclassified) 10

44.98652 -62.94699 8 Upper 53438 Riffle 24

44.9863 -62.94682 9 Upper 53443 Run (Unclassified) 20

44.9861 -62.94675 10 Upper 53442 Riffle 15

44.98566 -62.94696 11 Upper 53445 Pool (unclassified) 56

44.98561 -62.94703 12 Upper 53441 Run (Unclassified) 120

44.98507 -62.94828 12 Upper 53885 Run (Unclassified) 57

44.9848 -62.94896 13 Upper 53883 Riffle 56

44.98434 -62.94895 14 Upper 53884 Riffle 110

44.98362 -62.94821 15 Upper 53887 Run (Unclassified) 151

44.98247 -62.9471 16 Upper 53889 Run 48

44.98219 -62.94686 17 Upper 53888 Riffle 113

44.98131 -62.94632 18 Upper 53882 Riffle 35

44.981 -62.94629 19 Upper 53892 Riffle 60

44.98062 -62.94577 20 Upper 53893 Pool (unclassified) 10

44.98056 -62.94574 21 Upper 53890 Riffle 30

44.98036 -62.94553 22 Upper 53891 Run (Unclassified) 75

44.98037 -62.94547 22b Upper 53886 Run (Unclassified) 30

44.98022 -62.94478 23 Upper 53881 Run (Unclassified) 41

44.97483 -62.94509 24 Upper 53459 Pool (unclassified) 75

44.97424 -62.94534 25 Lower 53463 Run (Unclassified) 130

44.97329 -62.94587 26 Lower 53464 Riffle 125

44.97221 -62.94565 27 Lower 53455 Pool (unclassified) 130

44.97128 -62.94462 28 Lower 53457 Run (Unclassified) 30

44.97098 -62.94467 29 Lower 53458 Run (Unclassified) 60

44.9705 -62.94438 30 Lower 53461 Run (Unclassified) 42

44.97044 -62.94388 31 Lower 53462 Run (Unclassified) 26

44.97027 -62.94356 32 Lower 53465a Run (Unclassified) 65

44.97027 -62.94356 33 Lower 53465 Run (Unclassified) 91

44.96904 -62.94269 34 Lower 53460 Riffle 115

44.9689 -62.94149 35 Lower 53454a Run (Unclassified) 20

44.9689 -62.94149 36 Lower 53454 Run (Unclassified) 220

44.96728 -62.94009 37 Lower 53456 Run (Unclassified) 375
ND = No data; Habitat units are listed sequentially from upstream to downstream

Decimal Degrees

Order Reach
Habitat 

Unit 
Number

Dominant Habitat Unit 
Type

Comment Wet Channel
Wet 25% 
From Left 

Bank

Wet 50% 
From Left 

Bank

Wet 75% 
From Left 
Bank (m)

Maximum 
Depth (m)

Gradient (%)

- 4 4.8 0.41 0.45 0.32 0.45 10

Difficult to see substrate with water depth/colour 7 7.5 0.8 1.5 0.5 1.5 0.5

- 11.5 12 0.15 0.34 0.2 0.66 1

- 8 8.2 0.21 0.2 0.16 0.4 1

Small side channel 1.7 1.7 0.17 0.15 0.19 0.27 1

- 5 5 0.35 0.36 0.35 0.35 3

Small side channel 3.6 3.6 0.19 0.17 0.3 0.49 1

Small side channel 2.65 2.65 0.25 0.25 0.25 0.25 5

Small side channel 10.1 10.1 0.17 0.3 0.48 0.48 2

Small side channel 4 4 0.42 0.36 0.41 0.52 0

- 12.5 12.7 0.42 0.34 0.44 0.42 1

- 12.6 12.6 0.3 0.7 0.6 0.7 0.5

- 7.5 7.5 0.3 0.5 0.4 0.5 1

- 9 9 0.48 0.4 0.3 0.48 1

- 13.7 13.7 0.45 0.3 0.4 0.45 1

Too deep to safely measure ND 30.7 ND ND ND ND 0

- 12.2 12.2 0.5 0.66 0.67 0.7 0.5

Assessment from shore 19.4 19.4 0.8 0.3 0.5 0.8 0.5

Assessment from shore 13.1 13.3 0.35 0.3 0.3 0.3 1

Assessment from shore 11.6 11.8 0.4 0.4 0.6 ND 0.5

Assessment from shore 19.3 19.3 1 ND ND ND 0

Assessment from shore 13.5 13.6 0.58 0.6 0.58 0.58 1

- 13.8 13.9 0.58 0.62 0.4 0.62 0.5

Swift 13 13.05 0.35 0.4 0.5 0.5 4

Swift 11.8 11.8 0.3 0.1 0.28 ND 1

Deep pool can’t see much substrate 16.7 16.9 0.39 ND ND ND 0

Deep pool can’t see much substrate 12.5 12.8 0.3 0.2 0.35 ND 2

Deep pool can’t see much substrate 9.3 9.4 0.3 0.35 0.32 0.35 1

Difficult to see substrate with water depth/colour, except at edges, small side channel 2 3 0.05 0.06 0.07 0.07 0.5

Difficult to see substrate with water depth/colour, except at edges 8 8.2 ND ND ND ND 0

Visibility limited 40 40 ND ND ND ND 0.5

Visibility limited 16.5 16.8 1.1 1.3 1.4 1.4 0

Visibility limited 14.2 14.3 0.45 0.6 0.5 0.6 1

Visibility limited 35 35 1 ND ND ND 0

Visibility limited 9.46 9.7 1.6 1.2 ND ND 0.5

Visibility limited 12.2 12.3 1.25 0.6 0.6 1.25 0.5

Visibility limited 18.3 18.3 0.8 ND ND ND 0

Visibility limited 9.93 10 0.7 ND ND ND 0

Visibility limited 9.25 9.3 0.3 0.4 0.6 0.6 1

Visibility limited 12.1 12.1 0.6 ND ND ND 0

Visibility limited 23.6 24 0.5 0.6 0.7 0.7 1

Visibility limited, deep and slow 18.8 18.8 ND ND ND ND 0

Visibility limited, deep and slow 14.2 14.2 0.9 0.9 ND ND 0.5

Visibility limited, deep and slow 16.8 16.8 0.5 ND ND ND 0

Width (m) Depth (m)



Table C.2 Raw Fish Water Quality Data, Moose River, NS

Reach ID StationID Latitude Longitude Water Clarity Date Time (UTC) Water Temperature (°C) Dissolved Oxygen (mg/L) Dissolved Oxygen (%) Specific Conductivity (µs/cm) pH Turbidity (NTU)

Upper R1A 44.98728 -62.9466 Brown/Yellow 2020-11-02 19:03:01 9.0 10.90 95.0 29.2 4.80 ND

Upper R1B 44.98549 -62.9471 Brown/Yellow 2020-11-04 15:12:22 4.6 12.04 92.8 31.0 3.87 1.38

Upper R1C 44.98214 -62.947 Brown/Yellow 2020-11-04 18:07:32 5.0 12.29 95.6 32.0 4.14 1.39

Upper R1D 44.97992 -62.9445 Brown/Yellow 2020-11-04 19:59:14 5.0 12.45 96.8 32.0 4.20 1.46

Lower R3A 44.97401 -62.9453 Brown/Yellow 2020-11-03 14:51:21 6.6 11.70 96.0 31.1 4.60 ND

Lower R3B 44.97045 -62.944 Brown/Yellow 2020-11-03 16:51:42 6.7 11.70 96.0 30.7 4.85 ND

Lower R3C 44.96679 -62.9392 Brown/Yellow 2020-11-03 18:53:06 6.6 11.50 94.0 31.7 4.90 ND

Note: ND = No data collected
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Reference:  Investigation of Potential Source of Sulphate in Groundwater and Surface Water 

INTRODUCTION 

Routine groundwater and surface water quality monitoring is conducted as part of the operation of the 
Touquoy Gold Mine site operated by Atlantic Mining NS Inc (AMNS).  The water quality data collected from 
the site are reported annually to Nova Scotia Environment (NSE) as outlined in the Industrial Approval (IA) for 
the facility (current IA #2012-084244-08).  This includes an interpretation of the current and historical water 
quality data compared to relevant criteria and contingency plan action levels, and analysis of spatial and 
temporal trends.  

As part of the 2019 Annual Report – Surface Water and Groundwater Monitoring (Stantec 2020), elevated 
concentrations of sulphate were noted in groundwater and surface water along the west side of the Waste 
Rock Storage Area (WRSA) and Tailings Management Facility (TMF), and some metals in groundwater.  
Sulphate is a key indicator parameter of potential impacts from mining activities, although no guidelines are 
associated with sulphate in surface water at the site.  However, its presence may indicate the potential for 
other parameters to be elevated in the future.   

The 2019 Annual Report recommended that a study be conducted to investigate the potential source of 
sulphate.  This memorandum has been prepared to summarize the work conducted to date to assess the 
potential source of elevated sulphate along the western side of the WRSA and TMF. 

METHODS 

Four project-related sources of sulphate were considered as part of this investigation, including the Mill 
Facility/Admin Area, the WRSA, seepage from the tailings in the TMF, and rock fill used in the construction 
TMF dams downstream of the clay core. 

The investigation of sulphate focussed on a review of water quality data collected from IA and non-IA sources, 
including: 

• Review of sampling conducted in Watercourse #4 in summer/fall of 2019 (Stantec 2019) 
• Historical and current monthly IA water quality sampling in Watercourse #4 from SW-23 to 

downstream of SW-3 

Groundwater modelling of seepage from the WRSA to the receiving environment was conducted to support 
the 2020 IA amendment submission to NSE for the proposed expansion of the WRSA to the northwest.  The 
results of the modelling were also reviewed in the investigation of possible source of sulphate in groundwater 
and surface water. 
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RESULTS 

Water Quality in Watercourse #4 

A higher resolution water quality sampling program was conducted in Watercourse #4 in the summer and fall 
of 2019 to investigate effects of sediment loading on the watercourse (Stantec 2019).  This included the 
collection of water quality samples at 11 transects in the watercourse between SW-23 to just downstream of 
SW-3.  As shown on Figure 1, the transects were located approximately 200 m apart Watercourse #4.  The 
concentration of sulphate in the water samples are shown on Figure 2.  As shown on Figure 2, the sulphate 
concentrations at transects WC4+25W and WC4+200W are about 10 mg/L or less.  The concentrations 
increase to about 800 mg/L at WC4+400W, and decrease gradually downstream to about 250 mg/L at 
WC4+4000W (i.e., slightly downstream of SW-3).  This indicates that the source of sulphate is upstream of 
SW-19, between WC4+200W and WC4+400W.  This corresponds generally with the location of Wetland 15 
(see Figure 1). 
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Figure 2 Concentrations of Sulphate in Watercourse #4 Surface Water (Range of Baseline IA 
Shaded in Grey) 

Flows into Wetland 15 and Watercourse #4 between WC4+200W and WC4+400W could originate at the Mill 
Facility/Admin Area or from the WRSA.  The Mill Facility/Admin Area was removed as a possible source as 
the Mill Facility/Admin Area is generally constructed over a clay drumlin (which limits groundwater seepage 
from this area), and surface water runoff is collected in a perimeter drainage ditch incised into the clay.  
Runoff from the Mill Site is directed to the Mill Storm Water Pond and is managed via pumping to the TMF, 
and does not discharge toward Watercourse #4.  Therefore, seepage or runoff from the WRSA are the most 
likely source of elevated sulphate in Watercourse #4.   

The groundwater flow model for the site has been used to estimate the groundwater seepage from the WRSA 
to the receiving environment (Stantec 2020).  Particle tracking conducted from the WRSA shows an apparent 
preferential pathway from the WRSA to Wetland 15, which is connected to Watercourse #4, between 
WC4+200 and WC4+400 (see Figure 3).  This also corresponds to the location that Watercourse #4 is closest 
to the WRSA.  Note that the particle travel times presented on Figure 3 are limited to 1 year to highlight the 
preferential pathway toward Wetland 15. 
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Surface water runoff from the western portion of the WRSA is managed by a seepage collection ditch that 
runs along the western limit of the WRSA, discharging to the western seepage collection pond (WRSP1) 
which is pumped to the TMF for treatment.  Water quality collected in this pond indicates average sulphate 
concentration of 550 mg/L (ranging between 120 and 970 mg/L), consistent with the ranges observed in 
Watercourse #4 in the summer/fall of 2019.   

Although water quality associated with sulphate does not exceed any water quality guidelines, it may indicate 
the potential for other water quality parameters associated with the waste rock runoff or seepage to migrate 
toward Watercourse #4.  The water quality at SW-WRSP1 indicates the potential for elevated nitrate, arsenic, 
cadmium, iron, and manganese.  Water quality modelling is recommended to evaluate the change in water 
quality in Watercourse #4 that may be associated with continued seepage from the WRSA to Watercourse #4.  
Should the continued seepage be predicted to adversely affect the water quality in Watercourse #4, mitigation 
options should also be investigated. 

The seepage collection ditch in the vicinity of Wetland 15 (Phase 1 WRSA ditch constructed in 2018) was 
recently reviewed by Stantec as part of geotechnical investigations in support of the proposed WRSA 
expansion engineering design (Stantec 2021).  Based on a single test pit of the ditch near Wetland 15, the 
ditch as-built in this area consists of a rock fill berm that included a layer of clay on the upstream side of the 
berm.  This suggests that the as-built conditions of the ditch may not meet the Phase I design, and it is 
recommended that this Phase 1 ditch/berm be investigated further, to determine whether modifications or 
improvements should be made to the ditch to ensure it meets the intent of the design.   

It is recommended that water quality in monitoring well MW15 (installed as part of the wetland monitoring 
program), located in Wetland 15, also be monitored. This sampling should include the list of parameters from 
the IA, sampled on a quarterly basis.  A minimum of one year of sampling is recommended, after which an 
evaluation of the results will be conducted to evaluate the need for future monitoring.  

CONCLUSIONS AND RECOMMENDATIONS 

Higher resolution water quality sampling in Watercourse #4 indicates that seepage from the WRSA is the 
most likely source of elevated sulphate concentrations west of the TMF and WRSA (i.e., in Watercourse #4).  
This is supported by groundwater modelling that indicates a potential preferential groundwater pathway from 
the WRSA to Watercourse #4 through Wetland 15.  Although water quality associated with sulphate does not 
exceed any water quality guidelines, it may indicate the potential for other water quality parameters 
associated with the waste rock runoff or seepage to migrate toward Watercourse #4.  The water quality at 
SW-WRSP1 indicates the potential for elevated nitrate, arsenic, cadmium, iron, and manganese in seepage 
from the WRSA to Watercourse #4. 

It is recommended that water quality modelling be conducted to evaluate the change in water quality in 
Watercourse #4 that may be associated with continued seepage from the WRSA to Watercourse #4.  Should 
the continued seepage be predicted to adversely affect the water quality in Watercourse #4, mitigation options 
should be considered.  This may include upgrades to the WRSA seepage collection ditches, as recommend in 
Stantec 2021. 

It is recommended that water quality in wetland monitoring well MW15, located in Wetland 15, also be 
monitored.  This sampling should include the list of parameters from the IA, sampled on a quarterly basis.  A 
minimum of one year of sampling is recommended, after which an evaluation of the results will be conducted 
to evaluate the need for future monitoring. 
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CLOSURE 

This document was prepared by Stantec Consulting Ltd. (“Stantec”) for the account of Atlantic Mining NS Inc. 
(the “Client”). With the exception of the various provincial and federal government agencies and departments, 
any reliance on this document by any third party is strictly prohibited. The material in it reflects Stantec’s 
professional judgment in light of the scope, schedule and other limitations stated in the document and in the 
contract between Stantec and the Client. The opinions in the document are based on conditions and 
information existing at the time the document was published and do not take into account any subsequent 
changes. In preparing the document, Stantec did not verify information supplied to it by others. Any use which 
a third party makes of this document is the responsibility of such third party. Such third party agrees that 
Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or any other third party 
as a result of decisions made or actions taken based on this document. 

Stantec Consulting Ltd. 

Jonathan Keizer M.Sc.E., P.Eng. 
Senior Hydrogeologist 
Phone: 506 452 7588 
Jonathan.Keizer@stantec.com 
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