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1 Introduction 
 
This report provides a summary and analysis of environmental monitoring activities at 
the Hickey Road Waste Disposal Site (WDS), in Maynooth, Ontario. The WDS as shown in 
Figure 01 is herein referred to as the “Site”. 
 
This report is being prepared for the Corporation of the Municipality of Hastings 
Highlands (the Municipality, or MHHs). The Municipality has been in the process of 
purchasing the Crown land from the Ministry of Natural Resources and Forestry (MNRF) 
for the past few years. In January of 2020, it was thought that ownership of the  
4.0 hectares (ha) waste site had been transferred from the Crown to the Municipality, 
however as of October 2023, it remains in the final stages of documentation processing. 
The Site is operated under Environmental Compliance Approval (ECA) No. A362301, 
dated December 20, 2018, which is included in Appendix A.   
 
This report covers all work and activities carried out for the period of January 1, 2023, to 
December 31, 2023. BluMetric Environmental Inc. (BluMetric®) was retained by the 
Municipality to conduct the 2023 environmental monitoring and sampling program and 
prepare the 2023 Annual Monitoring Report. 
 
The intent of this report is to be consistent with the general requirements of the Ontario 
Ministry of Environment, Conservation and Parks (MECP) document titled; Monitoring 
and Reporting for Waste Disposal Sites (WDS), Groundwater and Surface Water: 
Technical Guidance Document (MOE November 2010), referred to as the “WDS 
Technical Guidance”. The Monitoring and Screening Checklist from the WDS Technical 
Guidance has been completed and is included as Appendix B of this report.  The 
screening checklist was completed with the Operational Status set as “open” as the Site 
operated throughout 2023. 
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1.1 Location 
 
The WDS is located on the eastern end of Hickey Road East, approximately 850 m from 
the intersection with Highway 62 in the community of Hickey Settlement (Figure 01). 
The civic address is 202 Hickey Road and is located approximately 8.5 km south of 
Maynooth, Ontario. The total Site area is 4.0 ha located on Part of Lot 30, Concession 8 
(formerly Wicklow Township), and now part of the MHHs. The facility layout, road 
network, and site features are shown on Figure 02 – Site Plan. 
 
The Site includes a 3.0 ha approved footprint. There is a 30 metre (m) buffer around the 
footprint and a proposed Contaminant Attenuation Zone (CAZ) of 1.12 ha to the south 
of the 4.0 ha WDS area. 
 
1.2 Site Ownership and Key Personnel 
 
The facility is owned and operated by the MHHs, with the Municipal office located in 
Maynooth, Ontario.  
 
The transfer of the land from MNRF to MHHs is in the final stages. It is anticipated that 
the final documentation for the 4.0 ha WDS property will be completed and registered 
on title in 2024. We understand that the transfer of the easement from the Crown for 
the 1.12 ha CAZ area shown on Figure 04 is also still in progress and should also be 
completed in 2024. The Municipality initiated consultations with MNRF with respect to 
the WDS property in 2015. Over the past eight years several steps (e.g. Environmental 
Assessment, Indigenous and Public Consultations) were required to be completed for 
the Municipality to purchase the property and secure the easement for the CAZ. 
 
The facility’s operational representative is responsible for all activities on-site. The Site 
contact is David Stewart, of MHHs and the Competent Environmental Practitioner (CEP) 
for both groundwater and surface water is Mark Somers, P.Eng., of BluMetric. Mr. 
Somers is a Professional Engineer as designated by Professional Engineers Ontario 
(PEO). 
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Contact information is outlined in the following Table 1: 
 
Table 1: Contact Information 

 Name Address Email 

Site 
Owner/C
ontact 

The Corporation of 
the Municipality of 
Hastings Highlands 
CAO – David Stewart 

P.O. Box 130 
33011 Highway No. 62 
Maynooth, ON   
K0L 2S0 

dstewart@hastingshighlands.ca 
(613) 338 – 2811 ext. 289 

CEP 
Mark Somers, P.Eng., 
BluMetric 
Environmental 

1682 Woodward Dr, 
Ottawa, ON  
K2C 3R8 

msomers@blumetric.ca 
(877) 487 – 8436 ext. 246 

 
1.3 Description and Development of the Site 
 
The Site has a total site area of 4.0 ha with a 3-ha landfilling area. In addition to 
domestic waste, Hickey Road WDS includes recycling bins for metal, plastic, 
paper/cardboard products, as well as segregated areas for scrap metal, tires, large bulky 
items, and brush. The Ontario Electronic Stewardship (OES) has approved the Hickey 
Road WDS for the collection of Waste Electrical and Electronic Equipment (WEEE) 
wastes. New regulations came into effect in 2020 with respect to this material, now 
referred to as Electrical and Electronic Equipment (EEE). The new regulation with 
respect to EEE falls under the Resource Recovery and Circular Economy Act, 2016, and 
the regulation was filed on September 21, 2020. 
 
The Site is in a former sand and gravel pit within a forested area, surrounded by Crown 
land to the north, east, and south. It is believed that the first waste was placed in the 
1960’s or early 1970’s. It is our understanding that the MECP has records dating back to 
1971. Historically, domestic wastes were disposed of in trenches; however, the Site is 
currently using an area fill method of operation. 
 
1.4 Monitoring and Reporting Program and Objectives and Requirements 
 
The objectives of the monitoring and reporting program are to identify and mitigate 
impacts to the environment caused by the municipal solid WDS. In addition, the 
monitoring and reporting program are designed to adhere to the WDS Technical 

mailto:dstewart@hastingshighlands.ca
mailto:mmelaney@blumetric.ca
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Guidance and the ECA for the Site. The ECA specifies routine monitoring for explosive 
methane gas under Section 8(1). Groundwater and surface water parameters are to be 
monitored in accordance with Schedule A and B of the ECA (pages 22 and 23). 
 

2 Physical Setting 
 
2.1 Geology and Hydrogeology 
 

2.1.1 Surficial Geology 
 
The surficial geology underlying the Site is sand with some gravel as determined from 
the monitoring well logs which are provided in Appendix C. There are 10 monitoring 
well locations on-site with each being drilled to depths ranging from approximately 6.7 
to 9.14 m below ground surface (mbgs) in a sand unit. The surficial geology of the area is 
described as glaciofluvial outwash deposits (MNDM, 2556). 
 
2.1.2 Overburden Hydrogeology 
 
On October 23, 2019, slug-bail testing was carried out on two of the new monitoring 
wells (HR7-19 and HR8-19). The results of the field testing were analyzed using the 
Hvorslev analyses for the overburden sand unit at HR7-19, and the sand unit at HR8-19. 
The results of these analyses for the sand unit at HR7-19 were 9.62 x 10-4 m/s and  
9.10 x 10-4 m/s. The results of these analyses at HR8-19 for the sand unit were  
2.28 x 10-3 m/s and 3.14 x 10-4 m/s. 
 
2.1.3 Bedrock Geology 
 
The bedrock geology of the area is predominantly clastic rocks (for example, 
conglomerate, wake, quartz arenite, arkose, limestone) (MNDM, Map 2544). There are 
minor metavolcanic rocks in the area (MNDM, Map 2544). 
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2.1.4 Bedrock Hydrogeology 
 
A groundwater well information search indicates there are ten domestic wells within  
1.5 km of the Site. Seven of the wells are located to the north-west of the Site and not in 
the direction of groundwater flow. Of these seven wells, one well is drilled to a depth of 
26 mbgs, while the other six are at depths of 50 mbgs or more. Six of the seven well 
intakes are in bedrock.  
 
Two of the wells are located to the south-west of the Site and are not in the direction of 
groundwater flow. These wells are drilled to a depth of 48 mbgs and 60 mbgs and both 
intakes are in bedrock.  
 
One well is located south-east of Site and in the direction of groundwater flow. This well 
is drilled to a depth of 23 mbgs and the intake is in gravel. The groundwater well search 
did not result in well information for the two closest residences; however, it is 
presumed there are wells at these locations.  
 
2.2 Surface Water Features 
 
Based on topography, surface water and groundwater flowing from the Site likely 
travels towards an un-named tributary to the south-east which eventually enters Bird 
Creek located approximately 0.7 km to the south. 
 
2.3 Potential Receptors 

 
Potential groundwater and surface water receptors in the area surrounding the Site 
include: 
 

• Residential houses that comprise what is known as Hickey Settlement, 1.3 km 
west of the Site (low potential based on groundwater and surface water flow 
direction); 

• Domestic well located 1.2km south-east of the Site; 
• Bird Creek Junction, 0.7 km south of the Site; and 
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• Un-named tributary of Bird Creek directly south/south-east of the Site. 
 
Site personnel confirmed the flow of Bird Creek in the fall of 2016 to be southward at 
Hickey Road, therefore O’Shaughnessy Lake is not a potential receptor. 
 

3 Monitoring Program 
 
3.1 Site Inspections and Operational Monitoring 
 
Site visits to the Hickey Road WDS were conducted on May 3 and October 17, 2023. The 
detailed site checklists are provided in Appendix D-1. Generally, the Site was in good 
condition and the following concerns were noted:  
 
During the spring 2023 site visit, there were no landfill operations issues observed. 
During the fall 2023 site visit, the metal/steel pile was noted as being messy and the 
bulky waste pile was overflowing. No other concerns were identified.  
 
Select photographs taken during the site visits are provided at the end of the text 
following the tables and figures. 
 
3.2 Monitoring Locations, Frequency, and Monitoring Parameters 
 
3.2.1 Groundwater Monitoring 
 
The Hickey Road WDS is monitored on a semi-annual basis (spring and fall) for 
groundwater. There are currently 10 groundwater monitoring wells located at the Site. 
Four groundwater monitoring well drilling events have occurred at the Site. The first 
drilling program was initiated in 2003, with the completion of HR1-03, HR2-03, and  
HR3-03. In 2010, HR4-10 and HR5-10 were drilled and installed. In 2019, HR6-19,  
HR7-19, and HR8-19 were added to the groundwater monitoring program. In the 
summer of 2021, HR9-21 and HR10-21 were drilled and installed. The monitoring wells 
at the Site are drilled to bottom depths ranging from 6.7 to 9.14 mbgs. The groundwater 
sampling locations are illustrated on the Site Plan (Figure 02). Table 2 summarizes the 
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GPS co-ordinates and location description of the groundwater monitoring wells. 
Monitoring well logs are provided in Appendix C. 
 
Table 2: Groundwater Monitoring Well Details 

Sample 
Location 

Northing 
(m) 

Easting 
(m) Location Description Screened Interval 

HR1-03 5005344 273269 5 m upgradient of WDS 
Slot 10 PVC screen – from 
3.7 to 6.7 metres below 
ground surface (mbgs) 

HR2-03R 5005293 273292 Middle of waste area Slot 10 PVC screen – from 
4.3 to 7.3 mbgs 

HR3-03 5005374 273160 West section of WDS Slot 10 PVC screen – from 
3.7 to 6.7 mbgs 

HR4-10 5005251 273247 Directly downgradient of 
active waste area 

Slot 10 PVC screen – 4.57 
to 7.62 mbgs 

HR5-10 5005256 273280 Directly downgradient of 
historical trench area 

Slot 10 PVC screen – 5.18 
to 8.22 mbgs 

HR6-19 5005336 273359 East area of WDS Slot 10 PVC screen – 4.47 
to 7.52 mbgs 

HR7-19 5005201 273298 70 m south-southeast of 
HR5-10 (footprint toe) 

Slot 10 PVC screen – 4.57 
to 7.62 mbgs 

HR8-19 5005213 273243 45 m south of HR4-10 
(footprint toe) 

Slot 10 PVC screen – 4.23 
to 7.28 mbgs 

HR9-21 5005132 273305 
130 m from south toe of 
footprint, 10 m from south 
CAZ Boundary 

Slot 10 PVC screen – 4.42 
to 7.48 mbgs 

HR10-21 5005129 273239 
130 m from southwest toe 
of footprint, 8 m from west 
CAZ Boundary 

Slot 10 PVC screen – 6.1 to 
9.14 mbgs 

Note:  Site Survey October 21, 2021, NAD 83, and Zone 18. 

 
During the monitoring events in 2023, the conditions of groundwater monitoring wells 
were inspected. Any repairs, such as new locks, labels or well caps, were made as 
necessary. Protective casings with proper annular space seals remain in place to ensure 
that surface water or foreign materials cannot enter groundwater monitoring wells. 
Monitoring wells are fitted with a vermin-proof cap to meet the requirements of 
Ontario Regulation 903 and are locked to provide protection against vandalism and are 
in line with industry best practices.  
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Groundwater samples were collected on May 3 and October 17, 2023. The laboratory 
reports and chain of custody records are included in Appendix D-2. Table 3 lists the 
groundwater quality parameters tested as per Schedule B of the ECA. Field 
measurements of groundwater pH, temperature, and conductivity are collected at the 
time of sampling. 
 
Table 3: Groundwater Quality Monitoring Parameters 
Category Parameters 
Organic Parameters Dissolved Organic Carbon (DOC) 

Inorganic Parameters Alkalinity, Ammonia (N)-Total, Calcium, Chloride, Sodium, Potassium, 
Magnesium, Nitrate, Sulphate 

Metals 
Aluminum, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, 
Copper, Iron, Lead, Manganese, Molybdenum, Nickel, Silicon, Silver, 
Strontium, Thallium, Titanium, Vanadium, Zinc 

Physical/Chemical 
Parameters 

Chemical Oxygen Demand (COD), Conductivity, pH, Total Dissolved 
Solids (TDS) 

 
3.2.1.1 Groundwater Gradients and Flow Direction   
 
During each monitoring event, groundwater elevations were collected from each 
monitoring well (results are presented in Table 4). Groundwater level measurements 
were collected using a Solinst electronic water level meter prior to the purging/sampling 
activity. 
 
Table 4: Groundwater Elevation Data  

Groundwater 
Monitor 

Elevation 
(TPVC)* 
(masl) 

Water Level 
(m) 
3-May-23 

Groundwater 
Elevation 
(masl) 
3-May-23 

Water Level 
(m) 
17-Oct-23 

Groundwater 
Elevation 
(masl) 
17-Oct-23 

HR1-03 363.06 3.35 359.71 6.83 356.23 
HR2-03R 363.02 5.55 357.47 7.335 355.69 
HR3-03 363.49 3.47 360.02 6.22 357.27 
HR4-10 362.93 5.86 357.07 7.215 355.72 
HR5-10 363.22 6.21 357.01 7.62 355.60 
HR6-19 363.35 4.15 359.20 7.26 356.09 
HR7-19 362.12 5.51 356.61 6.705 355.42 
HR8-19 360.89 4.02 356.87 5.24 355.65 
HR9-21 360.51 4.3 356.21 5.38 355.13 
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Groundwater 
Monitor 

Elevation 
(TPVC)* 
(masl) 

Water Level 
(m) 
3-May-23 

Groundwater 
Elevation 
(masl) 
3-May-23 

Water Level 
(m) 
17-Oct-23 

Groundwater 
Elevation 
(masl) 
17-Oct-23 

HR10-21 362.62 6.18 356.44 7.26 355.36 
Note: Elevation survey was completed on October 21, 2021, NAD 83, and Zone 18.  
*TPVC – Elevation (m) at top of PVC casing  

 
Using the spring 2023 groundwater elevation data, the groundwater flow direction is 
inferred to flow towards the south with a slight east component at a horizontal gradient 
0.015 m/m.  
 
Using the fall 2023 groundwater elevation data, the groundwater flow direction is also 
determined to be towards the south with a slight east component at an estimated 
gradient of 0.006 m/m. These directions and gradients are similar to recent historic flow 
direction data. The overall predominant flow direction is inferred to flow southward. 
The spring and fall groundwater elevation contours are presented on Figures 04 and 05, 
respectively. 
 
3.2.2 Surface Water Monitoring 
 
The Hickey Road WDS is monitored on a semi-annual basis (spring and fall) for surface 
water, which was conducted on May 3 and October 17, 2023. The details for all four 
surface water samples are described in Table 5. 
 
Table 5: Surface Water Monitoring Locations 

Sample 
Location 

Northing* 
(m) 

Easting* 
(m) Location Description 

HR-SW1 5005328 273480 125 m east and upgradient of WDS 
(approximate 368 m elevation**) 

HR-SW2 5005204 273329 70 m downgradient of waste disposal site 
HR-SW3 5005096 273326 175 m downgradient of waste disposal site 

HR-SW4 5005482 273450 Approximately 167 m northeast and upgradient 
of WDS (approximate 382 m elevation**) 

Note: *NAD 83 and Zone 18, **Based on Google Earth, 2019 imagery. 

 
Surface water was analyzed for the parameters listed in Table 6. 
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Table 6: Surface Water Quality Monitoring Parameters 
Category Parameters 

Organic Parameters Biochemical Oxygen Demand (BOD5), Phosphorous (total), Total 
Kjeldahl Nitrogen (TKN), 

Inorganic 
Parameters 

Alkalinity, Ammonia (N)-Total, Calcium, Chloride, Nitrite, Nitrate, 
Sulphate, Potassium, Sodium, Magnesium 

Metals Aluminum (dissolved), Barium, Boron, Cobalt, Copper, Iron, Lead, 
Manganese, Zinc 

Physical/Chemical 
Parameters 

Chemical Oxygen Demand (COD), Conductivity, Hardness, pH, Total 
Dissolved Solids (TDS), Total Suspended Solids (TSS) 

 
Surface water flow velocity measurements were collected by using a Global Flow Probe 
for open channel flow. The flow velocity in meters per second (m/s) was recorded along 
with the width and depth of flow. Table 7 summarizes the collected flow velocity and 
channel measurements and presents the calculated discharge for each location. 
 
Table 7: Surface Water Sampling Observations 

Location Date Discharge1 
(m3/s) 

Flow & Channel Measurements & 
Observations 

HR-SW1 
(upgradient) 

May 3, 2023 0.023 
Depth: 0.10 m, Width: 0.65 m,  
Flow Velocity: 0.35 m/s 
Water clear 

October 17, 2023 - Location dry 

HR-SW2 
May 3, 2023 0.079 

Depth: 0.15 m, Width: 1.5 m,  
Flow Velocity: 0.35 m/s 
Water clear with brown colour 
Garbage upstream and downstream 

October 17, 2023 - Location dry 

HR-SW3 
May 3, 2023 N/A 

Depth: 0.25 m, Width: Flooded, 
Flow Velocity: No direct channel, <0.10 
m/s 
Wide flooded area, no profile possible. 
Trickle noted. 

October 17, 2023 - Location dry 

HR-SW4 
May 3, 2023 0.004 

Depth: 0.08 m, Width: 0.35 m,  
Flow Velocity: 0.15 m/s 
Water clear 

October 17, 2023 - Location dry 
Notes: 1 Calculated assuming a simple channel with a rectangular cross-section. 
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Dry conditions were observed during the October 17, 2023, site visit at all locations.  
 
3.2.3 Landfill Gas Monitoring 
 
The primary gas present at landfill sites is methane. Methane cannot cause an explosion 
unless it accumulates to a concentration above its lower explosive limit (LEL) in an 
enclosed area. The LEL for methane is 5% in air. Regulation 232/98 methane 
concentration limits are: 
 

• Less than 2.5% methane gas (25,000 ppm, LEL=50%) in the subsurface at the 
property boundary; 

• Less than 1.0% methane gas (10,000 ppm, LEL=20%) in an on-site building, or its 
foundation; and 

• Less than 0.05 % methane gas (500 ppm, LEL=1%) in a building, or its foundation, 
which is located off-site. 

 
Routine landfill gas monitoring within any buildings or structures is required at the Site.  
 
3.3 Monitoring Procedures and Methods 
 
3.3.1 Groundwater Monitoring 
 
Groundwater monitors were purged a minimum of three borehole volumes or until the 
monitor purged dry. In the case where a monitor was purged dry, samples were 
collected after sufficient water had returned for sampling purposes. Field temperature, 
pH, and conductivity measurements were recorded at the time of sampling using a YSI 
Professional Series multi-meter. The instrument was calibrated and/or checked for pH 
and conductivity. Samples were field filtered for DOC and metals analyses. Samples 
were collected in laboratory prepared and supplied bottles and submitted to AGAT 
Laboratories in Kingston, Ontario for analyses. AGAT is an accredited member of the 
Canadian Association of Laboratory Accreditation (CALA). Groundwater samples were 
stored at approximately 4° Celsius during shipment to AGAT for chemical analyses. 
Holding times for samples conformed to CCME Standards where applicable (CCME, 
1993). Chain of custody forms accompanied the samples from submittal to the 
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laboratory until the chemical results were provided to BluMetric. Laboratory reports 
and chain of custody forms are compiled in Appendix D-2. 
 
3.3.2 Surface Water Monitoring 
 
Field parameters are recorded at the time of sampling, these include temperature, pH, 
conductivity, and dissolved oxygen measurements. During the sampling event, the field 
parameters were measured using a multi-meter calibrated as per the manufacturer’s 
instructions and checked against known calibration standards. Surface water samples 
were field filtered for dissolved aluminum analysis.  
 
Surface water samples were collected in laboratory prepared and supplied bottles, and 
submitted to AGAT Laboratories in Kingston, Ontario for analyses. Surface water 
samples were stored at approximately 4° Celsius during shipment to AGAT Laboratories 
for chemical analyses. Holding times for samples conformed to CCME Standards where 
applicable (CCME, 1993). Chain of custody forms accompanied the samples from 
submittal to the laboratory until the chemical results were provided to BluMetric. 
Laboratory reports and chain of custody forms are compiled in Appendix D-3. 
 
3.3.3 Landfill Gas Monitoring 
 
There are no sampling valves, ports, or vapour monitors on-site. Gas monitoring was 
collected from the on-site attendant’s building and groundwater monitoring wells 
during 2023. Gas monitoring measurements from the building are collected by inserting 
the intake of the gas monitoring equipment through a small hole or gap within the 
structures while these structures remain closed. Gas monitoring measurements from 
the groundwater monitoring wells are collected prior to collecting groundwater levels or 
samples, by inserting the intake of the gas monitoring equipment under the cap of the 
monitoring well prior to removal of the cap and by keeping the best seal possible 
around the cap and gas equipment intake.  
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3.3.4 Field QA/QC Program 
 
The Quality Assurance/Quality Control (QA/QC) program for the Site included the 
collection of field duplicate samples to demonstrate that field sampling techniques 
utilized by BluMetric personnel are capable of yielding reproducible results. Field 
duplicates were collected concurrently with the original sample. One field duplicate was 
collected for groundwater parameters and one field duplicate was collected for surface 
water parameters during the spring event. One field duplicate was collected for 
groundwater parameters during the fall event. 
Precision is a measure of the reproducibility of analytical results and can be expressed 
quantitatively by the relative percent difference (RPD) between the original sample(s) 
and their corresponding field blind duplicate sample(s).  
 
The RPD is defined by the following equation: 
 

𝑅𝑅𝑅𝑅𝑅𝑅 = 2 × �
(𝑆𝑆 − 𝑅𝑅)
(𝑆𝑆 + 𝑅𝑅)

� × 100 

 
Where:  S = parameter concentration of the original sample 
 D = parameter concentration of the duplicate 
 
An RPD is calculated where the average of the measured parameter concentrations of 
the original (S) and duplicate (D) samples are greater than 5X the laboratory reported 
detection limits (RDL), which represents the RPD qualification criteria. A lower level of 
precision is expected where the above criteria are not met. A high level of 
reproducibility with respect to sample results collected at the Site is indicated by an RPD 
value below 10% for electrical conductivity, 20% for metals and inorganics, and 30% for 
BTEX and PHC. These criteria are used as a general guideline and correspond to those 
recommended within the O. Reg. 153/04 Analytical Protocol (MOE, 2011) and by the 
Ontario QA/QC Interpretation Guide – Environmental Services (Maxxam, 2015). An RPD 
below the recommended criteria is considered acceptable, indicating that the sampling 
methodology is capable of producing repeatable results.  
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All equipment for field parameter testing and gas monitoring are calibrated in the field 
during each sampling event, or by the supplier. 
 

4 Monitoring Results 
 
4.1 Groundwater Quality 
 
Groundwater quality has been compared to the Ontario Drinking Water Standards and 
Operational Guidelines (ODWSOG), the calculate Reasonable Use Values (RUVs), and the 
Provincial Water Quality Objectives (PWQO).  
 
Field Measurements 
 
The summary of the 2023 field measurements for groundwater pH, temperature, and 
conductivity are presented in Table 8. 
 
Table 8:  Groundwater Quality Field Measurements 
Groundwater 
Monitor 

pH Temperature (°C) Conductivity (µS/cm) 
3-May-23 17-Oct-23 3-May-23 17-Oct-23 3-May-23 17-Oct-23 

HR1-03 6.29 - 6.2 - 86 - 
HR2-03R 6.11 6.22 7.6 9.9 1120 536 
HR3-03  6.12 6.17 5.4 8.3 254 107 
HR4-10 6.36 6.38 7.5 8.3 904 1985 
HR5-10 6.23 6.04 8.7 9.1 604 1171 
HR6-19 6.45 6.28 5.2 9.4 650 395 
HR7-19 6.26 5.89 7.3 7.7 996 676 
HR8-19 6.34 6.45 6.5 8.4 162 91 
HR9-21 5.86 5.65 5.9 7.9 45 60 
HR10-21 6.07 5.69 7.7 8.2 78 55 

Notes: Insufficient water to sample HR1-03 during the fall 2023 sampling event.  
 

Ontario Drinking Water Standards and Operational Guidelines (ODWSOG) 
 
The summary of the 2023 groundwater results exceeding the ODWSOG criteria is 
summarized in Table 9. The full results are presented in Table 14 at the end of the text. 
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Table 9: Groundwater Quality Parameters Results Exceeding ODWSOG 
Location Parameters Exceeding  
HR1-03 None 
HR2-03R Aluminum, DOC, Iron, Manganese, TDS 
HR3-03 None 
HR4-10 Alkalinity, DOC, Iron, Manganese, TDS 
HR5-10 DOC, Iron, Manganese, TDS 
HR6-19 DOC, Iron, Manganese 
HR7-19 DOC, Iron, Manganese, TDS 
HR8-19 Alkalinity (below criteria) 
HR9-21 Alkalinity (below criteria), Manganese 
HR10-21 Alkalinity (below criteria) 

 
Reasonable Use Values (RUVs) 
 
Reasonable Use Values (RUVs) are based on the median background groundwater (HR3-
03) results from 2003 to 2023 and using the following calculation.   
 
Cm = Cb + x(Cr-Cb); Where 
 
 Cm : maximum allowable concentration in groundwater beneath adjacent 
 property (Reasonable Use Values) 
 Cb : median background concentration before any effects from human activity 
 Cr : maximum concentration that should be present based on use (ODWSOG) 
 x : constant that reduces the contamination to a level considered by the MOE to 

have only a negligible effect on the use of the water (0.25 for a health-related 
parameter and 0.5 for an aesthetic or physical parameter) 

 
Table 10 below provides a summary of the parameters in groundwater with RUV 
exceedances for the Site during 2023. The results for all the chemical parameters tested 
are presented in Table 14 at the end of the text. It should be noted that the RUVs are 
used to assess compliance at the property boundary but have been used as an 
assessment tool at all monitoring wells. 
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Table 10: Groundwater Quality Results Exceeding RUV Criteria 
Location Parameters Exceeding  
HR1-03 None 
HR2-03R Alkalinity, Aluminum, Barium, DOC, Iron, Manganese, TDS 
HR3-03 None 
HR4-10 Alkalinity, Barium, DOC, Iron, Manganese, Sodium, TDS 
HR5-10 Alkalinity, Barium, DOC, Iron, Manganese, TDS 
HR6-19 DOC, Iron, Manganese, TDS 
HR7-19 Alkalinity, Barium, DOC, Iron, Manganese, TDS  
HR8-19 None  
HR9-21 Manganese 
HR10-21 None 

 
Provincial Water Quality Objectives (PWQO) 
 
Groundwater has the potential to discharge to surface water at the Hickey Road WDS, 
therefore groundwater has also been compared to the PWQO criteria; the results are 
presented in Table 14 at the end of the text. Table 11 below summarizes the 
groundwater parameters that exceeded PWQO in 2023. 
 
Table 11: Groundwater Quality Results Exceeding PWQO  
Location Parameters Exceeding  
HR1-03 None 
HR2-03R Aluminum, Cobalt, Iron, Vanadium 
HR3-03 Cobalt 
HR4-10 Boron, Cobalt, Iron, Vanadium 
HR5-10 Boron, Cobalt, Iron 
HR6-19 Cobalt, Iron 
HR7-19 Boron, Cobalt, Iron 
HR8-19 None 
HR9-21 None 
HR10-21 None 
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4.2 Surface Water Quality  
 
Surface water quality results were compared to PWQO, and the MECP Table A and Table 
B criteria of the WDS Technical Guidance. The following Table 12 summarizes the 
parameters that exceeded the criteria. All the surface water results are summarized in 
Table 15 at the end of the text. 
 
Table 12: Surface Water Quality Results Exceeding Criteria 

Surface Water 
Monitoring Location Parameter Exceeding Criteria 2023 Sampling 

Event 
HR-SW1 
(background) 

Aluminum (dissolved) PWQO May 

HR-SW2 Copper (total) PWQO May 
HR-SW3 Aluminum (dissolved) PWQO May 
HR-SW4 
(further upstream of 
background) 

None    

 
4.3 Landfill Gas Monitoring 
 
Gas readings collected on May 3, 2023, are as follows: 0 ppm at HR1-03, HR3-03,  
HR4-10, and HR5-10, 90 ppm at HR2-03R, 35 ppm at HR6-19 and 0 ppm at HR7-19,  
HR8-19, HR9-21, and HR10-21. A gas reading of 0 ppm was collected from the 
attendant’s building. 
 
Gas readings collected on October 17, 2023, are as follows: 0 ppm at HR1-03, HR3-03, 
HR4-10 and HR5-10, 670 ppm at HR6-19, 5 ppm at HR7-19, 15 ppm at HR8-19, 30 ppm 
at HR9-21 and 20 ppm at HR10-21. The reading at HR2-03R was 82% LEL (lower 
explosive limit). A gas reading of 15 ppm was collected from the attendant’s building. 
 
4.4 QA/QC Results 
 
The consistency of the analytical results was evaluated based on the relative percentage 
difference (RPD) of each field duplicate pair (see QAQC comparisons in Appendix D-4). 
The only field duplicate pairs which had higher RPD than what is considered acceptable 
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are the following: 
 

• Chloride for the fall ground water sampling event (128%); 
• Total Aluminum, Barium, Iron and Manganese for the spring surface water event 

(29%, 32%, 53% and 99%, respectively). 
 
The maximum RPD parameter by season for groundwater was Manganese in the spring 
(11%) and chloride in the fall (128%). The maximum duplicate pair by season for surface 
water was manganese (99%) in the spring and no samples were taken in the fall.  
 

5 Assessment, Interpretation, And Discussion 
 

5.1 Groundwater Assessment 
 
As mentioned previously, Table 14 at the end of the text provides the 2023 groundwater 
chemistry data in comparison to groundwater and surface water criteria. Historical 
groundwater chemistry up to and including 2023 is provided in Appendix E-1.  
 
The results from HR3-03 are being used as the background monitoring location for RUV 
calculations. In 2023, HR3-03 had no RUV exceedances and no ODWSOG exceedances.  
 
Monitoring well HR1-03 is located adjacent to the western side of the attendant’s shack, 
located to the west and upgradient of the waste mound. This well has no exceedances 
and is not considered impacted. 
 
Monitoring well HR6-19 was installed in the east portion of the Site to obtain 
information on the groundwater chemistry between the Site and surface water station 
HR-SW1. In 2023, monitoring well HR6-19 parameters such as DOC, iron and manganese 
were elevated compared to cross-gradient location HR1-03 and up-gradient location 
HR3-03 (background) and exceeded the ODWSOG and RUV criteria. HR6-19 also 
exceeded the RUV criteria for TDS. HR6-19 is considered to be impacted by the WDS. 
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Monitoring well HR2-03R is located within the waste footprint and between the recent 
active fill area and the current active fill area. This well had ODWSOG and RUV 
exceedances for concentrations of aluminum, DOC, iron, manganese, and TDS as well as 
RUV exceedances for alkalinity and barium. This well is considered leachate impacted. 
The groundwater chemistry results from 2023 indicate that HR4-10 and HR5-10, located 
immediately downgradient and to the south of the waste mound, are impacted by 
leachate. This is consistent with results from previous monitoring events. Parameters 
such as alkalinity (HR4-10 only), DOC, iron, manganese, and TDS are elevated when 
compared to upgradient locations HR1-03 and HR3-03 (background) and the ODWSOG. 
Monitoring locations HR4-10 and HR5-10 continue to show elevated concentrations of 
several parameters and exceeded RUVs for alkalinity, barium, DOC, iron, manganese, 
sodium (HR4-10 only) and TDS. 
 
Monitoring wells HR7-19 and HR8-19, located downgradient of HR4-10 and HR5-10, 
were installed in 2019 to monitor downgradient impacts and to assess the natural 
attenuation which is occurring at the Site. Monitoring well HR8-19 is located within the 
4.0 ha waste site, while HR7-19 was installed just south of the northern limit of the CAZ 
boundary. The results from these wells indicate that they have been impacted by 
leachate – particularly HR7-19, which was found to exceed the ODWSOG and RUVs for 
DOC, iron, manganese, and TDS as well as the RUVs for alkalinity and barium. Results 
from HR8-19 found that it was below the ODWSOG for alkalinity with no other 
exceedances for the ODWSOG or RUVs for 2023.  
 
Monitoring wells HR9-21 and HR10-21 are located within the CAZ, approximately 10 m 
and 30 m, respectively, north and upgradient of the southern CAZ boundary. The results 
from these wells indicate ODWSOG and RUVs exceedances for manganese for HR9-21 in 
the fall only. Due to low concentrations of other site leachate indicator parameters, and 
the observed exceedance being potentially naturally occurring in the wetland and/or 
temporal variation in water quality rather than an indication of WDS impacts at the 
southern CAZ boundary, the WDS is considered to be compliant with Guideline B-7 
along the south and west CAZ boundaries.  There is also insufficient data to assess 
trends at HR9-21 and HR10-21 which were installed in 2021. It is anticipated that at 
least five years of semi-annual data will be required prior to analyzing trends at these 
newer wells. 
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Select trend graphs for groundwater (Graphs 1 to 5) are presented at the end of the text 
after the Site photographs. Based on historical data for the groundwater results and 
since chloride is considered a conservative parameter, parameters of chloride, DOC, 
iron, manganese, and sodium were selected to characterize the leachate groundwater 
trends. Chloride concentrations show some evidence of seasonal variation at HR2-03 
and HR3-03 as well as a gradual upwards trend at HR5-10; DOC concentrations are 
showing an upward trend at HR5-10 and HR4-10, although concentrations at HR4-10 
remain below the historic maximums reported in 2016 and 2017. HR2-03R and HR5-10 
both had historic maximums for DOC concentrations with HR2-03R occurring in the 
spring 2023 and HR5-10 occurring in the fall 2023. Iron concentrations remain elevated 
but stable at HR4-10 following a large jump in concentrations in 2016, while recent iron 
concentrations at HR5-10 from 2019 to 2023 may indicate a slight upwards trend; 
manganese concentrations are showing an upward trend at HR2-03R and HR5-10, with a 
historic maximum occurring at HR2-03R in spring 2023. Manganese concentrations at 
HR7-19 appear to be trending downwards. Sodium concentrations are generally stable 
at all monitoring locations other than a potential slight upward trend at HR5-10.  
 
Based on the inferred groundwater flow direction towards the south with a slight east 
component, the current groundwater monitoring network may not be adequately 
addressing potential groundwater impacts along the east and southeast property limit. 
An additional groundwater monitoring well may be required; this will be further 
assessed in 2024. It is unknown if the WDS is compliant with Guideline B-7 along the 
east and southeast property boundaries.   
 
Based on the above, we recommend that a reduced semi-annual groundwater program 
be implemented. This will include a full round of water levels during both spring and fall 
events, a partial spring groundwater monitoring event, and a full fall monitoring event. 
The proposed groundwater monitoring program is summarized below in Table 13. Until 
approval is received, groundwater monitoring should continue on a semi-annual basis 
for the Hickey Road WDS (spring and fall) for the parameters identified in Table 3. 
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Table 13: Proposed Groundwater Monitoring Program 
Monitoring 
Event Task Locations 

Spring Water Levels All locations (HR1-03, HR2-03R, HR3-03, HR4-10, 
HR5-10, HR6-19, HR7-19, HR8-19, HR9-21, HR10-21) 

Groundwater Sampling HR1-03, HR3-03, HR6-19, HR9-21, HR10-21 

Fall Water Levels & 
Groundwater Sampling 

All locations (HR1-03, HR2-03R, HR3-03, HR4-10, 
HR5-10, HR6-19, HR7-19, HR8-19, HR9-21, HR10-21) 

 
5.2 Surface Water Assessment 
 
The 2023 surface water chemistry results are shown in Table 15 (end of the text). The 
surface water chemistry results were compared to the PWQO, and Table A and Table B 
from the WDS Technical Guidance (MECP, 2010). Historical surface water chemistry up 
to 2023 is included in Appendix E-2.  
 
Three surface water monitoring stations, HR-SW1 (upgradient of the Site), and HR-SW2 
and HR-SW3 (downgradient) are located along the intermittent unnamed tributary to 
Bird Creek, located directly east and south of the waste disposal area. Surface water 
monitoring was established at HR-SW1 and HR-SW2 in the spring of 2007, and at  
HR-SW3 in the spring of 2014. Location HR-SW4 was added in 2018 as a further 
upgradient monitoring location due to HR-SW1 (background location) showing more 
parameters exceeding than the downgradient locations. The 2018 results indicated that 
HR-SW4 had greater concentrations for some parameters than HR-SW1; therefore, it 
was not sampled in 2019. During 2019, an alternate background location was 
investigated but none were found. Monitoring location HR-SW4 was reintroduced in 
2020 at the request of the MECP. 
 
The 2023 data collected from HR-SW1 had a PWQO exceedance for dissolved aluminum. 
The more upgradient background location HR-SW4 had no exceedances during 2023. 
Monitoring well HR6-19, which was installed in the east portion of the Site to obtain 
information on the groundwater chemistry between the Site and surface water station 
HR-SW1, did not have a PWQO exceedance for aluminum but rather had a PWQO 
exceedance for iron only. The ground surface elevation at HR6-19 is 363.35 masl with 
the groundwater elevation between 358.09 masl and 359.2 masl. Background surface 
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water location HR-SW1 is at an elevation of approximately 368 masl. Based on these 
elevations and the 2023 results, it is unlikely that impacted groundwater at the WDS is 
discharging to the location of HR-SW1.  
 
Historically, HR-SW1 proved to have better water quality than HR-SW4 (BluMetric, 
2021) which supported the conclusion made in prior reports that HR-SW1 is the 
preferred choice for a background surface-water benchmark. However, in 2023 HR-SW1 
demonstrated higher concentrations compared to HR-SW4 with HR-SW4 having no 
PWQO exceedances. Based on the 2023 surface water chemistry results, HR-SW4 would 
appear to be the better background monitoring location however when taking into 
account historic fluctuations between the water chemistry at both HR-SW1 and  
HR-SW4, there is insufficient evidence to determine which upstream location is a better 
background monitoring location. As a result, both HR-SW1 and HR-SW4 should continue 
to be used to assess background surface water quality.  A detailed comparison between 
chemistry results at these two locations can be found in Appendix E-3. 
 
A comparison of surface water chemistry at upstream location HR-SW1 to HR-SW2 and 
HR-SW3 (downstream and south of the Site) for the 2023 results was completed for all 
chemical parameters tested (Appendix E-3). A comparison of the spring results indicates 
that five parameters (potassium, sodium, copper, iron and manganese) had higher 
concentrations at HR-SW2, and seven parameters (chloride, sulphate, TKN, potassium, 
aluminum (total), iron and manganese) had higher concentrations at HR-SW3. When 
accounting for only differences that are more than 5X the RDL, this reduces to one 
parameter, iron for HR-SW2. The elevated concentrations of these parameters 
downstream from HR-SW1 are attributed to impacts from the WDS; with the copper 
concentration at HR-SW2 and the dissolved aluminum concentration at HR-SW3 
exceeding the PWQO. All results were below the MECP Table A and B. 
 
It should be noted that surface water may be influenced by groundwater at the Site. 
Groundwater has been observed discharging from a bedrock outcrop near HR-SW4, 
upgradient of the other surface water locations. Groundwater interaction with surface 
water at HR-SW2 and HR-SW3 seems unlikely due to the water table depth in proximal 
wells: approximately 5.5 mbgs at HR7-19 and approximately 4.3 mbgs at HR9-21.  
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It follows that the impacts observed at these surface water locations can be attributed 
to the current, or cumulative effects of surface runoff from the Site.  
 
Surface water trend graphs for select parameters are shown on Graphs 6, 7, 8, 9 and 10 
respectively. Spatial and/or temporal variation in water quality is observed at all surface 
water monitoring locations but no evidence of increasing or decreasing trends is 
observed. 
 
5.3 Landfill Gas Assessment 
 
The RKI Eagle gas results in 2023 indicate methane concentrations are generally below 
the concentrations of concern as identified for the subsurface (25,000 ppm, LEL = 50%) 
and structures on-site (10,000 ppm, LEL = 20%). An elevated methane reading was 
detected at monitoring well HR2-03, where gas levels were 82% LEL during the fall 
sampling event; this concentration exceeds the subsurface methane concentration limit 
however, monitoring well HR2-03 is in the centre of the property. All surrounding 
monitoring wells that are located closer to the property boundary have methane 
concentrations below the concentrations of concern. In addition, there are no structures 
with basements on or near the Site, so the elevated gas concentration is not considered 
an immediate concern. Landfill gas should continue to be monitored at the on-site 
structure and wells during semi-annual monitoring. Should any excavation work be 
carried out within the waste mound, health and safety procedures should include 
measures for landfill gas concerns.  
 
5.4 Trigger Mechanisms and Contingency Plan 
 
A Draft Surface Water and Groundwater Trigger Mechanism and Contingency Plan was 
developed and submitted in March 2020. The surface water plan was later revised 
based on MECP review comments and was finalized in November 2020. The final surface 
water trigger mechanism and contingency plan is provided in Appendix F-1. The surface 
water trigger plan is assessed using HR-SW2 and HR-SW3. The surface water chemical 
results in 2023 did not trigger the Tier 1 Contingency Plan response for surface water. 
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The draft groundwater Trigger Mechanism and Contingency Plan was revised in March 
2021, and is provided in Appendix F-2. As of yet, additional MECP comments have not 
been received for the revised proposed groundwater plan. The groundwater 
assessments points are described as the future west and south CAZ boundaries, as these 
assessment points did not exist in March 2021. Based on the current monitoring 
network, the groundwater assessment points are monitoring wells HR9-21 (south CAZ 
boundary) and HR10-21 (west CAZ boundary). The proposed groundwater Trigger 
Mechanism and Contingency Plan was intended to act as a starting point for discussions 
with the MECP, therefore groundwater results from 2023 have been voluntarily 
assessed against the draft plan. The groundwater chemical results in 2023 did not 
trigger the Tier 1 Contingency Plan response for groundwater. 
 

6 On-Site Operations 
 

6.1 Annual Waste Summary 
 

Although access to the Site is controlled via a locked security steel gate, some residents 
deposit garbage at the disposal site outside of the landfill’s normal operating hours. 
This contribution is collected by site personnel, recorded, and included in the total 
waste volumes identified for the Site. 
 
The annual recycling (R) and waste (W) tonnages for 2022 and 2023, excluding the 
segregated materials discussed in Section 6.2.1, are tabulated in Table 14. The tonnages 
below include recyclables and waste from both the residential and commercial sources 
within the municipality. Based on the estimated numbers, a total of 43.6% of residential 
waste was recycled in 2023, more than three times the amount from 2022. 
 
Table 14: Annual Recycling and Waste Tonnages  

Q1 Q2 Q3 Q4 Year end 
2022 
R W R W R W R W R W 
5.2 30.4 5.1 35.9 6.5 43.8 7.3 29.7 24.0 139.8 
2023 
R W R W R W R W R W 
28 31.4 28 38.9 33 46.4 26 32.0 115.00 148.7 
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The 2023 numbers indicate an approximate 378% increase over 2022 in the residential 
and commercial recycling of mixed fibres and commingled containers at the Hickey Road 
WDS. There was a 6% increase in the amount of waste placed at the Site in 2023 over 
2022. The 2023 residential and commercial waste calculations are based on bag counts 
at the waste site. There were 9,910 bags recorded to be deposited at the Hickey Road 
WDS in 2023 and an assumed 15 kg/bag (MHHs) was used in the tonnage calculations. 
 
6.1.1 Summary of Segregated Materials Removed 
 
In addition, there were segregated materials collected at the nine waste disposal sites in 
the MHHs. The breakdown of these wastes for the Hickey Road WDS in 2023 was  
0 tonnes of bulky wastes, and approximately 1.89 tonnes of electronic waste. A total of 
4.29 tonnes of scrap metal was collected from the Hickey Road Site in 2023. No tires 
were collected in 2023. 
 
Household hazardous wastes are not collected at the Hickey Road WDS. The 
Municipality, however, does ensure household batteries left at the WDS are disposed of 
properly. No batteries were collected in 2023 at the Site. 
 
6.2 Annual Complaints Summary 
 
There were no documented complaints at the Hickey Road WDS and there were no 
emergency situations in 2023.   
 
6.3 Capacity  
 
The ECA approves a total Site volume of 74,100 m3, including historic waste, daily cover, 
and intermediate cover (excluding final cover). According to the most recent 
topographical survey conducted in June 2023, as shown by Figure 06, the volume 
remaining was 29,573 m3. 
 
Waste quantities for the Site were estimated based on bag counts and an estimated 
mass per bag. Total waste quantities for 2023 were calculated to be approximately  
298 m3, based on an assumed 500 kg/m3 for the waste. The amount for the second half 
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of 2023 (July to December) is estimated to be 156 m3. Taking weekly cover into account, 
assuming 75% of waste to 25% cover material, the total volume of waste and cover 
placed from July 2023 to the end of 2023 is estimated to be approximately 195 m3. The 
remaining capacity at the end of 2023 is estimated to be 29,378 m3. Using a 5-year 
waste quantity average (2019 to 2023) of 283.2 m3/year and taking weekly cover into 
account, the life expectancy of the WDS was calculated to be 82 years. 
 
A Closure Plan must be submitted three years prior to the anticipated closure of the Site 
as identified in Condition 9 of the ECA.  
 

7 Summary Statements, Conclusions, And 
Recommendations 

 
The following summary statements are based on the observations and results from the 
2023 monitoring program: 
 
7.1 Site Operations 
 

• Site operations, site conditions and the order and the management of debris 
have greatly improved in recent years, the Municipality should continue these 
efforts. 

• The active face should be maintained regularly with compacted weekly cover. 
General maintenance and operations should include maintaining a limited 
amount of exposed and active landfilling area. 

• Material segregation areas should be kept orderly to prevent comingling of 
material and should be removed from site as needed to maintain space within 
the segregation boundaries. 

• Wind-blown litter should be cleaned up on a regular basis. 
• It is recommended that waste transferred to the Site continue to be accounted 

for and documented by tracking the number of bags and/or vehicle loads of 
waste deposited at the Site. Detailed descriptions and quantities of rejected 
waste should continue to be documented for the Hickey Road WDS. 
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• Public education with respect to waste reduction and recycling should be an 
ongoing effort by the Municipality. 

• The Site Attendant should ensure metal containers coming into the Site do not 
contain any hazardous materials or liquids. 
 

7.2 Groundwater 
 

• The groundwater flow direction is primarily to the south with a slight east 
component; 

• We recommend that a reduced semi-annual groundwater program be 
implemented. This will include a full round of water levels during both spring and 
fall events, a partial spring groundwater monitoring event, and a full fall 
monitoring event. Until approval is received, groundwater monitoring should 
continue on a semi-annual basis for the Hickey Road WDS (spring and fall) for the 
parameters identified in Table 3. 

• Based on the groundwater quality at HR3-03, HR9-21, and HR10-21, the WDS is 
considered to be compliant with Guideline B-7 along the north, west, and south 
property/CAZ boundaries.   

• The current groundwater monitoring network may not be adequately addressing 
potential groundwater impacts along the east and southeast property limit. An 
additional groundwater monitoring well may be required and will be further 
assessed in 2024. It is unknown if the WDS is compliant with Guideline B-7 along 
the east and southeast property boundaries.   
 

7.3 Surface Water 
 

• Surface water monitoring should continue on a semi-annual basis for the Hickey 
Road WDS (spring and fall) for the parameters identified in Table 6. 

• Based on the 2023 surface water chemistry results, there is insufficient evidence 
to determine which upstream location is a better background monitoring 
location. As a result, both HR-SW1 and HR-SW4 should continue to be used to 
assess background surface water quality.  
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• All surface water locations were dry during the October 2023 site visit. The fall 
site visit should be conducted earlier in the season or during the late summer 
season to ensure a second surface water sampling event is possible. 

• The elevated concentrations of parameters at HR-SW2 and HR-SW3 compared to 
upstream HR-SW1 are attributed to impacts from the WDS; with the copper 
concentration at HR-SW2 and the dissolved aluminum concentration at HR-SW3 
exceeding the PWQO. All results were below the MECP Table A and B. Impacts 
observed at these surface water locations can be attributed to the current, or 
cumulative effects of surface runoff from the Site. 
 

7.4 Trigger Mechanisms and Contingency Plan 
 

• The draft groundwater Trigger Mechanism and Contingency Plan was revised in 
March 2021. As of yet, additional MECP comments have not been received for 
the revised proposed groundwater plan. Based on the current monitoring 
network, the groundwater assessment points are monitoring wells HR9-21  
(south CAZ boundary) and HR10-21 (west CAZ boundary). The groundwater 
chemical results in 2023 did not trigger the Tier 1 Contingency Plan response for 
groundwater. 

• The Site Trigger Mechanisms and Contingency Plan for surface water was 
approved by the MECP in November 2020. The surface water trigger plan is 
assessed using HR-SW2 and HR-SW3. The surface water chemical results in 2023 
did not trigger the Tier 1 Contingency Plan response for surface water. 
 

7.5 Landfill Gas 
 

• The RKI Eagle gas results for most locations in 2023 indicate methane 
concentrations are below the concentrations of concern. 

• Landfill gas should continue to be monitored during semi-annual monitoring.  
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7.6 Landfill Capacity 

• The remaining volumetric capacity of the landfill based on the 2023 survey and
estimated waste generation rate is estimated to be 29,378 m3.

• The life expectancy of the WDS was calculated to be 82 years.
• A Closure Plan must be submitted three years prior to the anticipated closure of

the Site as identified in Condition 9 of the ECA.

8 Limiting Conditions 

The conclusions presented in this report represent our professional opinion and are 
based upon the work described in this report and any limiting conditions in the terms of 
reference, scope of work, or conditions noted herein. 

The findings presented in this report are based on conditions observed at the specified 
dates and locations, the analysis of samples for the specified parameters, and 
information obtained for this project. Unless otherwise stated, the findings cannot be 
extended to previous or future site conditions, locations that were not investigated 
directly, or types of analysis not performed. 
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BluMetric Environmental Inc. makes no warranty as to the accuracy or completeness of 
the information provided by others, or of conclusions and recommendations predicated 
on the accuracy of that information. This report has been prepared for The Corporation 
of the Municipality of Hastings Highlands. Any use a third party makes of this report, any 
reliance on the report, or decisions based upon the report, are the responsibility of 
those third parties unless authorization is received from BluMetric Environmental Inc. in 
writing. BluMetric Environmental Inc. accepts no responsibility for any loss or damages 
suffered by any unauthorized third party as a result of decisions made or actions taken 
based on this report. 

Respectfully submitted, 
BluMetric Environmental Inc. 

Mark Somers, B.A.Sc., M.Eng., P.Eng. Lauren Hamilton, B.Eng. 
Engineering Intern Senior Environmental Engineer 
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Location HR1-03 HR2-03R HR2-03R HR3-03 HR3-03 HR3-03 HR4-10 HR4-10 HR5-10 HR5-10
Sample ID HR1-03 HR2-03R HR2-03R HR3-03 HR-QAQC-GW1 (HR3-03) HR3-03 HR4-10 HR4-10 HR5-10 HR5-10

Sample Date 2023-May-03 2023-May-03 2023-Oct-17 2023-May-03 2023-May-03 2023-Oct-17 2023-May-03 2023-Oct-17 2023-May-03 2023-Oct-17
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1 4.17 89.7 35 29.3 29.6 3.9 35.4 110 38.3 38
Nitrate as N mg/L 3.4525 10 - - 0.05 <0.05 <0.05 <0.1 1.84 1.85 0.31 <0.05 <0.1 0.19 <0.1
Sulphate mg/L - 500 - - 0.1 9.52 26.8 7.3 4.6 4.53 7.2 10.6 34 43.9 52
Cations
Calcium (diss) mg/L - - - - 0.05 12.2 99.6 57 34.2 35.1 11 83.6 120 72.1 150
Magnesium (diss) mg/L - - - - 0.05 0.87 13.1 4.8 1.23 1.2 0.82 12.3 21 6.72 14
Potassium (diss) mg/L - - - - 0.2 0.69 37.6 16 1.75 1.72 1.1 41.9 58 9.51 15
Sodium (diss) mg/L 104.4825 200 - - 0.05 1.26 69.9 23 12.6 12.6 9.2 54.8 150 25.8 49
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1 38 403 170 69 66 34 477 660 178 430
Ammonia as N mg/L - - - - 0.02 <0.02 5.3 1.8 <0.02 <0.02 <0.05 21.7 36 1.43 6.9
Chemical Oxygen Demand mg/L - - - - 4 19 168 26 <5 <5 <4 88 200 37 100
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4 2.7 62.5 7.8 1.7 1.5 2.5 35.6 64 10.2 33
Electrical Conductivity uS/cm - - - - 1 84 1080 490 255 252 100 954 1700 541 1000
pH pH units - 6.5 - 8.5 6.5 - 8.5 - 7.16 6.83 7.42 7.05 7.17 7.33 7.24 7.15 7.06 7.07
Total Dissolved Solids mg/L 314 500 - - 10 84 638 260 154 148 90 474 905 318 620
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004 0.018 0.205 0.046 0.013 0.02 0.0058 0.037 0.047 0.004 0.04
Barium (diss) mg/L 0.3025 1 - - 0.002 0.017 0.391 0.13 0.067 0.067 0.023 0.528 0.98 0.137 0.44
Beryllium (diss) mg/L - - Calculated - 0.0004 <0.0005 <0.0005 <0.0004 <0.0005 <0.0005 <0.0004 <0.0005 <0.0004 <0.0005 <0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01 <0.01 0.162 0.085 0.013 0.011 0.024 0.4 0.44 0.302 0.3
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.005 <0.002 <0.005 <0.002 <0.005
Cobalt (diss) mg/L - - - 0.0009 0.0005 <0.0005 0.0531 0.006 0.0046 0.0042 0.00071 0.0246 0.065 0.0196 0.07
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <0.001 0.001 <0.0009 0.001 0.001 0.0017 <0.001 0.0038 0.001 0.0034
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 0.034 46.3 17 0.012 <0.01 <0.1 42.2 83 11.2 49
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 <0.0005 <0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002 <0.002 4.11 2.4 0.02 0.018 <0.002 1.01 2.4 1.11 3.1
Molybdenum (diss) mg/L - - - 0.04 0.0005 <0.002 <0.002 <0.0005 <0.002 <0.002 <0.0005 <0.002 0.00091 <0.002 0.00084
Nickel (diss) mg/L - - 0.025 - 0.001 <0.001 0.009 <0.001 <0.001 <0.001 <0.001 0.009 0.015 0.004 0.0081
Silicon (diss) mg/L - - - - 0.05 4.61 5.09 7.8 3.44 3.47 4.1 9.14 10 6.11 6.4
Silver (diss) mg/L - - 0.0001 - 0.00009 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009
Strontium (diss) mg/L - - - - 0.001 0.05 0.448 0.23 0.093 0.087 0.032 0.359 0.62 0.348 1
Thallium (diss) mg/L - - - 0.0003 0.00005 <0.0003 <0.0003 <0.00005 <0.0003 <0.0003 <0.00005 <0.0003 <0.00005 <0.0003 0.000054
Titanium (diss) mg/L - - - - 0.002 <0.002 0.005 <0.005 <0.002 0.002 <0.005 0.002 <0.005 <0.002 <0.005
Vanadium (diss) mg/L - - - 0.006 0.0005 <0.002 0.007 0.0034 <0.002 <0.002 <0.0005 0.006 0.0097 <0.002 0.0036
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0052

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-HR

Concentration exceeds ODWQS

Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Table 14: 2023 Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.2
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-HR

Concentration exceeds ODWQS

Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Table 14: 2023 Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR6-19 HR6-19 HR7-19 HR7-19 HR8-19 HR8-19 HR8-19 HR9-21 HR9-21 HR10-21 HR10-21
HR6-19 HR6-19 HR7-19 HR7-19 HR8-19 HR8-19 HR-QAQC-GW1 HR9-21 HR9-21 HR10-21 HR10-21

2023-May-03 2023-Oct-17 2023-May-03 2023-Oct-17 2023-May-03 2023-Oct-17 2023-Oct-17 2023-May-03 2023-Oct-17 2023-May-03 2023-Oct-17

4.16 <1 38.1 22 4.64 5.9 1.3 0.79 <1 3.95 <1
<0.05 <0.1 <0.05 0.36 0.63 0.22 0.22 0.45 1.28 1.85 0.4
59.7 8.7 30.9 14 13.8 5.5 5.5 5.14 4.7 3.59 5.2

107 80 102 60 21 11 11 3.47 5.2 6.56 4.2
4.82 2.9 8.69 6.1 2.15 1.1 1.1 0.5 0.74 1.34 0.81
5.82 3.4 22.2 21 1.43 1 1 0.77 1.4 1.18 1
6.83 3.3 37.2 39 4.88 2.9 2.8 1.67 1.8 3.16 2.2

279 200 403 260 59 29 30 8 8.5 18 13
4.28 2.7 13.7 13 <0.02 0.075 0.06 <0.02 <0.05 <0.02 <0.05
56 20 74 45 <5 8.6 9.9 <5 7.9 <5 <4
6.2 4.5 32.4 13 2 1.3 1.3 1.3 1.8 1.4 1.4
624 400 921 620 161 80 80 36 50 69 46
7.34 7.22 7.22 7.07 7.06 7.17 7.13 6.63 6.73 6.84 6.97
350 220 502 320 94 80 70 34 45 48 60

0.015 0.018 0.021 0.02 0.012 0.0069 0.0066 0.01 0.015 0.016 0.0066
0.043 0.037 0.398 0.3 0.025 0.013 0.013 0.012 0.016 0.005 0.0035

<0.0005 <0.0004 <0.0005 <0.0004 <0.0005 <0.0004 <0.0004 <0.0005 <0.0004 <0.0005 <0.0004
0.103 0.069 0.502 0.29 0.022 0.01 0.01 <0.01 <0.01 <0.01 <0.01

<0.0001 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009
<0.002 <0.005 <0.002 <0.005 <0.002 <0.005 <0.005 <0.002 <0.005 <0.002 <0.005

<0.0005 0.0019 0.0572 0.042 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
<0.001 0.0013 0.005 0.0041 0.001 <0.0009 <0.0009 <0.001 <0.0009 <0.001 <0.0009

20.5 21 47.6 38 0.012 <0.1 <0.1 <0.01 <0.1 <0.01 <0.1
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

0.343 0.33 3.17 1.8 0.008 0.003 0.0027 0.005 0.059 <0.002 <0.002
<0.002 <0.0005 <0.002 0.00062 <0.002 <0.0005 <0.0005 <0.002 <0.0005 <0.002 <0.0005
<0.001 0.0023 0.009 0.008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

3.6 5.8 9.38 11 5.66 4.6 4.5 4.43 5.1 4.53 4.1
<0.0001 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009

0.327 0.26 0.363 0.26 0.122 0.07 0.068 0.029 0.062 0.059 0.04
<0.0003 <0.00005 <0.0003 0.000087 <0.0003 <0.00005 <0.00005 <0.0003 <0.00005 <0.0003 <0.00005
<0.002 <0.005 <0.002 <0.005 <0.002 <0.005 <0.005 <0.002 <0.005 <0.002 <0.005
<0.002 0.00084 0.003 0.0019 <0.002 <0.0005 <0.0005 <0.002 <0.0005 <0.002 <0.0005
<0.005 0.011 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005



Location HR-SW1 HR-SW2 HR-SW3 HR-SW3 HR-SW4
Sample ID HR-SW1 HR-SW2 HR-SW3 HR-QAQC-SW1 (HR-SW3) HR-SW4

Sample Date 2023-May-03 2023-May-03 2023-May-03 2023-May-03 2023-May-03
Anions Detection Limit
Chloride mg/L - - 180 128 0.1 0.39 0.38 0.44 0.45 0.36
Nitrate as N mg/L - - - - 0.05 0.18 0.07 <0.05 <0.05 <0.05
Nitrite as N mg/L - - - - 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sulphate mg/L - - 100 - 0.1 4.67 4.18 4.76 4.75 3.85
Cations
Calcium (tot) mg/L - - - - 0.2 9.5 5.45 6.17 6.38 2.14
Magnesium (tot) mg/L - - - - 0.1 0.86 0.76 0.63 0.79 0.62
Potassium (tot) mg/L - - - - 0.5 0.52 1.1 0.53 <0.5 0.81
Sodium (tot) mg/L - - - - 0.1 0.77 0.89 0.57 1.21 0.57
General Chemistry
Alkalinity (as CaCO3) mg/L See Factsheet - - - 5 29 17 13 11 <5
Ammonia as N mg/L - - - - 0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Biochemical Oxygen Demand mg/L - - - - 2 <2 <2 <2 <2 <2
Chemical Oxygen Demand mg/L - - - - 5 <5 <5 <5 30 <5
Electrical Conductivity uS/cm - - - - 2 67 49 45 45 25
pH pH units 6.5 - 8.5 - 6 - 9 - 7.21 7.03 6.75 6.69 6.5
Total Dissolved Solids mg/L - - - - 10 52 50 52 56 40
Total Kjeldahl Nitrogen mg/L - - - - 0.1 0.21 <0.1 0.32 0.36 0.18
Total Phosphorus mg/L 0.03 - - - 0.02 <0.02 <0.02 0.02 <0.02 <0.02
Total Suspended Solids mg/L - - - - 10 <10 <10 <10 <10 <10
Unionized Ammonia (Calc) mg/L - - - - 0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002
Metals
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004 0.095 0.052 0.071 0.079 0.062
Aluminum (tot) mg/L - - - - 0.01 0.07 0.041 0.125 0.167 0.09
Barium (tot) mg/L - - 2.3 - 0.002 0.013 0.012 0.013 0.018 0.011
Boron (tot) mg/L - 0.2 3.55 1.5 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (tot) mg/L - 0.0009 - - 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001 0.001 0.002 0.001 0.001 0.001
Iron (tot) mg/L 0.3 - 1 - 0.01 0.023 0.186 0.079 0.136 0.038
Lead (tot) mg/L - Calculated 0.002 - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Manganese (tot) mg/L - - - - 0.002 <0.002 0.003 0.017 0.05 <0.002
Zinc (tot) mg/L - 0.02 0.089 0.03 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds PWQO-GENERAL
Concentration exceeds PWQO-INTERIM
Concentration exceeds MECP-GD-TA
Concentration exceeds MECP-GD-TB MECP Guidance Document Table B

MECP-GD-TB

Table 15: 2023 Surface Water Chemistry Results - Hickey Road WDS

Provincial Water Quality Objectives General
Provincial Water Quality Objectives Interim
MECP Guidance Document Table A

Parameter Units
PWQO-

GENERAL
PWQO-

INTERIM
MECP-GD-TA
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Site Features

Surveyed Boundary (4.0 ha) (PA Miller, 2018)

Surveyed CAZ (1.12 ha) (PA Miller, 2018)

NOTES:
- Site Property Boundary: 4.0 ha
- Ortho Image taken by a UAV flight in 2017
- UTM zone used is CSRS 18

SW4 is located
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NOTES:
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@A Groundwater Monitoring Location

#0 Benchmark

#* Surface Water Sampling Locations

D GPS Coordinates

Site Features

Surveyed Boundary (4.0 ha) (PA Miller, 2018)

Surveyed CAZ (1.12 ha) (PA Miller, 2018)

Groundwater Contour (masl)

Inferred Direction of Groundwater Flow

NOTES:
- Site Property Boundary: 4.0 ha
- All well Elevation Data Based on 2021 Survey Data
- Ortho Image taken by a UAV flight in 2017
- UTM zone used is CSRS 18
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Photo 2: Front Entrance with Signage – May 3, 2023Photo 1: Signage at Front Entrance– May 3, 2023

Photo 4: Bulk Waste Area – May 3, 2023Photo 3: Attendant’s Building and Recycling Bins – May 3, 2023
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Photo 6: Household Waste Landfilling Area – May 3, 2023Photo 5: Scrap Metal Area – May 3, 2023

Photo 8: Household Waste Landfilling Area – May 3, 2023Photo 7: Household Waste Landfilling Area – May 3, 2023
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Photo 10: HR-SW2 monitoring location – May 3, 2023Photo 9:  HR-SW1 monitoring location – May 3, 2023

Photo 12: HR-SW4 monitoring location – May 3, 2023Photo 11: HR-SW3 monitoring location – May 3, 2023



230225-05  - Hickey Road WDS  - 2023 Environmental Monitoring Page 4

Photo 14: Attendant’s building and recycle bins  – 

October 17, 2023
Photo 13: Front entrance and signage – October 17, 2023

Photo 16: Waste Segregation Areas – October 17, 2023Photo 15: Waste Segregation Areas – October 17, 2023
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Photo 17: Household Waste Landfilling Area  – October 17, 

2023

Photo 18: Household Waste Landfilling Area  – October 17, 2023



230225-05  - Hickey Road WDS  - 2023 Environmental Monitoring Page 6

Photo 20: HR-SW2 monitoring location – October 17, 2023Photo 19: HR-SW1 monitoring location October 17, 2023

Photo 22: HR-SW4 monitoring location – October 17, 2023Photo 21: HR-SW3 monitoring location – October 17, 2023
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Appendix A 
Environmental Compliance Approval 
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Appendix B 
Monitoring and Screening Checklist 

  



This Monitoring Report is being submitted under the following: 















Recommendations: 

Based on my technical review of the monitoring results for the waste disposal site: 

No changes to the 
r monitoring program are 

recommended 

The following change(s) to 
(i' the monitoring program is/ 

are recommended: 

No Changes to site design 
(i' and operation are 

recommended 

The following change(s) to 

("' 
the site design and 
operation is/are 
recommended: 

Name: 

Seal: 

The current groundwater monitoring network may not be adequately addressing potential 
groundwater impacts along the east and southeast property limit. An additional groundwater 
monitoring well may be required; this will be further assessed in 2024. 

We recommend that a reduced semi-annual groundwater program be implemented. This will 
include a full round of water levels during both spring and fall events, a partial spring groundwater 
monitoring event, and a full fall monitoring event. 

Mark Somers, P.Eng 
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Appendix C 
Groundwater Monitoring Well Logs 

  



HR1-03
KB1946-5

Hickey Road WDS

Municipality of Hastings Highlands

Zone 18 T North 5005343, East 273268 B. M.

100.49100.49

97.44

95.92

94.39

93.78

Ground Surface
Brown SAND, trace small 
gravel, dry.

Brown SAND, dry.

Brown SAND to grey 
SILTY SAND, wet to 
saturated.

Grey Silty SAND to 
SAND and GRAVEL, wet 
to saturated.

End of Borehole

 SS1 

 SS2 

 SS3 

 SS4 

 SS5 

 SS 

 SS 

 SS 

 SS 

 SS 

 7 

 29 

 14 

 7 

 32 

 16" 

 16" 

 18" 

 11" 

 10" 

Steel locking protective 
cover and casing
Stick-up: 0.73m

51mm (2") I.D. Sch. 40 PVC 
pipe

Native backfill

3/8" Bentonite holeplug

#3 Silica sand pack

10' Slot 10 PVC screen (2")

8" Hollow Stem Auger

July 21/03

8" (205mm)

Elevation TPVC - 101.22 m

Log of Borehole:
Project No:

Project:

Client:

Site Coordinates: Field Personnel:

Drill Method:

Drill Date:

Hole Size:

Datum:

Checked by:

Sheet: 1 of 1

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
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y Well
Construction Comments



HR2-03
KB1946-5

Hickey Road WDS

Municipality of Hastings Highlands

Zone 18 T North 5005299, East 273288 B. M.

99.6499.64

96.59

95.07

93.54

92.93

Ground Surface
SAND mixed with 
GARBAGE (plastic, 
metal).

Brown SAND with trace 
Gravel, dry.

Brown SAND with trace 
Gravel, wet to saturated.

Brown SAND, saturated.

End of Borehole

 SS1 

 SS2 

 SS3 

 SS 

 SS 

 SS 

 13 

 14 

 13 

 16" 

 10" 

Steel locking protective 
cover and casing
Stick-up: 0.58m

51mm (2") I.D. Sch. 40 PVC 
pipe

Native backfill

3/8" Bentonite holeplug

#3 Silica sand pack

10' Slot 10 PVC screen (2")

8" Hollow Stem Auger

July 21/03

8" (205mm)

Elevation TPVC - 100.22 m

Log of Borehole:
Project No:

Project:

Client:

Site Coordinates: Field Personnel:

Drill Method:

Drill Date:

Hole Size:

Datum:

Checked by:

Sheet: 1 of 1

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
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Log of Borehole:
Project No:

Project:

Client:

Site Coordinates: Field Personnel:

Drill Method:

Drill Date:

Hole Size:

Ground Elevation: Checked by: Sheet: 1 of 1

T.O.P.:

Static WL:

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION

D
e

p
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ft  m
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e
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p
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e

R
e
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ry Well
Construction

Comments

HR2-03 R
KB5082-05

Hickey Road WDS

Municipality of Hastings Highlands

Zone 18 T North 5005259, East 273284 B. M.

0.00

-7.41

Ground Surface

HR2-03 damaged by 
vehicle traffic.

Replacement Monitor 
Drilling Detail:

Protective casing and 
top section of PVC pipe 
removed.

Centred augers over 
existing hole and 
overdrilled to depth. 

Drilled to refusal at  
24'6" on assumed 
bedrock/boulder.  
Original bottom depth 
was 22'.

Replacement Monitor 
installed as detailed.

Protective cement 
barrier installed around 
monitor.

MOE Well Tag A163241

End of Borehole

Steel locking protective cover 
and casing
PVC S/U - 0.60m

51mm (2") I.D. Sch. 40 PVC 
pipe

Bentonite Holeplug

#3 Silica sand pack

10' Slot 10 PVC screen (2")

8" Hollow Stem Auger

January 5, 2016

8" (205mm)

0



HR3-03
KB1946-5

Hickey Road WDS

Municipality of Hastings Highlands

Zone 18 T North 5005379, East 273159 B. M.

101.11101.11

98.06

96.54

95.01

94.40

Ground Surface
Brown SAND, trace 
Gravel, dry.

Brown SAND, dry.

Brown SAND, wet to 
saturated.

Brown SAND, saturated.

End of Borehole

 SS1 

 SS2 

 SS3 

 SS4 

 SS 

 SS 

 SS 

 SS 

 15 

 18 

 18 

 9 

 15" 

 17" 

 15" 

 18" 

Steel locking protective 
cover and casing
Stick-up: 0.53m

51mm (2") I.D. Sch. 40 PVC 
pipe

Native backfill

3/8" Bentonite holeplug

#3 Silica sand pack

10' Slot 10 PVC screen (2")

8" Hollow Stem Auger

July 21/03

8" (205mm)

Elevation TPVC - 101.64 m

Log of Borehole:
Project No:

Project:

Client:

Site Coordinates: Field Personnel:

Drill Method:

Drill Date:

Hole Size:

Datum:

Checked by:

Sheet: 1 of 1
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Log of Borehole:
Project No:

Project:

Client:

Site Coordinates: Field Personnel:

Drill Method:

Drill Date:

Hole Size:

Ground Elevation: Checked by: Sheet: 1 of 1

T.O.P.:

Static WL:

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
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ry Well

Construction
Comments

HR4-10
KB1946-5

Hickey Road WDS

Municipality of Hastings Highlands

Zone 18 T North 5005255, East 273244 B. M.

100.39

99.78

97.34

95.82

95.21

94.29

92.77

Ground Surface

Brown Sandy TOPSOIL 
- some organics

Brown SAND, dry.

Brown SAND, dry to 
moist

Brown SAND, moist to 
wet

Brown SAND, trace 
small gravel, wet to 
saturated

Grey/Brown SAND, 
trace small gravel, 
saturated

End of Borehole

Steel locking protective cover 
and casing
PVC S/U - 0.72m

51mm (2") I.D. Sch. 40 PVC 
pipe

Bentonite Holeplug

#3 Silica sand pack

10' Slot 10 PVC screen (2")

8" Hollow Stem Auger

April 21, 2010

8" (205mm)

100.39



Log of Borehole:
Project No:

Project:

Client:

Site Coordinates: Field Personnel:

Drill Method:

Drill Date:

Hole Size:

Ground Elevation: Checked by: Sheet: 1 of 1

T.O.P.:

Static WL:

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
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e
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e
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o
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e
ry Well

Construction
Comments

HR5-10
KB1946-5

Hickey Road WDS

Municipality of Hastings Highlands

Zone 18 T North 5005259, East 273284 B. M.

100.59

99.06

97.54

96.02

94.49

92.36

Ground Surface

Brown SAND - trace 
organics near surface, 
dry

Brown SAND, dry.

Grey/Brown SAND, dry 
to moist

Grey/Brown SAND - 
trace small gravel, 
moist to wet

Grey/Brown SAND, 
trace gravel, saturated

End of Borehole

Steel locking protective cover 
and casing
PVC S/U - 0.78m

51mm (2") I.D. Sch. 40 PVC 
pipe

Bentonite Holeplug

#3 Silica sand pack

10' Slot 10 PVC screen (2")

8" Hollow Stem Auger

April 21, 2010

8" (205mm)

100.588



Sand Fill
Light brown, dry.

- medium browm, dry, trace waste (wood, plastic).

Waste
Dry, sand and waste (wood, plastic, metal).

- plastic waste.

- wet.

End of well at 7.52 m

Well Completion Details:
Screened interval from 4.47 m to 7.52 m below
surface
Elevation at top of pipe (TOP) = 363.34 m

4 in. sq. steel monument with lock

PVC Stickup = 0.79m

bentonite gravel seal

3.05m x 50mm slot 10 PVC screen within
No. 2 silica sand pack

362.57
0.00Ground Surface

3.05

7.52

359.52

355.05

S
am
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ID

2019 July 15

Canadian Environmental Drilling

Hollow Stem Auger

0.2 m (OD)
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I.O'C.

SUBSURFACE PROFILE
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s

Ground:

TOP:

UTM NAD83 (Zone 18T):

Drill Date:

Drilled By:

Drilling Method:

Hole Diameter:

Headspace Vapour Level

(ppm)

WELL COMPLETION

A259052

Project No.:

Client:

Report:

Site Address:

190495-03

Municipality of Hastings Highlands

2019 Monitoing well Installations

Hickey Road W.D.S.

202 Hickey Rd. East, Maynooth, Ontario

S
ym

bo
l

Notes:
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.l.
)

Sheet

1 of 1

Well ID: HR6-19

Description

MOECC Well Tag:

B
lo

w
 C

ou
nt

s

Elevation 362.57 m

363.34 m

.
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Datum: HR-BM2
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Sand
Light brown, dry.

- medium brown, dry.

- moist

- wet

- brown/grey, saturated.

End of well at 7.62 m

Well Completion Details:
Screened interval from 4.57 m to 7.62 m below
surface
Elevation at top of pipe (TOP) = 362.09 m

4 in. sq. steel monument with lock

PVC Stickup = 0.78m

bentonite gravel seal

3.05m x 50mm slot 10 PVC screen within
No. 2 silica sand pack

361.30
0.00Ground Surface

7.62
353.68

S
am

pl
e 

ID

2019 July 15

Canadian Environmental Drilling

Hollow Stem Auger

0.2 m (OD)

AUGER SAMPLE

SAMPLE

C
on

st
ru

ct
io

n

Notes

B.M.

I.O'C.

SUBSURFACE PROFILE

T
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e
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)
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b 
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si

s

Ground:

TOP:

UTM NAD83 (Zone 18T):

Drill Date:

Drilled By:

Drilling Method:

Hole Diameter:

Headspace Vapour Level

(ppm)

WELL COMPLETION

Project No.:

Client:

Report:

Site Address:

190495-03

Municipality of Hastings Highlands

2019 Monitoing well Installations

Hickey Road W.D.S.

202 Hickey Rd. East, Maynooth, Ontario

S
ym

bo
l

Notes:
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Well ID: HR7-19

Description
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Elevation 361.30 m

362.09 m

.

Logged By:
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Datum: HR-BM2

367.80 m
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Sand
Light brown, dry, trace roots fibres.

- light brownish grey, saturated.

End of well at 7.62 m

Well Completion Details:
Screened interval from 4.23 m to 7.28 m below
surface
Elevation at top of pipe (TOP) = 360.89 m

4 in. sq. steel monument with lock

PVC Stickup = 0.77m

bentonite gravel seal

3.05m x 50mm slot 10 PVC screen within
No. 2 silica sand pack

native soil collaspe

360.11
0.00Ground Surface

7.62
352.49

S
am

pl
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ID

2019 July 15

Canadian Environmental Drilling

Hollow Stem Auger

0.2 m (OD)

AUGER SAMPLE

SAMPLE
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Notes

B.M.

I.O'C.

SUBSURFACE PROFILE
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s

Ground:

TOP:

UTM NAD83 (Zone 18T):

Drill Date:

Drilled By:

Drilling Method:

Hole Diameter:

Headspace Vapour Level

(ppm)

WELL COMPLETION

Project No.:

Client:

Report:

Site Address:

190495-03

Municipality of Hastings Highlands

2019 Monitoing well Installations

Hickey Road W.D.S.

202 Hickey Rd. East, Maynooth, Ontario

S
ym

bo
l

Notes:
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Well ID: HR8-19

Description
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Elevation 360.11 m

360.89 m

.
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Datum: HR-BM2

367.80 m
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 4.75 m bgs  (354.92 m)

352.1

GRAVELLY SAND
Brown medium coarse sand with trace amounts
of gravel

Saturated
    5.5 m:  Saturated soils

Observations made from auger. EOH at 7.62
mbgs.

[7.6]

Ground Surface

J-Plug

Monument Well Casing
Stickup

Granular Drainage Layer

Bentonite Seal

Silica Sand Filter

50 mm 010 Slot PVC Screen

Cuttings Backfill

0.0

7.6

359.7

5005132.000 N

273305.000 E

359.67 m

360.51 m

Drilled By:

Drilling Method:

Drill Date: Hole Diameter (OD):

Logged By:

IOChecked By:

BM
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Canadian Environmental Drilling

Tri-Cone

Description
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Project No.:

Client:

Report:

Site Address:

210217-02

Municipality of Hastings Highlands

Hickey Road WDS

202 Hickey Road East

Maynooth, ON
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TOP:

Elevation

Notes

True Groundwater Strike / Stabilized Groundwater Level

Perched Groundwater Strike / Unstabilized Groundwater Level
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 6.66 m bgs  (355.15 m)

352.7

GRAVELLY SAND
Brown coarse sand with trace amounts of gravel

Saturated
    4.9 m:  Saturated soils

Observations made from auger. EOH at 9.14
mbgs.

[9.1]

Ground Surface

J-Plug

Monument Well Casing
Stickup

Granular Drainage Layer

Bentonite Seal

Silica Sand Filter

50 mm 010 Slot PVC Screen

0.0

9.1

361.8

5005129.000 N

273239.000 E

361.81 m

362.62 m

Drilled By:

Drilling Method:

Drill Date: Hole Diameter (OD):

Logged By:

IOChecked By:

SD

2021 August 19

Canadian Environmental Drilling

Tri-Cone

Description

D
ep

th
 (

m
) 

/
E

le
v.

 (
m

.a
.s

.l.
)

Project No.:

Client:

Report:

Site Address:

210217-02

Municipality of Hastings Highlands

Hickey Road WDS

202 Hickey Road East

Maynooth, ON

Sheet

1 of 1
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UTM NAD-83 (Zone 18):

Ground:

TOP:

Elevation

Notes

True Groundwater Strike / Stabilized Groundwater Level

Perched Groundwater Strike / Unstabilized Groundwater Level
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Appendix D 
Field Forms, Laboratory Reports, and Chain of Custody Records   
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Appendix D 
D-1 Site Observation Forms 
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Appendix D 
D-2 Groundwater Laboratory Reports 

  



CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.
4 Cataraqui Street
Kingston, ON   K7K1Z7    
(613) 531-2725

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Nivine Basily, Inorganics Report WriterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 12

May 17, 2023

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
· For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

23T021603AGAT WORK ORDER:

ATTENTION TO: Carolyn Miller

PROJECT: 230225-05

Laboratories (V1) Page 1 of 12

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



HR1-03 HR2-03R HR3-03 HR4-10SAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

2023-05-03
13:10

2023-05-03
13:34

2023-05-03
13:21

2023-05-03
13:50

DATE SAMPLED:

4965954 RDL 4965959 RDL 4965960 RDL 4965961G / S RDLUnitParameter

7.16 NA 6.83 NA 7.05 NA 7.24pH NApH Units

38 5 403 5 69 5 477Alkalinity (as CaCO3) 5mg/L

84 2 1080 2 255 2 954Electrical Conductivity 2µS/cm

84 10 638 10 154 10 474Total Dissolved Solids 10mg/L

4.17 0.12 89.7 0.10 29.3 0.12 35.4Chloride 0.10mg/L

<0.05 0.05 <0.05 0.05 1.84 0.05 <0.05Nitrate as N 0.05mg/L

9.52 0.10 26.8 0.10 4.60 0.10 10.6Sulphate 0.10mg/L

<0.02 0.03 5.30 0.02 <0.02 0.16 21.7Ammonia as N 0.02mg/L

19 10 168 5 <5 5 88Chemical Oxygen Demand 5mg/L

2.7 0.5 62.5 0.5 1.7 0.5 35.6Dissolved Organic Carbon 0.5mg/L

12.2 0.05 99.6 0.05 34.2 0.05 83.6Dissolved Calcium 0.05mg/L

0.87 0.05 13.1 0.05 1.23 0.05 12.3Dissolved Magnesium 0.05mg/L

0.69 0.50 37.6 0.50 1.75 0.50 41.9Dissolved Potassium 0.50mg/L

1.26 0.05 69.9 0.05 12.6 0.05 54.8Dissolved Sodium 0.05mg/L

0.018 0.004 0.205 0.004 0.013 0.004 0.037Dissolved Aluminum 0.004mg/L

0.017 0.002 0.391 0.002 0.067 0.002 0.528Dissolved Barium 0.002mg/L

<0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005Dissolved Beryllium 0.0005mg/L

<0.010 0.010 0.162 0.010 0.013 0.010 0.400Dissolved Boron 0.010mg/L

<0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001Dissolved Cadmium 0.0001mg/L

<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Dissolved Chromium 0.002mg/L

<0.0005 0.0005 0.0531 0.0005 0.0046 0.0005 0.0246Dissolved Cobalt 0.0005mg/L

<0.001 0.001 0.001 0.001 0.001 0.001 <0.001Dissolved Copper 0.001mg/L

<0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 0.0009Dissolved Lead 0.0005mg/L

0.034 0.010 46.3 0.010 0.012 0.010 42.2Dissolved Iron 0.010mg/L

<0.002 0.002 4.11 0.002 0.020 0.002 1.01Dissolved Manganese 0.002mg/L

<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Dissolved Molybdenum 0.002mg/L

<0.001 0.001 0.009 0.001 <0.001 0.001 0.009Dissolved Nickel 0.001mg/L

4.61 0.25 5.09 0.05 3.44 0.25 9.14Dissolved Silicon 0.05mg/L

<0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001Dissolved Silver 0.0001mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021603

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Groundwater Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 12



HR1-03 HR2-03R HR3-03 HR4-10SAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

2023-05-03
13:10

2023-05-03
13:34

2023-05-03
13:21

2023-05-03
13:50

DATE SAMPLED:

4965954 RDL 4965959 RDL 4965960 RDL 4965961G / S RDLUnitParameter

0.050 0.005 0.448 0.005 0.093 0.005 0.359Dissolved Strontium 0.005mg/L

<0.0003 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003Dissolved Thallium 0.0003mg/L

<0.002 0.002 0.005 0.002 <0.002 0.002 0.002Dissolved Titanium 0.002mg/L

<0.002 0.002 0.007 0.002 <0.002 0.002 0.006Dissolved Vanadium 0.002mg/L

0.005 0.005 <0.005 0.005 <0.005 0.005 <0.005Dissolved Zinc 0.005mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021603

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Groundwater Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 12



HR5-10 HR9-21HR6-19 HR7-19 HR8-19SAMPLE DESCRIPTION:

WaterWater Water Water WaterSAMPLE TYPE:

2023-05-03
14:48

2023-05-03
13:43

2023-05-03
14:00

2023-05-03
14:10

2023-05-03
14:30

DATE SAMPLED:

49659664965962 RDL 4965963 RDL 4965964 RDL 4965965G / S RDLUnitParameter

7.06 NA 7.34 NA 7.22 NA 7.06pH 6.63NApH Units

178 5 279 5 403 5 59Alkalinity (as CaCO3) 85mg/L

541 2 624 2 921 2 161Electrical Conductivity 362µS/cm

318 10 350 10 502 10 94Total Dissolved Solids 3410mg/L

38.3 0.10 4.16 0.12 38.1 0.10 4.64Chloride 0.790.10mg/L

0.19 0.05 <0.05 0.05 <0.05 0.05 0.63Nitrate as N 0.450.05mg/L

43.9 0.10 59.7 0.10 30.9 0.10 13.8Sulphate 5.140.10mg/L

1.43 0.03 4.28 0.06 13.7 0.02 <0.02Ammonia as N <0.020.02mg/L

37 5 56 5 74 5 <5Chemical Oxygen Demand <55mg/L

10.2 0.5 6.2 0.5 32.4 0.5 2.0Dissolved Organic Carbon 1.30.5mg/L

72.1 0.05 107 0.05 102 0.05 21.0Dissolved Calcium 3.470.05mg/L

6.72 0.05 4.82 0.05 8.69 0.05 2.15Dissolved Magnesium 0.500.05mg/L

9.51 0.50 5.82 0.50 22.2 0.50 1.43Dissolved Potassium 0.770.50mg/L

25.8 0.05 6.83 0.05 37.2 0.05 4.88Dissolved Sodium 1.670.05mg/L

0.004 0.004 0.015 0.004 0.021 0.004 0.012Dissolved Aluminum 0.0100.004mg/L

0.137 0.002 0.043 0.002 0.398 0.002 0.025Dissolved Barium 0.0120.002mg/L

<0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005Dissolved Beryllium <0.00050.0005mg/L

0.302 0.010 0.103 0.010 0.502 0.010 0.022Dissolved Boron <0.0100.010mg/L

<0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001Dissolved Cadmium <0.00010.0001mg/L

<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Dissolved Chromium <0.0020.002mg/L

0.0196 0.0005 <0.0005 0.0005 0.0572 0.0005 <0.0005Dissolved Cobalt <0.00050.0005mg/L

0.001 0.001 <0.001 0.001 0.005 0.001 0.001Dissolved Copper <0.0010.001mg/L

<0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005Dissolved Lead <0.00050.0005mg/L

11.2 0.010 20.5 0.010 47.6 0.010 0.012Dissolved Iron <0.0100.010mg/L

1.11 0.002 0.343 0.002 3.17 0.002 0.008Dissolved Manganese 0.0050.002mg/L

<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Dissolved Molybdenum <0.0020.002mg/L

0.004 0.001 <0.001 0.001 0.009 0.001 <0.001Dissolved Nickel <0.0010.001mg/L

6.11 0.05 3.60 0.25 9.38 0.05 5.66Dissolved Silicon 4.430.05mg/L

<0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001Dissolved Silver <0.00010.0001mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021603

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Groundwater Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 12



HR5-10 HR9-21HR6-19 HR7-19 HR8-19SAMPLE DESCRIPTION:

WaterWater Water Water WaterSAMPLE TYPE:

2023-05-03
14:48

2023-05-03
13:43

2023-05-03
14:00

2023-05-03
14:10

2023-05-03
14:30

DATE SAMPLED:

49659664965962 RDL 4965963 RDL 4965964 RDL 4965965G / S RDLUnitParameter

0.348 0.005 0.327 0.005 0.363 0.005 0.122Dissolved Strontium 0.0290.005mg/L

<0.0003 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003Dissolved Thallium <0.00030.0003mg/L

<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Dissolved Titanium <0.0020.002mg/L

<0.002 0.002 <0.002 0.002 0.003 0.002 <0.002Dissolved Vanadium <0.0020.002mg/L

<0.005 0.005 <0.005 0.005 <0.005 0.005 <0.005Dissolved Zinc <0.0050.005mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021603

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Groundwater Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 12



HR-QAQC-GW1HR10-21SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-05-03
13:10

2023-05-03
14:20

DATE SAMPLED:

4965967 4965968G / S RDLUnitParameter

6.84 7.17pH NApH Units

18 66Alkalinity (as CaCO3) 5mg/L

69 252Electrical Conductivity 2µS/cm

48 148Total Dissolved Solids 10mg/L

3.95 29.6Chloride 0.10mg/L

1.85 1.85Nitrate as N 0.05mg/L

3.59 4.53Sulphate 0.10mg/L

<0.02 <0.02Ammonia as N 0.02mg/L

<5 <5Chemical Oxygen Demand 5mg/L

1.4 1.5Dissolved Organic Carbon 0.5mg/L

6.56 35.1Dissolved Calcium 0.05mg/L

1.34 1.20Dissolved Magnesium 0.05mg/L

1.18 1.72Dissolved Potassium 0.50mg/L

3.16 12.6Dissolved Sodium 0.05mg/L

0.016 0.020Dissolved Aluminum 0.004mg/L

0.005 0.067Dissolved Barium 0.002mg/L

<0.0005 <0.0005Dissolved Beryllium 0.0005mg/L

<0.010 0.011Dissolved Boron 0.010mg/L

<0.0001 <0.0001Dissolved Cadmium 0.0001mg/L

<0.002 <0.002Dissolved Chromium 0.002mg/L

<0.0005 0.0042Dissolved Cobalt 0.0005mg/L

<0.001 0.001Dissolved Copper 0.001mg/L

<0.0005 <0.0005Dissolved Lead 0.0005mg/L

<0.010 <0.010Dissolved Iron 0.010mg/L

<0.002 0.018Dissolved Manganese 0.002mg/L

<0.002 <0.002Dissolved Molybdenum 0.002mg/L

<0.001 <0.001Dissolved Nickel 0.001mg/L

4.53 3.47Dissolved Silicon 0.05mg/L

<0.0001 <0.0001Dissolved Silver 0.0001mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021603

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Groundwater Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 12



HR-QAQC-GW1HR10-21SAMPLE DESCRIPTION:

WaterWaterSAMPLE TYPE:

2023-05-03
13:10

2023-05-03
14:20

DATE SAMPLED:

4965967 4965968G / S RDLUnitParameter

0.059 0.087Dissolved Strontium 0.005mg/L

<0.0003 <0.0003Dissolved Thallium 0.0003mg/L

<0.002 0.002Dissolved Titanium 0.002mg/L

<0.002 <0.002Dissolved Vanadium 0.002mg/L

<0.005 <0.005Dissolved Zinc 0.005mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4965954-4965968 Dilution required, RDL has been increased accordingly.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021603

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Groundwater Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 12



Groundwater Parameters

pH 4965913 7.58 7.48 1.3% NA 103% 90% 110%

Alkalinity (as CaCO3) 4965913 43 41 4.8% < 5 96% 80% 120%

Electrical Conductivity 4965913 210 211 0.5% < 2 108% 90% 110%

Total Dissolved Solids 4965959 4965959 638 650 1.9% < 10 102% 80% 120%

Chloride
 

4965959 4965959 89.7 90.8 1.2% < 0.10 95% 70% 130% 99% 80% 120% 102% 70% 130%

Nitrate as N 4965959 4965959 <0.05 <0.05 NA < 0.05 95% 70% 130% 97% 80% 120% 94% 70% 130%

Sulphate 4965959 4965959 26.8 27.7 3.3% < 0.10 94% 70% 130% 97% 80% 120% 97% 70% 130%

Ammonia as N 4964680 <0.02 <0.02 NA < 0.02 107% 70% 130% 101% 80% 120% 97% 70% 130%

Chemical Oxygen Demand 4965954 4965954 19 20 NA < 5 99% 80% 120% 106% 90% 110% 107% 70% 130%

Dissolved Organic Carbon
 

4965954 4965954 2.7 2.7 0.0% < 0.5 105% 90% 110% 96% 90% 110% 94% 80% 120%

Dissolved Calcium 4965954 4965954 12.2 12.4 1.6% < 0.05 101% 70% 130% 109% 80% 120% 103% 70% 130%

Dissolved Magnesium 4965954 4965954 0.87 0.85 2.3% < 0.05 102% 70% 130% 101% 80% 120% 99% 70% 130%

Dissolved Potassium 4965954 4965954 0.69 0.67 NA < 0.50 101% 70% 130% 108% 80% 120% 98% 70% 130%

Dissolved Sodium 4965954 4965954 1.26 1.33 5.4% < 0.05 98% 70% 130% 109% 80% 120% 100% 70% 130%

Dissolved Aluminum
 

4965954 4965954 0.018 0.016 NA < 0.004 94% 70% 130% 103% 80% 120% 96% 70% 130%

Dissolved Barium 4965954 4965954 0.017 0.017 0.0% < 0.002 100% 70% 130% 99% 80% 120% 95% 70% 130%

Dissolved Beryllium 4965954 4965954 <0.0005 <0.0005 NA < 0.0005 95% 70% 130% 109% 80% 120% 106% 70% 130%

Dissolved Boron 4965954 4965954 <0.010 <0.010 NA < 0.010 98% 70% 130% 111% 80% 120% 107% 70% 130%

Dissolved Cadmium 4965954 4965954 <0.0001 <0.0001 NA < 0.0001 100% 70% 130% 97% 80% 120% 100% 70% 130%

Dissolved Chromium
 

4965954 4965954 <0.002 <0.002 NA < 0.002 95% 70% 130% 96% 80% 120% 94% 70% 130%

Dissolved Cobalt 4965954 4965954 <0.0005 <0.0005 NA < 0.0005 98% 70% 130% 95% 80% 120% 94% 70% 130%

Dissolved Copper 4965954 4965954 <0.001 <0.001 NA < 0.001 97% 70% 130% 95% 80% 120% 93% 70% 130%

Dissolved Lead 4965954 4965954 <0.0005 <0.0005 NA < 0.0005 98% 70% 130% 93% 80% 120% 87% 70% 130%

Dissolved Iron 4965954 4965954 0.034 0.015 NA < 0.010 94% 70% 130% 98% 80% 120% 96% 70% 130%

Dissolved Manganese
 

4965954 4965954 <0.002 <0.002 NA < 0.002 99% 70% 130% 96% 80% 120% 97% 70% 130%

Dissolved Molybdenum 4965954 4965954 <0.002 <0.002 NA < 0.002 101% 70% 130% 100% 80% 120% 98% 70% 130%

Dissolved Nickel 4965954 4965954 <0.001 <0.001 NA < 0.001 96% 70% 130% 95% 80% 120% 93% 70% 130%

Dissolved Silicon 4965954 4965954 4.61 4.58 0.7% < 0.05 104% 70% 130% 106% 80% 120% 110% 70% 130%

Dissolved Silver 4965954 4965954 <0.0001 <0.0001 NA < 0.0001 97% 70% 130% 95% 80% 120% 95% 70% 130%

Dissolved Strontium
 

4965954 4965954 0.050 0.055 9.5% < 0.005 96% 70% 130% 91% 80% 120% 92% 70% 130%

Dissolved Thallium 4965954 4965954 <0.0003 <0.0003 NA < 0.0003 99% 70% 130% 97% 80% 120% 95% 70% 130%

Dissolved Titanium 4965954 4965954 <0.002 <0.002 NA < 0.002 102% 70% 130% 101% 80% 120% 100% 70% 130%

Dissolved Vanadium 4965954 4965954 <0.002 <0.002 NA < 0.002 95% 70% 130% 97% 80% 120% 96% 70% 130%

Dissolved Zinc 4965954 4965954 0.005 <0.005 NA < 0.005 98% 70% 130% 95% 80% 120% 93% 70% 130%

 
Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.

 

Groundwater Parameters

Ammonia as N 4965965 4965965 <0.02 <0.02 NA < 0.02 99% 70% 130% 101% 80% 120% 97% 70% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021603

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 17, 2023 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 8 of 12

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



 
Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.

 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021603

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 17, 2023 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Chemical Oxygen Demand INOR-93-6042
modified from SM 5220 A and SM 
5220 D

SPECTROPHOTOMETER

Dissolved Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

Dissolved Calcium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Dissolved Potassium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Sodium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Aluminum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Beryllium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cobalt MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Iron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Manganese MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Molybdenum MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Nickel MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Silicon MET-93-6105 modified from EPA 6010D ICP/OES

Dissolved Silver MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Strontium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Thallium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021603

Method Summary

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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Dissolved Titanium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Vanadium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021603

Method Summary

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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Page 12 of 12



BUREAU VERITAS JOB #: C3W5762
Received: 2023/10/19, 10:36

CERTIFICATE OF ANALYSIS

Your Project #: 230225-05

Report Date: 2023/10/27
Report #: R7881990

Version: 1 - Final

Attention: Cecilia Bandler

BluMetric Environmental Inc
The Tower - The Woolen Mill
4 Cataraqui St
Kingston, ON
CANADA          K7K 1Z7

Your C.O.C. #: 781220

Site Location: Hickey Road

Sample Matrix: Water
# Samples Received: 10

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 10 N/A 2023/10/25 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 10 N/A 2023/10/24 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 10 N/A 2023/10/25 CAM SOP-00416 SM 23 5220 D m

Conductivity 10 N/A 2023/10/25 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 10 N/A 2023/10/27 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 10 N/A 2023/10/26 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 10 N/A 2023/10/26 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 8 N/A 2023/10/24 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Nitrate & Nitrite as Nitrogen in Water (2) 2 N/A 2023/10/25 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 10 2023/10/21 2023/10/25 CAM SOP-00413 SM 4500H+ B m

Sulphate by Automated Turbidimetry 10 N/A 2023/10/24 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 10 2023/10/24 2023/10/25 CAM SOP-00428 SM 23 2540C m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.

Page 1 of 16
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C3W5762
Received: 2023/10/19, 10:36

CERTIFICATE OF ANALYSIS

Your Project #: 230225-05

Report Date: 2023/10/27
Report #: R7881990

Version: 1 - Final

Attention: Cecilia Bandler

BluMetric Environmental Inc
The Tower - The Woolen Mill
4 Cataraqui St
Kingston, ON
CANADA          K7K 1Z7

Your C.O.C. #: 781220

Site Location: Hickey Road

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Christine Gripton, Senior Project Manager
Email: Christine.Gripton@bureauveritas.com
Phone# (519)652-9444
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XIM225 XIM226 XIM227

Sampling Date
2023/10/17

 14:30
2023/10/17

 15:20
2023/10/17

 15:10

COC Number 781220 781220 781220

UNITS
HR3-03
Lab-Dup

RDL QC Batch HR4-10 RDL QC Batch HR5-10 RDL QC Batch

Inorganics

Total Ammonia-N mg/L 36 0.25 9001740 6.9 0.050 9001740

Total Chemical Oxygen Demand (COD) mg/L 200 12 9000852 100 4.0 9000852

Conductivity umho/cm 100 1.0 8997978 1700 1.0 8997978 1000 1.0 8998021

Total Dissolved Solids mg/L 905 10 8998333 620 10 8998333

Dissolved Organic Carbon mg/L 64 0.4 8999278 33 0.4 8999278

pH pH 7.30 8997977 7.15 8997977 7.07 8998020

Dissolved Sulphate (SO4) mg/L 34 1.0 8997920 52 1.0 8997731

Alkalinity (Total as CaCO3) mg/L 35 1.0 8997974 660 1.0 8997974 430 1.0 8998017

Dissolved Chloride (Cl-) mg/L 110 1.0 8997913 38 1.0 8997726

Nitrate (N) mg/L ND 0.10 8997678 ND 0.10 8997678

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

ND = Not Detected at a concentration equal or greater than the indicated Detection Limit.

Bureau Veritas ID XIM224 XIM224 XIM225

Sampling Date
2023/10/17

 14:50
2023/10/17

 14:50
2023/10/17

 14:30

COC Number 781220 781220 781220

UNITS HR2-03R RDL QC Batch
HR2-03R
Lab-Dup

RDL QC Batch HR3-03 RDL QC Batch

Inorganics

Total Ammonia-N mg/L 1.8 0.050 9001740 ND 0.050 9001740

Total Chemical Oxygen Demand (COD) mg/L 26 4.0 9000852 25 4.0 9000852 ND 4.0 9000852

Conductivity umho/cm 490 1.0 8997978 100 1.0 8997978

Total Dissolved Solids mg/L 260 10 8998333 90 10 8998333

Dissolved Organic Carbon mg/L 7.8 0.4 8999278 2.5 0.4 8999278

pH pH 7.42 8997977 7.33 8997977

Dissolved Sulphate (SO4) mg/L 7.3 1.0 8997920 7.2 1.0 8997920

Alkalinity (Total as CaCO3) mg/L 170 1.0 8997974 34 1.0 8997974

Dissolved Chloride (Cl-) mg/L 35 1.0 8997913 3.9 1.0 8997913

Nitrate (N) mg/L ND 0.10 8998023 0.31 0.10 8998023

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

ND = Not Detected at a concentration equal or greater than the indicated Detection Limit.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XIM232 XIM233

Sampling Date
2023/10/17

 15:55
2023/10/17

 15:35

COC Number 781220 781220

UNITS HR10-21 HR-QAQC-GW1 RDL QC Batch

Inorganics

Total Ammonia-N mg/L ND 0.060 0.050 9001740

Total Chemical Oxygen Demand (COD) mg/L ND 9.9 4.0 9000852

Conductivity umho/cm 46 80 1.0 8998021

Total Dissolved Solids mg/L 60 70 10 8998333

Dissolved Organic Carbon mg/L 1.4 1.3 0.4 8999278

pH pH 6.97 7.13 8998020

Dissolved Sulphate (SO4) mg/L 5.2 5.5 1.0 8997920

Alkalinity (Total as CaCO3) mg/L 13 30 1.0 8998017

Dissolved Chloride (Cl-) mg/L ND 1.3 1.0 8997913

Nitrate (N) mg/L 0.40 0.22 0.10 8997678

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

ND = Not Detected at a concentration equal or greater than the indicated Detection Limit.

Bureau Veritas ID XIM228 XIM229 XIM230 XIM231

Sampling Date
2023/10/17

 16:20
2023/10/17

 14:00
2023/10/17

 15:35
2023/10/17

 15:45

COC Number 781220 781220 781220 781220

UNITS HR6-19 HR7-19 QC Batch HR8-19 QC Batch HR9-21 RDL QC Batch

Inorganics

Total Ammonia-N mg/L 2.7 13 9001740 0.075 9001740 ND 0.050 9001740

Total Chemical Oxygen Demand (COD) mg/L 20 45 9000852 8.6 9000852 7.9 4.0 9000852

Conductivity umho/cm 400 620 8998021 80 8998021 50 1.0 8998021

Total Dissolved Solids mg/L 220 320 8998333 80 8998333 45 10 8998333

Dissolved Organic Carbon mg/L 4.5 13 8999278 1.3 8999278 1.8 0.4 8999278

pH pH 7.22 7.07 8998020 7.17 8998020 6.73 8998020

Dissolved Sulphate (SO4) mg/L 8.7 14 8997731 5.5 8997920 4.7 1.0 8997731

Alkalinity (Total as CaCO3) mg/L 200 260 8998017 29 8998017 8.5 1.0 8998017

Dissolved Chloride (Cl-) mg/L ND 22 8997726 5.9 8997913 ND 1.0 8997726

Nitrate (N) mg/L ND 0.36 8997678 0.22 8997678 1.28 0.10 8997678

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

ND = Not Detected at a concentration equal or greater than the indicated Detection Limit.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XIM224 XIM225 XIM226 XIM227 XIM228

Sampling Date
2023/10/17

 14:50
2023/10/17

 14:30
2023/10/17

 15:20
2023/10/17

 15:10
2023/10/17

 16:20

COC Number 781220 781220 781220 781220 781220

UNITS HR2-03R HR3-03 QC Batch HR4-10 HR5-10 QC Batch HR6-19 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 46 5.8 8997068 47 40 8997066 18 4.9 8997068

Dissolved Barium (Ba) ug/L 130 23 8997068 980 440 8997066 37 2.0 8997068

Dissolved Beryllium (Be) ug/L ND ND 8997068 ND ND 8997066 ND 0.40 8997068

Dissolved Boron (B) ug/L 85 24 8997068 440 300 8997066 69 10 8997068

Dissolved Cadmium (Cd) ug/L ND ND 8997068 ND ND 8997066 ND 0.090 8997068

Dissolved Calcium (Ca) ug/L 57000 11000 8997068 120000 150000 8997066 80000 200 8997068

Dissolved Chromium (Cr) ug/L ND ND 8997068 ND ND 8997066 ND 5.0 8997068

Dissolved Cobalt (Co) ug/L 6.0 0.71 8997068 65 70 8997066 1.9 0.50 8997068

Dissolved Copper (Cu) ug/L ND 1.7 8997068 3.8 3.4 8997066 1.3 0.90 8997068

Dissolved Iron (Fe) ug/L 17000 ND 8997068 83000 49000 8997066 21000 100 8997068

Dissolved Lead (Pb) ug/L ND ND 8997068 ND ND 8997066 ND 0.50 8997068

Dissolved Magnesium (Mg) ug/L 4800 820 8997068 21000 14000 8997066 2900 50 8997068

Dissolved Manganese (Mn) ug/L 2400 ND 8997068 2400 3100 8997066 330 2.0 8997068

Dissolved Molybdenum (Mo) ug/L ND ND 8997068 0.91 0.84 8997066 ND 0.50 8997068

Dissolved Nickel (Ni) ug/L ND ND 8997068 15 8.1 8997066 2.3 1.0 8997068

Dissolved Potassium (K) ug/L 16000 1100 8997068 58000 15000 8997066 3400 200 8997068

Dissolved Silicon (Si) ug/L 7800 4100 8997068 10000 6400 8997066 5800 50 8997068

Dissolved Silver (Ag) ug/L ND ND 8997068 ND ND 8997066 ND 0.090 8997068

Dissolved Sodium (Na) ug/L 23000 9200 8997068 150000 49000 8997066 3300 100 8997068

Dissolved Strontium (Sr) ug/L 230 32 8997068 620 1000 8997066 260 1.0 8997068

Dissolved Thallium (Tl) ug/L ND ND 8997068 ND 0.054 8997066 ND 0.050 8997068

Dissolved Titanium (Ti) ug/L ND ND 8997068 ND ND 8997066 ND 5.0 8997068

Dissolved Vanadium (V) ug/L 3.4 ND 8997068 9.7 3.6 8997066 0.84 0.50 8997068

Dissolved Zinc (Zn) ug/L ND ND 8997068 ND 5.2 8997066 11 5.0 8997068

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

ND = Not Detected at a concentration equal or greater than the indicated Detection Limit.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XIM229 XIM230 XIM231 XIM232 XIM233

Sampling Date
2023/10/17

 14:00
2023/10/17

 15:35
2023/10/17

 15:45
2023/10/17

 15:55
2023/10/17

 15:35

COC Number 781220 781220 781220 781220 781220

UNITS HR7-19 HR8-19 HR9-21 QC Batch HR10-21 QC Batch HR-QAQC-GW1 RDL QC Batch

Metals

Dissolved Aluminum (Al) ug/L 20 6.9 15 8997068 6.6 8997066 6.6 4.9 8997068

Dissolved Barium (Ba) ug/L 300 13 16 8997068 3.5 8997066 13 2.0 8997068

Dissolved Beryllium (Be) ug/L ND ND ND 8997068 ND 8997066 ND 0.40 8997068

Dissolved Boron (B) ug/L 290 10 ND 8997068 ND 8997066 10 10 8997068

Dissolved Cadmium (Cd) ug/L ND ND ND 8997068 ND 8997066 ND 0.090 8997068

Dissolved Calcium (Ca) ug/L 60000 11000 5200 8997068 4200 8997066 11000 200 8997068

Dissolved Chromium (Cr) ug/L ND ND ND 8997068 ND 8997066 ND 5.0 8997068

Dissolved Cobalt (Co) ug/L 42 ND ND 8997068 ND 8997066 ND 0.50 8997068

Dissolved Copper (Cu) ug/L 4.1 ND ND 8997068 ND 8997066 ND 0.90 8997068

Dissolved Iron (Fe) ug/L 38000 ND ND 8997068 ND 8997066 ND 100 8997068

Dissolved Lead (Pb) ug/L ND ND ND 8997068 ND 8997066 ND 0.50 8997068

Dissolved Magnesium (Mg) ug/L 6100 1100 740 8997068 810 8997066 1100 50 8997068

Dissolved Manganese (Mn) ug/L 1800 3.0 59 8997068 ND 8997066 2.7 2.0 8997068

Dissolved Molybdenum (Mo) ug/L 0.62 ND ND 8997068 ND 8997066 ND 0.50 8997068

Dissolved Nickel (Ni) ug/L 8.0 ND ND 8997068 ND 8997066 ND 1.0 8997068

Dissolved Potassium (K) ug/L 21000 1000 1400 8997068 1000 8997066 1000 200 8997068

Dissolved Silicon (Si) ug/L 11000 4600 5100 8997068 4100 8997066 4500 50 8997068

Dissolved Silver (Ag) ug/L ND ND ND 8997068 ND 8997066 ND 0.090 8997068

Dissolved Sodium (Na) ug/L 39000 2900 1800 8997068 2200 8997066 2800 100 8997068

Dissolved Strontium (Sr) ug/L 260 70 62 8997068 40 8997066 68 1.0 8997068

Dissolved Thallium (Tl) ug/L 0.087 ND ND 8997068 ND 8997066 ND 0.050 8997068

Dissolved Titanium (Ti) ug/L ND ND ND 8997068 ND 8997066 ND 5.0 8997068

Dissolved Vanadium (V) ug/L 1.9 ND ND 8997068 ND 8997066 ND 0.50 8997068

Dissolved Zinc (Zn) ug/L ND ND ND 8997068 ND 8997066 ND 5.0 8997068

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

ND = Not Detected at a concentration equal or greater than the indicated Detection Limit.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM224 Collected: 2023/10/17
Sample ID: HR2-03R

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8997974 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997913 N/A 2023/10/24 Massarat Jan

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8997978 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8998023 N/A 2023/10/25 Chandra Nandlal

pH AT 8997977 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997920 N/A 2023/10/24 Massarat Jan

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM224 Dup Collected: 2023/10/17
Sample ID: HR2-03R

Matrix: Water
Shipped:

Received: 2023/10/19

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM225 Collected: 2023/10/17
Sample ID: HR3-03

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8997974 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997913 N/A 2023/10/24 Massarat Jan

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8997978 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8998023 N/A 2023/10/25 Chandra Nandlal

pH AT 8997977 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997920 N/A 2023/10/24 Massarat Jan

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM225 Dup Collected: 2023/10/17
Sample ID: HR3-03

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8997974 N/A 2023/10/25 Nachiketa Gohil

Conductivity AT 8997978 N/A 2023/10/25 Nachiketa Gohil

pH AT 8997977 2023/10/21 2023/10/25 Nachiketa Gohil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM226 Collected: 2023/10/17
Sample ID: HR4-10

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8997974 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997913 N/A 2023/10/24 Massarat Jan

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8997978 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997066 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8997977 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997920 N/A 2023/10/24 Massarat Jan

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM227 Collected: 2023/10/17
Sample ID: HR5-10

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997726 N/A 2023/10/24 Alina Dobreanu

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997066 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997731 N/A 2023/10/24 Alina Dobreanu

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM228 Collected: 2023/10/17
Sample ID: HR6-19

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997726 N/A 2023/10/24 Alina Dobreanu

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997731 N/A 2023/10/24 Alina Dobreanu

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM228 Collected: 2023/10/17
Sample ID: HR6-19

Matrix: Water
Shipped:

Received: 2023/10/19

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM229 Collected: 2023/10/17
Sample ID: HR7-19

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997726 N/A 2023/10/24 Alina Dobreanu

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997731 N/A 2023/10/24 Alina Dobreanu

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM230 Collected: 2023/10/17
Sample ID: HR8-19

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997913 N/A 2023/10/24 Massarat Jan

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997920 N/A 2023/10/24 Massarat Jan

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM231 Collected: 2023/10/17
Sample ID: HR9-21

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997726 N/A 2023/10/24 Alina Dobreanu

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 9 of 16

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM231 Collected: 2023/10/17
Sample ID: HR9-21

Matrix: Water
Shipped:

Received: 2023/10/19

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997731 N/A 2023/10/24 Alina Dobreanu

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM232 Collected: 2023/10/17
Sample ID: HR10-21

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997913 N/A 2023/10/24 Massarat Jan

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997066 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997920 N/A 2023/10/24 Massarat Jan

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: XIM233 Collected: 2023/10/17
Sample ID: HR-QAQC-GW1

Matrix: Water
Shipped:

Received: 2023/10/19

Alkalinity AT 8998017 N/A 2023/10/25 Nachiketa Gohil

Chloride by Automated Colourimetry KONE 8997913 N/A 2023/10/24 Massarat Jan

Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh

Conductivity AT 8998021 N/A 2023/10/25 Nachiketa Gohil

Dissolved Organic Carbon (DOC) TOCV/NDIR 8999278 N/A 2023/10/27 Gyulshen Idriz

Dissolved Metals by ICPMS ICP/MS 8997068 N/A 2023/10/26 Nan Raykha

Total Ammonia-N LACH/NH4 9001740 N/A 2023/10/26 Prabhjot Kaur

Nitrate & Nitrite as Nitrogen in Water LACH 8997678 N/A 2023/10/24 Chandra Nandlal

pH AT 8998020 2023/10/21 2023/10/25 Nachiketa Gohil

Sulphate by Automated Turbidimetry KONE 8997920 N/A 2023/10/24 Massarat Jan

Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.7°C

Package 2 4.0°C

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BluMetric Environmental Inc
Client Project #: 230225-05

Sampler Initials: CM
Site Location: Hickey Road

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3W5762
Report Date: 2023/10/27

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8997066 Dissolved Aluminum (Al) 2023/10/26 104 80 - 120 105 80 - 120 ND, RDL=4.9 ug/L

8997066 Dissolved Barium (Ba) 2023/10/26 NC 80 - 120 104 80 - 120 ND, RDL=2.0 ug/L 0.79 20

8997066 Dissolved Beryllium (Be) 2023/10/26 106 80 - 120 103 80 - 120 ND, RDL=0.40 ug/L

8997066 Dissolved Boron (B) 2023/10/26 102 80 - 120 97 80 - 120 ND, RDL=10 ug/L 2.7 20

8997066 Dissolved Cadmium (Cd) 2023/10/26 103 80 - 120 101 80 - 120 ND, RDL=0.090 ug/L

8997066 Dissolved Calcium (Ca) 2023/10/26 NC 80 - 120 106 80 - 120 ND, RDL=200 ug/L 2.8 20

8997066 Dissolved Chromium (Cr) 2023/10/26 100 80 - 120 101 80 - 120 ND, RDL=5.0 ug/L

8997066 Dissolved Cobalt (Co) 2023/10/26 96 80 - 120 101 80 - 120 ND, RDL=0.50 ug/L

8997066 Dissolved Copper (Cu) 2023/10/26 106 80 - 120 106 80 - 120 ND, RDL=0.90 ug/L

8997066 Dissolved Iron (Fe) 2023/10/26 NC (1) 80 - 120 104 80 - 120 ND, RDL=100 ug/L 0.17 20

8997066 Dissolved Lead (Pb) 2023/10/26 100 80 - 120 102 80 - 120 ND, RDL=0.50 ug/L

8997066 Dissolved Magnesium (Mg) 2023/10/26 100 80 - 120 106 80 - 120 ND, RDL=50 ug/L 1.1 20

8997066 Dissolved Manganese (Mn) 2023/10/26 NC 80 - 120 101 80 - 120 ND, RDL=2.0 ug/L 0.71 20

8997066 Dissolved Molybdenum (Mo) 2023/10/26 109 80 - 120 105 80 - 120 ND, RDL=0.50 ug/L

8997066 Dissolved Nickel (Ni) 2023/10/26 97 80 - 120 98 80 - 120 ND, RDL=1.0 ug/L

8997066 Dissolved Potassium (K) 2023/10/26 100 80 - 120 108 80 - 120 ND, RDL=200 ug/L

8997066 Dissolved Silicon (Si) 2023/10/26 105 80 - 120 107 80 - 120 ND, RDL=50 ug/L

8997066 Dissolved Silver (Ag) 2023/10/26 85 80 - 120 103 80 - 120 ND, RDL=0.090 ug/L

8997066 Dissolved Sodium (Na) 2023/10/26 NC 80 - 120 106 80 - 120 ND, RDL=100 ug/L 0.83 20

8997066 Dissolved Strontium (Sr) 2023/10/26 97 80 - 120 101 80 - 120 ND, RDL=1.0 ug/L

8997066 Dissolved Thallium (Tl) 2023/10/26 102 80 - 120 104 80 - 120 ND, RDL=0.050 ug/L

8997066 Dissolved Titanium (Ti) 2023/10/26 107 80 - 120 103 80 - 120 ND, RDL=5.0 ug/L

8997066 Dissolved Vanadium (V) 2023/10/26 99 80 - 120 101 80 - 120 ND, RDL=0.50 ug/L

8997066 Dissolved Zinc (Zn) 2023/10/26 98 80 - 120 102 80 - 120 ND, RDL=5.0 ug/L

8997068 Dissolved Aluminum (Al) 2023/10/26 108 80 - 120 107 80 - 120 ND, RDL=4.9 ug/L NC 20

8997068 Dissolved Barium (Ba) 2023/10/26 108 80 - 120 107 80 - 120 ND, RDL=2.0 ug/L 0.76 20

8997068 Dissolved Beryllium (Be) 2023/10/26 105 80 - 120 107 80 - 120 ND, RDL=0.40 ug/L

8997068 Dissolved Boron (B) 2023/10/26 98 80 - 120 100 80 - 120 ND, RDL=10 ug/L NC 20

8997068 Dissolved Cadmium (Cd) 2023/10/26 103 80 - 120 102 80 - 120 ND, RDL=0.090 ug/L

8997068 Dissolved Calcium (Ca) 2023/10/26 114 80 - 120 108 80 - 120 ND, RDL=200 ug/L 1.1 20

8997068 Dissolved Chromium (Cr) 2023/10/26 105 80 - 120 103 80 - 120 ND, RDL=5.0 ug/L
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BluMetric Environmental Inc
Client Project #: 230225-05

Sampler Initials: CM
Site Location: Hickey Road

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8997068 Dissolved Cobalt (Co) 2023/10/26 103 80 - 120 100 80 - 120 ND, RDL=0.50 ug/L

8997068 Dissolved Copper (Cu) 2023/10/26 108 80 - 120 103 80 - 120 ND, RDL=0.90 ug/L

8997068 Dissolved Iron (Fe) 2023/10/26 105 80 - 120 104 80 - 120 ND, RDL=100 ug/L NC 20

8997068 Dissolved Lead (Pb) 2023/10/26 101 80 - 120 98 80 - 120 ND, RDL=0.50 ug/L NC 20

8997068 Dissolved Magnesium (Mg) 2023/10/26 107 80 - 120 108 80 - 120 ND, RDL=50 ug/L 0.28 20

8997068 Dissolved Manganese (Mn) 2023/10/26 103 80 - 120 102 80 - 120 ND, RDL=2.0 ug/L NC 20

8997068 Dissolved Molybdenum (Mo) 2023/10/26 108 80 - 120 105 80 - 120 ND, RDL=0.50 ug/L

8997068 Dissolved Nickel (Ni) 2023/10/26 100 80 - 120 98 80 - 120 ND, RDL=1.0 ug/L

8997068 Dissolved Potassium (K) 2023/10/26 110 80 - 120 108 80 - 120 ND, RDL=200 ug/L 0.87 20

8997068 Dissolved Silicon (Si) 2023/10/26 113 80 - 120 110 80 - 120 ND, RDL=50 ug/L

8997068 Dissolved Silver (Ag) 2023/10/26 104 80 - 120 103 80 - 120 ND, RDL=0.090 ug/L

8997068 Dissolved Sodium (Na) 2023/10/26 107 80 - 120 107 80 - 120 ND, RDL=100 ug/L 0.28 20

8997068 Dissolved Strontium (Sr) 2023/10/26 101 80 - 120 100 80 - 120 ND, RDL=1.0 ug/L

8997068 Dissolved Thallium (Tl) 2023/10/26 102 80 - 120 103 80 - 120 ND, RDL=0.050 ug/L

8997068 Dissolved Titanium (Ti) 2023/10/26 111 80 - 120 107 80 - 120 ND, RDL=5.0 ug/L

8997068 Dissolved Vanadium (V) 2023/10/26 103 80 - 120 101 80 - 120 ND, RDL=0.50 ug/L

8997068 Dissolved Zinc (Zn) 2023/10/26 102 80 - 120 102 80 - 120 ND, RDL=5.0 ug/L

8997678 Nitrate (N) 2023/10/24 99 80 - 120 100 80 - 120 ND, RDL=0.10 mg/L NC 20

8997726 Dissolved Chloride (Cl-) 2023/10/24 NC 80 - 120 94 80 - 120 ND, RDL=1.0 mg/L 1.4 20

8997731 Dissolved Sulphate (SO4) 2023/10/24 NC 75 - 125 93 80 - 120 ND, RDL=1.0 mg/L 0.39 20

8997913 Dissolved Chloride (Cl-) 2023/10/24 94 80 - 120 101 80 - 120 ND, RDL=1.0 mg/L NC 20

8997920 Dissolved Sulphate (SO4) 2023/10/24 96 75 - 125 102 80 - 120 ND, RDL=1.0 mg/L 0.55 20

8997974 Alkalinity (Total as CaCO3) 2023/10/25 97 85 - 115 ND, RDL=1.0 mg/L 2.1 20

8997977 pH 2023/10/25 102 98 - 103 0.34 N/A

8997978 Conductivity 2023/10/25 101 85 - 115 ND, RDL=1.0 umho/cm 0.29 10

8998017 Alkalinity (Total as CaCO3) 2023/10/25 96 85 - 115 ND, RDL=1.0 mg/L 0.22 20

8998020 pH 2023/10/25 102 98 - 103 0.54 N/A

8998021 Conductivity 2023/10/25 101 85 - 115 ND, RDL=1.0 umho/cm 0 10

8998023 Nitrate (N) 2023/10/25 98 80 - 120 100 80 - 120 ND, RDL=0.10 mg/L NC 20

8998333 Total Dissolved Solids 2023/10/25 102 90 - 110 ND, RDL=10 mg/L 0 20

8999278 Dissolved Organic Carbon 2023/10/27 NC 80 - 120 93 80 - 120 ND, RDL=0.4 mg/L 2.1 20
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BluMetric Environmental Inc
Client Project #: 230225-05

Sampler Initials: CM
Site Location: Hickey Road

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

9000852 Total Chemical Oxygen Demand (COD) 2023/10/25 90 80 - 120 97 80 - 120 ND, RDL=4.0 mg/L 2.6 20

9001740 Total Ammonia-N 2023/10/26 100 75 - 125 102 80 - 120 ND, RDL=0.050 mg/L NC 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) The recovery in the matrix spike was not calculated (NC).  Because of the high concentration of this analyte in the parent sample, the relative difference between the spiked and unspiked
concentrations is not sufficiently significant to permit a reliable recovery calculation.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location: Hickey Road

Sampler Initials: CM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.
4 Cataraqui Street
Kingston, ON   K7K1Z7    
(613) 531-2725

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Nivine Basily, Inorganics Report WriterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 7

May 17, 2023

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
· For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

23T021607AGAT WORK ORDER:

ATTENTION TO: Carolyn Miller

PROJECT: 230225-05

Laboratories (V1) Page 1 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



HR-SW2HR-SW1 HR-SW3 HR-SW4 HR-QAQC-SW1SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

2023-05-03
14:38

2023-05-03
14:58

2023-05-03
14:38

2023-05-03
15:20

2023-05-03
15:12

DATE SAMPLED:

4965579 4965634 4965635 4965636 4965637G / S RDLUnitParameter

<2 <2 <2 <2 <2BOD (5) 2mg/L

7.21 7.03 6.75 6.50 6.69pH NApH Units

29 17 13 <5 11Alkalinity (as CaCO3) 5mg/L

67 49 45 25 45Electrical Conductivity 2µS/cm

27.3 16.7 18.0 7.9 19.2Hardness (as CaCO3) (Calculated) 0.5mg/L

52 50 52 40 56Total Dissolved Solids 10mg/L

<10 <10 <10 <10 <10Total Suspended Solids 10mg/L

0.39 0.38 0.44 0.36 0.45Chloride 0.10mg/L

0.18 0.07 <0.05 <0.05 <0.05Nitrate as N 0.05mg/L

<0.05 <0.05 <0.05 <0.05 <0.05Nitrite as N 0.05mg/L

4.67 4.18 4.76 3.85 4.75Sulphate 0.10mg/L

<0.02 <0.02 <0.02 <0.02 <0.02Ammonia as N 0.02mg/L

<0.000002 <0.000002 <0.000002 <0.000002 <0.000002Ammonia-Un-ionized (Calculated) 0.000002mg/L

0.21 <0.10 0.32 0.18 0.36Total Kjeldahl Nitrogen 0.10mg/L

<0.02 <0.02 0.02 <0.02 <0.02Total Phosphorus 0.02mg/L

<5 <5 <5 <5 30Chemical Oxygen Demand 5mg/L

9.50 5.45 6.17 2.14 6.38Total Calcium 0.20mg/L

0.86 0.76 0.63 0.62 0.79Total Magnesium 0.10mg/L

0.52 1.10 0.53 0.81 <0.50Total Potassium 0.50mg/L

0.77 0.89 0.57 0.57 1.21Total Sodium 0.10mg/L

0.095 0.052 0.071 0.062 0.079Aluminum-dissolved 0.004mg/L

0.070 0.041 0.125 0.090 0.167Total Aluminum 0.010mg/L

0.013 0.012 0.013 0.011 0.018Total Barium 0.002mg/L

<0.010 <0.010 <0.010 <0.010 <0.010Total Boron 0.010mg/L

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005Total Cobalt 0.0005mg/L

0.001 0.002 0.001 0.001 0.001Total Copper 0.001mg/L

0.023 0.186 0.079 0.038 0.136Total Iron 0.010mg/L

<0.001 <0.001 <0.001 <0.001 <0.001Total Lead 0.001mg/L

<0.002 0.003 0.017 <0.002 0.050Total Manganese 0.002mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021607

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Surface Water Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 7



HR-SW2HR-SW1 HR-SW3 HR-SW4 HR-QAQC-SW1SAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

2023-05-03
14:38

2023-05-03
14:58

2023-05-03
14:38

2023-05-03
15:20

2023-05-03
15:12

DATE SAMPLED:

4965579 4965634 4965635 4965636 4965637G / S RDLUnitParameter

<0.020 <0.020 <0.020 <0.020 <0.020Total Zinc 0.020mg/L

2023/05/09 2023/05/09 2023/05/09 2023/05/09 2023/05/09Lab Filtration Aluminum Dissolved

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4965579-4965637 Dissolved Aluminum analysis completed on a lab filtered sample.

The calculation of Un-ionized Ammonia: was based on field measured parameters (pH and temperature); Value is reported as calculated.

Un-ionized Ammonia detection limit is a calculated RDL

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-05-05

Certificate of Analysis

ATTENTION TO: Carolyn MillerCLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

AGAT WORK ORDER: 23T021607

DATE REPORTED: 2023-05-17

PROJECT: 230225-05

Surface Water Parameters

SAMPLED BY:SAMPLING SITE:Hickey Road

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 7



Surface Water Parameters

BOD (5) 4964639 4 4 NA < 2 102% 75% 125%

pH 4965913 7.58 7.48 1.3% NA 103% 90% 110%

Alkalinity (as CaCO3) 4965913 43 41 4.8% < 5 96% 80% 120%

Electrical Conductivity 4965913 210 211 0.5% < 2 108% 90% 110%

Total Dissolved Solids
 

4966062 452 468 3.5% < 10 102% 80% 120%

Total Suspended Solids 4965528 <10 <10 NA < 10 98% 80% 120%

Chloride 4968526 168 169 0.6% < 0.10 97% 70% 130% 103% 80% 120% NA 70% 130%

Nitrate as N 4968526 <0.05 <0.05 NA < 0.05 98% 70% 130% 97% 80% 120% 95% 70% 130%

Nitrite as N 4968526 <0.05 <0.05 NA < 0.05 94% 70% 130% 97% 80% 120% 97% 70% 130%

Sulphate
 

4968526 27.5 27.6 0.4% < 0.10 101% 70% 130% 101% 80% 120% 97% 70% 130%

Ammonia as N 4965579 4965579 <0.02 <0.02 NA < 0.02 106% 70% 130% 103% 80% 120% 98% 70% 130%

Total Kjeldahl Nitrogen 4964678 <0.10 <0.10 NA < 0.10 102% 70% 130% 97% 80% 120% 95% 70% 130%

Total Phosphorus 4968519 0.02 <0.02 NA < 0.02 94% 70% 130% 98% 80% 120% 97% 70% 130%

Chemical Oxygen Demand 4965954 19 20 NA < 5 99% 80% 120% 106% 90% 110% 107% 70% 130%

Total Calcium
 

4965521 1.53 1.71 11.1% < 0.20 92% 70% 130% 92% 80% 120% 90% 70% 130%

Total Magnesium 4965521 0.24 0.21 NA < 0.10 85% 70% 130% 100% 80% 120% 84% 70% 130%

Total Potassium 4965521 <0.50 0.65 NA < 0.50 98% 70% 130% 96% 80% 120% 110% 70% 130%

Total Sodium 4965521 1.43 1.69 16.7% < 0.10 90% 70% 130% 103% 80% 120% 87% 70% 130%

Aluminum-dissolved 4965579 4965579 0.095 0.078 19.7% < 0.004 88% 70% 130% 102% 80% 120% 101% 70% 130%

Total Aluminum
 

4965521 0.125 0.115 8.3% < 0.010 97% 70% 130% 99% 80% 120% 87% 70% 130%

Total Barium 4965521 0.012 0.013 8.0% < 0.002 98% 70% 130% 105% 80% 120% 112% 70% 130%

Total Boron 4965521 0.013 0.014 NA < 0.010 102% 70% 130% 105% 80% 120% 111% 70% 130%

Total Cobalt 4965521 <0.0005 <0.0005 NA < 0.0005 94% 70% 130% 103% 80% 120% 99% 70% 130%

Total Copper 4965521 0.001 <0.001 NA < 0.001 97% 70% 130% 98% 80% 120% 94% 70% 130%

Total Iron
 

4965521 0.085 0.084 1.1% < 0.010 96% 70% 130% 103% 80% 120% 102% 70% 130%

Total Lead 4965521 <0.001 <0.001 NA < 0.001 108% 70% 130% 118% 80% 120% 105% 70% 130%

Total Manganese 4965521 0.003 0.005 NA < 0.002 95% 70% 130% 99% 80% 120% 95% 70% 130%

Total Zinc 4965521 <0.020 <0.020 NA < 0.020 106% 70% 130% 101% 80% 120% 122% 70% 130%

 
Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.

Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

 

Surface Water Parameters

Total Phosphorus 4965636 4965636 <0.02 0.02 NA < 0.02 97% 70% 130% 103% 80% 120% 101% 70% 130%

 
Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.

 

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021607

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 17, 2023 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021607

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 17, 2023 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Certified By:
QUALITY ASSURANCE REPORT (V1) Page 5 of 7
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tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis

BOD (5) INOR-93-6006 Modified from SM 5210 B DO METER

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE

Hardness (as CaCO3) (Calculated) MET-93-6105
modified from EPA SW-846 6010C & 
200.7 & SM 2340 B

CALCULATION

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Total Suspended Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Ammonia-Un-ionized (Calculated) MOE REFERENCE, PWQOs Tab 2 CALCULATION

Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

Total Phosphorus INOR-93-6022
modified from SM 4500-P B and SM 
4500-P E

SPECTROPHOTOMETER

Chemical Oxygen Demand INOR-93-6042
modified from SM 5220 A and SM 
5220 D

SPECTROPHOTOMETER

Total Calcium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Potassium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Sodium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Aluminum-dissolved MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Total Aluminum MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Barium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Boron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cobalt MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Copper MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Iron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Lead MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Manganese MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Zinc MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Lab Filtration Aluminum Dissolved SR-78-9001 FILTRATION

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Hickey Road SAMPLED BY:

AGAT WORK ORDER: 23T021607

Method Summary

ATTENTION TO: Carolyn Miller

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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2023 Groundwater Sampling Quality Assurance and Quality Control
(Spring)

Sample Description HR3-03
HR-QAQC-GW1 

(HR3-03)
Date Sampled 3-May-23 3-May-23

Parameter Unit
pH pH Units NA 7.05 7.17 NA
Alkalinity (as CaCO3) mg/L 5 69 66 4%
Electrical Conductivity uS/cm 2 255 252 1%
Total Dissolved Solids mg/L 10 154 148 4%
Chloride mg/L 0.10 29.3 29.6 1%
Nitrate as N mg/L 0.05 1.84 1.85 1%
Sulphate mg/L 0.10 4.6 4.53 2%
Ammonia as N mg/L 0.18 <0.02 <0.02 NA
Chemical Oxygen Demand mg/L 5 <5 <5 NA
Dissolved Organic Carbon mg/L 0.5 1.7 1.5 NA
Dissolved Calcium mg/L 0.05 34.2 35.1 3%
Dissolved Magnesium mg/L 0.05 1.23 1.2 2%
Dissolved Potassium mg/L 0.50 1.75 1.72 NA
Dissolved Sodium mg/L 0.05 12.6 12.6 0%
Dissolved Aluminum mg/L 0.004 0.013 0.02 NA
Dissolved Barium mg/L 0.002 0.067 0.067 0%
Dissolved Beryllium mg/L 0.001 <0.0005 <0.0005 NA
Dissolved Boron mg/L 0.010 0.013 0.011 NA
Dissolved Cadmium mg/L 0.0001 <0.0001 <0.0001 NA
Dissolved Chromium mg/L 0.003 <0.002 <0.002 NA
Dissolved Cobalt mg/L 0.0005 0.0046 0.0042 9%
Dissolved Copper mg/L 0.002 0.001 0.001 NA
Dissolved Iron mg/L 0.10 0.012 <0.01 NA
Dissolved Lead mg/L 0.001 <0.0005 <0.0005 NA
Dissolved Manganese mg/L 0.002 0.02 0.018 11%
Dissolved Molybdenum mg/L 0.002 <0.002 <0.002 NA
Dissolved Nickel mg/L 0.001 <0.001 <0.001 NA
Dissolved Silicon mg/L 0.05 3.44 3.47 1%
Dissolved Silver mg/L 0.0001 <0.0001 <0.0001 NA
Dissolved Strontium mg/L 0.005 0.093 0.087 7%
Dissolved Thallium mg/L 0.0003 <0.0003 <0.0003 NA
Dissolved Titanium mg/L 0.002 <0.002 0.002 NA
Dissolved Vanadium mg/L 0.002 <0.002 <0.002 NA
Dissolved Zinc mg/L 0.005 <0.005 <0.005 NA
Yellow shading indicates RPD value is above the percentage for a high level of reproducibility:
10% for electrical conductivity
20% for metals and inorganics
30% for BTEX and PHC.

MDL
Relative 
Percent 

Difference



2023 Groundwater Sampling Quality Assurance and Quality Control
(Fall)

Sample Description HR5-10 HR-QAQC GW-F22

Date Sampled 17-Oct-23 17-Oct-23

Parameter Unit
pH pH Units NA 7.17 7.13 NA
Alkalinity (as CaCO3) mg/L 5 29 30 3%
Electrical Conductivity uS/cm 2 80 80 0%
Total Dissolved Solids mg/L 10 80 70 13%
Chloride mg/L 0.10 5.9 1.3 128%
Nitrate as N mg/L 0.05 0.22 0.22 NA
Sulphate mg/L 0.10 5.5 5.5 0%
Ammonia as N mg/L 0.18 0.075 0.06 NA
Chemical Oxygen Demand mg/L 5 8.6 9.9 NA
Dissolved Organic Carbon mg/L 0.5 1.3 1.3 NA
Dissolved Calcium mg/L 0.05 11 11 0%
Dissolved Magnesium mg/L 0.05 1.1 1.1 0%
Dissolved Potassium mg/L 0.50 1 1 NA
Dissolved Sodium mg/L 0.05 2.9 2.8 4%
Dissolved Aluminum mg/L 0.004 0.0069 0.0066 NA
Dissolved Barium mg/L 0.002 0.013 0.013 0%
Dissolved Beryllium mg/L 0.001 <0.0004 <0.0004 NA
Dissolved Boron mg/L 0.010 0.01 0.01 NA
Dissolved Cadmium mg/L 0.0001 <0.00009 <0.00009 NA
Dissolved Chromium mg/L 0.003 <0.005 <0.005 NA
Dissolved Cobalt mg/L 0.0005 <0.0005 <0.0005 NA
Dissolved Copper mg/L 0.002 <0.0009 <0.0009 NA
Dissolved Iron mg/L 0.10 <0.1 <0.1 NA
Dissolved Lead mg/L 0.001 <0.0005 <0.0005 NA
Dissolved Manganese mg/L 0.002 0.003 0.0027 NA
Dissolved Molybdenum mg/L 0.002 <0.0005 <0.0005 NA
Dissolved Nickel mg/L 0.001 <0.001 <0.001 NA
Dissolved Silicon mg/L 0.05 4.6 4.5 2%
Dissolved Silver mg/L 0.0001 <0.00009 <0.00009 NA
Dissolved Strontium mg/L 0.005 0.07 0.068 3%
Dissolved Thallium mg/L 0.0003 <0.00005 <0.00005 NA
Dissolved Titanium mg/L 0.002 <0.005 <0.005 NA
Dissolved Vanadium mg/L 0.002 <0.0005 <0.0005 NA
Dissolved Zinc mg/L 0.005 <0.005 <0.005 NA
Yellow shading indicates RPD value is above the percentage for a high level of reproducibility:
10% for electrical conductivity
20% for metals and inorganics
30% for BTEX and PHC.

MDL
Relative 
Percent 

Difference



2023 Surface Water Sampling Quality Assurance and Quality Control
(Spring)

Sample Description HR-SW3
HR-QAQC-SW1 (HR-

SW3)

Date Sampled 3-May-23 3-May-23

Parameter Unit
pH pH Units 0.01 6.75 6.69 1%
Alkalinity (as CaCO3) mg/L 5 13 11 NA
Electrical Conductivity uS/cm 2 45 45 0%
Hardness (as CaCO3) (Calculated)mg/L 0.5 NA
Total Dissolved Solids mg/L 10 52 56 7%
Total Suspended Solids mg/L 10 <10 <10 NA
Chloride mg/L 0.10 0.44 0.45 NA
Nitrate as N mg/L 0.05 <0.05 <0.05 NA
Nitrite as N mg/L 0.05 <0.05 <0.05 NA
Sulphate mg/L 0.10 4.76 4.75 0%
Ammonia as N mg/L 0.02 <0.02 <0.02 NA
Total Kjeldahl Nitrogen mg/L 0.10 0.32 0.36 NA
Total Phosphorus mg/L 0.02 0.02 <0.02 NA
Chemical Oxygen Demand mg/L 5 <5 30 NA
Total Calcium mg/L 0.32 6.17 6.38 3%
Total Magnesium mg/L 0.34 0.63 0.79 NA
Total Potassium mg/L 1.15 0.53 <0.5 NA
Total Sodium mg/L 0.45 0.57 1.21 NA
Aluminum-dissolved mg/L 0.004 0.071 0.079 11%
Total Aluminum mg/L 0.01 0.125 0.167 29%
Total Barium mg/L 0.002 0.013 0.018 32%
Total Boron mg/L 0.010 <0.01 <0.01 NA
Total Cobalt mg/L 0.0005 <0.0005 <0.0005 NA
Total Copper mg/L 0.002 0.001 0.001 NA
Total Iron mg/L 0.010 0.079 0.136 53%
Total Lead mg/L 0.001 <0.001 <0.001 NA
Total Manganese mg/L 0.002 0.017 0.05 99%
Total Zinc mg/L 0.020 <0.02 <0.02 NA
Biochemical Oxygen Demand, Totalmg/L 2 <2 <2 NA
Yellow shading indicates RPD value is above the percentage for a high level of reproducibility:
10% for electrical conductivity
20% for metals and inorganics
30% for BTEX and PHC.

MDL
Relative 
Percent 

Difference



 

Kingston, ON  BluMetric 

 
 
 
 
 
 
 
 
 
 
Appendix E 
Historical Groundwater and Surface Water Chemistry  

  



 

Kingston, ON  BluMetric 

 
 
 
 
 
 
 
 
 
 
Appendix E 
E-1 Historical Groundwater Chemistry  

  



Location HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03
Sample ID HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03

Sample Date 2003-May-23 2003-Sep-30 2006-May-10 2006-Nov-20 2007-May-03 2008-May-08 2008-Oct-09 2009-Jun-04 2009-Oct-21 2010-May-18 2010-Oct-19 2011-May-19 2012-Apr-16 2013-Apr-16 2014-May-12 2015-May-05
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1 4.17 7 - - 3 1 1 2 1 2 <1 31 2 1.52 1.3 1.06
Fluoride mg/L - 1.5 - - 0.01 - 0.59 - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 - - 0.05 <0.05 1.83 <0.1 <0.1 <0.1 <0.1 0.23 0.12 <0.1 <0.1 <0.1 <0.1 <0.1 0.12 <0.05 0.1
Sulphate mg/L - 500 - - 0.1 9.52 49 8 31 12 8 11 10 12 11 12 12 6 15.1 6.8 12.5
Cations
Calcium (diss) mg/L - - - - 0.05 12.2 85 10 18 31 12 19 12 20 27 24 22 13.3 28.7 9.61 28.1
Magnesium (diss) mg/L - - - - 0.05 0.87 9 1 2 2 <1 2 2 4 3 2 2 995 2.29 0.73 2.74
Potassium (diss) mg/L - - - - 0.05 0.69 4 2 2 1 <1 1 1 1 <1 <1 <1 752 1.27 0.87 1.12
Sodium (diss) mg/L 104.4825 200 - - 0.05 1.26 18 <2 <2 <2 <2 <2 2 <2 2 <2 <2 1.12 2.93 1.33 1.39
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1 38 215 22 46 75 29 54 31 64 81 71 57 36 65 20 67
Ammonia as N mg/L - - - - 0.02 <0.02 - - - 0.06 0.03 <0.02 <0.02 0.02 0.03 <0.02 <0.02 0.02 0.14 0.02 <0.02
Chemical Oxygen Demand mg/L - - - - 4 19 - - - <5 16 25 15 34 25 30 18 61 8 <5 9
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4 2.7 - - - 5.7 5.8 9.3 7.7 14.6 8.6 11.9 5.2 6.3 2.2 5.6 3.1
Electrical Conductivity uS/cm - - - - 1 84 481 64 123 171 78 135 90 153 190 166 133 103 168 64 168
pH pH units - 6.5 - 8.5 6.5 - 8.5 - 7.16 7.02 6.71 6.63 6.67 7.38 6.9 6.73 6.87 7.84 6.89 7.34 7.1 7.52 7.18 7.69
Total Dissolved Solids mg/L 314 500 - - 10 84 - - - 111 51 88 59 100 123 108 86 133 118 90 120
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004 0.018 0.01 0.05 0.06 0.02 0.03 0.03 0.04 0.01 <0.01 0.02 0.01 0.02 0.02 0.02 0.01
Antimony (diss) mg/L - 0.006 - 0.02 - 0 - - - - - - - - - - - - - -
Arsenic (diss) mg/L - 0.01 - 0.005 0.003 - 0 - - - - - - - - - - - - - -
Barium (diss) mg/L 0.3025 1 - - 0.002 0.017 0.05 <0.01 0.01 0.04 0.02 0.02 0.03 0.04 0.04 0.03 0.02 0.02 0.04 0.02 0.04
Beryllium (diss) mg/L - - Calculated - 0.0004 <0.0005 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.001 <0.001 <0.001
Boron (diss) mg/L 1.265 5 - 0.2 0.01 <0.01 0.1 0.01 0.01 0.02 <0.01 0.01 0.01 0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002
Chromium (diss) mg/L 0.013625 0.05 - - 0.002 <0.002 0 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.003 <0.003 <0.003
Cobalt (diss) mg/L - - - 0.0009 0.0005 <0.0005 0.01 <0.0002 0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0 0 <0.0002 <0.0005 <0.001 <0.001 <0.001
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <0.001 0 0 0 0 0 0 <0.001 0 <0.001 0 <0.001 0 <0.003 <0.003 <0.003
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 0.034 0.03 <0.03 0.07 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.1 <0.01 <0.01 <0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005 <0.0005 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.002 <0.002 <0.002
Manganese (diss) mg/L 0.03 0.05 - - 0.002 <0.002 1.98 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 0 <0.002 0
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - 0 - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - - 0.04 0.0005 <0.002 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0 <0.002 <0.002 <0.002
Nickel (diss) mg/L - - 0.025 - 0.001 <0.001 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.003 <0.003 <0.003
Selenium (diss) mg/L - 0.05 0.1 - 0.004 - 0 - - - - - - - - - - - - - -
Silicon (diss) mg/L - - - - 0.05 4.61 7.4 3.9 5.2 4 4.3 5.4 3.6 4.9 4.4 4.9 4.1 3.21 4.56 4.17 3.82
Silver (diss) mg/L - - 0.0001 - 0.00009 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002
Strontium (diss) mg/L - - - - 0.001 0.05 0.39 0.05 0.11 0.12 0.05 0.09 0.08 0.12 0.15 0.15 0.1 0.07 0.16 0.05 0.13
Thallium (diss) mg/L - - - 0.0003 0.00005 <0.0003 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.006 <0.006 <0.006
Titanium (diss) mg/L - - - - 0.002 <0.002 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.002 <0.002 <0.002
Vanadium (diss) mg/L - - - 0.006 0.0005 <0.002 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001 <0.0005 <0.002 <0.002 <0.002
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005 0.005 0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.005 <0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03
HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR1-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03

2016-Apr-27 2017-May-12 2017-Oct-24 2018-May-09 2019-May-08 2020-May-08 2021-Apr-22 2021-Oct-21 2022-May-02 2023-May-03 2003-Sep-30 2006-May-10 2006-Nov-20 2007-May-03 2007-Nov-22 2008-May-08

0.94 2.28 0.68 0.84 0.77 1.06 0.97 31.3 0.58 4.17 6 - - 4 3 5
- - - - - - - - - - <0.1 - - - - -

<0.05 0.08 <0.05 <0.05 <0.05 <0.05 0.06 1.06 <0.05 <0.05 0.21 5.24 5.12 4.54 0.42 4.58
7.05 7.91 11.4 2.1 5.08 7.51 7.07 7.16 8.89 9.52 45 88 51 44 26 48

10.5 10.5 24.3 15.4 9.16 8.43 18.6 33.8 27.7 12.2 85 72 64 51 51 62
1.63 1.51 4.33 2.62 1.31 1.31 2.05 4.22 1.99 0.87 6 11 6 5 4 7
1.9 1.13 0.95 1.11 0.93 0.61 0.78 1.36 0.9 0.69 4 21 18 14 5 11

1.66 1.32 1.21 1.32 1.15 1.18 1.39 2.01 1.09 1.26 6 10 7 6 3 9

30 31 79 51 35 26 58 71 73 38 215 161 135 108 138 128
0.07 <0.02 <0.02 0.04 <0.02 0.03 <0.02 0.1 <0.02 <0.02 - - - 0.04 0.07 <0.02
<5 <5 21 <5 <5 7 <5 12 <5 19 - - - 5 10 <5
2.7 1.8 14.1 2.1 2.6 1.7 3.1 1.9 2.6 2.7 - - - 9.6 10.9 6.8
74 86 155 107 68 79 124 245 165 84 481 547 437 350 322 406
7.5 7.77 7.62 6.83 6.57 6.68 7.06 6.35 6.86 7.16 6.86 6.86 6.71 6.42 6.88 7.12
76 72 92 58 72 60 150 178 114 84 - - - 228 209 264

0.03 0.01 0.01 0.01 0.02 0.02 0.023 0.04 0.007 0.018 <0.01 0.1 0.02 0.04 0.02 0.04
- 0.02 - - - - - - - - <0.001 - - - - -
- - - - - - - - - - <0.001 - - - - -

0.02 0.02 0.04 0.03 0.02 0.02 0.023 0.065 0.039 0.017 0.05 0.24 0.13 0.14 0.06 0.19
<0.001 <0.001 <0.001 0.03 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.248 <0.01 <0.01 0.1 0.32 0.23 0.21 0.07 0.15

<0.002 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.002 <0.001 0 0 0 <0.001 0
<0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.01 0.01 0.01 0.01 0 0.01
<0.003 <0.003 <0.003 <0.003 0 <0.002 <0.002 <0.002 <0.002 <0.001 0 0.01 0 0.01 0 0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.035 <0.01 <0.01 0.034 0.03 <0.03 <0.03 <0.03 0.04 <0.03

<0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 0 <0.001 <0.001 <0.001 <0.001 <0.001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 1.98 0.12 0.13 0.08 0.63 0.04

- - - - - - - - - - <0.0001 - - - - -
<0.002 <0.002 0 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

- - - - - - - - - - <0.001 - - - - -
4.51 4.96 4.29 3.99 4.07 2.78 3.47 4.95 3.61 4.61 7.4 3.6 5.7 4.1 7.6 3

<0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.05 0.06 0.12 0.08 0.05 0.04 0.082 0.15 0.139 0.05 0.39 0.4 0.29 0.18 0.21 0.26

<0.006 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.001 0 0 0 <0.0001 <0.0001
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.006 0.003 0.007 <0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 0 0 0 0 0
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 0.01 <0.01 <0.01 <0.01 <0.01 <0.01



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03
HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03 HR2-03

2008-Oct-09 2009-Jun-04 2009-Oct-21 2010-May-18 2010-Oct-19 2011-May-19 2011-Nov-03 2012-Apr-16 2012-Oct-15 2013-Apr-16 2013-Oct-30 2014-May-12 2014-Oct-16 2016-Apr-27 2016-Oct-27 2017-May-12

3 19 9 11 8 32 5 12 9 9.39 5.52 52.9 8.56 74 4.48 52.3
- - - - - - - - - - - - - - - <0.01

3.15 5.43 4.97 8.46 4.65 6.79 1.81 3.7 1.4 4.96 1.48 8.22 5.09 9.75 1.04 6.36
47 54 33 48 40 43 21 34 57 40.2 33.1 47.3 36.3 84.2 35.8 56.1

49 60 43 55 50 64 54 40.4 51.3 65.7 70.2 74.9 52.4 94.1 67.2 62.9
4 6 4 5 4 6 4 3.46 6.03 6.03 5.52 6.56 1.21 8.96 5.31 5.8

17 15 10 8 9 8 3 6.7 4.91 10.5 4.67 11.4 8.18 11.2 6.92 7.67
4 8 3 11 7 16 <2 14.8 3.15 8.09 3.45 15.7 9.91 39 5.92 30.2

107 111 99 113 104 122 129 120 178 138 147 113 100 164 164 129
<0.02 <0.02 0.02 <0.02 <0.02 0.02 0.04 0.02 0.05 0.09 <0.02 0.02 0.08 0.1 0.08 <0.02

20 15 17 18 8 28 20 21 98 8 12 10 10 31 23 14
8.8 6.5 5 5.5 5.6 7.3 3.6 6.2 6.7 3.8 2.2 4.6 3.1 7.3 3 4.5
353 442 340 434 355 511 305 405 460 405 369 561 396 754 416 625
6.6 6.57 6.71 7.61 6.48 7.28 6.54 6.9 6.4 7.17 7.21 7.01 6.75 7.47 7.92 7.91
229 287 221 282 231 332 198 345 243 262 266 358 <0.002 436 246 312

0.03 0.04 0.03 0.03 0.03 0.04 <0.01 0.03 0.01 0.03 0.02 0.04 0.02 0.05 0.16 0.05
- - - - - - - - - - - - - - - 0.16
- - - - - - - - - - - - - - - -

0.17 0.22 0.13 0.16 0.12 0.17 0.05 0.12 0.1 0.11 0.07 0.16 0.1 0.24 0.09 0.16
<0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.17 0.2 0.12 0.11 0.11 0.11 0.04 0.2 0.07 0.31 0.07 0.15 0.09 0.22 0.06 0.14
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001
<0.001 0 0 <0.001 0 0 <0.001 <0.001 <0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

0 0.01 0.01 0.01 0 0.01 0 0 0 0 0 0.01 0 0.01 0 0.01
0 0.01 0 0 0 0.01 0 0 0 <0.003 <0.003 0 <0.003 0.01 <0.003 0.01

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 0.2 <0.01
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

0.06 0.04 0.05 0.05 0.05 0.05 <0.01 0.03 0.12 0.05 0.03 0.06 0.04 0.11 0.19 0.03
- - - - - - - - - - - - - - - -

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 0 <0.002 <0.002 <0.002 <0.002 0 <0.002 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0 <0.004 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003

- - - - - - - - - - - - - - - 2.94
5.3 3.7 5.7 3.6 5.4 3.8 7.7 3.53 5.21 4.13 5.99 3.44 5.05 3.07 5.69 2.94

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
0.16 0.34 0.25 0.27 0.23 0.3 0.27 0.22 0.37 0.29 0.28 0.37 0.26 0.34 0.28 0.31

0 0 0 0 0 0 <0.0001 0 0 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.002 <0.002 <0.002 <0.002 <0.002 0.01 <0.002

<0.001 0 0 <0.001 <0.001 0 0 0 <0.0005 <0.002 <0.002 <0.002 234 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 0.01 0.05 <0.005 <0.005 0.05 <0.005 0.01



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR2-03 HR2-03 HR2-03 HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR3-03
HR2-03 HR2-03 HR2-03 HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03RHR-QAQC GW-S21 (HR2-03R)HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR3-03

2017-Oct-24 2018-May-09 2018-Oct-23 2003-May-23 2019-May-08 2019-Oct-23 2020-May-08 2020-Oct-08 2021-Apr-22 2021-Apr-22 2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17 2003-May-23

50.4 61.4 3.18 89.7 70.7 6.15 59.1 14.7 54.7 54.2 38.3 86.7 15.6 89.7 35 29.3
- - - - - - - - - - - - - - - -

2.62 8.56 0.75 <0.05 2.16 0.1 <0.25 <0.05 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 1.84
18.4 5.4 22.3 26.8 35 23 35.4 23.7 26 26.3 10.9 26.9 24.8 26.8 7.3 4.6

55.1 61.5 45.2 99.6 76 39.9 73.1 44.6 72 72.7 90.9 93.8 57 99.6 57 34.2
3.81 4.76 3.8 13.1 6.92 3.44 6.31 3.82 6.85 6.87 7.15 6.94 4.67 13.1 4.8 1.23
13.1 19.6 6.44 37.6 15.7 5.99 15.9 6.38 14.5 14.3 11.8 12.5 6.85 37.6 16 1.75
18.2 31.9 5.94 69.9 42 6.81 33.3 9.95 45.6 45.3 26.6 33.7 15.3 69.9 23 12.6

131 138 113 403 245 130 226 140 243 232 274 229 148 403 170 69
<0.02 0.08 <0.02 5.3 <0.02 0.06 0.08 0.04 0.21 0.26 0.33 0.18 0.32 5.3 1.8 <0.02

14 <5 <5 168 15 <5 47 11 48 51 35 43 11 168 26 <5
8 5.4 3.5 62.5 8.2 2.5 15.4 3.1 25.8 24.9 15.1 14.9 4.5 62.5 7.8 1.7

420 563 325 1080 706 292 811 312 688 682 679 762 400 1080 490 255
7.76 7.11 7.78 6.83 6.73 7.56 6.51 7.65 6.81 6.86 6.54 6.65 7.05 6.83 7.42 7.05
254 328 192 638 410 178 360 170 354 348 390 444 222 638 260 154

0.02 0.05 0.01 0.205 0.06 0.36 0.16 0.03 0.092 0.088 0.096 0.081 0.063 0.205 0.046 0.013
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.13 0.26 0.07 0.391 0.23 0.07 0.19 0.06 0.167 0.162 0.149 0.186 0.068 0.391 0.13 0.067
<0.001 0.26 <0.001 <0.0005 0 <0.0005 <0.001 <0.01 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0004 <0.0005

0.14 0.19 0.05 0.162 0.12 0.06 0.11 0.06 0.152 0.156 0.191 0.1 0.071 0.162 0.085 0.013
<0.001 0 <0.0001 <0.0001 0 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001
<0.003 0.01 <0.003 <0.002 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.005 <0.003 <0.002 <0.002 <0.005 <0.002

0 0.01 0 0.0531 0.01 0.01 0.04 0.01 0.0281 0.0278 0.0135 0.0173 0.0042 0.0531 0.006 0.0046
0 0 <0.003 0.001 0.01 0.01 0 0 <0.002 <0.002 <0.002 <0.002 <0.001 0.001 <0.0009 0.001

<0.01 <0.01 <0.01 46.3 <0.01 1.47 33.5 5.89 29.5 29 30.1 13.9 8.58 46.3 17 0.012
<0.002 <0.001 <0.001 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005

0.03 0.04 0.05 4.11 0.16 0.71 2.14 0.49 1.36 1.36 1.07 2.04 0.918 4.11 2.4 0.02
- - - - - - - - - - - - - - - -

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005 <0.002
<0.003 <0.003 <0.003 0.009 <0.003 0 0.01 0 0.009 0.008 0.003 0.008 0.002 0.009 <0.001 <0.001

- - - - - - - - - - - - - - - -
4.04 4.43 5.34 5.09 3.24 5.88 3.69 6.27 5.29 5.58 7.21 4.55 6.49 5.09 7.8 3.44

<0.002 <0.002 <0.002 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.00009 <0.0001
0.24 0.34 0.22 0.448 0.38 0.19 0.32 0.21 0.372 0.362 0.479 0.535 0.3 0.448 0.23 0.093

<0.006 <0.006 <0.006 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00005 <0.0003
<0.002 <0.002 <0.002 0.005 <0.002 0.03 0 <0.002 <0.002 0.006 <0.002 0.01 0.005 0.005 <0.005 <0.002
<0.002 <0.002 <0.002 0.007 <0.002 <0.002 0 <0.002 0.002 0.004 0.004 0.002 <0.002 0.007 0.0034 <0.002

0.01 0.01 0.01 <0.005 0.02 0.01 0.01 <0.005 0.005 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03
HR-QAQC-GW1 (HR3-03) HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03

2003-May-23 2003-Sep-30 2006-May-10 2006-Nov-20 2007-May-03 2007-Nov-22 2008-May-08 2008-Oct-09 2009-Jun-04 2009-Oct-21 2010-May-18 2010-Oct-19 2011-May-19 2011-Nov-03 2012-Apr-16 2012-Oct-15

29.6 7 - - 6 2 7 1 4 2 7 6 34 6 24 8
- 0.47 - - - - - - - - - - - - - -

1.85 1.83 2.97 <0.1 2.96 0.19 1.87 0.17 1 1.35 4.82 1.88 1.98 0.61 2.6 0.7
4.53 49 20 33 35 17 27 21 25 13 27 20 10 14 11 12

35.1 35 47 15 40 18 43 18 39 21 37 33 47 26 30.4 10.3
1.2 3 2 1 3 2 2 2 2 2 3 3 2 2 1.88 1.88

1.72 4 3 2 3 2 4 2 2 2 3 3 3 3 3.06 1.75
12.6 18 3 <2 4 <2 7 2 4 3 4 3 5 9 8.72 6.89

66 69 98 37 71 51 81 36 88 56 75 79 84 65 60 45
<0.02 - - - 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 0.02 <0.01

<5 - - - <5 <5 5 10 13 12 10 5 10 30 3.7 2.4
1.5 - - - 5.6 3.8 3 3.1 3.3 2.9 3.5 3.4 2.4 2.9 17 25
252 247 295 111 256 143 257 128 250 159 270 231 320 171 278 151
7.17 7.02 7.14 6.67 6.38 6.85 7.19 6.91 7 6.9 7.74 6.92 7.2 6.41 6.5 6.4
148 - - - 166 93 167 83 163 103 176 150 208 111 250 89

0.02 <0.01 0.03 <0.01 0.02 0.02 0.02 0.01 0.01 <0.01 <0.01 0.01 0.01 0.23 0.01 0
- <0.001 - - - - - - - - - - - - - -
- <0.001 - - - - - - - - - - - - - -

0.067 0.05 0.1 0.04 0.14 0.05 0.17 0.04 0.09 0.06 0.14 0.07 0.15 0.05 0.18 0.04
<0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005

0.011 0.01 0.05 0.03 0.03 0.01 0.03 0.06 0.05 0.03 0.04 0.04 0.02 0.02 0.03 0.02
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.002 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0 <0.001 <0.001 <0.001
0.0042 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.001 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0
<0.01 0.01 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.37 <0.1 <0.1

<0.0005 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001
0.018 0.01 0.05 <0.01 0.02 <0.01 0.04 <0.01 0.03 <0.01 0.02 <0.01 0.02 <0.01 0.02 <0.005

- <0.0001 - - - - - - - - - - - - - -
<0.002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.001
<0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0 <0.001

- <0.001 - - - - - - - - - - - - - -
3.47 4.3 4 4.6 5.3 5.2 4.6 3.7 3.1 4.7 4 4.7 4.1 4.2 3.91 3.2

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.087 0.12 0.13 0.05 0.12 0.06 0.12 0.06 0.12 0.08 0.13 0.11 0.14 0.06 0.13 0.06

<0.0003 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.005 <0.005

<0.002 <0.001 0 <0.001 0 0 0 <0.001 <0.001 0 <0.001 <0.001 <0.001 0 0 <0.0005
<0.005 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03
HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03HR-QAQC GW-S19 (HR3-03)HR3-03 HR3-03

2013-Apr-16 2013-Oct-30 2014-May-12 2014-Oct-16 2015-May-05 2015-Oct-27 2016-Apr-27 2016-Oct-27 2017-May-12 2017-Oct-24 2018-May-09 2018-Oct-23 2019-May-08 2019-May-08 2019-Oct-23 2020-May-08

5.79 4.64 34 8.56 16.8 36.1 137 1.52 21.1 2.77 49.2 0.92 43.3 43.3 1.26 32
- - - - - - - - - - - - - - - -

1.19 0.38 1.43 0.68 1.43 1.46 0.81 0.16 0.29 0.26 0.76 0.09 2.97 2.9 0.4 2.62
15.5 10.1 10.5 16.9 15.1 14.7 4.08 10.5 16.5 17.6 2.5 9.74 2.7 2.64 12.4 22.6

29.1 14.4 30.1 16.8 23.1 28.7 40.9 6.6 24.8 19.4 42.9 9.86 28.3 28.6 8.73 37
3.47 1.37 1.31 1.21 1.6 2.77 1.95 0.53 1.17 1.43 2.74 0.7 1.26 1.24 0.64 2.31
2.49 2.09 2.87 2.26 2.73 2.41 3.75 1.34 1.7 1.65 1.94 1.43 1.65 1.66 1.23 1.44
8.66 8.95 15.6 14.4 17.1 14.7 55.9 11.5 16.6 6.42 13 8.59 16.6 16.8 8 8.98

71 42 54 52 61 51 57 36 69 53 84 36 72 72 34 73
0.19 <0.02 <0.02 0.1 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 <0.02
<5 5 <5 7 <5 <5 <5 <5 6 <5 <5 <5 <5 <5 <5 5
1.6 1.6 2 2.3 3.5 2.8 2.3 2.3 2.2 2.6 2.5 5.4 1.6 1.6 2.1 2.2
198 122 259 180 219 260 553 102 262 138 324 111 273 276 97 359
7.61 7.08 7.14 6.65 6.96 7.13 7.49 7.28 7.74 7.43 7.08 7.32 6.59 6.57 7.11 6.51
128 94 158 106 128 162 322 56 128 94 194 70 172 180 62 176

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.03 0.01 0.01 0.05 0.02
- - - - - - - - 0.11 - - - - - - -
- - - - - - - - <0.001 - - - - - - -

0.04 0.03 0.14 0.07 0.14 0.06 0.3 0.02 0.11 0.06 0.16 0.03 0.11 0.11 0.03 0.11
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.16 <0.001 <0.0005 <0.0005 <0.0005 <0.001

0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.24 0.04 0.02 0.02 0.02 0.02 0.03 0.01
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003

0 <0.001 0 0 0 0 0.01 <0.001 0 0 0 <0.001 0 0 0 0
<0.003 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 0 0 0
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0 0 0.02 0.01 0.01 0 0.04 <0.002 0.02 0.01 0.02 0 0.02 0.02 0 0.02
- - - - - - - - - - - - - - - -

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

- - - - - - - - 3.06 - - - - - - -
5.32 4.11 3.52 3.82 4.86 4.26 2.95 3.5 3.06 3.34 4.01 3.59 2.83 2.54 3.37 2.44

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.0001 <0.0001
0.1 0.05 0.1 0.07 0.1 0.11 0.15 0.03 0.07 0.07 0.13 0.04 0.09 0.09 0.04 0.11

<0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.0003 <0.0003
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.005 0.05 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 <0.005 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10
HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR-QAQC-GW1 (HR3-03) HR3-03 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10

2020-Oct-08 2021-Apr-22 2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-May-03 2023-Oct-17 2003-May-23 2010-May-18 2010-Oct-19 2011-May-19 2011-Nov-03 2012-Apr-16 2012-Oct-15 2013-Apr-16

1.38 18.3 14.5 18.2 5.75 29.3 29.6 3.9 35.4 40 56 119 117 34 125 94.2
- - - - - - - - - - - - - - - -

0.42 1.97 1.74 2.04 0.59 1.84 1.85 0.31 <0.05 <0.1 0.27 0.7 <0.1 6.6 <0.1 0.44
7.56 7.74 10.4 10 8.97 4.6 4.53 7.2 10.6 39 50 56 91 57 63 76.2

10.7 31 20.5 34.2 20.2 34.2 35.1 11 83.6 85 74 93 107 52.5 56.4 84
0.8 2.06 1.29 2.01 1.55 1.23 1.2 0.82 12.3 7 9 9 14 5.26 10.6 13.5

1.23 1.52 1.64 1.61 <0.5 1.75 1.72 1.1 41.9 14 16 18 25 18.5 25 33.9
8.71 9.74 12.1 13.7 10 12.6 12.6 9.2 54.8 23 42 58 63 52.5 87.1 85

43 71 58 88 57 69 66 34 477 248 228 231 288 237 301 292
<0.02 <0.02 0.07 <0.02 0.03 <0.02 <0.02 <0.05 21.7 3.49 3.2 2.51 2.82 2.02 3.29 0.65

<5 <5 <5 <5 <5 <5 <5 <4 88 65 33 53 88 53 145 40
2.1 2 2.2 2.4 2 1.7 1.5 2.5 35.6 20.1 11.9 14 22 15.2 30 13.1
102 232 194 268 161 255 252 100 954 692 705 963 1080 752 1050 986
6.75 6.79 6.57 6.76 7.14 7.05 7.17 7.33 7.24 7.65 6.92 7.16 6.69 6.7 6.5 7.49
54 114 112 204 84 154 148 90 474 450 458 626 702 540 564 572

0.02 0.008 0.027 0.021 <0.004 0.013 0.02 0.0058 0.037 0.02 <0.01 0.01 <0.01 0.01 0.01 0.02
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.03 0.101 0.096 0.098 0.027 0.067 0.067 0.023 0.528 0.32 0.17 0.32 0.35 0.26 0.39 0.32
<0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0004 <0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.001

0.02 0.02 0.049 0.012 0.023 0.013 0.011 0.024 0.4 0.28 0.25 0.22 0.23 0.26 0.38 0.38
<0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.002
<0.003 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.005 <0.002 <0.001 0 0.01 0 <0.001 0 <0.003

<0.0005 0.0029 0.002 0.0037 0.0009 0.0046 0.0042 0.00071 0.0246 0.08 0.03 0.04 0.03 0.02 0.02 0.02
0 0.002 0.003 0.002 0.003 0.001 0.001 0.0017 <0.001 <0.001 0 0.01 0 0.02 0 0.03

0.01 <0.01 <0.01 <0.01 <0.01 0.012 <0.01 <0.1 42.2 61.4 4.42 7.51 9.83 0.11 3.05 0.77
<0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.002
<0.002 0.01 0.007 0.015 0.002 0.02 0.018 <0.002 1.01 3.99 2.91 2.75 3.55 2.03 2.42 3.23

- - - - - - - - - - - - - - - -
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005 <0.002 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.002
<0.003 <0.003 <0.003 0.001 <0.001 <0.001 <0.001 <0.001 0.009 0.02 0.01 0.01 0.01 0.01 0.01 0.01

- - - - - - - - - - - - - - - -
3.78 3.75 4.57 3.37 3.88 3.44 3.47 4.1 9.14 10 7.8 8.2 8 7.77 6.22 8.14

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002
0.04 0.088 0.076 0.094 0.068 0.093 0.087 0.032 0.359 0.47 0.46 0.54 0.65 0.23 0.39 0.55

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00005 <0.0003 <0.0001 0 0 <0.0001 0 <0.0001 <0.006
<0.002 0.013 <0.002 0.003 0.003 <0.002 0.002 <0.005 0.002 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005 0.006 0 0 0 0.01 0 0 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 0.02



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10
HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10

2013-Oct-30 2014-May-12 2014-Oct-16 2015-May-05 2015-Oct-27 2016-Apr-27 2016-Oct-27 2017-May-12 2017-Oct-24 2018-May-09 2018-Oct-23 2019-May-08 2019-Oct-23 2020-May-08 2020-Oct-08 2021-Apr-22

194 37.2 214 55.1 76.5 72.8 127 44.8 122 4.46 54 11.3 83.5 14.5 46 40.5
- - - - - - - 163 - - - - - - - -

<0.5 6.34 0.2 1.27 <0.25 <0.25 <0.25 <0.05 <0.25 <0.05 <0.25 <0.05 <0.25 <0.25 <0.25 <0.25
68.8 36.9 82.7 36.3 17.2 5.82 35.7 5.43 44.2 8.9 50.8 6.45 61.1 5.3 47 7.44

120 69.8 143 76.6 81.6 84.3 94 39.8 87.1 22.6 65 34.8 75.6 48.9 73 78.9
18.8 7.57 18.7 12.9 13.7 9.27 15.8 4.3 21.1 2.77 14.5 5.39 17.3 8.6 14.5 13.4
54.3 27.5 48.5 56.8 51.5 27.9 48 22.7 68 18.6 53.2 24.6 67.5 37.1 45.5 46.3
204 36.5 209 71.7 60.6 59.6 103 44.9 188 10.3 49.3 17.2 128 20 45.9 47.4

479 221 703 392 349 345 464 239 790 154 328 349 571 364 373 424
8.3 0.54 11.9 14 8.4 4.96 14.2 7.2 33.8 9.26 23.6 11.2 20 20.2 20.6 25.5
99 33 138 57 83 217 144 145 286 38 104 95 132 48 91 74

30.8 14 49.1 27.1 23.3 93.2 22.8 44.7 79.6 8.9 38.5 33 43.6 27.8 42.8 37.5
1620 674 2010 1020 968 859 1380 689 1660 317 1030 619 1350 911 886 968
7.2 7.17 6.83 7.27 7.29 7.22 7.17 7.33 7.82 7.27 7.62 6.5 7.48 6.51 7.04 6.79

1000 332 1130 568 496 522 774 358 976 142 572 300 802 348 486 486

0.02 0.02 0.01 0.01 0.02 0.05 0.02 0.04 0.18 0.03 0.03 0.04 0.05 0.04 0.07 0.042
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.6 0.35 0.56 0.4 0.42 0.51 0.64 0.41 1.41 0.45 0.88 0.68 0.91 0.78 0.77 0.618
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.45 <0.001 <0.0005 <0.0005 <0.001 <0.001 <0.001

0.37 0.26 0.52 0.51 0.31 0.23 0.36 0.27 0.57 0.11 0.42 0.26 0.55 0.28 0.43 0.421
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

0 <0.003 <0.003 0 0 <0.003 0.01 0 0 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.03 0.01 0.03 0.02 0.04 0.1 0.17 0.16 0.15 0.08 0.1 0.09 0.08 0.07 0.05 0.036
0.01 0.01 0.06 0.05 0.01 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0 <0.001 0 <0.002 <0.002
5.59 0.07 0.11 0.53 8.8 112 124 163 151 50.6 106 115 60.5 66 77.6 60.577

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
3.54 1.49 3.38 2 2.63 5.52 4.61 6.02 6.91 2.24 3.03 3.33 2.63 4.46 2.92 2.3

- - - - - - - - - - - - - - - -
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.03 <0.003 0.01 0.02 0.02 0.02 0.01 0.012
- - - - - - - - - - - - - - - -

8.09 7.56 5.26 7.49 8.84 11.6 11.8 11.9 12.1 10.4 10.6 10.9 8.92 9.44 10.7 9.42
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

0.86 0.36 0.77 0.42 0.51 0.51 0.73 0.32 0.75 0.18 0.45 0.28 0.46 0.35 0.44 0.483
<0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.002 <0.002 <0.002 <0.002 <0.002 0 0 <0.002 0 <0.002 <0.002 <0.002 0 <0.002 0 <0.002
<0.002 <0.002 <0.002 <0.002 0 0.01 0.01 0.01 0.02 0 0.01 0.01 0.01 0 0.01 0.005

0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 0.01 <0.005 <0.005 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10
HR4-10 HR4-10HR-QAQC GW-S22 (HR4-10)HR4-10 HR4-10 HR4-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10

2021-Oct-21 2022-May-02 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17 2003-May-23 2010-May-18 2010-Oct-19 2011-May-19 2011-Nov-03 2012-Apr-16 2012-Oct-15 2013-Apr-16 2013-Oct-30 2014-May-12

58.1 35 34.5 51.2 35.4 110 38.3 6 4 10 7 8 6 8.85 10.1 7.09
- - - - - - - - - - - - - - - -

<0.05 <0.05 <0.05 <0.05 <0.05 <0.1 0.19 <0.1 0.68 1.06 <0.1 1.2 0.3 2.31 <0.5 2.57
8.99 6.91 6.14 36.5 10.6 34 43.9 39 33 32 20 26 18 26 22.3 32.4

54.1 49.6 49.6 81.6 83.6 120 72.1 59 50 54 54 41.2 50.7 55.8 50.8 54.3
9.98 8.25 8.15 14.3 12.3 21 6.72 5 4 5 4 4.52 3.97 5.47 4.78 4.84
31.5 24.6 24 29.7 41.9 58 9.51 10 11 8 11 9.15 9.91 11.1 12.8 9.16
58.8 29 28.9 78.2 54.8 150 25.8 11 6 7 4 7.04 4.03 5.63 8.07 7.85

395 325 323 357 477 660 178 175 146 157 158 139 152 134 135 130
25.2 18.9 17.9 19.6 21.7 36 1.43 2.07 1 1.18 0.39 0.33 0.38 0.19 1.37 0.14
164 153 157 60 88 200 37 58 28 23 35 44 54 1190 18 8
55.7 37.3 43.1 47.8 35.6 64 10.2 20.3 12.1 11.1 7.8 9.4 8.1 2.8 3.5 7.3
990 774 773 1040 954 1700 541 445 370 408 352 386 348 356 341 374
6.74 6.72 6.72 7.02 7.24 7.15 7.06 7.43 7 7.04 6.53 6.5 6.3 7.43 7.19 6.99
506 386 378 514 474 905 318 289 241 265 229 294 198 224 210 194

0.073 0.052 0.032 0.103 0.037 0.047 0.004 0.01 <0.01 <0.01 <0.01 0 0 0.01 0.01 0.01
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.709 0.553 0.621 0.691 0.528 0.98 0.137 0.19 0.18 0.15 0.12 0.16 0.1 0.14 0.17 0.14
<0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0004 <0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001

0.45 0.232 0.226 0.336 0.4 0.44 0.302 0.14 0.12 0.1 0.11 0.17 0.14 0.13 0.15 0.13
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002

0.006 <0.003 <0.003 0.002 <0.002 <0.005 <0.002 <0.001 <0.001 0 0 <0.001 <0.001 <0.003 <0.003 <0.003
0.0968 0.0338 0.0375 0.0464 0.0246 0.065 0.0196 0.05 0.02 0.02 0.01 0.01 0.01 0 0 0.01
<0.002 <0.002 <0.002 <0.001 <0.001 0.0038 0.001 <0.001 0 0 0 0 0 <0.003 <0.003 <0.003
129.2 131 125 62.6 42.2 83 11.2 39.3 8.87 5.65 0.93 0.3 0.2 <0.01 <0.01 <0.01

<0.001 <0.001 <0.001 <0.0005 0.0009 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.002 <0.002 <0.002
2.73 2.58 2.72 1.65 1.01 2.4 1.11 1.18 0.52 0.92 0.58 0.43 0.4 0.74 0.46 0.75

- - - - - - - - - - - - - - - -
<0.002 <0.002 <0.002 <0.002 <0.002 0.00091 <0.002 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.002 <0.002 <0.002
0.038 0.007 0.008 0.011 0.009 0.015 0.004 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0 0.01

- - - - - - - - - - - - - - - -
11.5 8.65 8.07 8.71 9.14 10 6.11 9.2 6.7 6.8 6.4 5.59 4.88 5.73 5.38 5.93

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002
0.294 0.267 0.261 0.434 0.359 0.62 0.348 0.3 0.27 0.25 0.27 0.22 0.23 0.24 0.23 0.25

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00005 <0.0003 <0.0001 <0.0001 <0.0001 <0.0001 0 <0.0001 <0.006 <0.006 <0.006
0.002 0.003 0.003 <0.002 0.002 <0.005 <0.002 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.002 <0.002 <0.002
0.008 0.007 0.006 0.007 0.006 0.0097 <0.002 <0.001 <0.001 0 0 0 0 <0.002 <0.002 <0.002

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.005 0.09 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10
HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10HR5-10-QAQC GW-S20 (HR5-10)HR5-10HR-QAQC GW-F20 (HR5-10)HR5-10

2014-Oct-16 2015-May-05 2015-Oct-27 2016-Apr-27 2016-Oct-27 2017-May-12 2017-Oct-24 2018-May-09 2018-Oct-23 2019-May-08 2019-Oct-23 2020-May-08 2020-May-08 2020-Oct-08 2020-Oct-08 2021-Apr-22

19.4 20.5 15 16 27.8 31.5 34.9 39.8 22.8 56.6 36.5 39.6 40.3 24.8 24.5 30.4
- - - - - <0.01 - - - - - - - - - -

0.23 2.77 0.05 1.61 <0.25 4.56 1.13 5.81 0.35 3.22 <0.25 0.32 0.37 <0.05 <0.05 0.22
21.1 27.3 24.7 30.8 145 137 79.8 4.8 52.2 329 101 80.1 78.8 44.9 44.8 96.7

53.3 57.9 57.3 58.8 92.2 97.2 78.9 80.3 87.9 159 120 52.1 51.5 63.6 52.4 86.3
4.39 5.57 5.43 5.65 7.04 7.94 6.58 7.2 6.62 12.6 9.37 4.84 4.82 5.44 4.3 8.2
13.2 9.22 10.1 8.02 12.9 11.4 12.9 7.92 11.5 13.4 13.6 8.18 8.2 11.6 9.45 11
14.1 10.2 10.5 8.16 29.1 13.6 20.4 14.8 22.4 48.4 29.6 16 15.7 22.7 19.1 25.3

162 132 156 154 163 149 180 137 211 227 317 165 161 234 232 163
2.88 0.13 0.35 0.09 1.36 0.04 3.04 0.2 1.05 0.02 1.77 1.13 1.12 3.2 3.54 0.89
12 <5 16 10 20 21 32 <5 31 <5 39 36 31 55 53 <5
3.6 3.9 3.6 7.5 9.3 8.7 12.2 4.8 12.4 10.2 12.8 8.6 8.7 15.3 13.6 8
436 405 401 389 707 737 555 553 663 1160 818 621 617 552 551 611
6.73 6.84 7.31 7.19 7.05 7.49 7.32 7.05 7.6 6.61 7.14 6.42 6.46 6.77 6.68 6.57
234 234 218 236 406 400 390 340 390 782 486 288 286 346 316 336

0.01 0.01 0.01 0.01 <0.004 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.03 <0.004
- - - - - 0.24 - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.22 0.12 0.11 0.15 0.24 0.24 0.19 0.13 0.19 0.16 0.23 0.14 0.14 0.24 0.23 0.128
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.13 <0.001 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001

0.18 0.17 0.14 0.11 0.28 0.23 0.62 0.18 0.38 1.08 0.34 0.08 0.08 0.29 0.28 0.529
<0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.0001 <0.0001 0 0 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.04 0.02 0.02 0.05 0.05 0.0195
<0.003 <0.003 <0.003 <0.003 0 0 0.01 <0.003 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.005

0.02 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.27 10.4 6.61 6.69 25.8 25.6 6.46
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.47 0.48 0.56 0.77 0.97 1.23 0.89 0.87 1.37 1.62 2.87 1.18 1.13 2.03 2.05 2.19
- - - - - - - - - - - - - - - -

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.003 0.01 0.01 0 0.01 0.01 0.01 <0.003 0.01 0.01 0.01 0.01 0 0.01 0.01 0.008

- - - - - 7.19 - - - - - - - - - -
5.01 4.82 4.81 6.21 5.51 <0.002 6.37 6.6 4.06 5.75 5.45 4.69 4.26 5.61 5.42 6.5

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.27 0.28 0.36 0.25 0.6 0.45 0.41 0.38 0.48 0.63 0.77 0.32 0.31 0.4 0.4 0.414

<0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.002 <0.002 <0.002 <0.002 0 <0.002 <0.002 <0.002 <0.002 0 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19
HR5-10HR-QAQC-GW-F21 (HR5-10)HR5-10 HR5-10HR-QAQC-GW1-F22 (HR5-10)HR5-10 HR5-10 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19

2021-Oct-21 2021-Oct-21 2022-May-02 2022-Oct-20 2022-Oct-20 2023-May-03 2023-Oct-17 2003-May-23 2020-May-08 2020-Oct-08 2021-Apr-22 2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17

37.5 37.6 42.9 48 52.4 38.3 38 4.16 3.12 1.99 3.27 2.01 2 1.26 4.16 <1
- - - - - - - - - - - - - - - -

<0.05 <0.05 0.08 <0.05 <0.05 0.19 <0.1 <0.05 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1
155 156 42.1 22.5 23.5 43.9 52 59.7 68.4 10.9 42.2 13.8 26.3 12.2 59.7 8.7

125 122 81.9 105 89.3 72.1 150 107 111 84.7 116 120 88.9 92.2 107 80
10.9 10.5 8.66 7.71 7.88 6.72 14 4.82 4.28 2.61 4.32 3.64 3.06 2.74 4.82 2.9
13.9 13.3 18.6 13.6 19.5 9.51 15 5.82 4.59 3.15 4.35 4.56 3.52 2.04 5.82 3.4
33.7 32.9 32.7 30.7 23 25.8 49 6.83 4.27 2.64 5.35 5.66 4.1 3.64 6.83 3.3

297 296 277 273 263 178 430 279 271 261 272 333 232 180 279 200
1.79 1.85 4.92 1.82 1.8 1.43 6.9 4.28 2.67 1.36 1.92 3.4 1.54 1.23 4.28 2.7
64 68 65 56 73 37 100 56 26 23 <5 20 22 30 56 20

17.4 18.4 25 21.4 20.8 10.2 33 6.2 4.4 4 5 6.4 4.1 5.2 6.2 4.5
959 962 742 798 777 541 1000 624 777 452 606 650 503 396 624 400
6.7 6.75 6.73 6.79 6.86 7.06 7.07 7.34 6.62 7.14 7.08 6.91 6.82 7.08 7.34 7.22
590 596 402 426 404 318 620 350 334 280 322 356 218 218 350 220

0.018 0.018 0.062 0.091 0.05 0.004 0.04 0.015 0.01 0.01 <0.004 0.207 0.03 0.046 0.015 0.018
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.197 0.2 0.37 0.379 0.384 0.137 0.44 0.043 0.06 0.05 0.059 0.084 0.056 0.04 0.043 0.037
<0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0004 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0004

1.12 1.15 0.273 0.311 0.285 0.302 0.3 0.103 0.09 0.06 0.119 0.155 0.064 0.064 0.103 0.069
<0.0001 <0.0001 <0.0001 0.0001 0.0004 <0.0001 <0.00009 <0.0001 0 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.00009

0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.005 <0.002 <0.003 <0.003 <0.003 0.003 <0.003 <0.002 <0.002 <0.005
0.0585 0.0593 0.0467 0.0465 0.0459 0.0196 0.07 <0.0005 <0.0005 0 <0.0005 0.0008 <0.0005 0.002 <0.0005 0.0019
0.003 0.004 <0.002 <0.001 0.002 0.001 0.0034 <0.001 <0.002 0 <0.002 0.003 <0.002 <0.001 <0.001 0.0013
29.2 29.7 61.7 62.6 66.7 11.2 49 20.5 30 19.3 26.9 20.6 21.6 24.1 20.5 21

<0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001 0.001 <0.001 <0.0005 <0.0005 <0.0005
2.58 2.6 3.53 2.34 2.29 1.11 3.1 0.343 0.5 1.62 0.402 0.336 0.298 0.48 0.343 0.33

- - - - - - - - - - - - - - - -
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00084 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005
0.008 0.008 0.009 0.005 0.006 0.004 0.0081 <0.001 <0.003 0 <0.003 <0.003 0.001 0.003 <0.001 0.0023

- - - - - - - - - - - - - - - -
6.86 6.9 5.37 7.06 6.32 6.11 6.4 3.6 3.07 6.77 3.53 5.13 3.29 6.41 3.6 5.8

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009
0.566 0.573 0.411 0.503 0.458 0.348 1 0.327 0.42 0.3 0.39 0.458 0.371 0.348 0.327 0.26

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.000054 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00005
<0.002 <0.002 0.003 0.003 0.003 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002 0.007 <0.002 0.003 <0.002 <0.005
<0.002 <0.002 0.003 0.002 0.002 <0.002 0.0036 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 0.00084
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0052 <0.005 <0.005 0.01 0.005 0.009 <0.005 <0.005 <0.005 0.011



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR8-19 HR8-19 HR8-19 HR8-19 HR8-19
HR7-19 HR7-19HR-QAQC GW-F19 (HR7-19)HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR7-19 HR8-19 HR8-19 HR8-19 HR8-19 HR8-19

2003-May-23 2019-Oct-23 2019-Oct-23 2020-May-08 2020-Oct-08 2021-Apr-22 2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17 2003-May-23 2019-Oct-23 2020-May-08 2020-Oct-08 2021-Apr-22

38.1 34.7 34.7 57.1 28.4 26.3 15.3 55.5 26 38.1 22 4.64 2.44 14.5 3.78 4.53
- - - - - - - - - - - - - - - -

<0.05 0.46 0.46 0.85 <0.25 0.8 0.43 0.07 <0.05 <0.05 0.36 0.63 0.21 0.1 0.25 0.42
30.9 12 12 67.7 23 71.1 57.6 25 33.2 30.9 14 13.8 6.84 13.9 8.53 13.3

102 44.7 44.4 114 56.9 116 35.9 83.4 137 102 60 21 8.05 41.5 12.6 25.2
8.69 5.9 5.79 15.8 7.92 13.1 3.93 7.52 8.97 8.69 6.1 2.15 0.99 4.54 1.37 2.7
22.2 20.6 20.3 28.5 24.9 27.7 1.97 18 20.3 22.2 21 1.43 1.04 2.07 1.25 1.5
37.2 24.9 24.7 72.1 56.6 36.9 10.5 30.6 40.6 37.2 39 4.88 2.61 8.98 2.9 3.25

403 225 226 401 431 367 246 278 329 403 260 59 27 117 36 63
13.7 11 10.9 12.4 19.9 16.4 6.94 7.92 7.4 13.7 13 <0.02 0.06 <0.02 <0.02 <0.02
74 66 69 114 95 43 35 55 14 74 45 <5 24 18 14 <5

32.4 12.6 12 39.1 38.5 25.8 14 23.3 26.6 32.4 13 2 1.1 5.1 1.5 2.4
921 555 557 1320 862 926 633 759 861 921 620 161 75 359 91 171
7.22 7.02 7.09 6.5 7.33 6.96 6.84 6.78 6.95 7.22 7.07 7.06 6.69 6.44 6.66 6.83
502 286 274 584 432 512 360 402 454 502 320 94 84 138 54 108

0.021 0.04 0.04 0.18 0.05 0.01 0.034 0.037 0.012 0.021 0.02 0.012 0.02 0.02 0.02 <0.004
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.398 0.32 0.33 0.6 0.44 0.494 0.286 0.273 0.326 0.398 0.3 0.025 0.01 0.07 0.01 0.031
<0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0004 <0.0005 <0.0005 <0.001 <0.001 <0.001

0.502 0.23 0.23 0.73 0.59 0.98 0.579 0.206 0.728 0.502 0.29 0.022 0.02 0.09 0.02 0.028
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.002 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.002 <0.002 <0.005 <0.002 <0.003 <0.003 <0.003 <0.003
0.0572 0.07 0.07 0.08 0.08 0.0445 0.031 0.0586 0.0575 0.0572 0.042 <0.0005 <0.0005 0 <0.0005 <0.0005
0.005 0.01 0.01 0.01 0 0.01 0.008 0.004 0.008 0.005 0.0041 0.001 0 0 <0.002 <0.002
47.6 27.9 28 66 54 24.1 14.6 36.4 53.5 47.6 38 0.012 0.03 0.01 0.02 0.03

<0.0005 <0.001 0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001
3.17 2.76 2.77 6.21 4.41 4.41 2.59 3.56 3.6 3.17 1.8 0.008 0.05 0.1 0.01 0.004

- - - - - - - - - - - - - - - -
<0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 0.00062 <0.002 <0.002 <0.002 <0.002 <0.002
0.009 0.01 0.01 0.01 0.01 0.012 0.006 0.012 0.002 0.009 0.008 <0.001 <0.003 <0.003 <0.003 <0.003

- - - - - - - - - - - - - - - -
9.38 9.39 9.49 7.29 10.9 8.27 8.12 7.77 7.94 9.38 11 5.66 4.29 5.56 4.77 4.97

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.363 0.28 0.27 0.59 0.49 0.556 0.318 0.378 0.405 0.363 0.26 0.122 0.07 0.3 0.09 0.178

<0.0003 <0.0003 0 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.000087 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.002 0 <0.002 0.01 <0.002 0.007 <0.002 0.007 0.004 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002 <0.002
0.003 <0.002 <0.002 0 0.01 0.002 <0.002 0.003 0.003 0.003 0.0019 <0.002 <0.002 <0.002 <0.002 <0.002

<0.005 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 0.035 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR8-19 HR8-19 HR8-19 HR8-19 HR8-19 HR8-19 HR9-21 HR9-21 HR9-21 HR9-21 HR9-21 HR9-21 HR9-21 HR9-21 HR10-21 HR10-21
HR8-19 HR8-19 HR8-19 HR8-19 HR8-19 HR-QAQC-GW1 HR9-21 HR9-21GRQAQC-GW-SU21 (HR9-21)HR9-21 HR9-21 HR9-21 HR9-21 HR9-21 HR10-21 HR10-21

2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17 2023-Oct-17 2003-May-23 2021-Aug-19 2021-Aug-19 2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17 2003-May-23 2021-Aug-19

3.56 27.4 6.05 4.64 5.9 1.3 0.79 4.33 4.35 1.21 0.82 1.67 0.79 <1 3.95 2.52
- - - - - - - - - - - - - - - -

0.65 0.07 0.48 0.63 0.22 0.22 0.45 0.48 0.47 0.1 0.1 0.59 0.45 1.28 1.85 0.28
10.2 6.46 10.6 13.8 5.5 5.5 5.14 5.06 5.04 5.72 4.83 6.41 5.14 4.7 3.59 3.48

77.7 54.2 44.1 21 11 11 3.47 8.6 8.39 3.53 2.89 7.1 3.47 5.2 6.56 8.97
6.03 7.6 3.81 2.15 1.1 1.1 0.5 1.24 1.22 0.54 0.48 0.94 0.5 0.74 1.34 1.46
14.7 12.5 1.97 1.43 1 1 0.77 1.48 1.47 0.96 0.66 1.85 0.77 1.4 1.18 1.24
17.9 42.9 7.98 4.88 2.9 2.8 1.67 4.12 4.1 1.62 1.4 4.34 1.67 1.8 3.16 2.84

122 276 79 59 29 30 8 33 32 13 10 18 8 8.5 18 33
0.07 5.85 0.03 <0.02 0.075 0.06 <0.02 <0.02 <0.02 0.09 <0.02 <0.02 <0.02 <0.05 <0.02 <0.02
<5 34 13 <5 8.6 9.9 <5 <5 <5 <5 5 9 <5 7.9 <5 <5
4.6 18 4.3 2 1.3 1.3 1.3 5.9 5.9 1.9 2 1.8 1.3 1.8 1.4 4
260 627 210 161 80 80 36 89 89 40 34 64 36 50 69 83
6.78 7 7.08 7.06 7.17 7.13 6.63 6.59 6.52 6.43 6.37 6.61 6.63 6.73 6.84 7.02
164 334 120 94 80 70 34 72 66 36 <10 52 34 45 48 66

0.018 0.022 0.013 0.012 0.0069 0.0066 0.01 0.028 0.029 0.034 0.127 0.038 0.01 0.015 0.016 0.043
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - -

0.053 0.399 0.032 0.025 0.013 0.013 0.012 0.02 0.02 0.011 0.012 0.015 0.012 0.016 0.005 0.005
<0.001 <0.001 <0.0005 <0.0005 <0.0004 <0.0004 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0004 <0.0005 <0.001
0.062 0.147 0.039 0.022 0.01 0.01 <0.01 0.016 0.019 <0.01 <0.01 0.013 <0.01 <0.01 <0.01 <0.01

<0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 <0.0001
<0.003 <0.003 <0.002 <0.002 <0.005 <0.005 <0.002 <0.003 <0.003 <0.003 <0.003 <0.002 <0.002 <0.005 <0.002 <0.003

<0.0005 0.0051 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0012 0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006
0.005 0.035 0.006 0.001 <0.0009 <0.0009 <0.001 <0.002 <0.002 0.003 <0.002 0.002 <0.001 <0.0009 <0.001 0.002
<0.01 0.09 0.025 0.012 <0.1 <0.1 <0.01 0.023 <0.01 <0.01 0.046 <0.01 <0.01 <0.1 <0.01 0.02

<0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.001
0.01 5.53 0.193 0.008 0.003 0.0027 0.005 0.06 0.063 0.006 0.008 0.015 0.005 0.059 <0.002 0.02

- - - - - - - - - - - - - - - -
<0.002 <0.002 <0.002 <0.002 <0.0005 <0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005 <0.002 <0.002
<0.003 0.022 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 <0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003

- - - - - - - - - - - - - - - -
6.77 6.74 4.94 5.66 4.6 4.5 4.43 6.49 5.07 5.13 3.24 5.14 4.43 5.1 4.53 4.85

<0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.00009 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009 <0.0001 0.0002
0.276 0.669 0.208 0.122 0.07 0.068 0.029 0.109 0.104 0.042 0.032 0.072 0.029 0.062 0.059 0.079

<0.0003 <0.0003 <0.0003 <0.0003 <0.00005 <0.00005 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.00005 <0.0003 <0.0003
<0.002 0.003 <0.002 <0.002 <0.005 <0.005 <0.002 0.008 <0.002 <0.002 0.003 <0.002 <0.002 <0.005 <0.002 <0.002
<0.002 <0.002 <0.002 <0.002 <0.0005 <0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0005 <0.002 <0.002
<0.005 <0.005 0.02 <0.005 <0.005 <0.005 <0.005 0.016 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1
Fluoride mg/L - 1.5 - - 0.01
Nitrate as N mg/L 3.4525 10 - - 0.05
Sulphate mg/L - 500 - - 0.1
Cations
Calcium (diss) mg/L - - - - 0.05
Magnesium (diss) mg/L - - - - 0.05
Potassium (diss) mg/L - - - - 0.05
Sodium (diss) mg/L 104.4825 200 - - 0.05
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30 - 500 See Factsheet - 1
Ammonia as N mg/L - - - - 0.02
Chemical Oxygen Demand mg/L - - - - 4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4
Electrical Conductivity uS/cm - - - - 1
pH pH units - 6.5 - 8.5 6.5 - 8.5 -
Total Dissolved Solids mg/L 314 500 - - 10
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004
Antimony (diss) mg/L - 0.006 - 0.02
Arsenic (diss) mg/L - 0.01 - 0.005 0.003
Barium (diss) mg/L 0.3025 1 - - 0.002
Beryllium (diss) mg/L - - Calculated - 0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01
Cadmium (diss) mg/L 0.0012875 0.005 - Calculated 0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002
Cobalt (diss) mg/L - - - 0.0009 0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001
Molybdenum (diss) mg/L - - - 0.04 0.0005
Nickel (diss) mg/L - - 0.025 - 0.001
Selenium (diss) mg/L - 0.05 0.1 - 0.004
Silicon (diss) mg/L - - - - 0.05
Silver (diss) mg/L - - 0.0001 - 0.00009
Strontium (diss) mg/L - - - - 0.001
Thallium (diss) mg/L - - - 0.0003 0.00005
Titanium (diss) mg/L - - - - 0.002
Vanadium (diss) mg/L - - - 0.006 0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds RUV-
HR
Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL
Concentration exceeds PWQO-
INTERIM

Provincial Water Quality Objectives Interim

PWQO-
INTERIM

Appendix E-1: Historical Groundwater Chemistry Results

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Parameter Units RUV-HR ODWQS
PWQO-

GENERAL

HR10-21 HR10-21 HR10-21 HR10-21 HR10-21
HR10-21 HR10-21 HR10-21 HR10-21 HR10-21

2021-Oct-21 2022-May-02 2022-Oct-20 2023-May-03 2023-Oct-17

2.46 4.87 3.23 3.95 <1
- - - - -

0.2 0.45 0.38 1.85 0.4
3.8 3.21 3.92 3.59 5.2

3.5 4.4 5.12 6.56 4.2
0.71 0.9 0.89 1.34 0.81
0.97 1.04 0.67 1.18 1
2.13 2.59 2.88 3.16 2.2

14 8 15 18 13
0.14 <0.02 <0.02 <0.02 <0.05
<5 <5 <5 <5 <4
2.3 1 1.3 1.4 1.4
42 53 51 69 46

6.41 6.27 6.76 6.84 6.97
62 22 54 48 60

0.047 0.016 0.061 0.016 0.0066
- - - - -
- - - - -

0.004 0.004 0.004 0.005 0.0035
<0.001 <0.001 <0.0005 <0.0005 <0.0004
<0.01 <0.01 <0.01 <0.01 <0.01

<0.0001 <0.0001 <0.0001 <0.0001 <0.00009
<0.003 <0.003 <0.002 <0.002 <0.005

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005
<0.002 <0.002 0.002 <0.001 <0.0009
<0.01 0.018 0.016 <0.01 <0.1

<0.001 <0.001 <0.0005 <0.0005 <0.0005
0.003 <0.002 <0.002 <0.002 <0.002

- - - - -
<0.002 <0.002 <0.002 <0.002 <0.0005
<0.003 0.001 <0.001 <0.001 <0.001

- - - - -
3.87 3.46 5.61 4.53 4.1

<0.0001 <0.0001 <0.0001 <0.0001 <0.00009
0.032 0.057 0.054 0.059 0.04

<0.0003 <0.0003 <0.0003 <0.0003 <0.00005
0.003 <0.002 0.005 <0.002 <0.005

<0.002 <0.002 <0.002 <0.002 <0.0005
<0.005 <0.005 <0.005 <0.005 <0.005



 

Kingston, ON  BluMetric 

 
 
 
 
 
 
 
 
 
 
Appendix E 
E-2 Historical Surface Water Chemistry 

  



Location HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1
Sample ID HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1

Sample Date 2007-May-03 2008-May-08 2008-Oct-09 2009-Jun-04 2009-Oct-21 2010-May-18 2010-Oct-19 2011-May-19 2012-Apr-16 2013-Apr-16 2013-Oct-30 2014-May-12 2014-Oct-16 2015-May-05 2016-Apr-27 2017-May-12
Anions Detection Limit
Chloride mg/L - - 180 128 0.1 <1 1 1 2 1 1 <1 <1 <1 0.53 0.64 0.58 0.49 0.72 0.56 0.45
Nitrate as N mg/L - - - - 0.05 <0.1 <0.1 <0.1 0.14 <0.1 <0.1 <0.1 0.25 0.2 0.16 0.78 0.16 <0.05 0.28 0.18 0.11
Nitrite as N mg/L - - - - 0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sulphate mg/L - - 100 - 0.1 9 9 10 9 8 9 8 7 9 5.95 12.2 7.59 9.13 - 6.83 6.52
Cations
Calcium (tot) mg/L - - - - 0.16 4 12 24 16 17 17 18 14 14.7 8.55 25.7 14.9 24.3 16.7 12 12.2
Magnesium (tot) mg/L - - - - 0.1 1 1 2 2 2 1 2 1 1630 1.04 2.07 1.45 1.91 1.52 1.2 1.18
Potassium (tot) mg/L - - - - 0.25 <1 <1 <1 <1 <1 <1 <1 <1 795 0.73 1.12 0.84 1.04 0.9 0.7 0.65
Sodium (tot) mg/L - - - - 0.1 <2 <2 <2 2 <2 <2 <2 <2 903 0.74 1.22 0.9 1.16 0.97 0.79 0.78
General Chemistry
Alkalinity (as CaCO3) mg/L See Factsheet - - - 5 7 28 61 43 56 50 53 43 42 17.7 51 37 63 36 34 38
Ammonia as N mg/L - - - - 0.02 0.03 <0.02 <0.02 <0.02 <0.02 0.00007 <0.02 0.1 <0.01 <0.02 0.00002 <0.02 0.18 <0.02 <0.02 <0.02
Biochemical Oxygen Demand mg/L - - - - 2 <1 <1 2 <1 <1 <1 <1 <1 <2 <5 12 <5 <5 <5 <5 <5
Chemical Oxygen Demand mg/L - - - - 5 - 5 5 8 6 8 8 13 <10 <5 311 <5 9 <5 - 6
Electrical Conductivity uS/cm - - - - 2 39 79 145 105 125 124 123 99 118 55 141 93 152 98 79 95
Lab Filtration Aluminum (diss) - - - - - - - - - - - - - - - - - - - -
pH pH units 6.5 - 8.5 - 6 - 9 - 6 7.36 7.62 7.41 7.56 7.78 7.66 7.41 7.4 7.08 7.65 7.54 7.21 7.7 7.71 7.21
Phenols mg/L 0.001 - 0.04 0.004 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -
Total Dissolved Solids mg/L - - - - 10 25 51 94 68 81 81 80 64 414 36 98 58 98 62 56 44
Total Kjeldahl Nitrogen mg/L - - - - 0.1 0.24 0.29 0.21 <0.1 <0.1 0.11 0.15 0.35 <0.1 0.39 9.04 0.4 1 0.22 0.27 0.13
Total Phosphorus mg/L 0.03 - - - 0.02 0.04 <0.01 0.07 0.06 <0.01 <0.01 0.01 <0.01 <0.01 0.02 0.49 <0.02 0.05 <0.01 0.01 <0.01
Total Suspended Solids mg/L - - - - 10 36 17 570 85 5 <2 3 <2 9 <10 164 <10 <10 <10 <10 <10
Unionized Ammonia (Calc) mg/L - - - - 0.000002 - - - - - - - - - - - - - - - -
Metals
Aluminum (diss) mg/L - Calculated - - 0.004 0.11 0.02 0.24 0.17 0.04 0.02 0.02 0.02 0.015 0.049 0.019 0.019 0.011 0.018 0.02 0.022
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004 - - - - - - - - - - - - - - - -
Aluminum (tot) mg/L - - - - 0.004 - - - - - - - - - - - - - - - -
Barium (tot) mg/L - - 2.3 - 0.002 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.014 0.009 0.044 0.012 0.022 0.012 0.011 0.014
Beryllium (tot) mg/L Calculated - - - 0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -
Boron (tot) mg/L - 0.2 3.55 1.5 0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 <0.01 <0.01 0.017 0.015 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium (tot) mg/L - Calculated 0.00021 0.000017 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0007 <0.0001 <0.0001 <0.0001 <0.0001 -
Chromium (tot) mg/L - - 0.064 - 0.003 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -
Cobalt (tot) mg/L - 0.0009 - - 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001 0.001 0.001 0.003 0.003 0.001 0.001 0.001 0.001 0.0011 <0.002 0.017 <0.002 0.004 <0.002 <0.002 <0.002
Iron (tot) mg/L 0.3 - 1 - 0.01 <0.03 <0.03 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.1 <0.01 0.11 <0.01 0.068 <0.01 <0.01 <0.01
Lead (tot) mg/L - Calculated 0.002 - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001
Manganese (tot) mg/L - - - - 0.002 <0.01 <0.01 0.04 0.01 <0.01 <0.01 <0.01 <0.01 <0.005 0.006 0.206 <0.002 0.047 <0.002 <0.002 <0.002
Molybdenum (tot) mg/L - 0.04 - - 0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0012 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -
Nickel (tot) mg/L 0.025 - - - 0.003 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.003 0.003 <0.003 0.007 <0.003 <0.003 -
Silicon (tot) mg/L - - - - 0.1 3.8 3.4 5.5 3.8 4.5 3.9 4.2 3.4 3.22 2.95 4.57 3.13 4.36 3.03 3 -
Silver (tot) mg/L 0.0001 - - - 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 -
Strontium (tot) mg/L - - - - 0.001 0.035 0.06 0.093 0.103 0.105 0.101 0.114 0.091 0.089 0.047 0.169 0.077 0.129 0.072 0.066 -
Thallium (tot) mg/L - 0.0003 - - 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 -
Titanium (tot) mg/L - - - - 0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -
Vanadium (tot) mg/L - 0.006 - - 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 -
Zinc (tot) mg/L - 0.02 0.089 0.03 0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 0.39 <0.005 0.007 <0.005 <0.005 <0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM
Concentration exceeds MECP-
GD-TAConcentration exceeds MECP-
GD-TB
*Please double check with Factsheet for all calculated criteria/guidelines.

MECP Guidance Document Table B

MECP-GD-TB

Appendix E-2: Historical Surface Water Chemistry Results

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A

Parameter Units
PWQO-

GENERAL
PWQO-

INTERIM
MECP-GD-

TA



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L - - 180 128 0.1
Nitrate as N mg/L - - - - 0.05
Nitrite as N mg/L - - - - 0.05
Sulphate mg/L - - 100 - 0.1
Cations
Calcium (tot) mg/L - - - - 0.16
Magnesium (tot) mg/L - - - - 0.1
Potassium (tot) mg/L - - - - 0.25
Sodium (tot) mg/L - - - - 0.1
General Chemistry
Alkalinity (as CaCO3) mg/L See Factsheet - - - 5
Ammonia as N mg/L - - - - 0.02
Biochemical Oxygen Demand mg/L - - - - 2
Chemical Oxygen Demand mg/L - - - - 5
Electrical Conductivity uS/cm - - - - 2
Lab Filtration Aluminum (diss) - - - -
pH pH units 6.5 - 8.5 - 6 - 9 -
Phenols mg/L 0.001 - 0.04 0.004 0.001
Total Dissolved Solids mg/L - - - - 10
Total Kjeldahl Nitrogen mg/L - - - - 0.1
Total Phosphorus mg/L 0.03 - - - 0.02
Total Suspended Solids mg/L - - - - 10
Unionized Ammonia (Calc) mg/L - - - - 0.000002
Metals
Aluminum (diss) mg/L - Calculated - - 0.004
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004
Aluminum (tot) mg/L - - - - 0.004
Barium (tot) mg/L - - 2.3 - 0.002
Beryllium (tot) mg/L Calculated - - - 0.0005
Boron (tot) mg/L - 0.2 3.55 1.5 0.01
Cadmium (tot) mg/L - Calculated 0.00021 0.000017 0.0001
Chromium (tot) mg/L - - 0.064 - 0.003
Cobalt (tot) mg/L - 0.0009 - - 0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001
Iron (tot) mg/L 0.3 - 1 - 0.01
Lead (tot) mg/L - Calculated 0.002 - 0.001
Manganese (tot) mg/L - - - - 0.002
Molybdenum (tot) mg/L - 0.04 - - 0.0005
Nickel (tot) mg/L 0.025 - - - 0.003
Silicon (tot) mg/L - - - - 0.1
Silver (tot) mg/L 0.0001 - - - 0.0001
Strontium (tot) mg/L - - - - 0.001
Thallium (tot) mg/L - 0.0003 - - 0.0001
Titanium (tot) mg/L - - - - 0.002
Vanadium (tot) mg/L - 0.006 - - 0.001
Zinc (tot) mg/L - 0.02 0.089 0.03 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM
Concentration exceeds MECP-
GD-TAConcentration exceeds MECP-
GD-TB
*Please double check with Factsheet for all calculated criteria/guidelines.

MECP Guidance Document Table B

MECP-GD-TB

Appendix E-2: Historical Surface Water Chemistry Results

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A

Parameter Units
PWQO-

GENERAL
PWQO-

INTERIM
MECP-GD-

TA

HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW2 HR-SW2 HR-SW2 HR-SW2
HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1HR-QAQC SW-F20 (HR-SW1)HR-SW1 HR-SW1 HR-SW1HR-QAQC SW-S22 (HR-SW1)HR-SW1 HR-SW2 HR-SW2 HR-SW2 HR-SW2

2017-Oct-24 2018-May-09 2018-Oct-23 2019-May-08 2020-May-08 2020-Oct-08 2020-Oct-08 2021-Apr-22 2021-Oct-21 2022-May-02 2022-May-02 2023-May-03 2007-May-03 2008-May-08 2009-Jun-04 2010-May-18

0.46 0.49 0.61 0.56 0.63 0.67 0.66 0.57 3.83 0.45 0.43 0.39 <1 1 2 1
<0.05 0.25 0.68 0.93 0.4 0.39 0.43 0.46 0.07 0.34 0.33 0.18 <0.1 <0.1 <0.1 <0.1
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.1
9.27 5.74 8.38 5.26 7.24 6.87 6.84 7.14 5.85 5.93 5.82 4.67 9 9 7 7

22.4 12.6 21 11.1 13.03 20.81 19.24 15.4 23 14.5 15.4 9.5 10 10 10 12
1.92 1.14 1.62 1.17 1.35 1.73 1.59 1.49 2.08 1.46 1.56 0.86 1 1 1 2
1.13 0.75 1.02 0.78 0.73 1.06 1 1 1.61 <1.15 1.2 0.52 <1 <1 <1 <1
1.08 0.75 1.02 0.8 0.84 1.18 1.08 1.29 1.38 0.96 0.67 0.77 <2 <2 2 <2

61 36 65 36 41 52 51 35 58 33 31 29 27 23 31 32
<0.02 0.0000396 0.0000745 <0.02 <0.02 <0.02 <0.02 <0.02 0.11 <0.02 <0.02 <0.02 0.12 <0.00057 0.02 <0.02

7 <5 <5 <5 <5 <2 <2 <2 <2 <2 <2 <2 <1 <1 1 <1
394 <5 251 <5 <5 15 10 <5 7 7 <5 <5 - 10 15 20
124 88 142 81 101 112 111 93 115 87 86 67 71 65 73 86

- - - - - - - - - - - - - - -
7.34 7.19 7.64 6.64 7.44 6.84 6.87 7.62 7.37 6.96 6.85 7.21 6.42 7.31 7.11 7.43

- - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001
74 40 78 70 52 74 68 38 80 60 54 52 46 42 48 56

0.32 0.31 0.47 <0.1 0.29 0.26 0.24 <0.1 0.15 0.13 0.14 0.21 0.23 0.29 0.16 0.16
0.94 <0.02 0.73 0.02 <0.02 <0.02 0.03 <0.02 <0.02 0.06 0.04 <0.02 0.02 <0.01 0.06 <0.01
468 <10 26 <10 <10 15 46 <10 <10 27 49 <10 71 <2 20 4

- - - - - - - - - - - <0.000002 - - - -

0.017 0.02 0.01 - 0.022 0.051 0.017 0.018 0.021 0.029 0.015 - 0.34 0.05 0.27 0.09
- - - - - - - - - - - 0.095 - - - -
- - - - 0.046 0.035 0.092 0.028 0.057 - - 0.07 - - - -

0.052 0.013 0.056 0.014 0.01 0.017 0.019 0.011 0.016 0.019 0.021 0.013 0.02 0.01 0.02 0.03
- 0.056 0.013 - - - - - - - - - <0.001 <0.001 <0.001 <0.001

0.094 <0.01 <0.01 <0.01 <0.01 0.018 0.012 <0.01 0.014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
- - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001
- - - - - - - - - - - - <0.001 0.001 <0.001 <0.001

0.001 <0.0005 0.0011 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0002 <0.0002 0.0005 0.0004
0.022 0.001 0.022 <0.002 0.002 0.003 0.003 <0.002 <0.002 0.006 0.005 0.001 0.002 0.001 0.001 0.001
0.54 <0.01 0.63 <0.01 0.015 <0.01 0.016 <0.01 0.018 0.362 0.385 0.023 0.19 0.07 0.33 0.18

0.004 <0.001 0.007 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001
0.265 <0.002 0.288 0.006 <0.002 <0.002 0.008 <0.002 0.002 0.053 0.043 <0.002 0.02 <0.01 0.07 0.1

- - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005
- - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005
- - - - - - - - - - - - 2.1 3.1 3.1 3
- - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001
- - - - - - - - - - - - 0.053 0.054 0.076 0.082
- - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001
- - - - - - - - - - - - <0.01 <0.01 <0.01 <0.01
- - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001

0.008 <0.005 0.044 <0.005 <0.005 <0.005 <0.005 <0.005 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L - - 180 128 0.1
Nitrate as N mg/L - - - - 0.05
Nitrite as N mg/L - - - - 0.05
Sulphate mg/L - - 100 - 0.1
Cations
Calcium (tot) mg/L - - - - 0.16
Magnesium (tot) mg/L - - - - 0.1
Potassium (tot) mg/L - - - - 0.25
Sodium (tot) mg/L - - - - 0.1
General Chemistry
Alkalinity (as CaCO3) mg/L See Factsheet - - - 5
Ammonia as N mg/L - - - - 0.02
Biochemical Oxygen Demand mg/L - - - - 2
Chemical Oxygen Demand mg/L - - - - 5
Electrical Conductivity uS/cm - - - - 2
Lab Filtration Aluminum (diss) - - - -
pH pH units 6.5 - 8.5 - 6 - 9 -
Phenols mg/L 0.001 - 0.04 0.004 0.001
Total Dissolved Solids mg/L - - - - 10
Total Kjeldahl Nitrogen mg/L - - - - 0.1
Total Phosphorus mg/L 0.03 - - - 0.02
Total Suspended Solids mg/L - - - - 10
Unionized Ammonia (Calc) mg/L - - - - 0.000002
Metals
Aluminum (diss) mg/L - Calculated - - 0.004
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004
Aluminum (tot) mg/L - - - - 0.004
Barium (tot) mg/L - - 2.3 - 0.002
Beryllium (tot) mg/L Calculated - - - 0.0005
Boron (tot) mg/L - 0.2 3.55 1.5 0.01
Cadmium (tot) mg/L - Calculated 0.00021 0.000017 0.0001
Chromium (tot) mg/L - - 0.064 - 0.003
Cobalt (tot) mg/L - 0.0009 - - 0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001
Iron (tot) mg/L 0.3 - 1 - 0.01
Lead (tot) mg/L - Calculated 0.002 - 0.001
Manganese (tot) mg/L - - - - 0.002
Molybdenum (tot) mg/L - 0.04 - - 0.0005
Nickel (tot) mg/L 0.025 - - - 0.003
Silicon (tot) mg/L - - - - 0.1
Silver (tot) mg/L 0.0001 - - - 0.0001
Strontium (tot) mg/L - - - - 0.001
Thallium (tot) mg/L - 0.0003 - - 0.0001
Titanium (tot) mg/L - - - - 0.002
Vanadium (tot) mg/L - 0.006 - - 0.001
Zinc (tot) mg/L - 0.02 0.089 0.03 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM
Concentration exceeds MECP-
GD-TAConcentration exceeds MECP-
GD-TB
*Please double check with Factsheet for all calculated criteria/guidelines.

MECP Guidance Document Table B

MECP-GD-TB

Appendix E-2: Historical Surface Water Chemistry Results

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A

Parameter Units
PWQO-

GENERAL
PWQO-

INTERIM
MECP-GD-

TA

HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2
HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2HR-QAQC-SW-S19 (HR-SW2)HR-SW2HR-SW2-QAQC SW-S20 (HR-SW2)HR-SW2 HR-SW2HR-QAQC SW-F21 (HR-SW2)

2010-Oct-19 2011-May-19 2012-Apr-16 2013-Apr-16 2014-May-12 2015-May-05 2016-Apr-27 2017-May-12 2018-May-09 2019-May-08 2019-May-08 2020-May-08 2020-May-08 2021-Apr-22 2021-Oct-21 2021-Oct-21

2 2 <1 0.56 0.59 0.77 0.55 0.48 0.44 0.62 0.59 0.63 0.61 0.52 0.68 0.72
<0.1 <0.1 <0.1 0.1 <0.05 <0.05 <0.05 <0.05 0.06 0.3 0.3 <0.05 <0.05 <0.05 <0.05 <0.05
<0.1 <0.1 <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

7 6 9 5.21 6.69 - 5.73 6.11 4.49 5.02 4.98 6.1 6.11 6.02 3.29 2.82

8 8 12.6 5.52 9.04 8.92 6.44 7.8 7.13 7.5 7.55 8.21 8.13 9.27 13.7 11.6
1 1 1330 0.8 1.14 1.14 0.86 1.04 0.8 0.99 0.98 1.03 1.05 1.17 1.97 1.69

<1 <1 818 0.77 0.78 0.76 0.59 0.51 0.64 0.71 0.73 0.84 0.66 0.98 2.19 1.7
<2 <2 1020 0.76 0.99 1.01 0.82 0.87 0.7 0.82 0.83 0.84 0.89 1.13 1.49 1.25

23 27 23 10.2 19 18 18 25 31 27 25 23 17 24 35 32
0.00001 <0.02 0.03 0.11 0.0001 0.000125196 <0.02 <0.02 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 0.09 <0.02

3 <1 <2 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <2 5 5
18 23 30 <5 6 14 - 7 <5 <5 <5 <5 <5 <5 101 23
60 63 82 38 62 60 48 67 52 59 58 69 69 62 72 72
- - - - - - - - - - - - - - - -

7.09 7.11 6.8 6.72 7.24 7.35 7.35 7.48 6.89 6.53 6.54 6.79 6.67 7.25 6.99 6.89
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - - - - - -

39 41 166 30 <20 40 42 30 22 62 48 40 44 <20 60 58
6.66 0.43 0.3 0.16 5.2 0.57 0.71 0.17 0.37 <0.1 <0.1 0.35 0.41 0.19 0.64 0.28
0.01 <0.01 0.04 <0.02 <0.02 0.07 <0.01 0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.49 0.52
617 3 13 <10 21 35 <10 <10 <10 <10 <10 134 154 <10 650 96

- - - - - - - - - - - - - - - -

0.46 0.04 0.207 0.069 0.044 0.05 0.05 0.049 0.042 - - 0.048 0.047 0.037 0.054 0.057
- - - - - - - - - - - - - - - -
- - - - - - - - - - - 0.472 0.477 0.066 1.01 0.919

0.02 0.01 0.017 0.008 0.013 0.014 0.01 0.015 0.013 0.013 0.013 0.013 0.013 0.012 0.024 0.023
<0.001 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 - - - - - - - - -
<0.01 <0.01 0.016 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - - - - - -
<0.001 <0.001 <0.001 <0.003 <0.003 <0.003 <0.003 - - - - - - - - -
0.0004 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0016 0.0015
0.003 0.001 0.0016 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 0.003 0.003 <0.002 0.003 0.003
0.32 0.12 0.121 <0.01 <0.01 0.12 0.02 <0.01 0.14 <0.01 <0.01 0.419 0.39 0.051 1.59 1.28

0.002 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001
0.05 0.01 0.032 0.013 <0.002 0.022 0.002 0.004 0.018 <0.002 <0.002 0.023 0.029 0.003 0.199 0.159

<0.005 <0.005 <0.0005 <0.002 <0.002 <0.002 <0.002 - - - - - - - - -
<0.005 <0.005 <0.001 <0.003 0.007 <0.003 <0.003 - - - - - - - - -

3.9 1.9 3.03 2.81 2.37 2.24 2.61 - - - - - - - - -
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - - - - - -

0.059 0.049 0.06 0.032 0.054 0.052 0.043 - - - - - - - - -
<0.0001 <0.0001 <0.0001 <0.0003 <0.0003 <0.0003 <0.0003 - - - - - - - - -

<0.01 <0.01 <0.005 <0.002 <0.002 0.003 <0.002 - - - - - - - - -
0.001 <0.001 0.0008 <0.002 <0.002 <0.002 <0.002 - - - - - - - - -
<0.01 <0.01 <0.005 0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.02 <0.02



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L - - 180 128 0.1
Nitrate as N mg/L - - - - 0.05
Nitrite as N mg/L - - - - 0.05
Sulphate mg/L - - 100 - 0.1
Cations
Calcium (tot) mg/L - - - - 0.16
Magnesium (tot) mg/L - - - - 0.1
Potassium (tot) mg/L - - - - 0.25
Sodium (tot) mg/L - - - - 0.1
General Chemistry
Alkalinity (as CaCO3) mg/L See Factsheet - - - 5
Ammonia as N mg/L - - - - 0.02
Biochemical Oxygen Demand mg/L - - - - 2
Chemical Oxygen Demand mg/L - - - - 5
Electrical Conductivity uS/cm - - - - 2
Lab Filtration Aluminum (diss) - - - -
pH pH units 6.5 - 8.5 - 6 - 9 -
Phenols mg/L 0.001 - 0.04 0.004 0.001
Total Dissolved Solids mg/L - - - - 10
Total Kjeldahl Nitrogen mg/L - - - - 0.1
Total Phosphorus mg/L 0.03 - - - 0.02
Total Suspended Solids mg/L - - - - 10
Unionized Ammonia (Calc) mg/L - - - - 0.000002
Metals
Aluminum (diss) mg/L - Calculated - - 0.004
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004
Aluminum (tot) mg/L - - - - 0.004
Barium (tot) mg/L - - 2.3 - 0.002
Beryllium (tot) mg/L Calculated - - - 0.0005
Boron (tot) mg/L - 0.2 3.55 1.5 0.01
Cadmium (tot) mg/L - Calculated 0.00021 0.000017 0.0001
Chromium (tot) mg/L - - 0.064 - 0.003
Cobalt (tot) mg/L - 0.0009 - - 0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001
Iron (tot) mg/L 0.3 - 1 - 0.01
Lead (tot) mg/L - Calculated 0.002 - 0.001
Manganese (tot) mg/L - - - - 0.002
Molybdenum (tot) mg/L - 0.04 - - 0.0005
Nickel (tot) mg/L 0.025 - - - 0.003
Silicon (tot) mg/L - - - - 0.1
Silver (tot) mg/L 0.0001 - - - 0.0001
Strontium (tot) mg/L - - - - 0.001
Thallium (tot) mg/L - 0.0003 - - 0.0001
Titanium (tot) mg/L - - - - 0.002
Vanadium (tot) mg/L - 0.006 - - 0.001
Zinc (tot) mg/L - 0.02 0.089 0.03 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM
Concentration exceeds MECP-
GD-TAConcentration exceeds MECP-
GD-TB
*Please double check with Factsheet for all calculated criteria/guidelines.

MECP Guidance Document Table B

MECP-GD-TB

Appendix E-2: Historical Surface Water Chemistry Results

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A

Parameter Units
PWQO-

GENERAL
PWQO-

INTERIM
MECP-GD-

TA

HR-SW2 HR-SW2 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW4 HR-SW4
HR-SW2 HR-SW2 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3HR-QAQC SW-S21 (HR-SW3)HR-SW3 HR-SW3 HR-SW3HR-QAQC-SW1 (HR-SW3)HR-SW4 HR-SW4

2022-May-02 2023-May-03 2014-May-12 2015-May-05 2016-Apr-27 2017-May-12 2018-May-09 2019-May-08 2021-Apr-22 2021-Apr-22 2021-Oct-21 2022-May-02 2023-May-03 2023-May-03 2020-May-08 2020-Oct-08

0.42 0.38 0.59 0.76 0.58 0.48 0.55 0.65 0.58 0.62 1.27 0.44 0.44 0.45 0.66 0.6
<0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 0.21 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13 0.28
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4.76 4.18 6.67 - 6.36 6 4.64 5.55 5.44 5.37 0.71 4.64 4.76 4.75 6.56 5.3

7.71 5.45 8.69 8.63 6.96 7.8 6.98 7.01 8.82 9.07 13.1 8.01 6.17 6.38 3.47 6.88
0.93 0.76 1.1 1.08 0.91 1.04 0.82 0.92 1.13 1.1 1.63 1.07 0.63 0.79 1.35 2.92

<1.15 1.1 0.69 0.72 0.56 0.58 0.64 0.67 0.82 0.84 1.73 <1.15 0.53 <0.5 1.11 1.82
0.81 0.89 1.01 1.02 0.85 0.86 0.79 0.9 1.17 1.15 1.48 1 0.57 1.21 0.97 1.41

21 17 18 18 18 26 30 23 18 20 37 20 13 11 12 16
<0.02 <0.02 <0.02 0.000171463 <0.02 <0.02 0.00002 <0.02 <0.02 <0.02 0.11 <0.02 <0.02 <0.02 <0.02 <0.02

<2 <2 <5 <5 <5 <5 <5 <5 <2 2 4 <2 <2 <2 <5 <2
<5 <5 12 21 - 9 <5 <5 <5 <5 31 <5 <5 30 9 35
56 49 59 58 51 70 53 56 55 55 83 56 45 45 44 46
- - - - - - - - - - - - -

6.73 7.03 7.07 6.85 7.38 7.67 6.82 6.47 7.12 7.05 6.83 6.66 6.75 6.69 6.83 6.48
- - <0.001 <0.001 <0.001 - - - - - - - - - - -

36 50 40 46 38 40 <20 50 <20 32 76 40 52 56 30 32
0.15 <0.1 0.58 0.69 1.85 0.18 0.39 <0.1 0.29 0.31 0.62 0.18 0.32 0.36 0.31 0.28

<0.02 <0.02 0.03 0.11 <0.01 0.01 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.02 <0.02 0.03 0.12
<10 <10 13 25 <10 <10 <10 10 <10 <10 <10 <10 <10 <10 17 280

- <0.000002 - - - - - - - - - - <0.000002 <0.000002 - -

0.043 - 0.053 0.07 0.054 0.047 0.045 - 0.078 0.073 0.097 0.051 - - 0.068 0.071
- 0.052 - - - - - - - - - - 0.071 0.079 - -
- 0.041 - - - - - - 0.11 0.148 0.128 - 0.125 0.167 0.487 3.67

0.011 0.012 0.014 0.015 0.011 0.016 0.014 0.013 0.012 0.013 0.025 0.012 0.013 0.018 0.014 0.065
- - <0.001 <0.001 <0.001 - - - - - - - - - - -

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.018
- - <0.0001 <0.0001 <0.0001 - - - - - - - - - - -
- - <0.003 <0.003 <0.003 - - - - - - - - - - -

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 0.0012 <0.0005 <0.0005 <0.0005 0.0006 0.0039
0.005 0.002 <0.002 <0.002 <0.002 <0.002 0.001 <0.002 <0.002 0.002 <0.002 <0.002 0.001 0.001 0.004 0.017
0.04 0.186 0.05 0.09 <0.01 <0.01 0.09 <0.01 0.141 0.214 0.98 0.052 0.079 0.136 0.45 3.85

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003
0.003 0.003 0.039 0.07 <0.002 0.004 0.073 0.006 0.021 0.032 0.312 0.006 0.017 0.05 0.031 0.242

- - <0.002 <0.002 <0.002 - - - - - - - - - - -
- - <0.003 <0.003 <0.003 - - - - - - - - - - -
- - 2.39 1.72 2.75 - - - - - - - - - - -
- - <0.0001 <0.0001 <0.0001 - - - - - - - - - - -
- - 0.052 0.048 0.043 - - - - - - - - - - -
- - <0.0003 <0.0003 <0.0003 - - - - - - - - - - -
- - <0.002 <0.002 <0.002 - - - - - - - - - - -
- - <0.002 <0.002 <0.002 - - - - - - - - - - -

<0.02 <0.02 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.02 <0.02 <0.02 <0.02 <0.005 0.026



Location
Sample ID

Sample Date
Anions Detection Limit
Chloride mg/L - - 180 128 0.1
Nitrate as N mg/L - - - - 0.05
Nitrite as N mg/L - - - - 0.05
Sulphate mg/L - - 100 - 0.1
Cations
Calcium (tot) mg/L - - - - 0.16
Magnesium (tot) mg/L - - - - 0.1
Potassium (tot) mg/L - - - - 0.25
Sodium (tot) mg/L - - - - 0.1
General Chemistry
Alkalinity (as CaCO3) mg/L See Factsheet - - - 5
Ammonia as N mg/L - - - - 0.02
Biochemical Oxygen Demand mg/L - - - - 2
Chemical Oxygen Demand mg/L - - - - 5
Electrical Conductivity uS/cm - - - - 2
Lab Filtration Aluminum (diss) - - - -
pH pH units 6.5 - 8.5 - 6 - 9 -
Phenols mg/L 0.001 - 0.04 0.004 0.001
Total Dissolved Solids mg/L - - - - 10
Total Kjeldahl Nitrogen mg/L - - - - 0.1
Total Phosphorus mg/L 0.03 - - - 0.02
Total Suspended Solids mg/L - - - - 10
Unionized Ammonia (Calc) mg/L - - - - 0.000002
Metals
Aluminum (diss) mg/L - Calculated - - 0.004
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004
Aluminum (tot) mg/L - - - - 0.004
Barium (tot) mg/L - - 2.3 - 0.002
Beryllium (tot) mg/L Calculated - - - 0.0005
Boron (tot) mg/L - 0.2 3.55 1.5 0.01
Cadmium (tot) mg/L - Calculated 0.00021 0.000017 0.0001
Chromium (tot) mg/L - - 0.064 - 0.003
Cobalt (tot) mg/L - 0.0009 - - 0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001
Iron (tot) mg/L 0.3 - 1 - 0.01
Lead (tot) mg/L - Calculated 0.002 - 0.001
Manganese (tot) mg/L - - - - 0.002
Molybdenum (tot) mg/L - 0.04 - - 0.0005
Nickel (tot) mg/L 0.025 - - - 0.003
Silicon (tot) mg/L - - - - 0.1
Silver (tot) mg/L 0.0001 - - - 0.0001
Strontium (tot) mg/L - - - - 0.001
Thallium (tot) mg/L - 0.0003 - - 0.0001
Titanium (tot) mg/L - - - - 0.002
Vanadium (tot) mg/L - 0.006 - - 0.001
Zinc (tot) mg/L - 0.02 0.089 0.03 0.005

-LEGEND-
Detection Limit DL: May vary between sample locations and events
DL exceeds criteria
Concentration exceeds PWQO-
GENERAL
Concentration exceeds PWQO-
INTERIM
Concentration exceeds MECP-
GD-TAConcentration exceeds MECP-
GD-TB
*Please double check with Factsheet for all calculated criteria/guidelines.

MECP Guidance Document Table B

MECP-GD-TB

Appendix E-2: Historical Surface Water Chemistry Results

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A

Parameter Units
PWQO-

GENERAL
PWQO-

INTERIM
MECP-GD-

TA

HR-SW4 HR-SW4 HR-SW4 HR-SW4
HR-SW4 HR-SW4 HR-SW4 HR-SW4

2021-Apr-22 2021-Nov-15 2022-May-02 2023-May-03

0.64 0.48 0.41 0.36
0.15 0.08 0.06 <0.05

<0.05 <0.05 <0.05 <0.05
5.53 4.7 4.69 3.85

3.79 8.2 2.93 2.14
1.28 2.36 1.13 0.62
1.27 2.05 <1.15 0.81
1.11 1.57 0.9 0.57

8 25 7 <5
<0.02 0.1 <0.02 <0.02

<2 4 <2 <2
<5 277 <5 <5
36 53 34 25
- - -

6.76 6.57 6.37 6.5
- - - -

36 38 50 40
0.12 8.04 0.17 0.18
0.05 0.66 0.08 <0.02
<10 190 13 <10

- - - <0.000002

0.062 0.048 0.049 -
- - - 0.062

0.177 1.49 - 0.09
0.011 0.037 0.011 0.011

- - - -
<0.01 <0.01 <0.01 <0.01

- - - -
- - - -

<0.0005 0.0018 <0.0005 <0.0005
<0.002 0.009 <0.002 0.001
0.134 1.65 0.068 0.038

<0.001 0.002 <0.001 <0.001
0.007 0.444 0.005 <0.002

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

<0.005 0.021 <0.02 <0.02
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Appendix E 
E-3 2023 Surface Water Monitoring Locations Comparisons 

  



E-3: Spring 2023 Surface Water Results Comparison

Sample Description HR-SW1 HR-SW2 Comparison HR-SW3 Comparison HR-SW4 Comparison
Date Sampled 3-May-23 3-May-23 SW1 to SW2 3-May-23 SW1 to SW3 3-May-23 SW4 to SW1

Parameter Unit RDL % change % change % change

Biochemical Oxygen Demand, Total mg/L 2 2 2 0% 2 0% 2 0%

pH pH Units NA 7.21 7.03 2% 6.75 6% 6.50 -11%

Alkalinity (as CaCO3) mg/L 5 29 17 41% 13 55% 5 -480%

Electrical Conductivity uS/cm 2 67 49 27% 45 33% 25 -168%

Hardness (as CaCO3) (Calculated) mg/L 0.5 27.3 16.7 39% 18 34% 7.9 -246%

Total Dissolved Solids mg/L 20 52 50 4% 52 0% 40 -30%

Total Suspended Solids mg/L 10 10 10 0% 10 0% 10 0%

Chloride mg/L 0.10 0.39 0.38 3% 0.44 -13% 0.36 -8%

Nitrate as N mg/L 0.05 0.18 0.07 61% 0.05 72% 0.05 -260%

Nitrite as N mg/L 0.05 0.05 0.05 0% 0.05 0% 0.05 0%

Sulphate mg/L 0.10 4.67 4.18 10% 4.76 -2% 3.85 -21%

Ammonia as N mg/L 0.02 0.02 0.02 0% 0.02 0% 0.02 0%

Total Kjeldahl Nitrogen mg/L 0.10 0.21 0.1 52% 0.32 -52% 0.18 -17%

Total Phosphorus mg/L 0.02 0.02 0.02 0% 0.02 0% 0.02 0%

Chemical Oxygen Demand mg/L 5 5 5 0% 5 0% 5 0%

Total Calcium mg/L 0.16 9.5 5.45 43% 6.17 35% 2.14 -344%

Total Magnesium mg/L 0.17 0.86 0.76 12% 0.63 27% 0.62 -39%

Total Potassium mg/L 0.58 0.52 1.1 -112% 0.53 -2% 0.81 36%

Total Sodium mg/L 0.22 0.77 0.89 -16% 0.57 26% 0.57 -35%

Aluminum-dissolved mg/L 0.004 0.095 0.052 45% 0.071 25% 0.062 -53%

Total Aluminum mg/L 0.010 0.07 0.041 41% 0.125 -79% 0.09 22%

Total Barium mg/L 0.002 0.013 0.012 8% 0.013 0% 0.011 -18%

Total Boron mg/L 0.010 0.01 0.01 0% 0.01 0% 0.01 0%

Total Cobalt mg/L 0.0005 0.0005 0.0005 0% 0.0005 0% 0.0005 0%

Total Copper mg/L 0.002 0.001 0.002 -100% 0.001 0% 0.001 0%

Total Iron mg/L 0.010 0.023 0.186 -709% 0.079 -243% 0.038 39%

Total Lead mg/L 0.001 0.001 0.001 0% 0.001 0% 0.001 0%

Total Manganese mg/L 0.002 0.002 0.003 -50% 0.017 -750% 0.002 0%

Total Zinc mg/L 0.005 0.02 0.02 0% 0.02 0% 0.02 0%

- value indicates an increase in downstream concentration

red font indicates < removed
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Appendix F 
F-1 Surface Water Trigger Mechanisms and Contingency Plan 

  



HICKEY ROAD WASTE DISPOSAL SITE 

TRIGGER MECHANISMS 

20-NOV-2020 

FINAL 

OBJECTIVE AND BACKGROUND 

 

The objective of the trigger mechanisms and contingency plan for the Hickey Road Waste 

Disposal Site (WDS) is to identify the off-site migration of leachate impacted surface water and 

groundwater, and ensure timely action to prevent and mitigate any adverse impacts to the 

environment.  

 

OBJECTIVE 1: SURFACE WATER IMPACTS 

  

To identify migration of impacted surface water or leachate impacted groundwater discharging 

to adjacent surface water bodies; to identify surface water run-off impacts to surface water 

bodies; and ensure timely action to prevent and mitigate any adverse impacts to the 

environment.  

 

South Property Boundary-Surface Water 

 

Assessment Points- SW2, SW3 

Trigger Mechanisms- Alkalinity, Chloride, Iron, Manganese, TKN and Un-ionized Ammonia 

Frequency-Sampling twice per year (Spring and Fall) 

Contingency Plan is activated if three or more of the following triggers occur at the assessment 

point during one sampling event: Alkalinity, Chloride, Iron, Manganese, TKN, and un-ionized 

ammonia exceeds the values in Table 1. The 75
th
 percentile for SW1 (background) sampling 

location based on the sampling results from May 2007 to May 2019 (20 results). 

 

Table 1:  SW2 and SW3 Trigger Values for Select Parameters 

Parameter 

SW1 

75
th
 Percentile Concentration 

mg/L 

Surface Water Criteria 

(PWQO/CWQG) 

mg/L 

Alkalinity 54.5  

Chloride 1.0  

Iron  0.3 

Manganese 0.0175  

Sodium  128 

TKN 0.36  

Unionized Ammonia  0.02 

Notes:  Should Tier 1 sampling be triggered based on surface water sampling results the contingency 

sampling will be carried out at the location having results that triggered the Tier 1 sampling.   

  



Surface water samples are quite frequently dry, should dry conditions be encountered during  

Tier 1 or Tier 2 sampling events, then follow-up sampling will be carried out during the next 

semi-annual sampling event should water be present. 

 

CONTINGENCY PLAN – SURFACE WATER 

 

Tier 1:  If three or more triggers are exceeded at the SW2 or SW3 surface water 

assessment point during one sampling event; the following Tier 1 sampling will be undertaken: 

 

 Within two weeks of receipt of laboratory results, a Toxicity test (Single 

Concentration – Acute Lethality) sample will be collected from SW2 or SW3 (as 

per notes above) to determine the impacts to surface water.  Tier 2 Contingency 

Plan is activated if result of the Toxicity test is greater than 50%. 

 

Tier 2:   Within one week of receipt of laboratory results indicting a failed toxicity test the 

following will be undertaken: 

 

 A second Toxicity test will be collected at the sample location having failed 

Toxicity test results.  Upon receipt of a confirmed second Toxicity test result the 

following will be undertaken: 

 Identification of other potential causes of elevated concentrations through 

additional studies to be completed within two months of the second failed test. 

Following the two months, if no other potential causes for the elevated 

concentrations have been identified then proceed to Tier 3. 

 

Tier 3: If the increased sampling and/or additional studies indicate a continuing issue 

resulting in impacts or potential significant impacts to the environment, then 

mitigation/remediation measures will be implemented to prevent further impact.  These measures 

would be aimed at intercepting or diverting the impacted surface water/groundwater before it 

reaches a receptor.  The specifics of the plan will be dependent on the nature of the impact. 

 

  



References:   

 

1. Environment Canada, “Biological Test Method: Reference Method for Determining Acute 

Lethality of Effluents to Rainbow Trout”, Environmental Technology Centre, Ottawa, 

Ontario, Report EPS 1/RM/13 Second Edition – December 2000, including May 2007 and 

February 2016 Amendments. 

2. Environment Canada, “Biological Test Method: Reference Method for Determining Acute 

Lethality of Effluents to Daphnia mangna”, Environmental Technology Centre, Ottawa, 

Ontario, Report EPS 1/RM/14 Second Edition – December 2000, including February 2016 

Amendment. 
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Appendix F 
F-2 Draft Groundwater Trigger Mechanisms and Contingency Plan 



HICKEY ROAD WASTE DISPOSAL SITE 

TRIGGER MECHANISMS 

DRAFT FOR DISCUSSION – REV. 05-MARCH-2021 

 

OBJECTIVE AND BACKGROUND 

 

The objective of the trigger mechanisms and contingency plan for the Hickey Road Waste 

Disposal Site (WDS) is to identify the off-site migration of leachate impacted and groundwater, 

and ensure timely action to prevent and mitigate any adverse impacts to the environment.  

 

OBJECTIVE 2: GROUNDWATER IMPACTS 

 

To identify migration of leachate impacted groundwater and to ensure timely action to prevent 

any adverse impacts to the environment.  

 

West and South CAZ Boundary-Groundwater 

 

Assessment Points- Future West and South CAZ Boundaries 

Trigger Mechanisms- Barium, Chloride, Iron and TDS 

Frequency-Sampling twice per year (Spring and Fall) 

 

Contingency Plan is activated if three or more of the following triggers occur for two consecutive 

sampling events: Barium, Chloride, Iron, and TDS exceed the RUV criteria for the assessment 

point.  

 

Table 4:  Trigger Values for Select Parameters 

Parameter 
RUV  

mg/L 

Barium 0.303 

Chloride 129 

Iron 0.25 

TDS 314 

 

CONTINGENCY PLAN – GROUNDWATER 

 

Tier 1:   If three or more triggers are exceeded at one assessment point for two consecutive 

sampling events, a repeat sampling will be conducted within one (1) month of receipt of the 

laboratory results to confirm or refute the results at that location.  

 



Tier 2:  If three or more triggers are exceeded at one assessment point and are confirmed 

through Tier 1 additional sampling then the following measures will be implemented depending 

on the nature of the trigger activation: 

 

a. Increase monitoring frequency to twice monthly, for four months (if 

exceedances continue).  Revert back to typical annual monitoring sampling 

frequency if there are two consecutive sampling results that do not show 

exceedances; and/or   

b. Identification of other potential causes for elevated concentrations through 

additional studies. 

 

Tier 3: If the increased sampling indicates a continuing issue resulting in impacts or potential 

significant impacts to the environment, then mitigation/remediation measures will be 

implemented to prevent further impact.  These measures would be aimed at intercepting 

or diverting the impacted groundwater before it reaches a receptor.  The specifics of the 

plan will be dependent on the nature of the impact. 



1682 Woodward Drive 
Ottawa, Ontario 
Canada  K2C 3R8 
Tel: 877.487.8436
Fax:  877.487.8436
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