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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 MINRF 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 The Corporation of P.0. Box 130
Owner/C the Municipality of 33011 Highway No. 62 | dstewart@hastingshighlands.ca
ontact Hastings Highlands Maynooth, ON (613) 338 — 2811 ext. 289
CAO — David Stewart KOL 2SO0
Mark Somers, P.Eng., | 1682 Woodward Dr, msomers@blumetric.ca
CEP BluMetric Ottawa, ON '
Environmental K2C 3R8 (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
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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 m/s and

9.10 x 10 m/s. The results of these analyses at HR8-19 for the sand unit were

2.28 x 103 m/s and 3.14 x 10* 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:

e 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);

e Domestic well located 1.2km south-east of the Site;

e Bird Creek Junction, 0.7 km south of the Site; and
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e 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
Samp'le Northing | Easting Location Description Screened Interval
Location (m) (m)
Slot 10 PVC screen — from
HR1-03 5005344 | 273269 | 5 m upgradient of WDS 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
HRA-10 5005251 | 273247 D|r.ectly downgradient of Slot 10 PVC screen —4.57
active waste area to 7.62 mbgs
HR5-10 5005256 | 273280 Dilrectily downgradient of Slot 10 PVC screen —5.18
historical trench area to 8.22 mbgs
HR6-19 | 5005336 | 273359 | East area of WDS Slot 10 PVC screen —4.47
to 7.52 mbgs
70 m south-southeast of Slot 10 PVC screen —4.57
HR7-19 >005201 | 273298 HR5-10 (footprint toe) to 7.62 mbgs
45 m south of HR4-10 Slot 10 PVC screen —4.23
HR8-19 >005213 | 273243 (footprint toe) to 7.28 mbgs
130 m from south toe of
HR9-21 5005132 | 273305 | footprint, 10 m from south f(l)o; }1?3 :/If zcreen ~ 442
CAZ Boundary ' g
130 m from southwest toe
HR10-21 | 5005129 | 273239 | of footprint, 8 m from west | S0t 10 PVCscreen—6.1to
9.14 mbgs
CAZ Boundary

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

Parameters

Physical/Chemical

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
Elevation Water Level Groun.d water Water Level Groun_d water
Groundwater Elevation Elevation
Monitor (TPVC)* (m) (masl) (m) (masl)
(masl) 3-May-23 3-May-23 17-Oct-23 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
Kingston, ON Page 8 BluMetric
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Elevation Water Level Groun'd water Water Level Groun.d water
Groundwater Elevation Elevation
) (TPVC)* (m) (m)
Monitor (masl) 3-May-23 (masl) 17-Oct-23 (masl)
¥ 3-May-23 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
H % H %

Samp'le Northing Easting Location Description

Location (m) (m)

HR-SW1 5005328 273480 125 m e.ast and upgradlent_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
Approximately 167 m northeast and upgradient

HR-SW4 >005482 273450 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 (BODs), Phosphorous (total), Total
Kjeldahl Nitrogen (TKN),

Inorganic Alkalinity, Ammonia (N)-Total, Calcium, Chloride, Nitrite, Nitrate,
Parameters Sulphate, Potassium, Sodium, Magnesium
Metals Aluminum (dissolved), Barium, Boron, Cobalt, Copper, Iron, Lead,

Manganese, Zinc

Parameters

Physical/Chemical

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
. Discharge!? Flow & Channel Measurements &
Location Date 3 .
(m3/s) Observations
Depth: 0.10 m, Width: 0.65 m,
HR-SW1 May 3, 2023 0.023 Flow Velocity: 0.35 m/s
(upgradient) Water clear
October 17,2023 | - Location dry
Depth: 0.15 m, Width: 1.5 m,
May 3, 2023 0.079 Flow Ve:OC|ty:.Or.]3s m/s |
HR-SW?2 Water clear with brown colour
Garbage upstream and downstream
October 17,2023 | - Location dry
Depth: 0.25 m, Width: Flooded,
Flow Velocity: No direct channel, <0.10
May 3, 2023 N/A m/s
HR-SW3 Wide flooded area, no profile possible.
Trickle noted.
October 17, 2023 - Location dry
Depth: 0.08 m, Width: 0.35 m,
May 3, 2023 0.004 Flow Velocity: 0.15 m/s
HR-SW4

Water clear

October 17, 2023

Location dry

Notes: ! 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:

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

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

e 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:

(S—D)

RPD =2 X
(S+D)

x 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 | pH Temperature (°C) Conductivity (uS/cm)
Monitor 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 54 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.

Kingston, ON

Page 14

BluMetric




2023 Annual Monitoring Report, Hickey Road WDS 230225-05

The Corporation of the Municipality of Hastings Highlands March 2024
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 PWQQO, 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 . o 2023 Sampling
o . Parameter Exceeding Criteria

Monitoring Location Event

HR-SW1 Aluminum (dissolved) PWQO May

(background)

HR-SW2 Copper (total) PWQO May

HR-SW3 Aluminum (dissolved) PWQO May

HR-SW4 None

(further upstream of

background)

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 O 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:

e Chloride for the fall ground water sampling event (128%);
e 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

Task Locations
Event

All locations (HR1-03, HR2-03R, HR3-03, HR4-10,
Water Levels

Spring 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 & All locations (HR1-03, HR2-03R, HR3-03, HR4-10,

Groundwater Sampling | 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
5.2 304 |51 [359 [65 [438 73 [297 |240 [139.8
2023

R W R w R |w R W R W

28 31.4 |28 389 [33 464 [26 320 [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/m?3 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

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

e 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.

e 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.

e Wind-blown litter should be cleaned up on a regular basis.

e Itis 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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7.2

7.3

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.

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.

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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7.4

7.5

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.

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.

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

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

e The life expectancy of the WDS was calculated to be 82 years.

e 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.

7 I PN

Lauren Hamilton; B.Eng. Mark Somers, B.A.Sc., M.Eng., P.Eng.
Engineering Intern Senior Environmental Engineer
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Table 14: 2023 Groundwater Chemistry Results Location HR1-03 HR2-03R HR2-03R HR3-03 HR3-03 HR3-03 HR4-10 HR4-10 HR5-10 HR5-10
P Units RUV-HR oDWas PWQO- PWQO- 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
GENERAL INTERIM 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 Factsheef] - 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 unitd - 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 <0.002 411 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 exceeds criteria
Concentration exceeds RUV-HR

Concentration exceeds ODWQS

Concentration exceeds PWQO-
GENERAL

Concentration exceeds PWQO-
INTERIM

DL: May vary between sample locations and events

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim




Table 14: 2023 Groundwater Chemistry Results Location HR6-19 HR6-19 HR7-19 HR7-19 HR8-19 HR8-19 HR8-19 HR9-21 HR9-21 HR10-21 HR10-21
P Units RUV-HR oDWas PWQO- PWQO- Sample ID HR6-19 HR6-19 HR7-19 HR7-19 HR8-19 HR8-19 HR-QAQC-GW1 HR9-21 HR9-21 HR10-21 HR10-21
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1 4.16 <1 38.1 22 4.64 5.9 1.3 0.79 <1 3.95 <1
Nitrate as N mg/L 3.4525 10 - - 0.05 <0.05 <0.1 <0.05 0.36 0.63 0.22 0.22 0.45 1.28 1.85 0.4
Sulphate mg/L - 500 - - 0.1 59.7 8.7 30.9 14 13.8 5.5 5.5 5.14 4.7 3.59 5.2
Cations
Calcium (diss) mg/L - - - - 0.05 107 80 102 60 21 11 11 3.47 5.2 6.56 4.2
Magnesium (diss) mg/L - - - - 0.05 4.82 2.9 8.69 6.1 2.15 1.1 1.1 0.5 0.74 1.34 0.81
Potassium (diss) mg/L - - - - 0.2 5.82 3.4 22.2 21 1.43 1 1 0.77 1.4 1.18 1
Sodium (diss) mg/L | 104.4825 200 - - 0.05 6.83 3.3 37.2 39 4.88 2.9 2.8 1.67 1.8 3.16 2.2
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheef] - 1 279 200 403 260 59 29 30 8 8.5 18 13
Ammonia as N mg/L - - - - 0.02 4.28 2.7 13.7 13 <0.02 0.075 0.06 <0.02 <0.05 <0.02 <0.05
Chemical Oxygen Demand mg/L - - - - 4 56 20 74 45 <5 8.6 9.9 <5 7.9 <5 <4
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4 6.2 4.5 32.4 13 2 1.3 1.3 1.3 1.8 1.4 1.4
Electrical Conductivity uS/cm - - - - 1 624 400 921 620 161 80 80 36 50 69 46
pH pH unitd - 6.5-8.5 6.5-8.5 - 7.34 7.22 7.22 7.07 7.06 7.17 7.13 6.63 6.73 6.84 6.97
Total Dissolved Solids mg/L 314 500 - - 10 350 220 502 320 94 80 70 34 45 48 60
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004 0.015 0.018 0.021 0.02 0.012 0.0069 0.0066 0.01 0.015 0.016 0.0066
Barium (diss) mg/L 0.3025 1 - - 0.002 0.043 0.037 0.398 0.3 0.025 0.013 0.013 0.012 0.016 0.005 0.0035
Beryllium (diss) mg/L - - Calculated - 0.0004 <0.0005 <0.0004 <0.0005 <0.0004 <0.0005 <0.0004 <0.0004 <0.0005 <0.0004 <0.0005 <0.0004
Boron (diss) mg/L 1.265 5 - 0.2 0.01 0.103 0.069 0.502 0.29 0.022 0.01 0.01 <0.01 <0.01 <0.01 <0.01
Cadmium (diss) mg/L | 0.0012875 0.005 - Calculated 0.00009 <0.0001 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009
Chromium (diss) mg/L 0.013625 0.05 - - 0.002 <0.002 <0.005 <0.002 <0.005 <0.002 <0.005 <0.005 <0.002 <0.005 <0.002 <0.005
Cobalt (diss) mg/L - - - 0.0009 0.0005 <0.0005 0.0019 0.0572 0.042 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <0.001 0.0013 0.005 0.0041 0.001 <0.0009 <0.0009 <0.001 <0.0009 <0.001 <0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 20.5 21 47.6 38 0.012 <0.1 <0.1 <0.01 <0.1 <0.01 <0.1
Lead (diss) mg/L 0.002875 0.01 - Calculated 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Manganese (diss) mg/L 0.03 0.05 - - 0.002 0.343 0.33 3.17 1.8 0.008 0.003 0.0027 0.005 0.059 <0.002 <0.002
Molybdenum (diss) mg/L - - - 0.04 0.0005 <0.002 <0.0005 <0.002 0.00062 <0.002 <0.0005 <0.0005 <0.002 <0.0005 <0.002 <0.0005
Nickel (diss) mg/L - - 0.025 - 0.001 <0.001 0.0023 0.009 0.008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Silicon (diss) mg/L - - - - 0.05 3.6 5.8 9.38 11 5.66 4.6 4.5 4.43 5.1 4.53 4.1
Silver (diss) mg/L - - 0.0001 - 0.00009 <0.0001 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009 <0.00009 <0.0001 <0.00009 <0.0001 <0.00009
Strontium (diss) mg/L - - - - 0.001 0.327 0.26 0.363 0.26 0.122 0.07 0.068 0.029 0.062 0.059 0.04
Thallium (diss) mg/L - - - 0.0003 0.00005 <0.0003 <0.00005 <0.0003 0.000087 <0.0003 <0.00005 <0.00005 <0.0003 <0.00005 <0.0003 <0.00005
Titanium (diss) mg/L - - - - 0.002 <0.002 <0.005 <0.002 <0.005 <0.002 <0.005 <0.005 <0.002 <0.005 <0.002 <0.005
Vanadium (diss) mg/L - - - 0.006 0.0005 <0.002 0.00084 0.003 0.0019 <0.002 <0.0005 <0.0005 <0.002 <0.0005 <0.002 <0.0005
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005 <0.005 0.011 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
-LEGEND-

Detection Limit
DL exceeds criteria

Concentration exceeds RUV-HR
Concentration exceeds ODWQS

Concentration exceeds PWQO-

GENERAL

Concentration exceeds PWQO-

INTERIM

DL: May vary between sample locations and events

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim




Table 15: 2023 Surface Water Chemistry Results - Hickey Road WDS Location HR-SW1 HR-SW2 HR-SW3 HR-SW3 HR-SW4
Parameter Units PWQO- PWQO- MECP-GD-TAl MECP-GD-TB Sample ID HR-SW1 HR-SW?2 HR-SW3 HR-QAQC-SW1 (HR-SW3) HR-SW4
GENERAL INTERIM 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 11 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
Ammoniaas 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 6.5-85 - 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 15 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 exceeds criteria

Concentration exceeds PWQO-GENERAL
Concentration exceeds PWQO-INTERIM
Concentration exceeds MECP-GD-TA
Concentration exceeds MECP-GD-TB

DL: May vary between sample locations and events

Provincial Water Quality Objectives General
Provincial Water Quality Objectives Interim

MECP Guidance Document Table A
MECP Guidance Document Table B
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Construction or Demolition Material,
Leaf. Yard or Wood Prodiiet

Photo 1: Signage at Front Entrance— May 3, 2023

Photo 3: Attendant’s Building and Recycling Bins — May 3, 2023 Photo 4: Bulk Waste Area — May 3, 2023
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Photo 5: Scrap Metal Area — May 3, 2023
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Photo 7: Household Waste Landfilling Area — May 3, 2023 Photo 8: Household Waste Landfilling Area — May 3, 2023
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Photo 11: HR-SW3 monitoring location — May 3, 2023 Photo 12: HR-SW4 monitoring location — May 3, 2023

- 230225-05 - Hickey Road WDS - 2023 Environmental Monitoring
Metric

Environmental




U0
v Road WhHS

0771627 : B Sl R s e e
73296 5005302 e - AR e

Photo 14: Attendant’s building and recycle bins —
October 17, 2023
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Photo 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
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Photo 21: HR-SW3 monitoring location — October 17, 2023 Photo 22: HR-SW4 monitoring location — October 17, 2023
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& O t : Ministry of the Environment, Conservation and Parks
n arlo Ministare de 'Environnement, de la Protection de Ia nature et des Parcs

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL

NUMBER A362301
Issue Date: December 20, 2018

The Corporation of the Municipality of Hastings Highlands
33011 Highway 62 N

Post Office Box, No. 130

Maynooth, Ontario

KOL 280

Site Location: Hickey Road WDS
Lot Part of 30, Concession 8
Hastings Highlands Municipality, County of Hastings

You have applied under section 20.2 of Part Il of the Environmental Protection Act, R.S.0. 1990, c. E. 19
(Environmental Protection Act) for approval of:

the use and operation of 3.0 hectare waste disposal/transfer site within a total site area of 4.0 hectares.

For the purpose of this environmental compliance approval, the following definitions apply:

® “Approval” means this Environmental Compliance Approval and any Schedules to it, including
the application and supporting documentation listed in Schedule "A™;

“Contaminating Life Span”’ means contaminating life span as defined in Ontario Regulation
232/98,

® “Director” means any Minisiry employee appointed in writing by the Minister pursuant to
section 5 of the EPA as a Director for the purposes of Part I1.1 of the EPA,

¢  “District Manager” means the District Manager of the local district office of the Ministry in
which the Sire is geographically located,;

& “EPA” means Environmental Protfection Act ,R.8.0. 1990, c. E. 19, as amended;

“Ministry” means the Ontario Ministry of the Environment, Conservation and Parks;
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“NMA” means Nutrient Management Act , 2002, 5.0. 2002, ¢. 4, as amended;

“Ontario Drinking Water Quality Standards” means Ontario Regulation 169/03 (Ontario
Drinking Water Quality Standards) as amended;

“Operator” means any person, other than the Owner's employees, authorized by the Owner as
having the charge, management or control of any aspect of the Size and includes its successors
or assigns;

“Owner” means any person that is responsible for the establishment or operation of the Size
being approved by this Approval, and includes the Corporation of the Municipality of Hastings
Highlands and its successors and assigns;

“OWRA” means the Ontario Water Resources Act , R.8.0. 1990, c. 0.40, as amended,;
“PA"” means the Pesticides Act , R.8.0. 1990, c. P-11, as amended;

“Provincial Officer” means any person designated in writing by the Minister as a provincial
officer pursuant to Section 5 of the OWRA, Section 5 of the EPA4, Section 17 of the P4,
.Section 4 of the NMA, or Section § of the SDIWA;

“Refrigerant Appliances” means household appliances which use, or may use refrigerants, and
which include, but is not restricted to, refrigerators, freezers and air-conditioning systems;

“Regional Director” means the Regional Director of the local Regional Office of the Ministry in
which the Site is located;

“Regulation 232” means Ontario Regulation 232/98 (New Landfill Standards) made under the
EP4 |, as amended from time to time;

“Regulation 347" means Regulation 347, R.R.0. 1990, made under the EPA, as amended;
"Regulation 903" means Regulation 903, R.R.O. 1890, made under the OWRA, as amended;
“SDWA” wmeans Safe Drinking Water Act, 2002, S.0. 2002, c. 32, as amended;

“Site” means the entire waste disposal site, including the buffer lands, and contaminant
attenuation zone at 202 Hickey Road, Municipality of Hastings Highlands, County of Hastings;
and

“Trained Personnel” means personnel knowledgeable in the foliowing through instruction_
and/or practice:
o relevant waste management legislation, regulations and guidelines;

0 mmajor environmental concerns pertaining to the waste to be handled;
o occupational health and safety concerns pertaining to the processes and wastes to be handled;
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management procedures including the use and operation of equipment for the processes and
wastes to be handled;

emergency response procedures;

specific written procedures for the control of nuisance conditions;

specific written procedures for refusal of unacceptable waste loads; and

the requirements of this Approval.

Q0 QO

You are hereby notified thot this environmental compliance approval is issued to you subject o the terms and
conditions outlined below:

TERMS AND CONDITIONS
L GENERAL
Compliance

(I)  The Owner and Operator shall ensure compliance with all the conditions of this Approval
and shall ensure that any person authorized to carry out work on or operate any aspect of
the Site is notified of this Approval and the conditions herein and shall take all reasonable
measures 1o ensure any such person complies with the same.

(2)  Any person authorized to carry out work on or operate any aspect of the Site shall comply
with the conditions of this Approval.

In Accordance

(3) Except as otherwise provided by this Approval, the Site shall be designed, developed,
built, operated and maintained in accordance with the documentation listed in the
attached Schedule “A”,

Interpretation

(4)  Where there is a conflict between a provision of any document listed in Schedule "A" in
this Approval, and the conditions of this Approval, the conditions in this Approval shall
take precedence.

(5)  Where there is a conflict between the application and a provision in any document listed
in Schedule "A", the application shall take precedence, unless it is clear that the purpose
of the document was to amend the application and that the Ministry approved the

amendment.

(6)  Where there is a conflict between any two documents listed in Schedule "A", the
document bearing the most recent date shall take precedence.

(7)  The conditions of this Approval are severable. If any condition of this dpproval, or the
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application of any condition of this Approval to any circumstance, is held invalid or
unenforceable, the application of such condition to other circumstances and the remainder
of this Approval shall not be affected thereby.

Other Legal Obligations

@

The issuance of, and compliance with, this 4pproval does not:

a. relieve any person of any obligation to comply with any provision of any applicable
statute, regulation or other legal requirement; or

b. limit in any way the authority of the Ministry to require certain steps be taken or to
require the Owner and Operafor to furnish any further information related to
compliance with this Approval.

Adverse Effect

&)

(10)

The Owner and Operator shall take steps to minimize and ameliorate any adverse effect
on the natural environment or impairment of water quality resulting from the Sife,
including such accelerated or additional monitoring as may be necessary to determine the
nature and extent of the effect or impairment.

Despite an Qwnrer, Operator or any other person fulfilling any obligations irnposed by
this dpproval the person remains responsible for any contravention of any other condition
of this Approval or any applicable statute, regulation, or other legal requirement resulting
from any act or omission that caused the adverse effect to the natural environment or
impairment of water quality.

Change of Ownership

(11)

(12)

(13)

The Owrner shall notify the Director, in writing, and forward a copy of the notification to
the District Manager, within 30 days of the occurrence of any changes in the following
information:

the ownership of the Site;

the Operator of the Site;

the address of the Owner or Operator; and

the partners, where the Owner or Operator is or at any time becomes a partnership
and a copy of the most recent declaration filed under the Business Names Act ,R. S, O,
1990, c. B.17, shall be included in the notification.

e o

No portion of this Site shall be transferred or encumbered prior to or after closing of the
Site unless the Direcfor is notified in advance and sufficient financial assurance is
deposited with the Ministry to ensure that these conditions will be carried out.

In the event of any change in ownership of the Site, other than change to a successor
municipality, the Owner shall notify the successor of and provide the successor with a
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copy of this Approval, and the Ovwner shall provide a copy of the notification to the
District Manager and the Director.

Registration on Title Requirement

(14)  Prior to dealing with the property in any way, the Owner shall provide a copy of this
Approval and any amendments, to any person who will acquire an interest in the property
as a result of the dealing.

(15) a

ii.

il

v,

il.

By March 31, 2019, the Owner shall submit to the Director a completed
Certificate of Requirement which shall include:

a plan of survey prepared, signed and sealed by an Ontario Land Surveyor, which
shows the area of the Site  where waste has been or is to be deposited at the Site;

proof of ownership of the Site;

a letter signed by a member of the Law Society of Upper Canada or other
qualified legal practitioner acceptable to the Director, verifying the legal
description provided in the Certificate of Requirement;

the legal abstract of the property; and

any supporting documents including a registerable description of the Sire.

By March 31, 2019, the Owner shall:

register the Certificate of Requirement in the appropriate Land Registry Office on
the title to the property; and

submit to the Director and the District Manager, written verification that the
Certificate of Requirement has been registered on title.

Registration on Title Requirement - Contaminant Attenuation Zone (CAZ)

(16) By March 31, 2019, the Owner shall, submit to the Direcfor documents confirming that a
contaminant attenuation zone (CAZ) has been established, in either fee simple or by way
of a groundwater easement.

(17) By March 31, 2019, the Owner shall submit to the Director a completed Certificate of
Requirement which shall include:

a.

i.

If rights are obtained in fee simple, the Owner shall provide:

documentation evidencing ownership of the CAZ obtained in complianbe with
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O Reg. 232/98, as amended;

ii. acompleted Certificate of Requirement and supporting documents containing a
registerable description of the CAZ; and

ill. a letter signed by a member of the Law Saciety of Upper Canada; or other
qualified legal practitioner acceptable to the Director, verifying the legal
description of the CAZ.

b. By February 28, 2019, the Owner shall:

i. register the Certificate of Requirement in the appropriate Land Registry Office on
the title to the propetty; and

ii. submit to the Director and the District Manager, written verification that the
Certificate of Requirement has been registered on title.

c. If rights are obtained by way of a groundwater easement, the Applicant shail:
i. provide a copy of the easement;

ii. provide a plan of survey signed and sealed by an Ontaric Land Surveyor for the
CAZ,

ii. submit proof of registration on title of the groundwater easement to the Director;

d. The Owrner shall not amend or remove or consent.to the removal of the easement
or CAZ from title without the prior written consent of the Director.

Inspections by the Minisfry

(18) No person shall hinder or obstruct a Provincial Qfficer from carrying out any and all
inspections authorized by the OWRA, the EPA, the P4, the SDWA or the NMA, of any
place to which this Approval relates, and without limiting the foregoing:

a. to enter upon the premises where the approved works are located, or the location
where the records required by the conditions of this Approval are kept;

b. to have access to, inspect, and copy any records required to be kept by the conditions
of this Approval;

¢. toinspect the Site, related equipment and appurtenances;

d. toinspect the practices, procedures, or operations required by the conditions of this
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Approval; and

e. to sample and monitor for the purposes of assessing compliance with the terms and
conditions of this Approval or the EPA, the OWRA, the P4, the SDWA orthe
NMA.

Information and Record Retention

(19)

(20)

1)

(22)

a. Except as authorized in writing by the Director, all records required by this
Approval shall be retained at the Municipality of Hastings Highlands Office for a
minimum of two (2) years from their date of creation.

b. The Owner shall retain all documentation listed in Schedule “A™ for as long as
this Approval is valid.

C. All monthly summary reports of waste records collected are to be kept at the
Municipality of Hastings Highlands Office until they are included in the Annual
Report.

d. The Owner shall retain employee training records as long as the employee is

working at the Municipality of Hastings Highlands Office.

e. The Owner shall make all of the above documents available for inspection upon
request of Minisiry staff,

The receipt of any information by the Ministry or the failure of the Ministry to prosecute
any person or to require any person to take any action under this dpproval or under any
statute, regulation or other legal requirement, in relation to the information, shall not be
construed as:

a. an approval, waiver, or justification by the Ministry of any act or omission of any
person that contravenes any term or condition of this Approval or any statute,
regulation or other legal requirement; or

b. acceptance by the Ministry of the information’s completeness or accuracy.,

The Owner shall ensure that a copy of this Approval, in its entirety and including all its
Notices of Amendment, and documentation listed in Schedule "A", are retained at the Sife
at all times.

Any information related to this Approval and contained in Ministry files may be made

available to the public in accordance with the provisions of the Freedom of Information
and Protection of Privacy Act, RSO 1990, CF-31,
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SITE OPERATION

Operation

(1)  The Site shall be operated and maintained at all times including management and disposal
of all waste, in accordance with the EPA, Regulation 347, and the conditions of this
Approval. At no time shall the discharge of a contaminant that causes or is likely to
cause an adverse effect be permitted.

Signs

(2) A sign shail be installed and maintained at the main entrance/exit to the Sitfe which
legibly display the following information:

a. the name of the Site and Owner;

b. the number of the Approval;

c. the name of the Operator;

d. the normal hours of operation;

e. the allowable and prohibited waste types;

f. the telephone number to which complaints may be directed;

g. awarning against unauthorized access;

h. atwenty-four (24) hour emergency telephone number (if different from above); and
1. awarning against dumping outside the Site.

(3)  The Owner shall install and maintain signs to direct vehicles to working face and
recycling areas.

(4)  The Owner shall provide signs at recycling area informing users what materials are
acceptable and directing users to appropriate storage areas.

Vermin, Vectors, Dust, Litter, Odour, Noise and Traffic

(5)  The Site shall be operated and maintained such that the vermin, vectors, dust, lifter,
odour, noise and traffic do not create a nuisance.
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Burning Waste Prohibited
6y a Burning of waste at the Sife is prohibited.

b. Notwithstanding Condition 2. {6) (a} above, bumning of segregated, clean wood
and brush at the landfill may be carried out in strict compliance with the Ministry
of the Environment Docurment tifled "Guideline C-7, Burning at Landfill Sites"
dated April 1994.

Site Access
(7)  Waste shall only be accepted during the following time periods:

Summer (Victoria Day to Thanksgiving)

Tuesday and Friday :12:00 p.m. - 5:00 p.m.

Winter (Thanksgiving to Victoria Day)

Friday :12:00 pm. - 5:00 p.m,

(8)  On-site equipment used for site preparation and closing activitics may be operated
between 7 a.m. and 5 p.m. Monday to Friday.

(9)  With the prior written approval from the District Manager, the time periods may be
extended to accommodate seasonal or unusual quantities of waste,

(10) Waste/recyclables may be relocated on-site or removed off-site by registered/licensed
waste haulets during the hours of 7 a.m. and 5 p.m. Monday to Friday. These activities
shall only be carried out by trained personnel of registered/licensed waste haulers.

Site Security

(11)  No waste shall be received, landfilled or removed from the Site unless a site supervisor or
an attendant is present and supervises the operations during operating hours. The Site
shall be closed when a site attendant is not present to supervise landfilling operations.

(12)  The Sire shall be operated and maintained in a safe and secure manner. During
non-operating hours, the Site entrance and exit gates shall be locked and the Site shall be
secured against access by unauthorized persons.

EMPLOYEE TRAINING

(1) A training plan for ali employees that operate any aspect of the Site shall be developed
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and implemented by the Owner or the Operator. Only Trained Personnel shall operate
any aspect of the Site or carry out any activity required under this Approval .

4, COMPLAINTS RESPONSE PROCEDURE

)

&)

@

3

)

If at any time the Owner receives complaints regarding the operation of the Site, the
Owner shall respond to these complaints according to the following procedure:

a. The Owner shall record and number each complaint, either electronically or in a log
book, and shall include the following information: the nature of the complaint, the
name, address and the telephone number of the compiainant if the complainant will
provide this information and the time and date of the complaint;

b. The Owner, upon notification of the complaint, shall initiate appropriate steps to
determine possible causes of the complaint, proceed to take the necessary actions to
eliminate the cause of the complaint and forward a formal reply to the complainant;
and

¢. The Owner shall complete and retain on-site a report written within one (1) week of
the complaint date, listing the actions taken to resolve the complaint and any
recommendations for remedial measures, and managerial or operational changes to
reasonably avoid the recurrence of similar incidents.

EMERGENCY RESPONSE

All Spills as defined in the £P4 shall be immediately reported to the Ministry's Spills
Action Centre at 1-800-268-6060 and shall be recorded in the log book as to the nature
of the emergency situation, and the action taken for clean-up, correction and prevention
of future occurrences.

In addition, the Owrner shall submit, to the District Manager a written report within three

(3) business days of the emergency situation, outlining the nature of the incident,
remedial measures taken, handling of waste generated as a result of the emergency
situation and the measures taken to prevent future occurrences at the Site.

All wastes resulting from an emergency situation shall be managed and disposed of in
accordance with Reg. 347,

All equipment and materials required to handle the emergency situations shall be:

a. kept on hand at all times that waste landfilling and/or handling is undertaken at the
Site; and
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b. adequately maintained and kept in good repair.

(3}  The Owner shall ensure that the emergency response personnel are familiar with the use
of such equipment and its location(s).

INSPECTIONS, RECORD KEEPING AND REPORTING

Daily Log Book

(1) A daily log shall be maintained in written or electronic format and shall include the
following information:

a. the type, date and time of arrival, hauler, and quantity (tonnes) of all waste and cover
material received at the Site,

b. the area of the Site in which waste disposal operations are taking place;
¢. arecord of litter collection activities and the application of any dust suppressants;
d. arecord of the daily inspections; and
e. adescription of any out-of-service period of any control, treatment, disposal or
monitoring facilities, the reasons for the loss of service, and action taken to restore
and maintain service.
(2)  Any information requested, by the Director or a Provincial Officer, concerning the Site
and its operation under this Approval, including but not limited to any records required
to be kept by this Approval shall be provided to the Ministry, upon request.
Daily Inspections and Log Book
(3)  Aninspection of the entire Site and all equipment on the Site shall be conducted each day
the Site is in operation to ensure that: the Sife is secure; that the operation of the Site is
not causing any nuisances; that the operation of the Sife is not causing any adverse effects
on the environment and that the Site is being operated in compliance with this
Approval.  Any deficiencies discovered as a result of the inspection shall be remedied
immediately, including temporarily ceasing operations at the Sife if needed.
(4) A record of the inspections shall be kept in & daily log book that includes:

a. the name and signature of person that conducted the inspection;

b. the date and time of the inspection;
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¢. the list of any deficiencies discovered;
d. the recommendations for remedial action; and
e. the date, time and description of actions taken.

(5)  Arecord shall be kept in the daily log book of all refusals of waste shipments, the
reason(s) for refusal, and the origin of the waste, if known.

Annual Report

(6) A written report on the development, operation and monitoring of the Sife, shall be
completed annually (the “Annual Report™). The Annual Report shall be submitted to the
District Manager, by March 31st of the year following the period being reported upon.

(7)  The Annual Report shall include but not be limited to the following information:

a. the results and an interpretive analysis of the results of ali leachate, groundwater
surface water and landfill gas monitoring, including an assessment of the need to
amend the monitoring programs;

b. an assessment of the operation and performance of all engineered facilities, the need
to amend the design or operation of the Site, and the adequacy of and need to
implement the contingency plans;

¢. site plans showing the existing contours of the Site; areas of landfilling operation
during the reporting period; areas of intended operation during the next reporting
period; areas of excavation during the reporting period; the progress of final cover,
vegetative cover, and any intermediate cover application; facilities existing, added or
removed during the reporting period; and site preparations and facilities planned for
installation during the next reporting period;

d. calculations of the volume of waste, daily and intermediate cover, and final cover
deposited or placed at the Site during the reporting period and a calculation of the
total volume of Site capacity used during the reporting period;

¢. acalculation of the remaining capacity of the Sife and an estimate of the remaining
Site life;

f. asummary of the weekly, maximum daily and total annual quantity (tonnes) of waste
received at the Site;

g. asummary of any complaints received and the responses made;

h. a discussion of any operational problems encountered at the Site and corrective action
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taken;

i. any changes to the Design and Operations Report and the Closure Pian that have been
approved by the Director since the last Annual Report;

J. areport on the status of all monitoring wells and a statement as to compliance with
Ontario Regulation 903, and

k. any other information with respect to the Sife which the District Manager may require
from time to time.

LANDFILL DESIGN AND DEVELOPMENT

Approved Waste Types

(D

@

3

Only municipal waste as defined under Reg. 347 being solid non-hazardous shali be
accepted at the Site for landfilling.

The Owner shall develop and implement a program to inspect waste to ensure that the
waste received at the Site is of a type approved for acceptance under this Approvai.

The Owner shall ensure that all loads of waste are properly inspected by Trained
personnel prior to acceptance at the Site and that the waste vehicles are directed to the
appropriate areas for disposal or transfer of the waste. The Owner shall notify the District
Manager, in writing, of load rejections at the Site within one (1) business day from their
occurrence.

Capacity

(4)

(5)

Maximum volumetric capacity approved for the Site, consisting of the waste, daily cover
and intermediate cover, but excluding the final cover is 74,100 cubic meters. This
volume includes the historical waste volume of 32,300 cubic meters as of 2016.

This approval is for the design, operation and use of 41,800 cubic meters of the calculated
theoretical maximum volumetric capacity of the Site as described in documents in
Schedule "A".

Service Area

(6)

Only waste that is generated within the boundaries of the Municipality of Hastings
Highlands may be accepted at the Sife.
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Cover

Q)

(8)

®

(10)

(in

Alternative materials 1o soil may be used as weekly and interim cover material, based on
an application with supporting information and applicable fee for a trial use or permanent
use, submitted by the Owner to the Director, copied to the District Manager and as
approved by the Director via an amendment to this Approval.  The alternative material
shall be non-hazardous according to Reg. 347 and will be expected to perform at least as
well as soil in relation to the following functions:

a. Control of blowing litter, odours, dust, landfill gas, gulls, vectors, vermin and fires;
b. Provision for an aesthetic condition of the landfill during the active life of the Site;
c. Provision for vehicle access to the active tipping face; and

d. Compatibility with the design of the Sire for groundwater protection, leachate
management and landfill gas management.

Cover material shall be applied as follows:

a. Weekly Cover - Weather permitting, deposited waste shall be covered weekly in a
manner acceptable to the District Manager so that no waste is exposed to the
atmosphere;

b. Intermediate Cover - In areas where landfilling has been temporarily discontinued for
six {6) months or more, a minimum thickness of 300 millimetre of soil cover or an
approved thickness of alternative cover material shall be placed; and

¢. Final Cover - In areas where landfilling has been completed to final contours, a
minimum 600 millimetre thick layer of soil of medium permeability and 150
millimetres of top soil (vegetative cover) shall be placed. Fill areas shall be
progressively completed and rehabilitated as landfill development reaches final
contours.

Approved wastes from Universal Seal Incorporated shall be placed in an excavation in an
area remote from burning areas and covered with clean earth fill immediately

‘When frozen ground conditions do not permit excavation, all approved wastes from
Universal Seal Incorporated may be disposed on in trenches prepared ahead of time and
cover immediately.

No waste from Universal Seal Incorporated shall be burned.
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LANDFILL MONITORING

Landfill Gas

(1)

The Owner shall ensure that any buildings or structures at the Site contain adequate
ventilation systems to relieve any possible landfill gas accumulation to prevent methane
concentrafion reaching the levels within its explosive range. Routine monitoring for
explosive methane gas levels shall be conducted in all buildings or structures at the Sife,
especially enclosed structures which at times are occupied by people.

Compliance

()

The Site shall be operated in such a way as to ensure compliance with the following:
a. Reasonable Use Guideline B-7 for the protection of the groundwater at the Site; and

b. Provincial Water Quality Objectives included in the July 1694 publication entitled
Water Management Policies, Guidelines, Provincial Water Quality Objectives, as
amended from time to time or limits set by the Regional Director, for the protection
of the surface water at and off the Sire.

Surface Water and Groundwater

€)

C)

The Gwner shall monitor surface water and ground water in accordance with the
monitoring programs outlined in the attached Schedule "B" and the documents in
Schedule "A".

A certified Professional Geoscientist or Engineer possessing appropriate hydrogeologic
training and experience shall execute or directly supervise the execution of the
groundwater monitoring and reporting program.

Groundwater Wells and Maonitors

)

(6)

(7

The Owner shall ensure that all groundwater monitoring wells which form part of the
monitoring program are properly capped, focked and protected from damage.

Where landfilling is to proceed around monitoring wells, suitable extensions shall be
added to the wells and the wells shall be properly re-secured.

Any groundwater monitoring well included in the on-going monitoring program that is
damaged shall be assessed, repaired, replaced or decommissioned by the Owner, as
required,

. The Owner shall repair or replace any monitoring well which is desiroyed or in any way

Page 15 - NUMBER A362301



made to be inoperable for sampling such that no more than one regular sampling event is
missed.

b. All monitoring wells which are no longer required as part of the groundwater monitoring
program, and have been approved by the Director for abandonment, shall be
decommissioned by the Owrer, as required, in accordance with () Reg. 903, to prevent
contamination through the abandoned well. A report on the decommissioning of the well
shall be included in the Annual Report for the period during which the well was
decommissioned.

Trigger Mechanisms and Contingency Plans

8 a Within one (1) year from the date of this Approval, the Owner shall submit to the
Director, for approval, and copies to the District Manager, details of a trigger
mechanisms plan for surface water and groundwater quality monitoring for the
purpose of initiating investigative activities into the cause of increased
contaminant concentrations.

b. Within one (1) year from the date of this Approval, the Owner shall submit to the
Director for approval, and copies to the District Manager, detailsof a
contingency plan to be implemented in the event that the surface water or
groundwater quality exceeds any trigger mechanism.

(9)  Inthe event of a confirmed exceedance of a site-specific trigger level relating to leachate
mounding or groundwater or surface water impacts due to leachate, the Owner shall
immediately notify the District Manager, and an investigation into the cause and the
need for implementation of remedial or contingency actions shall be carried out by the
Owner in accordance with the approved trigger mechanisms and associated contingency
plans.

(10) If monitoring results, investigative activities and/or trigger mechanisms indicate the need
to implement contingency measures, the Owrner shall ensure that the following steps are
taken:

a. The Owner shall notify the District Manager, in writing of the need to implement
contingency measures, no later than 30 days after confirmation of the exceedances;

h. Detailed plans, specifications and descriptions for the design, operation and
maintenance of the contingency measures shall be prepared and submitted by the

Owner to the Director for approval; and

c. The contingency measures shall be implemented by the Cwner upon approval by the
Director.

(11) The Owner shall ensure that any proposed changes to the site-specific trigger levels for
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leachate impacts to the surface water or groundwater, are approved in advance by the
Director via an amendment to this Approval,

Changes to the Monitoring Plan

(12)

(13)

(14)

The Owner may request to make changes to the monitoring program(s) to the District
Manager in accordance with the recommendations of the annual report. The Owner shall
make clear reference to the proposed changes in a separate letter that shall accompany the
annual report.

Within fourteen (14) days of receiving the written correspondence from the District
Manager confirming that the District Manager is in agreement with the proposed changes
to the environmental monitoring program, the Owner shall forward a letter identifying the
proposed changes and a copy of the correspondences from the District Manager and all
other correspondences and responses related to the changes to the monitoring program, to
the Director requesting the Approval be amended to approve the proposed changes to the
environmental monitoring plan prior to implementation.

In the event any other changes to the environmental monitoring program are proposed
outside of the recommendation of the annual report, the Owner shall foliow current
Ministry procedures for seeking approval for amending the Approval.

Action Plan

(15)

The Owner shall adhere to the action plan proposed in the e-mail dated December 10,
2018 (9:04 AM) from Iris O'Connor, Blumetric, to Ranjani Munasinghe, Ministry of the
Environment, Conservation and Parks.

CLOSURE PLAN

¢y

At least three (3) years prior to the anticipated date of closute of this Site, the Owner
shall submit to the Direcfor for approval, with copies to the District Manager, a detailed
Sife closure plan pertaining to the termination of landfilling operations at this Site,
post-closure inspection, maintenance and monitoring, and end use. The plan shall include
but not be limited to the following information:

a. a plan showing Site appearance after closure;

b. adescription of the proposed end use of the Site;

¢. adescription of the procedures for closure of the Site, including:

1. advance notification of the public of the landfill closure;
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ii. posting of a sign at the Site entrance indicating the landfill is closed and
identifying any alternative waste disposal arrangements;

iii. completion, inspection and maintenance of the final cover and landscaping;
iv. Site security;
v. removal of unnecessary landfill-related structures, buildings and facilities;

vi. final construction of any control, treatment, disposal and monitoring facilities for
leachate, groundwater, surface water and landfill gas; and

vii. a schedule indicating the time-period for implementing sub-conditions (1) to (vi)
ahove;

d. descriptions of the procedures for post-closure care of the Site, including:

i, operation, inspection and maintenance of the control, treatment, disposal and
monitoring facilities for leachate, groundwater, surface water and landfill gas;

ii. record keeping and reporting; and
iil. compiaint contact and response procedures;

e. an assessment of the adequacy of and need to implement the coniingency plans for
leachate and methane gas; and

£ anupdated estimate of the contaminating life span of the Site, based on the results of
the monitoring programs to date.

{2)  The Site shall be closed in accordance with the closure plan as approved by the
Director.

10, WASTE DIVERSION
(1)  The Owner shall ensure that:
a. all bins and waste storage areas are clearly labelled;

b. all lids or doors on bins shall be kept closed during non-operating hours and during
high wind events; and

¢. if necessary to prevent litter, waste storage areas shall be covered during high winds
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3)

(4)

®

(6)

events,

The Owner shall provide a segregated area for the storage of Refrigerant Appliances so

that the following are ensured:

a. all Refrigerant Appliances have been tagged to indicate that the refrigerant has been
removed by a licensed technician. The tag number shall be recorded in the log book
and shall remain affixed to the appliance until transferred from the Site; or

b. all Refrigerant Appliances accepted at the Site, which have not been tagged by a
licensed technician to verify that the equipment no longer contains refrigerants, are
stored segregated, in a clearly marked area, in an upright position and in a manner
which aliows for the safe handling and transfer from the Site for removal of
refrigerants as required by 0.Reg. 189; and

¢. all Refrigerant Appliances received on-site shall either have the refrigerant removed
prior to being transferred from the Site or shall be shipped off-site only to facilities
where the refrigerants can be removed by a licensed technician in accordance with
O.Reg. 189,

Household batteries shall be kept at the attendant's shed in leak-proof, non-metallic or
lined metal containers, in a manner which prevents contact with stormwater,

The Owner shall transfer waste and recyclable materials from the Site as follows:
a. recyclable materials shall be transferred off-site once their storage bins are full;
b. scrap metal shall be transferred off-site at least twice a year;

¢. tires shall be transferred off-site as soon as a load for the contractor hired by the
Owner has accumulated or as soon as the accumulated volume exceeds the storage
capacity of its bunker; and

d. immediately, in the event that waste is creating an odour or vector problem.

The Owner shall notify the appropriate contractors that waste and recyclable wastes that
are to be transferred off-site are ready for removal. Appropriate notice time, as
determined by the contract shall be accommodated in the notification procedure.

Collection, storage and transfer of Waste Electrical and Electronic Equipment shall be in
accordance with the documents in the Schedule "A". If there is any discrepancy between
the guideline titled "Collection Site Organizing & Operating Waste Electrical and
Electronic Equipment (WEEE) Guidebook" dated November 2012 as amended prepared
by Ontario Electronic Stewardship and the documents in Schedule "A", the guideline
shall take precedence.
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10.

11.

12.

13.

14.

SCHEDULE "A"

. Application for Provisional Certificate of Approval for a Waste Disposal Site dated September 27,

1989 and the supporting information submitted therewith,
Letter from I, W, Tooley, MOE, to E,N. Tully, Township of Monteagle, dated November 21, 1989.
Letter from E.N. Tully, Township of Monteagle, to J.W. Tooley, MOE, dated December 8, 1989,

Agreement dated August 4, 1992, between The Centre & South Hastings Waste Management Board
and The Corporation of the Township of Monteagle of the Province of Ontario, Re-: Recycling
facility. '

Letter dated February 18, 1993, from Eleanor N. Tuily, Monteagle Township, to Jim Mulder,
Ministry of Environment and Energy, Re; Application for- a Transfer Site to .allow recycling site at
landfil! and site plan entitled "Land Use Permit Area, situate in part of the N.W. Portion of Lot 30,
Con. VIiIi Monteagle Twp. Hastings County".

- Letter dated March 3, 1993, from Eleanor N. Tully, Monteagle Township, to Brian Nickel, Ministry

of Environment and Energy, Re:Reply to Brian Nickel's faxed letter of March 3, 1993.
Ministry of Natural Resources Land Use Permit No. LUP 5201075 dated March 26, 1,993.

Letter dated July 20, 1993, from Eleanor N. Tully, Monteagle Township, to D.E.Graham, Ministry of
Environment and Energy, Re: Submission of application requirements as requested by D.E.
Graham’s letter of May 7, 1993.

Application form for a Certificate of Approval for a Waste Disposal Site (Transfer) dated July 20,
1993.

Letter dated July 26, 1994, from Eleanor N . Tully, Monteagle Township, to Ed Tarvicz, Ministry of
Environment and .Energy, Re: Withdrawal of application.

Letter dated November 6, 1996, from Eleanor N . Tully, Monteagle Township, to D.E.Graham,
Ministry of Environment and Energy, Re:Re-submission of application package previously returned
by the Ministry.

Letter and application form dated December 13, 1996, from Eleanor N. Tully, Monteaglie Township,

to Jim Mulder, Ministry .of Environment and Energy, Re: Submission of application form to amend
certificate of Approval.

Application for amendment to Environmental Compliance Approval dated March 22, 2016 prepared
by Blumeiric Environmental '

Email dated September 15, 2016 from Iris O'Connor, Senior Engineer, Blumetric Environmental fo
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Hirva Vyas, P.Eng, Senior Review Engineer MOECC.

15. Environmental Compliance Approval Application dated February 9, 2018 and signed Pat Pilgrim,
CAQ, the Corporation of the Municipality of Hastings Highlands, including the attached supporting
documentation.

16. Report titled "Development and Operations Plan, Hickey Road Waste Disposal Site, Environmental

Compliance Approval No. A362301" dated January 2018 and prepared by BluMetric Environmental
Inc.

17, Electronic mail dated December 10, 2018 (9:04 AM) from Iris O'Connor, Blumetric, to Ranjani
Munasinghe, Ministry of the Environment, Conservation and Parks responding to comments from
Technical Support Section, Ministry of the Environment, Conservation and Parks.

Schedule "B"

Surface water and Groundwater Monitoring Program

Table 1: Spring and Fall Surface Water Analysis

Category Parameters

Organic Parameters Biological Oxygen Demand (BOD,), Total Phosphorus,
Total Kjeldahl Nitrogen (TKN)

[norganic Parameters Ammonia, Chloride, Nitrate, Nitrite, Major Ions
(Sodm, Calcium, Magnesium, Sulphate, Alkalinity,
Potassium)

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

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

Schedule "B" Continued next page...
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Schedule "B"

Table 2: Spring and Fall Groundwater Analysis

Category Parameters
Organic Parameters Dissoived Organic Carbon (DOC)
Inorganic Parameters Ammonia, Chioride, Nitrate, Major lons (Sodium,
Potassium, Calcium, Magnesium, Sulphate,
Alkalinity)
Metals Aluminum, Barium, Beryllium, Boron, Cadmium,

Chromium, Cobalt, Copper, Iron, Lead, Manganese,
Molybdenum, Nickel, Silicon, Silver, Strontium,
Thaltium, Titanium, Vanadium, Zinc

Physical/Chemical Parameters Chemical Oxygen Demand (COD), Conductivity,

pH, Total Dissolved Solids (TDS)

The reasons for the imposition of these terms and conditions are as follows:

The reason for Conditions 1(1), (2), (4}, (5), (6), (7), (8), (9, (10, (19), (20) and (21) is to clarify the
legal rights and responsibilities of the Owner and Operator under this Approval.

The reasons for Condition 1(3) are to ensure that the Sife is designed, operated, monitored and
maintained in accordance with the application and supporting documentation submitted by the
Owner, and not in a manner which the Director has not been asked to consider.

The reasons for Condition 1(11) are to ensure that the Sife is operated under the corporate name
which appears on the application form submitted for this approval and to ensure that the Director is
informed of any changes.

The reasons for Condition 1(12) are to restrict potential transfer or encumbrance of the Site without
the approval of the Director and to ensure that any transfer of encumbrance can be made only on the
basis that it will not endanger compliance with this Approval.

The reason for Condition 1{13} is to ensure that the successor is aware of its legal responsibilities.

The reasons for Conditions 1(14), 1(15), 1{16) and 1(17) are that the Part I.1 Director isan
individual with authority pursuant to Section 197 of the Environmental Protection Act to reguire
registration on title and provide any person with an interest in property before dealing with the
property in any way to give a copy of the Approvai to any person who will acquire an interest in the .
property as a result of the dealing.

The reason for Condition 1(18) is to ensure that appropriate Ministry staff has ready access to the
Site for inspection of facilities, equipment, practices and operations required by the conditions in this
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Approval.  This Condition is supplementary to the powers of entry afforded a Provincial Officer
pursuant to the Act, the OWRM, the PA, the NMA and the SDWA.

Condition 1 (22) has been included in order to clarify what information may be subject to the
Freedom of Information Act.

SITE OPERATION

The reasons for Conditions 2(1), 2(5) and 6(3) are to ensure that the Site is operated, inspected and
maintained in an environmentally acceptable manner and does not result in a hazard or nuisance to
the natural environment or any person.

The reason for Conditions 2 (2), 2(3) and 2(4) is to ensure that users of the Site are fully aware of
important information and restrictions related to Sife operations and access under this Approval.

The reasons for Condition 2(6) are open burning of municipal waste is unacceptable because of
concerns with air emissions, smoke and other nuisance effects, and the potential fire hazard and to
make sure burning of brush and wood are carried out in accordance with Ministry guidelines.

The reasons for Condition 2(7), 2(8), 2(9) and 2(10) are to specify the hours of operation for the
landfill site and a mechanism for amendment of the hours of operation, as required.

The reasons for Condition 2(11) and 2(12) are to ensure that the Site is supervised by property
trained staff in a manner which does not result in a hazard or nuisance to the natural environment or
any person and to ensure the controlled access and integrity of the Site by preventing unauthorized
access when the Site is closed and no site attendant is on duty,

EMPLOYEE TRAINING

The reason for Condition 3(1) is to ensure that the Site is supervised and operated by properly trained
staff in a manner which does not result in a hazard or nuisance to the natural environment or any
person.

COMPLAINTS RESPONSE PROCEDURE

® The reason for Condition 4(1) is to ensure that any complaints regarding landfill operations at this
Site are responded to in a timely and efficient manner.

EMERGENCY RESPONSE

® Conditions 5(1) and 5(2) are included to ensure that emergency situations are reported to the
Ministry to ensure public health and safety and environmental protection.

e Conditions 5(3), 5(4) and 5(5) are included to ensure that emergency situations are handled in a

manner to minimize the likelihood of an adverse effect and to ensure public health and safety and
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environmental protection.

RECORD KEEPING AND REPORTING

The reason for Conditions 6(1) and 6(2) is to ensure that accurate waste records are maintained to
ensure compliance with the conditions in this Approval (such as fill rate, site capacity, record
keeping, annual reporting, and financial assurance requirements), the EP4  and its regulations.

The reason for Conditions 6(4) and 6(5) is to ensure that detailed records of Site inspections are
recorded and maintained for inspection and information purposes.

The reasons for Conditions 6(6) and 6(7) are to ensure that regular review of site development,
operations and monitoring data is documented and any possible improvements to site desiga,
operations or monitoring programs are identified. An annual report is an important tool used in
reviewing site activities and for determining the effectiveness of site design.

LANDFILL DESIGN AND DEVELOPMENT

The reason for Conditions 7(1) to 7(6) inclusive is to specify the approved areas from which waste
may be accepted at the Site and the types and amounts of waste that may be accepted for disposal at
the Site, based on the Owner’s application and supporting documentation. '

Condition 7(7) is to provide the Owner the process for geiting the approval for alternative daily and
intermediate cover material.

The reasons for Condition 7(8) are to ensure that daily/weekly and intermediate cover are used to
control potential nuisance effects, to facilitate vehicle access on the Site, and to ensure an acceptable
site appearance is maintained. The proper closure of a landfill site requires the application of a final
cover which is aesthetically pleasing, controls infiltration, and is suitable for the end use planned for
the Sife.

The reasons for Condition 7(9), 7(10) and 7(11) are to ensure that waste from Universal Seal
Incorporated is properly managed in order to prevent environmental detriment and to ensure the
safety of the general public and site personal.

LANDFILL MONITORING

Reasons for Condition 8(1) are to ensure that off-site migration of landfill gas is monitored and all
buildings at the Site are free of any landfill gas accumulation, which due to a methane gas component
may be explosive and thus create a danger to any persons at the Site.

Condition 8(2) is included to provide the groundwater and surface water limits to prevent water
pollution at the Site.

Conditions 8(3) and 8(4) are included to require the Owner to demonstrate that the Site is performing
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as designed and the impacts on the natural environment are acceptable. Regular monitoring allows
for the analysis of trends over time and ensures that there is an early warning of potential problems
so that any necessary remedial/contingency action can be taken.

e Conditions 8(5), 8(6) and 8(7) are included to ensure the integrity of the groundwater monitoring
network so that accurate monitoring results are achieved and the natural environment is protected.

e Conditions 8(8) to 8(11) inclusive are added to ensure the Owner has a plan with an organized set of
procedures for identifying and responding to potential issues relating to groundwater and surface
water contamination at the Site’s compliance point.

e Conditions 8(12), 8(13) and 8(14) are included to streamline the approval of the changes to the
monitoring plan.

e Condition 8(15) was included to ensure the Owner complete the tasks and work towards bringing the
Site into compliance as proposed by the Owner.

CLOSURE PLAN

® The reasons for Condition 9 are to ensure that final closure of the Sire is completed in an
aesthetically pleasing manner, in accordance with Ministry standards, and to ensure the long-term
protection of the health and safety of the public and the environment.

WASTE DIVERSION

e Condition 10 is included to ensure that the recycilable materials are stored in their temporary storage
location and transferred off-site in a manner as to minimize a likelihood of an adverse effect or a
hazard to the natural environment or any person.

Upon issuance of the environmental compliance approval, I hereby revoke Approval No(s). A362301
issued on October 6, 1997

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon
me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the
Tribunal. Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall
state:

a. The portions of the environmental compliance approval or each term or condition in the environmental compliance
approval in respect of which the hearing is required, and;
b. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a heaving may not be required with respect
fo any terms and conditions in this environmental compliance approval, if the terms and conditions are
substantially the same as those contained in an approval that is amended or revoked by this environmental
complionce approval,
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The Notice should also include:

The name of the appellant;

The address of the appellant;

The environmental compliance approval number,

The date of the environmental compliance approval;

The name of the Director, and,

The municipality or municipalities within which the project is to be engaged in.

Al ol ol o

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary® The Dm_ector appointed for‘ the purposes of Part I1.1 of
Environmental Review Tribunal th? Environmental I.’mtcctlon Act .

; Ministry of the Environment, Conservation and Parks
655 Bay Street, Suite 1500 AND .
. A 135 St, Clair Avenue West, 1st Floor
Toronto, Ontario \
MSG 1ES Toronto, Ontaric

M4V 1PS

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunai at: Tel: (416) 212-6349, Fax; (416) 326-5370 or www.ert.gov.on.ca

The above noted activity is approved under 5.20.3 of Part 111 of the Environmental Protection Act,
DATED AT TORONTO this 20th day of December, 2018

_ =7

Mohsen Keyvani, P.Eng.
Director
appointed for the purposes of Part I1.1 of the
Environmental Protection Act

RMY/

c: Area Manager, MECP Belleville

c: District Manager, MECP Kingston - District

Iris O'Connor, BluMetric Environmental Inc.
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Appendix B

Monitoring and Screening Checklist

Kingston, ON BluMetric



Appendix D-Monitoring and Screening Checklist
General Information and Instructions

General Information: The checklist is to be completed, and submitted with the Monitoring Report.

Instructions: A complete checklist consists of:

(a) a completed and signed checklist, including any additional pages of information which can be attached as needed to provide further
details where indicated.

(b) completed contact information for the Competent Environmental Practitioner (CEP)

(c) self-declaration that CEP(s) meet(s) the qualifications as set out below and in Section 1.2 of the Technical Guidance Document.

Definition of Groundwater CEP:

For groundwater, the CEP must have expertise in hydrogeology and meet one of the following:

(a) the person holds a licence, limited licence or temporary licence under the Professional Engineers Act; or

(b) the person holds a certificate of registration under the Professional Geoscientists Act, 2000 and is a practicing member, temporary,
member or limited member of the Association of Professional Geoscientists of Ontario. O. Reg. 66/08, s. 2..

Definition of Surface water CEP:

A CEP for surface water assessments is a scientist, professional engineer or professional geoscientist as described in (a) and (b) above with
demonstrated experience and post-secondary education, either a diploma or degree, in hydrology, aquatic ecology, limnology, aquatic
biology, physical geography with specialization in surface water, and/or water resource management.

The type of scientific work that a CEP performs must be consistent with that person's education and experience. If an individual has
appropriate training and credentials in both groundwater and surface water and is responsible for both areas of expertise, the CEP may
then complete and validate both sections of the checklist.

Monitoring Report and Site Information

Waste Disposal Site (WDS) Name Hickey Rd. Waste Disposal Site

Location (e.g. street address, lot,

concession) 202 Hickey Road

GPS Location (taken within the
property boundary at front gate/ | 273138 m E, 5005376 m N

front entry)

Municipality Municipality of Hastings Highlands
Client and/or Site Owner Municipality of Hastings Highlands
Monitoring Period (Year) 2023

This Monitoring Report is being submitted under the following:

Environmental Compliance
Approval (ECA) Number (formerly [ A362301
"Certificate of Approval" (Cof A)) :

Director's Order No.:

Provincial Officer's Order No.:




Other:

.. (¢ Annual
Report Submission Frequency Due on March 31st in the year following the reporting period.
(C Other
(¢ Open
Thessite is: ;
(Operation Status) O Inactive
(" Closed
Is there an active waste transfer (® Yes
station at the site? C No
(¢ Not yet submitted
Does this WDS h Cl
PI::; ' aveatiosdre (" Submitted and under review
(C Submitted and approved
Total Approved Capacity 74100 Units Cubic Metres
Maximum Approved Fill Rate 0 Units
Total Waste Received .
within Monitoring Period (Year) 148.7 Units Tonnes

Total Waste Received

within Monitoring Period (Year)
Describe the methodology used to
determine this quantity

Estimated based on bag counts and assumed mass per bag and contracting tonnages.

Estimated Remaining Capacity

29,378 Units

Cubic Metres

Estimated Remaining Capacity
Describe the methodology used to
determine this quantity

UAV topographic survey in June 2023 with estimated bag counts and assumed mass per bag and c

Estimated Remaining Capacity
Date Last Determined

31-Dec-2023

Non-Hazardous

X Domestic [X Contaminated Soil
[X Wood Waste

[¥X Blue Box Material

X Industrial, Commercial &
Institutional (IC&l)

] Food Processing/Preparation
Operations Waste

[ Hauled Sewage

Approved Waste Classes:
Hazardous & Liquid Industrial
(separate waste classes by commay)

Approved Waste Types Source Separated Organics
X (Green Bin) [ Processed Organics
[X Tires [X Leafand Yard Waste | Other:
Subject Waste




Year Site Opened Current
(enter the Calendar Year only) ECA Issue Date 20-Dec-2018
, . e C Yes
Is your Site required to submit Financial Assurance?
Q No

(e Natural Attenuation only (C Fully engineered Facility

Describe how your WDS is designed. C Partially engineered Facility

(e Yes
C No

Does your Site have an approved Contaminant Attenuation Zone?

If closed, specify ECA, control or authorizing document closure

date: Select Date
Has the nature of the operations
at the site changed during this
monitoring period? C Yes
(¢ No

If yes, provide details:




Have any measurements been
taken since the last reporting

period that indicate landfill gas C Yes
volumes have exceeded the MOE
limits for subsurface or adjacent (¢ No

buildings? (i.e. exceeded the LEL
for methane)

Groundwater WDS Verification:

Based on all available information about the site and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:

1) The monitoring program Based on the inferred groundwater flow direction towards the
continues to effectively south with a slight east component, the current groundwater
characterize site conditions (C Yes monitoring network may not be adequately addressing
and any groundwater potential groundwater impacts along the east and southeast
discharges from the site. All property limit. An additional groundwater monitoring well may
monitoring wells are (¢ No be required; this will be further assessed in 2024.
confirmed to be in good
condition and are secure: All monitoring wells are in good condition and secure.

2) All groundwater, leachate and
landfill gas sampling and C Yes
monitoring for the
monitoring period being
reported on was successfully
completed as required by ECA
or other relevant authorizing/| (" Not Applicable
control document(s):

(¢ No If no, list exceptions below or attach information.

Description/Explanation for change

(change in name or location, additions, deletions) Date

Groundwater Sampling Location

HR1-03 Insufficient water to sample 17-Oct-2023




3) a) Some or all groundwater, leachate and landfill gas
sampling and monitoring requirements have been
established or defined outside of a ministry ECA, authorizing,
or control document.

( Yes
(¢ No
( Not Applicable

b) If yes, the sampling and monitoring identified under 3(a)
for the monitoring period being reported on was successfully " Yes
completed in accordance with established protocols, (" No
frequencies, locations, and parameters developed as per the
Technical Guidance Document:

(¢ Not Applicable

If no, list exceptions below or
attach additional information.

Groundwater Sampling Location Description/Explanation for change

(change in name or location, additions, deletions)

Date




4) Allfield work for groundwater
investigations was done in
accordance with Standard
Operating Procedures (SOP)
as established/outlined per
the Technical Guidance
Document (including (e Yes
internal/external QA/QC If no, specify (Type Here):
requirements) (Note: A SOP C No
can be from a published
source, developed internally
by the site owner's
consultant, or adopted by the
consultant from another
organization):

Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5) The site has an adequate
buffer, Contaminant
Attenuation Zone (CAZ) and/
or contingency plan in place.
Design and operational (e Yes
measures, including the size
and configuration of any CAZ,
are adequate to prevent
potential human health
impacts and impairment of
the environment.

The current CAZ appears to be of adequate size; however,
groundwater quality along the east and southeast property
( No boundaries is unknown and must be investigated prior to
further assessing the CAZ.

The WDS is considered to be compliant with Guideline B-7 along
the south and west CAZ boundaries. It is unknown if the WDS is
(C No compliant with Guideline B-7 along the east and southeast
property boundaries.

6) The site meets compliance (e Yes
and assessment criteria.

7) The site continues to perform
as anticipated. There have
been no unusual trends/ ( Yes
changes in measured C No
leachate and groundwater
levels or concentrations.

Minor trends are observed and discussed in the report.




1) Is one or more of the
following risk reduction
practices in place at the site:
(a) There is minimal reliance
on natural attenuation of
leachate due to the
presence of an effective
waste liner and active
leachate collection/
treatment; or

(b) Thereis a predictive
monitoring program in-
place (modeled indicator

concentrations projected C Yes [ (a)
over time for key
locations); or Note which practice(s): [ (b)

(c) The site meets the
following two conditions | @ No
(typically achieved after [ ()
15 years or longer of site
operation):

i.The site has developed
stable leachate mound(s)
and stable leachate
plume geometry/
concentrations; and
ii.Seasonal and annual
water levels and water
quality fluctuations are
well understood.

The draft groundwater Trigger Mechanism and Contingency

9) Have trigger values for (" Yes Plan was revised in March 2021. As of yet, additional MECP
contingency plans or site CN comments have not been received for the revised proposed
remedial actions been ° groundwater plan. The groundwater chemical results in 2023 did
exceeded (where they exist): | (¢ Not Applicable not trigger the Tier 1 Contingency Plan response for

groundwater.

Groundwater CEP Declaration:

I am a licensed professional Engineer or a registered professional geoscientist in Ontario with expertise in hydrogeology, as
defined in Appendix D under Instructions. Where additional expertise was needed to evaluate the site monitoring data, | have
relied on individuals who | believe to be experts in the relevant discipline, who have co-signed the compliance monitoring
report or monitoring program status report, and who have provided evidence to me of their credentials.

I have examined the applicable Environmental Compliance Approval and any other environmental authorizing or control
documents that apply to the site. | have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater
and Surface Water Technical Guidance Document (MOE, 2010, or as amended), and associated monitoring and sampling
guidance documents, as amended from time to time. | have reviewed all of the data collected for the above-referenced site for
the monitoring period(s) identified in this checklist. Except as otherwise agreed with the ministry for certain parameters, all of
the analytical work has been undertaken by a laboratory which is accredited for the parameters analysed to ISO/IEC 17025:2005
(E)- General requirements for the competence of testing and calibration laboratories, or as amended from time to time by the
ministry.

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my
opinion that these exceptions and concerns are minor in nature and will be rectified for the next monitoring/reporting period.
Where this is not the case, the circumstances concerning the exception or potential concern and my client's proposed action
have been documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

1/03/24




Recommendations:

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

No changes to the
(" monitoring program are
recommended

The following change(s) to
(¢ the monitoring program is/
are recommended:

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.

No Changes to site design
(¢ and operation are
recommended

The following change(s) to
the site design and
operation is/are
recommended:

Mark Somers, P.Eng

Seal:




Signature: ¥ ( Date: 25-Mar-2024
| J'r I\ .
[ (sl orsem=
CEP Contact Information:
Company: BluMetric Environmental Inc.
1682 Woodward Drive,
Address: Ottawa, ON
K2C 3R8
Telephone No.: (877)-487-8436 ext. 246 Fax No.:
E-mail Address: msomers@blumetric.ca
Co-signers for additional expertise provided:
Signature: Date:
Signature: Date:

Surface Water WDS Verification:

Provide the name of surface water body/bodies potentially receiving the WDS effluent and the approximate distance to the
waterbody (including the nearest surface water body/bodies to the site):

Name (s)

Bird Creek, Un-named tributary




Distance(s)

0.7 km to the south, 0.125 km southeast

Based on all available information and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:

1) The current surface water

monitoring program
continues to effectively
characterize the surface
water conditions, and
includes data that relates
upstream/background and
downstream receiving water
conditions:

(¢ Yes

C No

2) All surface water sampling for

the monitoring period being
reported was successfully
completed in accordance with
the ECA or relevant
authorizing/control
document(s) (if applicable):

(" Yes
(¢ No

C Not applicable

If no, specify below or provide details in an attachment.

Surface Water Sampling Location

Description/Explanation for change
(change in name or location, additions, deletions)

Date

HR-SW1, HR-SW2, HR-SW3, HR-SW4

Dry conditions were observed on October 17, 2023. Fall 2023

3)

a) Some or all surface water sampling and monitoring
program requirements for the monitoring period have been
established outside of a ministry ECA or authorizing/control

document.

( Yes
(¢ No
( Not Applicable

b) If yes, all surface water sampling and monitoring identified C Yes

under 3 (a) was successfully completed in accordance with

the established program from the site, including sampling (C No

protocols, frequencies, locations and parameters) as
developed per the Technical Guidance Document:

(¢ Not Applicable

If no, specify below or provide details
in an attachment.




Description/Explanation for change

Surface Water Sampling Location (change in name or location, additions, deletions)

Date

4) Allfield work for surface
water investigations was
done in accordance with SOP,
including internal/external
QA/QC requirements, as
established/outlined as per (e Yes
the Technical Guidance If no, specify (Type Here):
Document, MOE 2010, or as ! ’
amended. (Note: A SOP can ("' No
be from a published source,
developed internally by the
site owner's consultant, or
adopted by the consultant
from another organization):

Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5) Thereceiving water body meets surface water-related compliance criteria and

assessment criteria: i.e., there are no exceedances of criteria, based on MOE legislation, C Yes
regulations, Water Management Policies, Guidelines and Provincial Water Quality
Objectives and other assessment criteria (e.g., CWQGs, APVs), as noted in Table A or (¢ No

Table B in the Technical Guidance Document (Section 4.6):

If no, list parameters that exceed criteria outlined above and the amount/percentage of the exceedance as per the table on the
following page or provide details in an attachment:




Parameter

Compliance or Assessment
Criteria or Background

Amount by which Compliance or Assessment Criteria or
Background Exceeded

e.g. Nickel

e.g. ECA limit, PWQO,
background

e.g. X% above PWQO

Dissolved Aluminum at HR-SW1
and HR-SW3

Calculated PWQO

Max. 0.095 mg/L (HR-SW1) and 0.079 mg/L (HR-SW3)

Copper at HR-SW2

Calculated PWQO

Max. 0.002 mg/L

6) In my opinion, any
exceedances listed in
Question 5 are the result of
non-WDS related influences
(such as background, road
salting, sampling site
conditions)?

(e Yes

(' No

One exceedance listed above is at background location (HR-SW1
). Itis unlikely that impacted groundwater at the WDS is
discharging to the location of HR-SW1 based on the respective
water elevations at HR-SW1 and nearby HR6-19. As a result, this
exceedance is likely related to non-WDS influences.




7) All monitoring program

surface water parameter
concentrations fall within a

exceeded (where they exist):

(' Not Applicable

stable or decreasing trend. (® Yes Spatial and/or temporal variation in water quality is observed at
The site is not characterized all surface water monitoring locations but no evidence of
by historical ranges of C No increasing or decreasing trends is observed.
concentrations above
assessment and compliance
criteria.

8 F‘;:':\I::er:e‘::l::l:;s:lf:\:\ir:er:‘ It is unlikely that impacted groundwater at the WDS is
P P (@ Yes discharging to the location of HR-SW1 based on the respective

uality in the groundwater 9ing P

:Iones);djacen?: to surface € No water elevations at HR-SW1 and nearby HR6-19.
:‘;zzes,:::‘:iltv::sc:)r(r:elei:nce € Not Known Groundwater interaction with surface water at HR-SW2 and HR-
criteria (e.g PWQgs SW3 seems unlikely due to the water table depth in proximal
CWQGs o.r t.t;xicity va’Iues for | O Not Applicable wells: approximately 6 mbgs at HR7-19 and approximately 5
aquatic biota (APVs)): mbgs at HR9-21.

9) Have trigger values for O Yes
:::‘t;:?aelllcc):iﬂl::;:er:te (¢ No The surface water chemical results in 2023 did not trigger the

Tier 1 Contingency Plan response for surface water.




Surface Water CEP Declaration:

I, the undersigned hereby declare that | am a Competent Environmental Practitioner as defined in Appendix D under
Instructions, holding the necessary level of experience and education to design surface water monitoring and sampling
programs, conduct appropriate surface water investigations and interpret the related data as it pertains to the site for this
monitoring period.

I have examined the applicable Environmental Compliance Approval and any other environmental authorizing or control
documents that apply to the site. | have read and followed the Monitoring and Reporting for Waste Disposal Sites
Groundwater and Surface Water Technical Guidance Document (MOE, 2010, or as amended) and associated monitoring and
sampling guidance documents, as amended from time to time. | have reviewed all of the data collected for the above-
referenced site for the monitoring period(s) identified in this checklist. Except as otherwise agreed with the ministry for certain
parameters, all of the analytical work has been undertaken by a laboratory which is accredited for the parameters analysed to
ISO/IEC 17025:2005 (E)- General requirements for the competence of testing and calibration laboratories, or as amended from time
to time by the ministry.

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my
opinion that these exceptions and concerns are minor in nature or will be rectified for future monitoring events. Where this is
not the case, the circumstances concerning the exception or potential concern and my client's proposed action have been
documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

22-Mar-2023

Recommendations:

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

. No Changes to the monitoring
program are recommended

The following change(s) to the
(" monitoring program is/are
recommended:

No changes to the site design
(¢ and operation are
recommended

The following change(s) to the
(" site design and operation is/
are recommended:




CEP Signature

Relevant Discipline

Environmental Engineer

Date:

25-Mar-2024

CEP Contact Information:

Mark Somers, P.Eng

Company: BluMetric Environmental Inc.
1682 Woodward Drive,
Address: Ottawa, ON
K2C 3R8
Telephone No.: (877) 487 - 8436 ext. 246
Fax No.:

E-mail Address:

msomers@blumetric.ca

Save As

Print Form




Appendix C

Groundwater Monitoring Well Logs

Kingston, ON BluMetric



Project No: KB1946-5
Log of Borehole: HR1-03
Project: Hickey Road WDS

Client: Municipality of Hastings Highlands

Site Coordinates: Zone 18 T North 5005343, East 273268 Field Personnel: B. M.
SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
]
=
<
5 _ — > - Well
O -_ 1
< 2 S Description 9 > % Construction Comments
e | & | & 18| & |8
a 7 Z|F| o |
ft| m
-3
-2 Steel locking protective
14 cover and casing
ol 10049 Ground Surface - | Stick-up: 0.73m
. *W:.::&| Brown SAND, trace small S [
1—__ gravel, dry. SS1| SS 7 16 ...- ey
2 - F
Sl C ™
g e o
314 S > | 51Mm (2°) 1.D. Sch. 40 PVC
4- =4 [z e
2l I+
6 ss2|ss| 20 |16"FZ-™ X% Native backfil
12 =3 [E
8 sl RS
i % :‘"\‘ﬁ:‘h—\,&_‘
9 % % 3/8" Bentonite holeplug
T 97.44 S e
1043 = B
i Brown SAND, dry. S %
114 ss3|ss| 14 |18 B
12 11— #3sSilicasand pack
1314
14
15 95.92 _ B
- ] Brown SAND to grey ERERE
16 5 1 SILTY SAND, wet to SS4 | SS 7 11" :::: 10 Slot 10 PVC screen (2")
i -{ saturated. i
17+ :
18—
19+ :
20 6 94.39|: :
. & k| Grey Silty SAND to
214 ¥ | SAND and GRAVEL, wet | SS5 | SS 32 10"
22_‘ 93.78 @ 1} to saturated.
037 End of Borehole
Drill Method: 8" Hollow Stem Auger Datum: Elevation TPVC - 101.22 m
Hole Size: 8" (205mm) Checked by:

Drill Date: July 21/03 Sheet: 1 of 1




Project No: KB1946-5

Project: Hickey Road WDS

Client: Municipality of Hastings Highlands

Log of Borehole: HR2-03

Site Coordinates: Zone 18 T North 5005299, East 273288 Field Personnel: B. M.
SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
Q
=
<
c . = > - Well
O -_ 1
< 2 S Description 9 > % Construction Comments
5 | s | E El8] & |8
a o | o zZ | Pl o |
ft| m
-3
-2 Steel locking protective
14 cover and casing
oL (9964 Ground Surface - _ | Stick-up: 0.58m
i 2] SAND mixed with - =
14 ‘| GARBAGE (plastic, Sk e
> 1 metal). ] |
] il - - = "
i e o
311 - P .| 51MM (2" 1.D. Sch. 40 PVC
4- =4 [z e
=3t
6 = L Native backfil
o =3 I
8 s R
] S
9 % % 3/8" Bentonite holeplug
1 2 |96.59 SEEE B
- Brown SAND with trace % %
11— Gravel, dry. SS1|SS| 13 |16"[ETF] [EEE N
-+ A It :i| #3 Silica sand pack
12+ :
13—+ 4
14
15+ 95.07; .
e Brown SAND with trace
16—__ 5 Gravel, wet to saturated. | SS2 | SS 14 10" 10' Slot 10 PVC screen (2")
17+
18—
19+
T 6 |93.54
20—
. Brown SAND, saturated.
21+ : SS3 | SS 13
o 92.93|:
231 7 End of Borehole

Drill Method: 8" Hollow Stem Auger
Hole Size: 8" (205mm)

Drill Date: July 21/03

Datum: Elevation TPVC - 100.22 m

Checked by:

Sheet: 1 of 1




Project No: KB5082-05

Project: Hickey Road WDS

Client: Municipality of Hastings Highlands

Site Coordinates: Zone 18 T North 5005259, East 273284

Log of Borehole: HR2-03 R

Field Personnel: B. M.

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
=
<
5 - . > | 2 well
o - 1
< g E Description 3 > % Construction Comments
g | 5| & -2
o} u | o zZ | Pl 0|
ft| m
E ] Steel locking protective cover
-1 and casing
1 0.00 Ground Surface ] PVC S/U - 0.60m
} e ] S —
. e e — =
- ' = ==
B \‘\-\_ “\\-\\-\\
% e e——
3 Replacement Monitor % % 51mm (2") I.D. Sch. 40 PVC
] Drilling Detail: % § pipe
=
5 Protective casing and % §
] top section of PVC pipe %\ %
— 2 removed. % E— )
7 % % Bentonite Holeplug
4 Centred augers over %\ %
existing hole and % =
9+ overdrilled to depth. % %
1 Drilled to refusal at % %
| Enm——— ——
117 24'6" on assumed % %
4 bedrock/boulder. % %
13- Original bottom depth % \\%\\:
—4 was 22", === ===
15+ Replacement Monitor I
installed as detailed.
17; Protective cement
barrier installed around
- monitor.
19+ #3 Silica sand pack
T 6
21 MOE Well Tag A163241 10' Slot 10 PVC screen (2")
23—
. -7.41
25 End of Borehole

Drill Method: 8" Hollow Stem Auger

Hole Size: 8" (205mm)

Drill Date: January 5, 2016

Ground Elevation: 0
T.O.P.:

Static WL:

Checked by:

Sheet: 1 of 1




Project No: KB1946-5

Project: Hickey Road WDS

Client: Municipality of Hastings Highlands

Site Coordinates: Zone 18 T North 5005379, East 273159

Log of Borehole: HR3-03

Field Personnel: B. M.

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
]
=
<
c - = > - Well
O -_ 1
< 2 S Description 9 > % Construction Comments
5 | s | E E1 &l & |8
a 7 Z|F| o |
ft| m
-3
-2 Steel locking protective
14 cover and casing
0_‘_ 101.17 Ground Surface - . Stick-up: 0.53m
. *W::: & Brown SAND, trace S [
1—_ Gravel, dry. - o
2 27 fis
7] " b -
311 - > | 51Mm (2") I.D. Sch. 40 PVC
2] - = pipe
=31
6- sst|ss| 15 |15"f2-M [2Z| Native backil
o - [
8- e B
] S
9 % % 3/8" Bentonite holeplug
1 2 |98.06 SEEE B
1043 = B
- Brown SAND, dry. S ==
114 ss2|ss| 18 |17 [ ;ﬁ‘::“
12 11— #3sSilicasand pack
13—+ 4
14+
15+ 96.54
- -1 Brown SAND, wet to
16—__ 5 ;| saturated. SS3 | SS 18 15" 10" Slot 10 PVC screen (2")
17+
18—
19+
T 6 |95.01
20—
. Brown SAND, saturated.
21+ : SS4 | SS 9 18"
o 94.40|:
231 7 End of Borehole

Drill Method: 8" Hollow Stem Auger
Hole Size: 8" (205mm)

Drill Date: July 21/03

Datum: Elevation TPVC - 101.64 m

Checked by:

Sheet: 1 of 1




Project No: KB1946-5
Project: Hickey Road WDS

Client: Municipality of Hastings Highlands

Site Coordinates: Zone 18 T North 5005255, East 273244

Log of Borehole: HR4-10

Field Personnel: B. M.

End of Borehole

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
[}
=
©
c - = > > Well
O -_ 1
- 2 3 Description 9 > % Construction Comments
ol > | E E| 8| | o
[} @ = S = o 0}
Q w %) pd ~ %) o
ft| m
_Si
] Steel locking protective cover
14 and casing
1 100.39 Ground Surface | PVC S/U-0.72m
. "= Brown Sandy TOPSOIL —
+ 99.78 ﬁ:ﬂm - some organics
. Brown SAND, dry.
3 =S { 51mm (2") I.D. Sch. 40 PVC
- ===
] pipe
5+
12 .
74 Bentonite Holeplug
9|
T 97.34
- Brown SAND, dry to
[t moist
1357 4
157 :
1 Brown SAND, moist to
T [95.21 wet
17 li
5 Brown SAND, trace #3 Silica sand pack
I small gravel, wet to
19+ saturated 10' Slot 10 PVC screen (2"
16 |94.29 )
- Grey/Brown SAND,
217 trace small gravel,
] saturated
23—
25{7 92.77

Drill Method: 8" Hollow Stem Auger
Hole Size: 8" (205mm)

Drill Date: April 21, 2010

Ground Elevation: 100.39
T.0.P.:

Static WL:

Checked by: Sheet: 1 of 1




Project No: KB1946-5

Project: Hickey Road WDS

Client: Municipality of Hastings Highlands

Site Coordinates: Zone 18 T North 5005259, East 273284

Log of Borehole: HR5-10

Field Personnel: B. M.

SUBSURFACE PROFILE SAMPLE WELL INSTALLATION
[}
=
©
c . = > > Well
O -_ 1
- 2 3 Description 9 > % Construction Comments
ol > | E E| 8| | o
[} @ = S = o 0}
Q w %) z [ n o
ft| m
_Si
7 Steel locking protective cover
14 and casing
] 100.59 Ground Surface | PVC S/U-0.78m
. : Brown SAND - trace =
1 g organics near surface,
B dry
3 51mm (2") I.D. Sch. 40 PVC
i pipe
57 99.06
7 Brown SAND, dry.
7 2 Bentonite Holeplug
9} 97.54
114 Grey/Brown SAND, dry
+ to moist PR :
i ===
131 4
5o [96.02
] Grey/Brown SAND -
- trace small gravel,
177 moist to wet
19 il
1 6 |94.49 #3 Silica sand pack
A Grey/Brown SAND, . .
2171 trace gravel, saturated 10" Slot 10 PVC screen (27)
23—+
25+
-8
57 92.36
1 End of Borehole

Drill Method: 8" Hollow Stem Auger

Hole Size: 8" (205mm)

Drill Date: April 21, 2010

Ground Elevation: 100.588
T.0.P.:

Static WL:

Checked by:

Sheet: 1 of 1




BH MW OB LOGV1.0 190495-03 HICKEY ROAD.GPJ WESA TEMPLATE V1.2.GDT 20-3-5

Well ID: HR6-19
; Project No.: 190495-03 Elevation Ground: 362.57 m
B I [\/[ e ‘]' Client: Municipality of Hastings Highlands TOP: 363.34m
| Report: 2019 Monitoing well Installations MOECC Well Tag: A259052
Environmenta Site Address: Hickey Road W.D.S. UTM NADS3 (Zone 18T): 5005336 N
202 Hickey Rd. East, Maynooth, Ontario 273359 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
3 2 |8 ¢
= . -c | O s = 2 Head: Vi Level 8
% 3 Description Eé 2 3 u: 2 cacspace Yapour Leve g Notes
2| & gzl £l glz|8|s (ppm) i
Q@ > =2 Q © 3Q
a %) Qw | @ = o 4 3 10 100 1000 10000 O
| 4 in. sq. steel monument with lock
] PVC Stickup = 0.79m
0 Ground Surface| o.00
Sand Fill soz57
4 Light brown, dry.
1_
] - medium browm, dry, trace waste (wood, plastic).
2_
J bentonite gravel seal
3+ 3.05
Waste 359.52
1 Dry, sand and waste (wood, plastic, metal).
4_
] - plastic waste.
5 - wet.
| 3.05m x 50mm slot 10 PVC screen within
6 1 No. 2 silica sand pack
7_
7.52
End of well at 7.52 m 35505
8 Well Completion Details:
Screened interval from 4.47 m to 7.52 m below
1 surface
Elevation at top of pipe (TOP) = 363.34 m
Drill Date: 2019 July 15 Datum: HR-BM2 Notes: E AUGER SAMPLE
Drilled By: Canadian Environmental Drilling 367.80m Sheet
Drilling Method:  Hollow Stem Auger Logged By: B.M. 1 Of 1
Hole Diameter: 0.2 m (OD) Checked By: |.O'C.




BH MW OB LOGV1.0 190495-03 HICKEY ROAD.GPJ WESA TEMPLATE V1.2.GDT 20-3-5

) Well ID: HR7-19
"/ Project No.: 190495-03 Elevation Ground: 361.30 m
BI M eT | C Client: Municipality of Hastings Highlands TOP: 362.09 m
| Report: 2019 Monitoing well Installations
Environmenta Site Address: Hickey Road W.D.S. UTM NADS83 (Zone 18T): 5005201 N
202 Hickey Rd. East, Maynooth, Ontario 273298 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
3 4 2| 8| g
= - g9 | 2 3| 2| 2| Head \% Level g
% 2 Description }E’é % 3 g>>~ S eadspace Vapour Leve g Notes
2| & gzl £l glz|8|s (ppm) i
Q@ > = Q © 3Q
a %) Qw | @ [ o © 3 10 100 1000 10000 O
| 4 in. sq. steel monument with lock
] PVC Stickup = 0.78m
Ground Surface| o000
Sand 361.30
Light brown, dry.
- medium brown, dry.
bentonite gravel seal
- moist
- wet
| 3.05m x 50mm slot 10 PVC screen within
- brown/grey, saturated. | No- 2ssiica sand pack
7.62
i End of well at 7.62 m 3368
8_
Well Completion Details:
1 Screened interval from 4.57 m to 7.62 m below
surface
- Elevation at top of pipe (TOP) = 362.09 m
Drill Date: 2019 July 15 Datum: HR-BM2 Notes: E AUGER SAMPLE
Drilled By: Canadian Environmental Drilling 367.80m Sheet
Drilling Method:  Hollow Stem Auger Logged By: B.M. 1 Of 1
Hole Diameter: 0.2 m (OD) Checked By: |.O'C.




BH MW OB LOGV1.0 190495-03 HICKEY ROAD.GPJ WESA TEMPLATE V1.2.GDT 20-3-5

) Well ID: HR8-19
"/ Project No.: 190495-03 Elevation Ground: 360.11m
BI M eT | C Client: Municipality of Hastings Highlands TOP: 360.89 m
| Report: 2019 Monitoing well Installations
Environmenta Site Address: Hickey Road W.D.S. UTM NADS3 (Zone 18T): 5005213 N
202 Hickey Rd. East, Maynooth, Ontario 273243 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
-3 s | 8|2
= . -c | O s = 2 Head: Vi Level 8
% s Description }E'é 2 3 § S leadspace Vapour Level g Notes
g € Bz E|8lz|8|3 (pprm) g
Q@ > = Q © 3Q
a %) aw | » [ o 4 4 10 100 1000 10000 O
| 4 in. sq. steel monument with lock
] PVC Stickup = 0.77m
Ground Surface| o000
sand 360.11
Light brown, dry, trace roots fibres.
bentonite gravel seal
- light brownish grey, saturated.
3.05m x 50mm slot 10 PVC screen within
X No. 2 silica sand pack
native soil collaspe
7.62
i End of well at 7.62 m 36249
8_
Well Completion Details:
1 Screened interval from 4.23 m to 7.28 m below
surface
- Elevation at top of pipe (TOP) = 360.89 m
Drill Date: 2019 July 15 Datum: HR-BM2 Notes: E AUGER SAMPLE
Drilled By: Canadian Environmental Drilling 367.80m Sheet
Drilling Method:  Hollow Stem Auger Logged By: B.M. 1 Of 1
Hole Diameter: 0.2 m (OD) Checked By: |.O'C.




BH MW OB LOG 210217-02 HICKEY RD BH LOGS.GPJ BLUMETRIC STANDARD.GDT 22-2-1

| Monitoring Well ID: HR9-21
Project No.: 210217-02 Elevation Ground: 359.67 m
BI l\/l 91 | | C Client: Municipality of Hastings Highlands TOP: 360.51 m
.. \ | Report: Hickey Road WDS
Environmenta Site Address: 202 Hickey Road East UTM NAD-83 (Zone 18): 5005132.000 N
Maynooth, ON 273305.000 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
E 4 gle| 4 8
E| s Eg > 3 = 5 Headspace Vapour Level s
g % g . . Eg . g 8 % g 1ea spaoeplspour evel é Notes
2| 3 3 Description 53| &8 (2] 3 E 2 BL A ppm z
o %) ow | @ || @ » S 0o 0o o0 o0 8
71 J-Plug
__: Monument Well Casing
1360 Stickup
0_': Ground Surface
T GRAVELLY SAND w7
:_' Brown medium coarse sand with trace amounts
+ of gravel & Granular Drainage Layer
Taso
s
Tass
2—-:
T Bentonite Seal
Tas7
3—-:
Tas6
4—-:
:_—355 4.75m bgs (354.92 m)
5—-:
T Saturated .4 Silica Sand Filter
354 ¥ 5.5 m: Saturated soils
6—-: 50 mm 010 Slot PVC Screen
Tas3
7—-:
! 76 CASt=t Cuttings Backfil
{7352 Observations made from auger. EOH at 7.62 %21
1 mbgs.
81
Drill Date: 2021 August 19 Hole Diameter (OD):
Drilled By: Canadian Environmental Drilling Logged By: BM Sheet
Drilling Method: Tri-Cone Checked By: 10 Y Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
¥ True Groundwater Strike / Stabilized Groundwater Level




BH MW OB LOG 210217-02 HICKEY RD BH LOGS.GPJ BLUMETRIC STANDARD.GDT 22-2-1

Monitoring Well ID: HR10-21
Project No.: 210217-02 Elevation Ground: 361.81m
BI M 91 l C Client: Municipality of Hastings Highlands TOP: 362.62m
| Report: Hickey Road WDS
Environmenta Site Address: 202 Hickey Road East UTM NAD-83 (Zone 18): 5005129.000 N
Maynooth, ON 273239.000 E
SUBSURFACE PROFILE SAMPLE WELL COMPLETION
E 4 gle| 4 8
= = =1 =] = 5
% é g N % g GS' 8 % g Headspaoep\llspour Level -é Notes
2| 3 £ Description 23| &8 (8| 3 £ a BL A ppm 2
| 17 o | P || =@ » S 0o 0o o0 o0 8
T J-Plug
T Monument Well Casing
1 Stickup
T362
o+ Ground Surface| o0
T+ GRAVELLY SAND so18
T Brown coarse sand with trace amounts of gravel
361
1_.: {§® Granular Drainage Layer
360
2—_-
a5
3T
E:—358 Bentonite Seal
4—_-
T .11
Fas7
5 Saturated
T ¥ 4.9 m: Saturated soils
fas6
6—_-
I 6.66 m bgs (355.15 m)
:_—355
T
+ 4% Silica Sand Filter
_:E : 50 mm 010 Slot PVC Screen
354 —:
8—_-
353
9—.
+ 9.1
T Observations made from auger. EOH at 9.14 27
+ mbgs.
Drill Date: 2021 August 19 Hole Diameter (OD):
Drilled By: Canadian Environmental Drilling Logged By: SD Sheet
Drilling Method: Tri-Cone Checked By: 10 Y Perched Groundwater Strike / Unstabilized Groundwater Level 1 Of 1
¥ True Groundwater Strike / Stabilized Groundwater Level




Appendix D

Field Forms, Laboratory Reports, and Chain of Custody Records

Kingston, ON BluMetric



Appendix D

D-1 Site Observation Forms

Kingston, ON BluMetric



SMALL LANDFILL
OPERATION AND INSPECTION FORM

Metric”

Environmental

site Name: Hickey Road WDS, MHHs

Date: May 3. 2023

Project #: 136226-¢5

BluMetric Staff: g [Mo

Weather:
RAIN - 5°¢

Photographs of each item below should be collected during site visits.

OVERALL INSPECTION AND QOPERATION REVIEW
Signage in good condition

ECA and emergency numbers on signage
Hour of operation observed

Site open under normal operating hours
Perimeter fencing and gate in good condition
Gate locked if closed

oooooo

DESIGNATED WASTE AREA

Q Waorking active/trench area {(moderate size, daily cover, compacted)

Yes n/
Yes o/
Yes ./
Yes _

Yes /

Yes -

No _

No

No _
No _
No _
No_

Q Designated waste areas are properly signed and easily accessed by public

RECYCLING OPERATION {if applicabfe}
‘0 Proper signage and bins present
Qa Clearly signed
Q Overall neat in appearance

SEGREGATED SCRAP PILES {metal, tires, brush, etc.)
Metais neat and appropriate size
Tires neat and appropriate size
Bulky Items neat and appropriate size
Brush pile neat and appropriate size
Construction debris neat and appropriate size

Opoong

MONITORING WELL CONDITION

Casing conditions (frost heave, lock, cap)
Monitor condition {capped, vented)

Wells clearly labeled {re-label as required}
Well clearly visible {clear brush if necessary)

Oo0CD

LANDFILL GAS MONITORING
O Conducted at structures
O Conducted at monitoring wells

Yes./

Yes /
Yesy
Yes v/

Yes \/

Yes

Yes v

No _
No _
No _

No _
No _
No _
No _
No _

No _

No
No

No _

No _
No _

Towaship wotk:v\b wade e

ond dehwening  covu mf&vr\w\

Yesa/ No_  Being wo kﬂl’
Yes 3/ No _ (m(_:a
2 whien ms‘a’&c

A Y wotal Bey sk
NA v

REPAIRS: Provide details of repairs made or materials required for repairs upon next site visit:

OBSERVATIONS OF PHYSICAL ENVIRONMENT: Please comment on any changes to the local environment (e.g. settling or slumping of
waste/cover, new or altered drainage, presence of seeps, changes in vegetation cover, etc.)

This form is intended as a general reminder of information that should recorded during monitoring activities. The above information is a minimum
guide. Any information deemed important should be recorded in the field notes for each site.




Banchemry

_lsnrm

ey
L.u.f‘ Surveyed Boundary O b (PAMRar, 2018

Batveyed CAZ 1,13 b (P4 Mder, J00E;

T Towwar - That B ocien M1,

+ Cotwragai B,
Wargwion, Oeteso KX 1X>
o TEL: el ST-2725
Metric FA: (BT SH-1RSZ
e i o

s
Wbz o fwarm BAene T £2

Jentify any changes to site layout on drawing and/or comment;:

This form is intended as a general reminder of information that should recorded during monitoring activities. The above information is a minimum
guide. Any information deemed important should be recorded in the field notes for each site.




SMALL LANDFILL Metricw

OPERATION AND INSPECTION FORM Environmental
6|5ite Name: Hickey Road WDS, MHHs Date: cog_,#-/f ‘(—/ [22k3 Weather: SaAAw ¢ ec’
| Project#: 7 1p1 1S BluMetric Staff: BM/MQ
| Photographs of each item below should be collected during site visits.
OVERALL INSPECTION AND OPERATION REVIEW
Q Signage in good condition Yes &~ No _
Q ECA and emergency numbers on signage Yes No _
Q Hour of operation observed Yes™" No _
QO Site open under normal operating hours . Yes” No _
Q Perimeter fencing and gate in good condition Yes o No _
O Gatelocked if closed Yes .~ No_
DESIGNATED WASTE AREA ;
O Working active/trench area (moderate size, daily cover, compacted) Yes _ No +~
Q Designated waste areas are properly signed and easily accessed by public Yes L/ No _
RECYCLING OPERATION (if applicable)
QO Proper signage and bins present Yes 1/ No _
Q Clearly signed Yes v~ No _
O Overall neat in appearance Yesy~ No _
SEGREGATED SCRAP PILES (metal, tires, brush, etc.) X
; O Metals neat and appropriate size Yes v~ No_ — M_{_ ey 4- M%L‘
Q Tires neat and appropriate size Yes No _
O Bulky Items neat and appropriate size Yes _ No . au-a-ﬂa_a .‘.\3
O Brush pile neat and appropriate size Yes _ No_ A/A
O Construction debris neat and appropriate size Yes _ No_ A/ A4

MONITORING WELL CONDITION

O Casing conditions (frost heave, lock, cap) Yes _-/ No _
Q Monitor condition (capped, vented) Yes{ No _
Q Wells clearly labeled (re-label as required) Yese” No _
a  Well clearly visible (clear brush if necessary) YesC_/ : No _
LANDFILL GAS MONITORING
O Conducted at structures Yes No_ S’PP el
0O Conducted at monitoring wells Yes o No _

REPAIRS: Provide details of repairs made or materials required for repairs upon next site visit:

OBSERVATIONS OF PHYSICAL ENVIRONMENT: Please comment on any changes to the local environment (e.g. settling or slumping of
waste/cover, new or altered drainage, presence of seeps, changes in vegetation cover, etc.)

v

This form is intended as a general reminder of information that should recorded during monitoring activities. The above information is a minimum
guide. Any information deemed important should be recorded in the field notes for each site.




Burtacm Vibter Dharnpieg Locstiany
Crsurdestar Momterng Lot
OPS Canrnates

Bercherart

Sba Fastires

‘3 Servepud Rouncdery (4 0 ha) (PA Sislar, 2018)

I/"A’ Burvered CAZ (1 12 hr) (P Nalter, 2018)

DEsCaFTIoN | e L

N e

Eingaten, Cnea €Y 17
\ N b~ T AR D2
h“e-- IC rae ey o1-1am2
Ewirommartl  Dead OB Stm—tre oo
Wy I S— i —

E

WIIEE-05 Jurwmry 07 2079

= e 5]

,ientify any changes to site layout on drawing and/or comment: %ml‘*r‘\. 5 Ms" S-L{Dmsre_, [g\,t\ [/L ‘(;gu\
Ads dhoudh be e pandlecd fincrensed.

WJashe px\;,s aot Pmp&:—lm oe i g~
coupackal.

This form is intended as a general reminder of information that should recorded during monitoring activities. The above information is a minimum
guide. Any information deemed important should be recorded in the field notes for each site.




Appendix D

D-2 Groundwater Laboratory Reports

Kingston, ON BluMetric



@ @ @ lF Laboratories

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

ATTENTION TO: Carolyn Miller
PROJECT: 230225-05
AGAT WORK ORDER: 237021603
WATER ANALYSIS REVIEWED BY: Nivine Basily, Inorganics Report Writer
DATE REPORTED: May 17, 2023
PAGES (INCLUDING COVER): 12
VERSION*: 1

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

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.

AGAT Laboratories (V1) Page 1 of 12
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.



@ @ @ lF Laboratories

AGAT WORK ORDER: 237021603
PROJECT: 230225-05

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

Certificate of Analysis

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Carolyn Miller

SAMPLING SITE:Hickey Road SAMPLED BY:
Groundwater Parameters
DATE RECEIVED: 2023-05-05 DATE REPORTED: 2023-05-17
SAMPLE DESCRIPTION: HR1-03 HR2-03R HR3-03 HR4-10
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2023-05-03 2023-05-03 2023-05-03 2023-05-03
13:21 13:34 13:10 13:50
Parameter Unit G/S RDL 4965954 RDL 4965959 RDL 4965960 RDL 4965961
pH pH Units NA 7.16 NA 6.83 NA 7.05 NA 7.24
Alkalinity (as CaCO3) mg/L 38 5 403 5 69 5 477
Electrical Conductivity uS/cm 2 84 2 1080 2 255 2 954
Total Dissolved Solids mg/L 10 84 10 638 10 154 10 474
Chloride mg/L 0.10 4.17 0.12 89.7 0.10 29.3 0.12 35.4
Nitrate as N mg/L 0.05 <0.05 0.05 <0.05 0.05 1.84 0.05 <0.05
Sulphate mg/L 0.10 9.52 0.10 26.8 0.10 4.60 0.10 10.6
Ammonia as N mg/L 0.02 <0.02 0.03 5.30 0.02 <0.02 0.16 21.7
Chemical Oxygen Demand mg/L 5 19 10 168 5 <5 5 88
Dissolved Organic Carbon mg/L 0.5 2.7 0.5 62.5 0.5 1.7 0.5 35.6
Dissolved Calcium mg/L 0.05 12.2 0.05 99.6 0.05 34.2 0.05 83.6
Dissolved Magnesium mg/L 0.05 0.87 0.05 13.1 0.05 1.23 0.05 12.3
Dissolved Potassium mg/L 0.50 0.69 0.50 37.6 0.50 1.75 0.50 41.9
Dissolved Sodium mg/L 0.05 1.26 0.05 69.9 0.05 12.6 0.05 54.8
Dissolved Aluminum mg/L 0.004 0.018 0.004 0.205 0.004 0.013 0.004 0.037
Dissolved Barium mg/L 0.002 0.017 0.002 0.391 0.002 0.067 0.002 0.528
Dissolved Beryllium mg/L 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005
Dissolved Boron mg/L 0.010 <0.010 0.010 0.162 0.010 0.013 0.010 0.400
Dissolved Cadmium mg/L 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001
Dissolved Chromium mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002
Dissolved Cobalt mg/L 0.0005 <0.0005 0.0005 0.0531 0.0005 0.0046 0.0005 0.0246
Dissolved Copper mg/L 0.001 <0.001 0.001 0.001 0.001 0.001 0.001 <0.001
Dissolved Lead mg/L 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 0.0009
Dissolved Iron mg/L 0.010 0.034 0.010 46.3 0.010 0.012 0.010 42.2
Dissolved Manganese mg/L 0.002 <0.002 0.002 4.11 0.002 0.020 0.002 1.01
Dissolved Molybdenum mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002
Dissolved Nickel mg/L 0.001 <0.001 0.001 0.009 0.001 <0.001 0.001 0.009
Dissolved Silicon mg/L 0.05 4.61 0.25 5.09 0.05 3.44 0.25 9.14
Dissolved Silver mg/L 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001

Certified By:

NIVINE BASILY

L\ CHEMIST
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@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

Certificate of Analysis
AGAT WORK ORDER: 237021603

PROJECT: 230225-05

ATTENTION TO: Carolyn Miller

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

SAMPLING SITE:Hickey Road SAMPLED BY:
Groundwater Parameters
DATE RECEIVED: 2023-05-05 DATE REPORTED: 2023-05-17
SAMPLE DESCRIPTION: HR1-03 HR2-03R HR3-03 HR4-10
SAMPLE TYPE: Water Water Water Water
DATE SAMPLED:  2023-05-03 2023-05-03 2023-05-03 2023-05-03
13:21 13:34 13:10 13:50
Parameter Unit G/S RDL 4965954 RDL 4965959 RDL 4965960 RDL 4965961
Dissolved Strontium mg/L 0.005 0.050 0.005 0.448 0.005 0.093 0.005 0.359
Dissolved Thallium mg/L 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003
Dissolved Titanium mg/L 0.002 <0.002 0.002 0.005 0.002 <0.002 0.002 0.002
Dissolved Vanadium mg/L 0.002 <0.002 0.002 0.007 0.002 <0.002 0.002 0.006
Dissolved Zinc mg/L 0.005 0.005 0.005 <0.005 0.005 <0.005 0.005 <0.005

Certified By:

Do

NIVINE BASILY

Y cnewar |
i &

@& G@T CERTIFICATE OF ANALYSIS (V1)

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

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

Certificate of Analysis

AGAT WORK ORDER: 237021603
PROJECT: 230225-05

ATTENTION TO: Carolyn Miller

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

SAMPLING SITE:Hickey Road SAMPLED BY:
Groundwater Parameters
DATE RECEIVED: 2023-05-05 DATE REPORTED: 2023-05-17
SAMPLE DESCRIPTION: HR5-10 HR6-19 HR7-19 HR8-19 HR9-21
SAMPLE TYPE: Water Water Water Water Water
DATE SAMPLED:  2023-05-03 2023-05-03 2023-05-03 2023-05-03 2023-05-03
14:00 13:43 14:48 14:10 14:30
Parameter Unit RDL 4965962 RDL 4965963 RDL 4965964 RDL 4965965 4965966
pH pH Units NA 7.06 NA 7.34 NA 7.22 NA 7.06 6.63
Alkalinity (as CaCO3) mg/L 5 178 5 279 5 403 5 59 8
Electrical Conductivity uS/cm 2 541 2 624 2 921 2 161 36
Total Dissolved Solids mg/L 10 318 10 350 10 502 10 94 34
Chloride mg/L 0.10 38.3 0.10 4.16 0.12 38.1 0.10 4.64 0.79
Nitrate as N mg/L 0.05 0.19 0.05 <0.05 0.05 <0.05 0.05 0.63 0.45
Sulphate mg/L 0.10 43.9 0.10 59.7 0.10 30.9 0.10 13.8 5.14
Ammonia as N mg/L 0.02 1.43 0.03 4.28 0.06 13.7 0.02 <0.02 <0.02
Chemical Oxygen Demand mg/L 5 37 5 56 5 74 5 <5 <5
Dissolved Organic Carbon mg/L 0.5 10.2 0.5 6.2 0.5 324 0.5 2.0 1.3
Dissolved Calcium mg/L 0.05 72.1 0.05 107 0.05 102 0.05 21.0 3.47
Dissolved Magnesium mg/L 0.05 6.72 0.05 4.82 0.05 8.69 0.05 2.15 0.50
Dissolved Potassium mg/L 0.50 9.51 0.50 5.82 0.50 22.2 0.50 1.43 0.77
Dissolved Sodium mg/L 0.05 25.8 0.05 6.83 0.05 37.2 0.05 4.88 1.67
Dissolved Aluminum mg/L 0.004 0.004 0.004 0.015 0.004 0.021 0.004 0.012 0.010
Dissolved Barium mg/L 0.002 0.137 0.002 0.043 0.002 0.398 0.002 0.025 0.012
Dissolved Beryllium mg/L 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 <0.0005
Dissolved Boron mg/L 0.010 0.302 0.010 0.103 0.010 0.502 0.010 0.022 <0.010
Dissolved Cadmium mg/L 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 <0.0001
Dissolved Chromium mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002
Dissolved Cobalt mg/L 0.0005 0.0196 0.0005 <0.0005 0.0005 0.0572 0.0005 <0.0005 <0.0005
Dissolved Copper mg/L 0.001 0.001 0.001 <0.001 0.001 0.005 0.001 0.001 <0.001
Dissolved Lead mg/L 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 <0.0005
Dissolved Iron mg/L 0.010 11.2 0.010 20.5 0.010 47.6 0.010 0.012 <0.010
Dissolved Manganese mg/L 0.002 1.11 0.002 0.343 0.002 3.17 0.002 0.008 0.005
Dissolved Molybdenum mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002
Dissolved Nickel mg/L 0.001 0.004 0.001 <0.001 0.001 0.009 0.001 <0.001 <0.001
Dissolved Silicon mg/L 0.05 6.11 0.05 3.60 0.25 9.38 0.05 5.66 4.43
Dissolved Silver mg/L 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 <0.0001
NIVINE BASILY ¢
. e 2§ crewiar
Certified By: =4
@ G@ T CERTIFICATE OF ANALYSIS (V1) Page 4 of 12

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

Certificate of Analysis

AGAT WORK ORDER: 237021603
PROJECT: 230225-05

ATTENTION TO: Carolyn Miller

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

SAMPLING SITE:Hickey Road SAMPLED BY:
Groundwater Parameters
DATE RECEIVED: 2023-05-05 DATE REPORTED: 2023-05-17
SAMPLE DESCRIPTION: HR5-10 HR6-19 HR7-19 HR8-19 HR9-21
SAMPLE TYPE: Water Water Water Water Water
DATE SAMPLED:  2023-05-03 2023-05-03 2023-05-03 2023-05-03 2023-05-03
14:00 13:43 14:48 14:10 14:30
Parameter Unit G/S RDL 4965962 RDL 4965963 RDL 4965964 RDL 4965965 4965966
Dissolved Strontium mg/L 0.005 0.348 0.005 0.327 0.005 0.363 0.005 0.122 0.029
Dissolved Thallium mg/L 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003 0.0003 <0.0003 <0.0003
Dissolved Titanium mg/L 0.002 <0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002
Dissolved Vanadium mg/L 0.002 <0.002 0.002 <0.002 0.002 0.003 0.002 <0.002 <0.002
Dissolved Zinc mg/L 0.005 <0.005 0.005 <0.005 0.005 <0.005 0.005 <0.005 <0.005

Certified By:

NIVINE BASILY

CHEWIST

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.
SAMPLING SITE:Hickey Road

Certificate of Analysis

AGAT WORK ORDER: 237021603

PROJECT: 230225-05
ATTENTION TO: Carolyn Miller
SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Groundwater Parameters

DATE RECEIVED: 2023-05-05

DATE REPORTED: 2023-05-17

SAMPLE DESCRIPTION: HR10-21

HR-QAQC-GW1

SAMPLE TYPE: Water Water
DATE SAMPLED:  2023-05-03 2023-05-03
14:20 13:10
Parameter Unit G/S RDL 4965967 4965968
pH pH Units NA 6.84 7.17
Alkalinity (as CaCO3) mg/L 5 18 66
Electrical Conductivity uS/cm 2 69 252
Total Dissolved Solids mg/L 10 48 148
Chloride mg/L 0.10 3.95 29.6
Nitrate as N mg/L 0.05 1.85 1.85
Sulphate mg/L 0.10 3.59 4.53
Ammonia as N mg/L 0.02 <0.02 <0.02
Chemical Oxygen Demand mg/L 5 <5 <5
Dissolved Organic Carbon mg/L 0.5 14 15
Dissolved Calcium mg/L 0.05 6.56 35.1
Dissolved Magnesium mg/L 0.05 1.34 1.20
Dissolved Potassium mg/L 0.50 1.18 1.72
Dissolved Sodium mg/L 0.05 3.16 12.6
Dissolved Aluminum mg/L 0.004 0.016 0.020
Dissolved Barium mg/L 0.002 0.005 0.067
Dissolved Beryllium mg/L 0.0005 <0.0005 <0.0005
Dissolved Boron mg/L 0.010 <0.010 0.011
Dissolved Cadmium mg/L 0.0001 <0.0001 <0.0001
Dissolved Chromium mg/L 0.002 <0.002 <0.002
Dissolved Cobalt mg/L 0.0005 <0.0005 0.0042
Dissolved Copper mg/L 0.001 <0.001 0.001
Dissolved Lead mg/L 0.0005 <0.0005 <0.0005
Dissolved Iron mg/L 0.010 <0.010 <0.010
Dissolved Manganese mg/L 0.002 <0.002 0.018
Dissolved Molybdenum mg/L 0.002 <0.002 <0.002
Dissolved Nickel mg/L 0.001 <0.001 <0.001
Dissolved Silicon mg/L 0.05 4.53 3.47
Dissolved Silver mg/L 0.0001 <0.0001 <0.0001

Certified By:

By
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NIVINE BASILY
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@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.
SAMPLING SITE:Hickey Road

Certificate of Analysis

AGAT WORK ORDER: 237021603

PROJECT: 230225-05
ATTENTION TO: Carolyn Miller
SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Groundwater Parameters

DATE RECEIVED: 2023-05-05

DATE REPORTED: 2023-05-17

SAMPLE DESCRIPTION: HR10-21 HR-QAQC-GW1
SAMPLE TYPE: Water Water
DATE SAMPLED:  2023-05-03 2023-05-03

14:20 13:10

Parameter Unit G/S RDL 4965967 4965968
Dissolved Strontium mg/L 0.005 0.059 0.087

Dissolved Thallium mg/L 0.0003 <0.0003 <0.0003
Dissolved Titanium mg/L 0.002 <0.002 0.002
Dissolved Vanadium mg/L 0.002 <0.002 <0.002
Dissolved Zinc mg/L 0.005 <0.005 <0.005

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 *)

NIVINE BASILY

Certified By:

CHEMWIST t
o
6‘9' o,

@& G@T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.
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PROJECT: 230225-05

SAMPLING SITE:Hickey Road

Quality Assurance

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237021603
ATTENTION TO: Carolyn Miller
SAMPLED BY:

Water Analysis

RPT Date: May 17, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Salngple Dup #1 | Dup #2 RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
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% <05 105% 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 <050 101% 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%
EAGET 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.

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




5835 COOPERS AVENUE

A MISSISSAUGA, ONTARIO
3 @ @ @ i | CANADA L4Z 1Y2
i TEL (905)712-5100

Laboratorles FAX (905)712-5122

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC. AGAT WORK ORDER: 237021603
PROJECT: 230225-05 ATTENTION TO: Carolyn Miller
SAMPLING SITE:Hickey Road SAMPLED BY:
Water Analysis (Continued)
RPT Date: May 17, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup#1 | Dup#2 | RPD Blank M(\E/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper

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

Certified By:

EAGET QUALITY ASSURANCE REPORT (V1) Page 9 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.

Results relate only to the items tested. Results apply to samples as received.
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PROJECT: 230225-05
SAMPLING SITE:Hickey Road

Method Summary

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237021603
ATTENTION TO: Carolyn Miller

SAMPLED BY:

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
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
. . modified from EPA 1684,0N MOECC
Total Dissolved Solids INOR-93-6028 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 g“zozd(;f"sd from SM 5220 Aand SM gpe ~TROPHOTOMETER
Dissolved Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER
Dissolved Calcium MET-93-6103 gnoogéged from EPA 200.8 and EPA ICP/MS
) . modified from EPA 200.8, 3005A,
Dissolved Magnesium MET-93-6103 3010A & 60208 ICP/MS
Dissolved Potassium MET-93-6103 gnoogéged from EPA 200.8 and EPA ICP/MS
Dissolved Sodium MET-93-6103 gnoogéged from EPA 200.8 and EPA ICP/MS
Dissolved Aluminum MET-93-6103 gnoogéged from EPA 200.8 and EPA ICP-MS
Dissolved Barium MET-93-6103 ;noogiéged from EPA 200.8 and EPA ICP-MS
Dissolved Beryllium MET-93-6103 ;noogiéged from EPA 200.8 and EPA ICP-MS
Dissolved Boron MET-93-6103 modified from EPA 200.8 and EPA ICP-MS
3005A
Dissolved Cadmium MET-93-6103 ;noogiég\ed from EPA 200.8 and EPA ICP-MS
Dissolved Chromium MET-93-6103 ;noogislg\ed from EPA 200.8 and EPA ICP-MS
Dissolved Cobalt MET-93-6103 modined from EPA 2008 and EPA 1cp.ms
Dissolved Copper MET-93-6103 ;noogiég\ed from EPA 200.8 and EPA ICP-MS
Dissolved Lead MET-93-6103 modified from EPA 200.8 and EPA 5 ;g
3005A
Dissolved Iron MET-93-6103 modified from EPA 200.8 and EPA 5 ;g
3005A
Dissolved Manganese MET-93-6103 r3noo(§i5|2\ed from EPA 200.8 and EPA ICP-MS
Dissolved Molybdenum MET-93-6103 modined from EPA 2008 and EPA 1cp.ms
Dissolved Nickel MET-93-6103 ;“00(?5'2“ from EPA 200.8 and BPA op g
Dissolved Silicon MET-93-6105 modified from EPA 6010D ICP/OES
Dissolved Silver MET-93-6103 gnoog’éged from EPA 200.8 and BPA op g
Dissolved Strontium MET-93-6103 modined from EPA 2008 and EPA 1cp.ms
Dissolved Thallium MET-93-6103 modified from EPA 200.8 and EPA 5 ;g

3005A

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

PROJECT: 230225-05
SAMPLING SITE:Hickey Road

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237021603
ATTENTION TO: Carolyn Miller

SAMPLED BY:
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Dissolved Titanium MET-93-6103 ?Oog;ZEd from EPA 200.8 and EPA ICP-MS
Dissolved Vanadium MET-93-6103 gnoood;lled from EPA 200.8 and EPA ICP-MS
Dissolved Zinc MET-93-6103 podifed from EPA 2008 and EPA 1cp.ws

AG@ET METHOD SUMMARY (V1)

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

Page 11 of 12
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BUREAU

Your Project #: 230225-05
Site Location:  Hickey Road
Your C.O.C. #: 781220

Attention: Cecilia Bandler

BluMetric Environmental Inc
The Tower - The Woolen Mill
4 Cataraqui St

Kingston, ON

CANADA K7K 127

Report Date: 2023/10/27
Report #: R7881990
Version: 1 - Final

CERTIFICATE OF ANALYSIS

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

Sample Matrix: Water
# Samples Received: 10

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Alkalinity 10 N/A 2023/10/25 CAM SOP-00448 SM 23 2320Bm
Chloride by Automated Colourimetry 10 N/A 2023/10/24 CAM SOP-00463 SM 23 4500-CI Em
Chemical Oxygen Demand 10 N/A 2023/10/25 CAM SOP-00416 SM 235220D m
Conductivity 10 N/A 2023/10/25 CAM SOP-00414 SM 232510 m
Dissolved Organic Carbon (DOC) (1) 10 N/A 2023/10/27 CAM SOP-00446 SM 235310B 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 1-2522-90 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.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Your Project #: 230225-05
Site Location:  Hickey Road
Your C.O.C. #: 781220

Attention: Cecilia Bandler

BluMetric Environmental Inc
The Tower - The Woolen Mill
4 Cataraqui St

Kingston, ON

CANADA K7K 127

Report Date: 2023/10/27
Report #: R7881990
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BUREAU VERITAS JOB #: C3W5762

Received: 2023/10/19, 10:36

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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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 XIM224 XIM224 XIM225
. 2023/10/17 2023/10/17 2023/10/17

Sampling Date 1L{:50/ 11{:50/ 11{:30/
COC Number 781220 781220 781220

UNITS HR2-03R RDL | QC Batch tl:;-gzz 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 (S04) 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.
Bureau Veritas ID XIM225 XIM226 XIM227

. 2023/10/1 2023/10/1 2023/10/1

o o o
COC Number 781220 781220 781220

UNITS L:Rb-sl-)(l)fp 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 (CI-) 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.
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BUREAU
VERITAS

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
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Bureau Veritas ID XIM228 XiM229 XIM230 XiM231
. 2023/10/172023/10/17 2023/10/17 2023/10/17
Sampling Date 1é;20/ 14{:00/ 15/,:35/ 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.
Bureau Veritas ID XIM232 XIM233
sampling Date 203/10/17) - 2023710717
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 13 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.
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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
. 2023/10/17|2023/10/17 2023/10/17 | 2023/10/17 2023/10/17

Sampling Date 1z{:50/ 11:30/ 15/:20/ 15/:10/ 1é:20/
COC Number 781220 781220 781220 781220 781220

UNITS| HR2-03R HR3-03 [QCBatch 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 23 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 (TI) 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 34 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.
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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
. 2023/10/17 | 2023/10/17 | 2023/10/17 2023/10/17 2023/10/17

SAEPLDSRAtE 11{:00/ 15/:35/ 15{:45/ 15/:55/ 15{:35/
COC Number 781220 781220 781220 781220 781220

UNITS| HR7-19 HR8-19 HR9-21 |QCBatch| 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 (TI) 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.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

BluMetric Environmental Inc

Client Project #: 230225-05

Site Location:
Sampler Initials: CM

Hickey Road

TEST SUMMARY
Bureau Veritas ID:  XIM224 Collected: 2023/10/17
Sample ID: HR2-03R Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM224 Dup Collected: 2023/10/17
Sample ID: HR2-03R Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chemical Oxygen Demand SPEC 9000852 N/A 2023/10/25 Nimarta Singh
Bureau Veritas ID:  XIM225 Collected: 2023/10/17
Sample ID: HR3-03 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM225 Dup Collected: 2023/10/17
Sample ID: HR3-03 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
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Bureau Veritas Job #: C3W5762

Report Date: 2023/10/27

BluMetric Environmental Inc

Client Project #: 230225-05

Site Location:
Sampler Initials: CM

Hickey Road

TEST SUMMARY
Bureau Veritas ID:  XIM226 Collected: 2023/10/17
Sample ID: HR4-10 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM227 Collected: 2023/10/17
Sample ID: HR5-10 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM228 Collected: 2023/10/17
Sample ID: HR6-19 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
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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:
Sampler Initials: CM

Hickey Road

TEST SUMMARY
Bureau Veritas ID:  XIM228 Collected: 2023/10/17
Sample ID: HR6-19 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Dissolved Solids BAL 8998333 2023/10/24 2023/10/25 Razieh Tabesh
Bureau Veritas ID:  XIM229 Collected: 2023/10/17
Sample ID: HR7-19 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM230 Collected: 2023/10/17
Sample ID: HR8-19 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM231 Collected: 2023/10/17
Sample ID: HR9-21 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
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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:
Sampler Initials: CM

Hickey Road

TEST SUMMARY
Bureau Veritas ID:  XIM231 Collected: 2023/10/17
Sample ID: HR9-21 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID:  XIM232 Collected: 2023/10/17
Sample ID: HR10-21 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
Bureau Veritas ID: XIM233 Collected: 2023/10/17
Sample ID: HR-QAQC-GW1 Shipped:
Matrix: Water Received: 2023/10/19
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
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
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.




Bureau Veritas Job #: C3W5762 BluMetric Environmental Inc
Report Date: 2023/10/27 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.
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Bureau Veritas Job #: C3W5762
Report Date: 2023/10/27

QUALITY ASSURANCE REPORT

BluMetric Environmental Inc
Client Project #: 230225-05

Site Location:

Sampler Initials: CM

Hickey Road

Matrix Spike SPIKED BLANK Method Blank RPD

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

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

Page 12 of 16

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5SN 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com




BUREAU
VERITAS

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

QUALITY ASSURANCE REPORT(CONT'D)

Site Location:

Sampler Initials: CM

BluMetric Environmental Inc
Client Project #: 230225-05

Hickey Road

Matrix Spike SPIKED BLANK Method Blank RPD

QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
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 (TI) 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 14 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

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

QUALITY ASSURANCE REPORT(CONT'D)

Site Location:

Sampler Initials: CM

BluMetric Environmental Inc
Client Project #: 230225-05

Hickey Road

Matrix Spike SPIKED BLANK Method Blank RPD
QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
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.

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

VALIDATION SIGNATURE PAGE

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

Cristim Oartioce

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



Custody Tr‘ing Form

© o

Please use this form for custody tracking when submitting the work instructions via eCOC (electronic Chain of Custody).

Please ensure your form has a barcode or a Bureau Veritas eCOC confirmation number in the top right hand side. This
number links your electronic submission to your samples. This form should be placed in the cooler with your samples,

Relinguished By

‘ T
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Last Sample:
Sample Count:
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Immediate Test [_]

Unless otherwise agreed to, submissions and use of services are governed by Bureau Veritas' standard terms and conditions which can be found at www.bvna.com.

Food Residue D

Food Chemistry [ ]

*** LABORATORY USE ONLY ***

Received At Lab Comments:
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Cooling Media

Temperature °C

Present (Y/N)
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-
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Drinking Water Metals Preservation Check Done (Circle)
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Appendix D
D-3 Surface Water Laboratory Reports

Kingston, ON BluMetric



@ @ @ lF Laboratories

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

ATTENTION TO: Carolyn Miller
PROJECT: 230225-05
AGAT WORK ORDER: 237021607
WATER ANALYSIS REVIEWED BY: Nivine Basily, Inorganics Report Writer
DATE REPORTED: May 17, 2023
PAGES (INCLUDING COVER): 7
VERSION*: 1

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

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.

AGAT Laboratories (V1) Page 1 of 7
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) 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.



@ @ @ lF Laboratories

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

Certificate of Analysis

AGAT WORK ORDER: 237021607
PROJECT: 230225-05

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Carolyn Miller

SAMPLING SITE:Hickey Road SAMPLED BY:
Surface Water Parameters
DATE RECEIVED: 2023-05-05 DATE REPORTED: 2023-05-17
SAMPLE DESCRIPTION: HR-SW1 HR-SW2 HR-SW3 HR-SW4 HR-QAQC-SW1
SAMPLE TYPE: Water Water Water Water Water
DATE SAMPLED:  2023-05-03 2023-05-03 2023-05-03 2023-05-03 2023-05-03
15:12 14:58 14:38 15:20 14:38
Parameter Unit G/S RDL 4965579 4965634 4965635 4965636 4965637
BOD (5) mg/L 2 <2 <2 <2 <2 <2
pH pH Units NA 7.21 7.03 6.75 6.50 6.69
Alkalinity (as CaCO3) mg/L 29 17 13 <5 11
Electrical Conductivity uS/cm 2 67 49 45 25 45
Hardness (as CaCO3) (Calculated) mg/L 0.5 27.3 16.7 18.0 7.9 19.2
Total Dissolved Solids mg/L 10 52 50 52 40 56
Total Suspended Solids mg/L 10 <10 <10 <10 <10 <10
Chloride mg/L 0.10 0.39 0.38 0.44 0.36 0.45
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 0.10 4.67 4.18 4.76 3.85 4.75
Ammonia as N mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ammonia-Un-ionized (Calculated) mg/L 0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002
Total Kjeldahl Nitrogen mg/L 0.10 0.21 <0.10 0.32 0.18 0.36
Total Phosphorus mg/L 0.02 <0.02 <0.02 0.02 <0.02 <0.02
Chemical Oxygen Demand mg/L 5 <5 <5 <5 <5 30
Total Calcium mg/L 0.20 9.50 5.45 6.17 2.14 6.38
Total Magnesium mg/L 0.10 0.86 0.76 0.63 0.62 0.79
Total Potassium mg/L 0.50 0.52 1.10 0.53 0.81 <0.50
Total Sodium mg/L 0.10 0.77 0.89 0.57 0.57 1.21
Aluminum-dissolved mg/L 0.004 0.095 0.052 0.071 0.062 0.079
Total Aluminum mg/L 0.010 0.070 0.041 0.125 0.090 0.167
Total Barium mg/L 0.002 0.013 0.012 0.013 0.011 0.018
Total Boron mg/L 0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Total Cobalt mg/L 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Total Copper mg/L 0.001 0.001 0.002 0.001 0.001 0.001
Total Iron mg/L 0.010 0.023 0.186 0.079 0.038 0.136
Total Lead mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Total Manganese mg/L 0.002 <0.002 0.003 0.017 <0.002 0.050

Certified By:

g

-1

@& G@T CERTIFICATE OF ANALYSIS (V1)

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

Page 2 of 7



_- Certificate of Analysis
@ @ @ lF [_aboratories AGAT WORK ORDER: 23T021607

PROJECT: 230225-05

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC. ATTENTION TO: Carolyn Miller

SAMPLING SITE:Hickey Road SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Surface Water Parameters

DATE RECEIVED: 2023-05-05 DATE REPORTED: 2023-05-17
SAMPLE DESCRIPTION: HR-SW1 HR-SW2 HR-SW3 HR-SW4 HR-QAQC-SW1
SAMPLE TYPE: Water Water Water Water Water
DATE SAMPLED:  2023-05-03 2023-05-03 2023-05-03 2023-05-03 2023-05-03
15:12 14:58 14:38 15:20 14:38
Parameter Unit G/S RDL 4965579 4965634 4965635 4965636 4965637
Total Zinc mg/L 0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Lab Filtration Aluminum Dissolved 2023/05/09 2023/05/09 2023/05/09 2023/05/09 2023/05/09
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 *)

Certified By:

NIVINE BASILY

CHEWIST

@& G@T CERTIFICATE OF ANALYSIS (V1)
Results relate only to the items tested. Results apply to samples as received.
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5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

@ @ @ i | CANADA L4Z 1Y2
i TEL (905)712-5100

Laboratorles FAX (905)712-5122

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC. AGAT WORK ORDER: 237021607
PROJECT: 230225-05 ATTENTION TO: Carolyn Miller
SAMPLING SITE:Hickey Road SAMPLED BY:
Water Analysis
RPT Date: May 17, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc}ep(table Acclep‘table
PARAMETER Batch Salngple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits

Lower | Upper Lower | Upper Lower | Upper
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 1.53 171 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 83% <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 11% <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.
EAGET 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.



5835 COOPERS AVENUE

A MISSISSAUGA, ONTARIO
] CANADA L4Z 1Y2
| @ @ @ I—_| Laboratories TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC. AGAT WORK ORDER: 237021607
PROJECT: 230225-05 ATTENTION TO: Carolyn Miller
SAMPLING SITE:Hickey Road SAMPLED BY:
Water Analysis (Continued)
RPT Date: May 17, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc}ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup#1 | Dup#2 | RPD Blank M(\E/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper

Certified By:

EAGET QUALITY ASSURANCE REPORT (V1) Page 5 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.




@ @ @ lﬁ Laboratories

PROJECT: 230225-05
SAMPLING SITE:Hickey Road

Method Summary

CLIENT NAME: BLUMETRIC ENVIRONMENTAL INC.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237021607
ATTENTION TO: Carolyn Miller

SAMPLED BY:

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
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
modified from EPA SW-846 6010C &
Hardness (as CaCO3) (Calculated) MET-93-6105 200.7 & SM 2340 B CALCULATION
. . modified from EPA 1684,0N MOECC
Total Dissolved Solids INOR-93-6028 E3139 SM 2540C.D BALANCE
. modified from EPA 1684,0N MOECC
Total Suspended Solids INOR-93-6028 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 Tab2  CALCULATION
. . modified from EPA 351.2 and SM
Total Kjeldahl Nitrogen INOR-93-6048 4500-NORG D LACHAT FIA
Total Phosphorus INOR-93-6022 modiied from SM 4500-P B and S spECTROPHOTOMETER
Chemical Oxygen Demand INOR-93-6042 ?Zozd(;f"sd from SM 5220 Aand SM gpe - TROPHOTOMETER
. modified from EPA 200.8, 3005A,
Total Calcium MET-93-6103 3010A & 60208 ICP/MS
. modified from EPA 200.8, 3005A,
Total Magnesium MET-93-6103 3010A & 60208 ICP/MS
. modified from EPA 200.8, 3005A,
Total Potassium MET-93-6103 3010A & 60208 ICP/MS
. modified from EPA 200.8, 3005A,
Total Sodium MET-93-6103 3010A & 60208 ICP/MS
Aluminum-dissolved MET-93-6103 gnoogiég\ed from EPA 200.8 and EPA ICP-MS
. modified from EPA 200.8, 3005A,
Total Aluminum MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Barium MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Boron MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Cobalt MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Copper MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Iron MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Lead MET-93-6103 3010A & 60208 ICP-MS
modified from EPA 200.8, 3005A,
Total Manganese MET-93-6103 3010A & 60208 ICP-MS
. modified from EPA 200.8, 3005A,
Total Zinc MET-93-6103 3010A & 60208 ICP-MS
Lab Filtration Aluminum Dissolved SR-78-9001 FILTRATION

AG@ET METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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@ @ G]j 'F Laboratories

5835 Coopel s Avenus
Mississauga, Ontario L4Z 1v2
Phe 2035,712.5100 Fax: 205.712.5122

webearth.agaahs. o

Laboratory Use Only
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Appendix D
D-4 QAQC Calculations

Kingston, ON BluMetric



2023 Groundwater Sampling Quality Assurance and Quality Control

(Spring)
Sample Description HR3-03 LS AR
MDL (HR3-03) Percent
Date Sampled 3-May-23 3-May-23 Difference
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.




2023 Groundwater Sampling Quality Assurance and Quality Control

(Fall)
sample Description HR5-10 HR-QAQC GW-F22 |  Relative
MDL Percent
Date Sampled 17-Oct-23 17-Oct-23 Difference
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.




2023 Surface Water Sampling Quality Assurance and Quality Control

(Spring)
Sample Description HR-SW3 HR-QAQC-SW1/ (HR- elerae
MDL SW3) Percent
Date Sampled 3-May-23 3-May-23 Difference
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) (Calculat{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, [mg/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.
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Appendix E-1: Historical Groundwater Chemistry Results 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- 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
GENERAL INTERIM 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 exceeds criteria

LUIILTH L ALV TALETUD NU V-

1N

Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL

Concentration exceeds PWQO-

INTERIM

DL: May vary between sample locations and events

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim




Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID 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
GENERAL INTERIM Sample Date | 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 0.94 2.28 0.68 0.84 0.77 1.06 0.97 31.3 0.58 4.17 6 - - 4 3 5
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - <0.1 - - - - -
Nitrate as N mg/L 3.4525 10 0.05 <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
Sulphate mg/L - 500 0.1 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
Cations
Calcium (diss) mg/L 0.05 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
Magnesium (diss) mg/L 0.05 1.63 151 4.33 2.62 131 1.31 2.05 4.22 1.99 0.87 6 11 6 5 4 7
Potassium (diss) mg/L - - 0.05 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
Sodium (diss) mg/L 104.4825 200 0.05 1.66 1.32 121 1.32 1.15 1.18 1.39 2.01 1.09 1.26 6 10 7 6 3 9
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 30 31 79 51 35 26 58 71 73 38 215 161 135 108 138 128
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 <5 <5 21 <5 <5 7 <5 12 <5 19 - - - 5 10 <5
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 74 86 155 107 68 79 124 245 165 84 481 547 437 350 322 406
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 76 72 92 58 72 60 150 178 114 84 - - - 228 209 264
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
Antimony (diss) mg/L - 0.006 0.02 - 0.02 - - - - - - - - <0.001 - - - - -
Arsenic (diss) mg/L - 0.01 0.005 0.003 - - - - - - - - - - <0.001 - - - - -
Barium (diss) mg/L 0.3025 1 - - 0.002 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 <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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - 0.0009 0.0005 <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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <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
Iron (diss) mg/L 0.15375 0.3 0.3 - 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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 <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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - <0.0001 - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 <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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - <0.001 - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
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 0.005 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
-LEGEND-

Detection Limit
DL exceeds criteria

LUIILTH L ALV TALETUD NU V-

1N

Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL

Concentration exceeds PWQO-

INTERIM

DL: May vary between sample locations and events

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim




Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID 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
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 3 19 9 11 8 32 5 12 9 9.39 5.52 52.9 8.56 74 4.48 52.3
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - <0.01
Nitrate as N mg/L 3.4525 10 0.05 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
Sulphate mg/L - 500 0.1 47 54 33 48 40 43 21 34 57 40.2 33.1 473 36.3 84.2 35.8 56.1
Cations
Calcium (diss) mg/L 0.05 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
Magnesium (diss) mg/L 0.05 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
Potassium (diss) mg/L - - 0.05 17 15 10 8 9 8 8 6.7 4.91 10.5 4.67 11.4 8.18 11.2 6.92 7.67
Sodium (diss) mg/L 104.4825 200 0.05 4 8 3 11 7 16 <2 14.8 3.15 8.09 3.45 15.7 9.91 39 5.92 30.2
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 107 111 99 113 104 122 129 120 178 138 147 113 100 164 164 129
Ammonia as N mg/L - 0.02 <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
Chemical Oxygen Demand mg/L - - 4 20 15 17 18 8 28 20 21 98 8 12 10 10 31 23 14
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 353 442 340 434 355 511 305 405 460 405 369 561 396 754 416 625
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 229 287 221 282 231 332 198 345 243 262 266 358 <0.002 436 246 312
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
Antimony (diss) mg/L - 0.006 0.02 - - - - - - - - - - - - - - - 0.16
Arsenic (diss) mg/L - 0.01 0.005 0.003 - - - - - - - - - - - - - - - -
Barium (diss) mg/L 0.3025 1 - - 0.002 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - 0.0009 0.0005 0 0.01 0.01 0.01 0 0.01 0 0 0 0 0 0.01 0 0.01 0 0.01
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 0 0.01 0 0 0 0.01 0 0 0 <0.003 <0.003 0 <0.003 0.01 <0.003 0.01
Iron (diss) mg/L 0.15375 0.3 0.3 - 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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 <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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - 2.94
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 0 0 0 0 0 0 <0.0001 0 0 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
Zinc (diss) mg/L 2.50125 5 0.02 0.005 <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
-LEGEND-

Detection Limit
DL exceeds criteria

LUIILTH L ALV TALETUD NU V-

1N

Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL

Concentration exceeds PWQO-

INTERIM

DL: May vary between sample locations and events

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim




Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR2-03 HR2-03 HR2-03 HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R  )QC GW-S21 (HR|  HR2-03R HR2-03R HR2-03R HR2-03R HR2-03R HR3-03
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 - - 0.1 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
Fluoride mg/L - 1.5 - - 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 - - 0.05 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
Sulphate mg/L - 500 - - 0.1 18.4 5.4 223 26.8 35 23 35.4 23.7 26 26.3 10.9 26.9 24.8 26.8 7.3 4.6
Cations
Calcium (diss) mg/L - - - - 0.05 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
Magnesium (diss) mg/L - - - - 0.05 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
Potassium (diss) mg/L - - - - 0.05 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
Sodium (diss) mg/L 104.4825 200 - - 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet - 1 131 138 113 403 245 130 226 140 243 232 274 229 148 403 170 69
Ammonia as N mg/L - - - - 0.02 <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
Chemical Oxygen Demand mg/L - - - - 4 14 <5 <5 168 15 <5 47 11 48 51 35 43 11 168 26 <5
Dissolved Organic Carbon mg/L 3.7 5 - - 0.4 8 5.4 3.5 62.5 8.2 2.5 154 3.1 25.8 24.9 15.1 14.9 4.5 62.5 7.8 1.7
Electrical Conductivity uS/cm - - - - 1 420 563 325 1080 706 292 811 312 688 682 679 762 400 1080 490 255
pH pH units - 6.5-8.5 6.5-8.5 - 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
Total Dissolved Solids mg/L 314 500 - - 10 254 328 192 638 410 178 360 170 354 348 390 444 222 638 260 154
Metals
Aluminum (diss) mg/L 0.055 0.1 - Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 - 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 - Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - - 0.0009 0.0005 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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 <0.01 <0.01 <0.01 46.3 <0.01 1.47 B85 5.89 29.5 29 30.1 13.9 8.58 46.3 17 0.012
Lead (diss) mg/L | 0.002875 0.01 - Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - - 0.002 0.03 0.04 0.05 411 0.16 0.71 2.14 0.49 1.36 1.36 1.07 2.04 0.918 411 2.4 0.02
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - - 0.04 0.0005 <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
Nickel (diss) mg/L - - 0.025 - 0.001 <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
Selenium (diss) mg/L - 0.05 0.1 - 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - - - - 0.05 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
Silver (diss) mg/L - - 0.0001 = 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L - - - 0.0003 0.00005 <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
Titanium (diss) mg/L - - - - 0.002 <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
Vanadium (diss) mg/L - - - 0.006 0.0005 <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
Zinc (diss) mg/L 2.50125 5 - 0.02 0.005 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
-LEGEND-

Detection Limit
DL exceeds criteria

LUIILTH L ALV TALETUD NU V-

1N

Concentration exceeds
ODWQS
Concentration exceeds
PWQO-GENERAL

Concentration exceeds PWQO-

INTERIM

DL: May vary between sample locations and events

Reasonable Use Values Hickey Road

Ontario Drinking Water Quality Standards

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim




Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID  PAQC-GW1 (HR 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
GENERAL INTERIM Sample Date | 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 29.6 7 - - 6 2 7 1 4 2 7 6 34 6 24 8
Fluoride mg/L - 1.5 0.01 - 0.47 - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 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
Sulphate mg/L - 500 0.1 4.53 49 20 33 35 17 27 21 25 13 27 20 10 14 11 12
Cations
Calcium (diss) mg/L 0.05 35.1 35 47 15 40 18 43 18 39 21 37 33 47 26 30.4 10.3
Magnesium (diss) mg/L 0.05 1.2 3 2 1 3 2 2 2 2 2 3 3 2 2 1.88 1.88
Potassium (diss) mg/L - - 0.05 1.72 4 8 2 8 2 4 2 2 2 3 3 3 3 3.06 1.75
Sodium (diss) mg/L 104.4825 200 0.05 12.6 18 3 <2 4 <2 7 2 4 3 4 3 5 9 8.72 6.89
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 66 69 98 37 71 51 81 36 88 56 75 79 84 65 60 45
Ammonia as N mg/L - 0.02 <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
Chemical Oxygen Demand mg/L - - 4 <5 - - - <5 <5 5 10 13 12 10 5 10 30 3.7 2.4
Dissolved Organic Carbon mg/L 3.7 5 0.4 1.5 - - - 5.6 3.8 3 3.1 3.3 2.9 3.5 3.4 2.4 2.9 17 25
Electrical Conductivity uS/cm - - 1 252 247 295 111 256 143 257 128 250 159 270 231 320 171 278 151
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 148 - - - 166 93 167 83 163 103 176 150 208 111 250 89
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
Antimony (diss) mg/L - 0.006 0.02 - <0.001 - - - - - - - - - - - - - -
Arsenic (diss) mg/L - 0.01 0.005 0.003 - <0.001 - - - - - - - - - - - - - -
Barium (diss) mg/L 0.3025 1 - - 0.002 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - 0.0009 0.0005 0.0042 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 0.001 0 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 <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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - <0.0001 - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 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
Selenium (diss) mg/L 0.05 0.1 0.004 - <0.001 - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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 (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
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 <0.01 0.01 <0.005 <0.005
Vanadium (diss) mg/L - - 0.006 0.0005 <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
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 <0.01 <0.01 <0.005 <0.005
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID 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 |AQCGW-S19 (Hf  HR3-03 HR3-03
GENERAL INTERIM Sample Date | 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 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
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 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
Sulphate mg/L - 500 0.1 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
Cations
Calcium (diss) mg/L 0.05 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
Magnesium (diss) mg/L 0.05 347 1.37 131 121 1.6 2.77 1.95 0.53 1.17 1.43 2.74 0.7 1.26 1.24 0.64 2.31
Potassium (diss) mg/L - - 0.05 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
Sodium (diss) mg/L 104.4825 200 0.05 8.66 8.95 15.6 14.4 17.1 14.7 55.9 115 16.6 6.42 13 8.59 16.6 16.8 8 8.98
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 71 42 54 52 61 51 57 36 69 53 84 36 72 72 34 73
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 <5 5 <5 7 <5 <5 <5 <5 6 <5 <5 <5 <5 <5 <5 5
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 198 122 259 180 219 260 553 102 262 138 324 111 273 276 97 359
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 128 94 158 106 128 162 322 56 128 94 194 70 172 180 62 176
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
Antimony (diss) mg/L - 0.006 0.02 - - - - - - - - 0.11 - - - - - - -
Arsenic (diss) mg/L - 0.01 0.005 0.003 - - - - - - - - <0.001 - - - - - - -
Barium (diss) mg/L 0.3025 1 - - 0.002 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - 0.0009 0.0005 0 <0.001 0 0 0 0 0.01 <0.001 0 0 0 <0.001 0 0 0 0
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <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
Iron (diss) mg/L 0.15375 0.3 0.3 - 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 <0.01
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 <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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - 3.06 - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 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 <0.002
Vanadium (diss) mg/L - - 0.006 0.0005 <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
Zinc (diss) mg/L 2.50125 5 0.02 0.005 <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
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR3-03 HR3-03 HR3-03 HR3-03 HR3-03 HR3-03  PAQC-GW1 (HR HR3-03 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10 HR4-10
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 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
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 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
Sulphate mg/L - 500 0.1 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
Cations
Calcium (diss) mg/L 0.05 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
Magnesium (diss) mg/L 0.05 0.8 2.06 1.29 2.01 1.55 1.23 1.2 0.82 12.3 7 9 9 14 5.26 10.6 135
Potassium (diss) mg/L - - 0.05 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
Sodium (diss) mg/L 104.4825 200 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 43 71 58 88 57 69 66 34 477 248 228 231 288 237 301 292
Ammonia as N mg/L - 0.02 <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
Chemical Oxygen Demand mg/L - - 4 <5 <5 <5 <5 <5 <5 <5 <4 88 65 33 53 88 53 145 40
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 102 232 194 268 161 255 252 100 954 692 705 963 1080 752 1050 986
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 54 114 112 204 84 154 148 90 474 450 458 626 702 540 564 572
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 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
Cobalt (diss) mg/L - - 0.0009 0.0005 <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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 <0.002 0.01 0.007 0.015 0.002 0.02 0.018 <0.002 1.01 3.99 291 2.75 BI55) 2.03 242 28
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 <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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
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 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 0.02
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID 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
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 194 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
Fluoride mg/L - 1.5 0.01 - - - - - - - 163 - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 <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
Sulphate mg/L - 500 0.1 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
Cations
Calcium (diss) mg/L 0.05 120 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
Magnesium (diss) mg/L 0.05 18.8 757 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
Potassium (diss) mg/L - - 0.05 54.3 275 48.5 56.8 515 27.9 48 22.7 68 18.6 53.2 24.6 67.5 37.1 455 46.3
Sodium (diss) mg/L 104.4825 200 0.05 204 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 479 221 703 392 349 345 464 239 790 154 328 349 571 364 373 424
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 99 33 138 57 83 217 144 145 286 38 104 95 132 48 91 74
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 1620 674 2010 1020 968 859 1380 689 1660 317 1030 619 1350 911 886 968
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 1000 332 1130 568 496 522 774 358 976 142 572 300 802 348 486 486
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 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
Cobalt (diss) mg/L - - 0.0009 0.0005 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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 5159 0.07 0.11 0.53 8.8 112 124 163 151 50.6 106 115 60.5 66 77.6 60.577
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 3.54 1.49 3.38 2 2.63 5.52 4.61 6.02 6.91 2.24 3.03 BI88) 2.63 4.46 2.92 2.3
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
Zinc (diss) mg/L 2.50125 5 0.02 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
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR4-10 HR4-10  |AQCGW-S22 (Hf  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
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 58.1 35 34.5 51.2 35.4 110 38.3 6 4 10 7 8 6 8.85 10.1 7.09
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 <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
Sulphate mg/L - 500 0.1 8.99 6.91 6.14 36.5 10.6 34 43.9 39 33 32 20 26 18 26 223 324
Cations
Calcium (diss) mg/L 0.05 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
Magnesium (diss) mg/L 0.05 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
Potassium (diss) mg/L - - 0.05 gL 24.6 24 29.7 41.9 58 9.51 10 11 8 11 9.15 9.91 11.1 12.8 9.16
Sodium (diss) mg/L 104.4825 200 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 395 325 323 357 477 660 178 175 146 157 158 139 152 134 135 130
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 164 153 157 60 88 200 37 58 28 23 35 44 54 1190 18 8
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 990 774 773 1040 954 1700 541 445 370 408 352 386 348 356 341 374
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 506 386 378 514 474 905 318 289 241 265 229 294 198 224 210 194
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated - 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 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
Cobalt (diss) mg/L - - 0.0009 0.0005 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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 129.2 131 125 62.6 42.2 83 11.2 B9 8.87 5.65 0.93 0.3 0.2 <0.01 <0.01 <0.01
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 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
Vanadium (diss) mg/L - - 0.006 0.0005 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
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 <0.01 <0.01 <0.01 <0.01 <0.005 <0.005 <0.005 0.09 <0.005
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 HR5-10 QAQC GW-S20 HR5-10  |AQCGW-F20 (Hf  HR5-10
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 19.4 20.5 15 16 27.8 315 34.9 39.8 22.8 56.6 36.5 39.6 40.3 24.8 245 30.4
Fluoride mg/L - 1.5 0.01 - - - - - <0.01 - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 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
Sulphate mg/L - 500 0.1 21.1 273 24.7 30.8 145 137 79.8 4.8 52.2 329 101 80.1 78.8 44.9 44.8 96.7
Cations
Calcium (diss) mg/L 0.05 53.3 57.9 57.3 58.8 92.2 97.2 78.9 80.3 87.9 159 120 52.1 515 63.6 52.4 86.3
Magnesium (diss) mg/L 0.05 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
Potassium (diss) mg/L - - 0.05 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
Sodium (diss) mg/L 104.4825 200 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 162 132 156 154 163 149 180 137 211 227 317 165 161 234 232 163
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 12 <5 16 10 20 21 32 <5 31 <5 39 36 31 55 53 <5
Dissolved Organic Carbon mg/L 3.7 5 0.4 3.6 3.9 3.6 7.5 9.3 8.7 12.2 4.8 124 10.2 12.8 8.6 8.7 15.3 13.6 8
Electrical Conductivity uS/cm - - 1 436 405 401 389 707 737 555 553 663 1160 818 621 617 552 551 611
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 234 234 218 236 406 400 390 340 390 782 486 288 286 346 316 336
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
Antimony (diss) mg/L - 0.006 0.02 - - - - - 0.24 - - - - - - - - - -
Arsenic (diss) mg/L - 0.01 0.005 0.003 - - - - - - - - - - - - - - - -
Barium (diss) mg/L 0.3025 1 - - 0.002 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
Beryllium (diss) mg/L - - Calculated - 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 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
Cobalt (diss) mg/L - - 0.0009 0.0005 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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 <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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - 7.19 - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
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 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
-LEGEND-
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR5-10  AQC-GW-F21 (H HR5-10 HR5-10 QC-GW1-F22 (H HR5-10 HR5-10 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19 HR6-19
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 375 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
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 <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
Sulphate mg/L - 500 0.1 155 156 42.1 225 235 43.9 52 59.7 68.4 10.9 422 13.8 26.3 12.2 59.7 8.7
Cations
Calcium (diss) mg/L 0.05 125 122 81.9 105 89.3 72.1 150 107 111 84.7 116 120 88.9 92.2 107 80
Magnesium (diss) mg/L 0.05 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
Potassium (diss) mg/L - - 0.05 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
Sodium (diss) mg/L 104.4825 200 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 297 296 277 273 263 178 430 279 271 261 272 333 232 180 279 200
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 64 68 65 56 73 37 100 56 26 23 <5 20 22 30 56 20
Dissolved Organic Carbon mg/L 3.7 5 0.4 174 184 25 21.4 20.8 10.2 33 6.2 4.4 4 5 6.4 4.1 5.2 6.2 4.5
Electrical Conductivity uS/cm - - 1 959 962 742 798 777 541 1000 624 777 452 606 650 503 396 624 400
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 590 596 402 426 404 318 620 350 334 280 322 356 218 218 350 220
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 112 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 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
Cobalt (diss) mg/L - - 0.0009 0.0005 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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 2.58 2.6 BI58) 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
Zinc (diss) mg/L 2.50125 5 0.02 0.005 <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
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR7-19 HR7-19  AQCGW-F19 (Hf  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
GENERAL INTERIM Sample Date | 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 38.1 34.7 34.7 57.1 28.4 26.3 15.3 55.5 26 38.1 22 4.64 244 14.5 3.78 4.53
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 <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
Sulphate mg/L - 500 0.1 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
Cations
Calcium (diss) mg/L 0.05 102 44.7 44.4 114 56.9 116 35.9 83.4 137 102 60 21 8.05 415 12.6 25.2
Magnesium (diss) mg/L 0.05 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
Potassium (diss) mg/L - - 0.05 222 20.6 20.3 28.5 24.9 27.7 1.97 18 20.3 222 21 1.43 1.04 2.07 1.25 1.5
Sodium (diss) mg/L 104.4825 200 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 403 225 226 401 431 367 246 278 329 403 260 59 27 117 36 63
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 74 66 69 114 95 43 35 55 14 74 45 <5 24 18 14 <5
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 921 555 557 1320 862 926 633 759 861 921 620 161 75 359 91 171
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 502 286 274 584 432 512 360 402 454 502 320 94 84 138 54 108
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - 0.0009 0.0005 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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 47.6 27.9 28 66 54 24.1 14.6 36.4 5815) 47.6 38 0.012 0.03 0.01 0.02 0.03
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 3.17 2.76 2.77 6.21 441 441 2.59 3.56 3.6 3.17 1.8 0.008 0.05 0.1 0.01 0.004
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 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
Zinc (diss) mg/L 2.50125 5 0.02 0.005 <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
-LEGEND-

Detection Limit
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Appendix E-1: Historical Groundwater Chemistry Results Location 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
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR8-19 HR8-19 HR8-19 HR8-19 HR8-19 HR-QAQC-GW1| HR9-21 HR9-21  [QC-GW-SU21 (H| HR9-21 HR9-21 HR9-21 HR9-21 HR9-21 HR10-21 HR10-21
GENERAL INTERIM Sample Date 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

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 3.56 274 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
Fluoride mg/L - 1.5 0.01 - - - - - - - - - - - - - - - -
Nitrate as N mg/L 3.4525 10 0.05 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
Sulphate mg/L - 500 0.1 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
Cations
Calcium (diss) mg/L 0.05 71.7 54.2 44.1 21 11 11 3.47 8.6 8.39 8158 2.89 7.1 3.47 5.2 6.56 8.97
Magnesium (diss) mg/L 0.05 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
Potassium (diss) mg/L - - 0.05 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
Sodium (diss) mg/L 104.4825 200 0.05 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
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 122 276 79 59 29 30 8 33 32 13 10 18 8 8.5 18 33
Ammonia as N mg/L - 0.02 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
Chemical Oxygen Demand mg/L - - 4 <5 34 13 <5 8.6 9.9 <5 <5 <5 <5 5 9 <5 7.9 <5 <5
Dissolved Organic Carbon mg/L 3.7 5 0.4 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
Electrical Conductivity uS/cm - - 1 260 627 210 161 80 80 36 89 89 40 34 64 36 50 69 83
pH pH units - 6.5-8.5 6.5-8.5 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
Total Dissolved Solids mg/L 314 500 - 10 164 334 120 94 80 70 34 72 66 36 <10 52 34 45 48 66
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 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
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 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
Beryllium (diss) mg/L - - Calculated = 0.0004 <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
Boron (diss) mg/L 1.265 5 0.2 0.01 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
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <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
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <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
Cobalt (diss) mg/L - - 0.0009 0.0005 <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
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 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
Iron (diss) mg/L 0.15375 0.3 0.3 - 0.01 <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
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <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
Manganese (diss) mg/L 0.03 0.05 - 0.002 0.01 5I58] 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
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - - - - - - - - - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <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
Nickel (diss) mg/L - 0.025 0.001 <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
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - - - - - - - - - - - - -
Silicon (diss) mg/L - 0.05 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
Silver (diss) mg/L 0.0001 0.00009 <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
Strontium (diss) mg/L - - 0.001 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
Thallium (diss) mg/L 0.0003 0.00005 <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
Titanium (diss) mg/L - 0.002 <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
Vanadium (diss) mg/L - - 0.006 0.0005 <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
Zinc (diss) mg/L 2.50125 5 0.02 0.005 <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
-LEGEND-
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Appendix E-1: Historical Groundwater Chemistry Results Location HR10-21 HR10-21 HR10-21 HR10-21 HR10-21
Parameter units | RUV-HR 0DWQs PWQO- PWQO- Sample ID HR10-21 HR10-21 HR10-21 HR10-21 HR10-21
GENERAL INTERIM Sample Date 2021-Oct-21 | 2022-May-02 | 2022-Oct-20 | 2023-May-03 | 2023-Oct-17

Anions Detection Limit
Chloride mg/L 128.5 250 0.1 2.46 4.87 3.23 3.95 <1
Fluoride mg/L - 1.5 0.01 - - - - -
Nitrate as N mg/L 3.4525 10 0.05 0.2 0.45 0.38 1.85 0.4
Sulphate mg/L - 500 0.1 3.8 3.21 3.92 3.59 5.2
Cations
Calcium (diss) mg/L 0.05 3.5 4.4 5.12 6.56 4.2
Magnesium (diss) mg/L 0.05 0.71 0.9 0.89 1.34 0.81
Potassium (diss) mg/L - - 0.05 0.97 1.04 0.67 1.18 1
Sodium (diss) mg/L 104.4825 200 0.05 2.13 2.59 2.88 3.16 2.2
General Chemistry
Alkalinity (as CaCO3) mg/L 280.25 30-500 |[See Factsheet 1 14 8 15 18 13
Ammonia as N mg/L - 0.02 0.14 <0.02 <0.02 <0.02 <0.05
Chemical Oxygen Demand mg/L - - 4 <5 <5 <5 <5 <4
Dissolved Organic Carbon mg/L 3.7 5 0.4 2.3 1 1.3 1.4 1.4
Electrical Conductivity uS/cm - - 1 42 53 51 69 46
pH pH units - 6.5-8.5 6.5-8.5 6.41 6.27 6.76 6.84 6.97
Total Dissolved Solids mg/L 314 500 - 10 62 22 54 48 60
Metals
Aluminum (diss) mg/L 0.055 0.1 Calculated 0.004 0.047 0.016 0.061 0.016 0.0066
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 0.004 0.004 0.004 0.005 0.0035
Beryllium (diss) mg/L - - Calculated - 0.0004 <0.001 <0.001 <0.0005 <0.0005 <0.0004
Boron (diss) mg/L 1.265 5 0.2 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cadmium (diss) mg/L | 0.0012875 0.005 Calculated 0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009
Chromium (diss) mg/L | 0.013625 0.05 - 0.002 <0.003 <0.003 <0.002 <0.002 <0.005
Cobalt (diss) mg/L - - 0.0009 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper (diss) mg/L 0.5 1 - Calculated 0.0009 <0.002 <0.002 0.002 <0.001 <0.0009
Iron (diss) mg/L 0.15375 0.3 0.3 = 0.01 <0.01 0.018 0.016 <0.01 <0.1
Lead (diss) mg/L | 0.002875 0.01 Calculated 0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005
Manganese (diss) mg/L 0.03 0.05 - 0.002 0.003 <0.002 <0.002 <0.002 <0.002
Mercury (diss) mg/L - 0.001 0.0002 - 0.0001 - - - - -
Molybdenum (diss) mg/L - - 0.04 0.0005 <0.002 <0.002 <0.002 <0.002 <0.0005
Nickel (diss) mg/L - 0.025 0.001 <0.003 0.001 <0.001 <0.001 <0.001
Selenium (diss) mg/L 0.05 0.1 0.004 - - - - -
Silicon (diss) mg/L - 0.05 3.87 3.46 5.61 4.53 4.1
Silver (diss) mg/L 0.0001 0.00009 <0.0001 <0.0001 <0.0001 <0.0001 <0.00009
Strontium (diss) mg/L - - 0.001 0.032 0.057 0.054 0.059 0.04
Thallium (diss) mg/L 0.0003 0.00005 <0.0003 <0.0003 <0.0003 <0.0003 <0.00005
Titanium (diss) mg/L - 0.002 0.003 <0.002 0.005 <0.002 <0.005
Vanadium (diss) mg/L - - 0.006 0.0005 <0.002 <0.002 <0.002 <0.002 <0.0005
Zinc (diss) mg/L 2.50125 5 0.02 0.005 <0.005 <0.005 <0.005 <0.005 <0.005
-LEGEND-
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Appendix E
E-2 Historical Surface Water Chemistry

Kingston, ON BluMetric



Appendix E-2: Historical Surface Water Chemistry Results 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
Parameter Units PWQO- PWQO- MECP-GD- MECP-GD-TB 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
GENERAL INTERIM TA 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 1.45 191 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 pHunit{ 6.5-8.5 6-9 - 6 7.36 7.62 741 7.56 7.78 7.66 741 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 exceeds criteria
Concentration exceeds PWQO-
GENERAL

Concentration exceeds PWQO-
INTERIM

LUIILTH L QLIVI T TALTTUD IVILUT -

DL: May vary between sample locations and events

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A
g MECP Guidance Document Table B
*Please double check with Factsheet for all calculated criteria/guidelines.
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Appendix E-2: Historical Surface Water Chemistry Results 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-SW2 HR-SW2 HR-SW2 HR-SW2
Parameter Units PWQO- PWQO- MECP-GD- MECP-GD-TB Sample ID HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1 HR-SW1  AQCSW-F20 (HR  HR-SW1 HR-SW1 HR-SW1  AQCSW-S22 (HR  HR-SW1 HR-SW2 HR-SW2 HR-SW2 HR-SW2
GENERAL INTERIM TA Sample Date 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

Anions Detection Limit
Chloride mg/L 180 128 0.1 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
Nitrate as N mg/L 0.05 <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
Nitrite as N mg/L - - 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 <0.1 <0.1 <0.1 <0.1
Sulphate mg/L 100 - 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
Cations
Calcium (tot) mg/L - - - - 0.16 224 12.6 21 11.1 13.03 20.81 19.24 15.4 23 14.5 15.4 9.5 10 10 10 12
Magnesium (tot) mg/L - - - - 0.1 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
Potassium (tot) mg/L - - - - 0.25 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
Sodium (tot) mg/L - - - - 0.1 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
General Chemistry
Alkalinity (as CaCO3) mg/L |See Factsheet] - - - 5) 61 36 65 36 41 52 51 35 58 33 31 29 27 23 31 32
Ammonia as N mg/L - - - - 0.02 <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
Biochemical Oxygen Demand | mg/L - - - - 2 7 <5 <5 <5 <5 <2 <2 <2 <2 <2 <2 <2 <1 <1 1 <1
Chemical Oxygen Demand mg/L 5 394 <5 251 <5 <5 15 10 <5 7 7 <5 <5 - 10 15 20
Electrical Conductivity uS/cm 2 124 88 142 81 101 112 111 93 115 87 86 67 71 65 73 86
Lab Filtration Aluminum (diss) - - - - - - - - - - - - - - - - -
pH pHunit{ 6.5-8.5 6-9 - 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
Phenols mg/L 0.001 0.04 0.004 0.001 - - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001
Total Dissolved Solids mg/L - - - - 10 74 40 78 70 52 74 68 38 80 60 54 52 46 42 48 56
Total Kjeldahl Nitrogen mg/L - - - - 0.1 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
Total Phosphorus mg/L 0.03 - - - 0.02 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
Total Suspended Solids mg/L - - - - 10 468 <10 26 <10 <10 15 46 <10 <10 27 49 <10 71 <2 20 4
Unionized Ammonia (Calc) mg/L - - - - 0.000002 - - - - - - - - - - - <0.000002 - - - -
Metals
Aluminum (diss) mg/L Calculated 0.004 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
Aluminum (diss, PWQO) mg/L Calculated 0.004 - - - - - - - - - - - 0.095 - - - -
Aluminum (tot) mg/L - - 0.004 - - - - 0.046 0.035 0.092 0.028 0.057 - - 0.07 - - - -
Barium (tot) mg/L - 2.3 - 0.002 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
Beryllium (tot) mg/L | Calculated - - - 0.0005 - 0.056 0.013 - - - - - - - - - <0.001 <0.001 <0.001 <0.001
Boron (tot) mg/L - 0.2 3.55 1.5 0.01 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
Cadmium (tot) mg/L Calculated 0.00021 0.000017 0.0001 - - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001
Chromium (tot) mg/L - 0.064 - 0.003 - - - - - - - - - - - - <0.001 0.001 <0.001 <0.001
Cobalt (tot) mg/L 0.0009 - 0.0005 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
Copper (tot) mg/L - Calculated 0.0069 - 0.001 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
Iron (tot) mg/L 0.3 - 1 - 0.01 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
Lead (tot) mg/L - Calculated 0.002 0.001 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
Manganese (tot) mg/L - - 0.002 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
Molybdenum (tot) mg/L - 0.04 0.0005 - - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005
Nickel (tot) mg/L 0.025 0.003 - - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005
Silicon (tot) mg/L - 0.1 - - - - - - - - - - - - 2.1 3.1 3.1 3
Silver (tot) mg/L 0.0001 0.0001 - - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001
Strontium (tot) mg/L - - 0.001 - - - - - - - - - - - - 0.053 0.054 0.076 0.082
Thallium (tot) mg/L 0.0003 0.0001 - - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001
Titanium (tot) mg/L - 0.002 - - - - - - - - - - - - <0.01 <0.01 <0.01 <0.01
Vanadium (tot) mg/L 0.006 - - 0.001 - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001
Zinc (tot) mg/L 0.02 0.089 0.03 0.005 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
-LEGEND-

Detection Limit

DL exceeds criteria
Concentration exceeds PWQO-
GENERAL

Concentration exceeds PWQO-
INTERIM

LUIILTH L QLIVI T TALTTUD IVILUT -

DL: May vary between sample locations and events

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A
g MECP Guidance Document Table B
*Please double check with Factsheet for all calculated criteria/guidelines.
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Appendix E-2: Historical Surface Water Chemistry Results Location 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
Parameter Units PWQO- PWQO- MECP-GD- MECP-GD-TB Sample ID HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2 HR-SW2  MQC-SW-S19 (H§  HR-SW2  }QAQC SW-S20 HR-SW2 HR-SW2  PQC SW-F21 (HR
GENERAL INTERIM TA Sample Date 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
Anions Detection Limit
Chloride mg/L 180 128 0.1 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
Nitrate as N mg/L 0.05 <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
Nitrite as N mg/L - - 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
Sulphate mg/L 100 - 0.1 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
Cations
Calcium (tot) mg/L - - - - 0.16 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
Magnesium (tot) mg/L - - - - 0.1 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
Potassium (tot) mg/L - - - - 0.25 <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
Sodium (tot) mg/L - - - - 0.1 <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
General Chemistry
Alkalinity (as CaCO3) mg/L |See Factsheet] - - - 5) 23 27 23 10.2 19 18 18 25 31 27 25 23 17 24 35 32
Ammonia as N mg/L - - - - 0.02 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
Biochemical Oxygen Demand | mg/L - - - - 2 3 <1 <2 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <2 5 5
Chemical Oxygen Demand mg/L 5 18 23 30 <5 6 14 - 7 <5 <5 <5 <5 <5 <5 101 23
Electrical Conductivity uS/cm 2 60 63 82 38 62 60 48 67 52 59 58 69 69 62 72 72
Lab Filtration Aluminum (diss) - - - - - - - - - - - - - - - - - -
pH pHunit{ 6.5-8.5 6-9 - 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
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 - - - - - - - - -
Total Dissolved Solids mg/L - - - - 10 39 41 166 30 <20 40 42 30 22 62 48 40 44 <20 60 58
Total Kjeldahl Nitrogen mg/L - - - - 0.1 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
Total Phosphorus mg/L 0.03 - - - 0.02 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
Total Suspended Solids mg/L - - - - 10 617 3 13 <10 21 35 <10 <10 <10 <10 <10 134 154 <10 650 96
Unionized Ammonia (Calc) mg/L - - - - 0.000002 - - - - - - - - - - - - - - - -
Metals
Aluminum (diss) mg/L Calculated 0.004 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
Aluminum (diss, PWQO) mg/L Calculated 0.004 - - - - - - - - - - - - - - - -
Aluminum (tot) mg/L - - 0.004 - - - - - - - - - - - 0.472 0.477 0.066 1.01 0.919
Barium (tot) mg/L - 2.3 - 0.002 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
Beryllium (tot) mg/L | Calculated - - - 0.0005 <0.001 <0.0005 <0.0005 <0.001 <0.001 <0.001 <0.001 - - - - - - - - -
Boron (tot) mg/L - 0.2 3.55 1.5 0.01 <0.01 <0.01 0.016 <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
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 - - - - - - - - -
Chromium (tot) mg/L - 0.064 - 0.003 <0.001 <0.001 <0.001 <0.003 <0.003 <0.003 <0.003 - - - - - - - - -
Cobalt (tot) mg/L 0.0009 - 0.0005 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
Copper (tot) mg/L - Calculated 0.0069 - 0.001 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
Iron (tot) mg/L 0.3 - 1 - 0.01 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
Lead (tot) mg/L - Calculated 0.002 0.001 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
Manganese (tot) mg/L - - 0.002 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
Molybdenum (tot) mg/L - 0.04 0.0005 <0.005 <0.005 <0.0005 <0.002 <0.002 <0.002 <0.002 - - - - - - - - -
Nickel (tot) mg/L 0.025 0.003 <0.005 <0.005 <0.001 <0.003 0.007 <0.003 <0.003 - - - - - - - - -
Silicon (tot) mg/L - 0.1 3.9 1.9 3.03 2.81 2.37 2.24 2.61 - - - - - - - - -
Silver (tot) mg/L 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - - - - - -
Strontium (tot) mg/L - - 0.001 0.059 0.049 0.06 0.032 0.054 0.052 0.043 - - - - - - - - -
Thallium (tot) mg/L 0.0003 0.0001 <0.0001 <0.0001 <0.0001 <0.0003 <0.0003 <0.0003 <0.0003 - - - - - - - - -
Titanium (tot) mg/L - 0.002 <0.01 <0.01 <0.005 <0.002 <0.002 0.003 <0.002 - - - - - - - - -
Vanadium (tot) mg/L 0.006 - - 0.001 0.001 <0.001 0.0008 <0.002 <0.002 <0.002 <0.002 - - - - - - - - -
Zinc (tot) mg/L 0.02 0.089 0.03 0.005 <0.01 <0.01 <0.005 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
-LEGEND-

Detection Limit

DL exceeds criteria
Concentration exceeds PWQO-
GENERAL

Concentration exceeds PWQO-
INTERIM

LUIILTH L QLIVI T TALTTUD IVILUT -

DL: May vary between sample locations and events

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A
g MECP Guidance Document Table B
*Please double check with Factsheet for all calculated criteria/guidelines.
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Appendix E-2: Historical Surface Water Chemistry Results Location 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
Parameter Units PWQO- PWQO- MECP-GD- MECP-GD-TB Sample ID HR-SW2 HR-SW2 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3 HR-SW3  PAQC SW-S21 (HR ~ HR-SW3 HR-SW3 HR-SW3  DAQC-SW1 (HR- HR-SW4 HR-SW4
GENERAL INTERIM TA Sample Date | 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
Anions Detection Limit
Chloride mg/L 180 128 0.1 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
Nitrate as N mg/L 0.05 <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
Nitrite as N mg/L - 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Sulphate mg/L 100 0.1 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
Cations
Calcium (tot) mg/L 0.16 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
Magnesium (tot) mg/L 0.1 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
Potassium (tot) mg/L 0.25 <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
Sodium (tot) mg/L 0.1 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 0.97 141
General Chemistry
Alkalinity (as CaCO3) mg/L |See Factsheet] 5) 21 17 18 18 18 26 30 23 18 20 37 20 13 11 12 16
Ammonia as N mg/L 0.02 <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
Biochemical Oxygen Demand | mg/L 2 <2 <2 <5 <5 <5 <5 <5 <5 <2 2 4 <2 <2 <2 <5 <2
Chemical Oxygen Demand mg/L 5 <5 <5 12 21 - 9 <5 <5 <5 <5 31 <5 <5 30 9 35
Electrical Conductivity uS/cm 2 56 49 59 58 51 70 53 56 55 55 83 56 45 45 44 46
Lab Filtration Aluminum (diss) - - - - - - - - - - - - - - -
pH pHunit{ 6.5-8.5 6-9 - 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
Phenols mg/L 0.001 0.04 0.004 0.001 - - <0.001 <0.001 <0.001 - - - - - - - - - - -
Total Dissolved Solids mg/L - - - 10 36 50 40 46 38 40 <20 50 <20 32 76 40 52 56 30 32
Total Kjeldahl Nitrogen mg/L - 0.1 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
Total Phosphorus mg/L 0.03 0.02 <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
Total Suspended Solids mg/L 10 <10 <10 13 25 <10 <10 <10 10 <10 <10 <10 <10 <10 <10 17 280
Unionized Ammonia (Calc) mg/L 0.000002 - <0.000002 - - - - - - - - - - <0.000002 <0.000002 - -
Metals
Aluminum (diss) mg/L Calculated 0.004 0.043 - 0.053 0.07 0.054 0.047 0.045 - 0.078 0.073 0.097 0.051 - - 0.068 0.071
Aluminum (diss, PWQO) mg/L Calculated 0.004 - 0.052 - - - - - - - - - - 0.071 0.079 - -
Aluminum (tot) mg/L - 0.004 - 0.041 - - - - - - 0.11 0.148 0.128 - 0.125 0.167 0.487 3.67
Barium (tot) mg/L - 2.3 0.002 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
Beryllium (tot) mg/L | Calculated - - - 0.0005 - - <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 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.018
Cadmium (tot) mg/L Calculated 0.00021 0.000017 0.0001 - - <0.0001 <0.0001 <0.0001 - - - - - - - - - - -
Chromium (tot) mg/L - 0.064 - 0.003 - - <0.003 <0.003 <0.003 - - - - - - - - - - -
Cobalt (tot) mg/L 0.0009 - 0.0005 <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
Copper (tot) mg/L - Calculated 0.0069 0.001 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
Iron (tot) mg/L 0.3 - 1 0.01 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
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 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003
Manganese (tot) mg/L - - 0.002 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
Molybdenum (tot) mg/L - 0.04 0.0005 - - <0.002 <0.002 <0.002 - - - - - - - - - - -
Nickel (tot) mg/L 0.025 0.003 - - <0.003 <0.003 <0.003 - - - - - - - - - - -
Silicon (tot) mg/L - 0.1 - - 2.39 1.72 2.75 - - - - - - - - - - -
Silver (tot) mg/L 0.0001 0.0001 - - <0.0001 <0.0001 <0.0001 - - - - - - - - - - -
Strontium (tot) mg/L - - 0.001 - - 0.052 0.048 0.043 - - - - - - - - - - -
Thallium (tot) mg/L 0.0003 0.0001 - - <0.0003 <0.0003 <0.0003 - - - - - - - - - - -
Titanium (tot) mg/L - 0.002 - - <0.002 <0.002 <0.002 - - - - - - - - - - -
Vanadium (tot) mg/L 0.006 - - 0.001 - - <0.002 <0.002 <0.002 - - - - - - - - - - -
Zinc (tot) mg/L 0.02 0.089 0.03 0.005 <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
-LEGEND-

Detection Limit

DL exceeds criteria
Concentration exceeds PWQO-
GENERAL

Concentration exceeds PWQO-
INTERIM
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DL: May vary between sample locations and events

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A
g MECP Guidance Document Table B
*Please double check with Factsheet for all calculated criteria/guidelines.
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Appendix E-2: Historical Surface Water Chemistry Results Location HR-SW4 HR-SW4 HR-SW4 HR-SW4
Parameter Units PWQO- PWQO- MECP-GD- MECP-GD-TB Sample ID HR-SW4 HR-SW4 HR-SW4 HR-SW4
GENERAL INTERIM TA Sample Date | 2021-Apr-22 | 2021-Nov-15 | 2022-May-02 | 2023-May-03

Anions Detection Limit
Chloride mg/L - - 180 128 0.1 0.64 0.48 0.41 0.36
Nitrate as N mg/L - - - - 0.05 0.15 0.08 0.06 <0.05
Nitrite as N mg/L - - - - 0.05 <0.05 <0.05 <0.05 <0.05
Sulphate mg/L - - 100 - 0.1 5.53 4.7 4.69 3.85
Cations
Calcium (tot) mg/L - - - - 0.16 3.79 8.2 2.93 2.14
Magnesium (tot) mg/L - - - - 0.1 1.28 2.36 1.13 0.62
Potassium (tot) mg/L - - - - 0.25 1.27 2.05 <1.15 0.81
Sodium (tot) mg/L - - - - 0.1 1.11 157 0.9 0.57
General Chemistry
Alkalinity (as CaCO3) mg/L |See Factsheet] 5) 8 25 7 <5
Ammonia as N mg/L - - - - 0.02 <0.02 0.1 <0.02 <0.02
Biochemical Oxygen Demand | mg/L - - - - 2 <2 4 <2 <2
Chemical Oxygen Demand mg/L 5 <5 277 <5 <5
Electrical Conductivity uS/cm 2 36 53 34 25
Lab Filtration Aluminum (diss) - - - - - -
pH pHunit{ 6.5-8.5 - 6-9 - 6.76 6.57 6.37 6.5
Phenols mg/L 0.001 - 0.04 0.004 0.001 - - - -
Total Dissolved Solids mg/L - - - - 10 36 38 50 40
Total Kjeldahl Nitrogen mg/L - - - - 0.1 0.12 8.04 0.17 0.18
Total Phosphorus mg/L 0.03 - - - 0.02 0.05 0.66 0.08 <0.02
Total Suspended Solids mg/L - - - - 10 <10 190 13 <10
Unionized Ammonia (Calc) mg/L - - - - 0.000002 - - - <0.000002
Metals
Aluminum (diss) mg/L - Calculated - - 0.004 0.062 0.048 0.049 -
Aluminum (diss, PWQO) mg/L - Calculated - - 0.004 - - - 0.062
Aluminum (tot) mg/L - - - - 0.004 0.177 1.49 - 0.09
Barium (tot) mg/L - 2.3 - 0.002 0.011 0.037 0.011 0.011
Beryllium (tot) mg/L | Calculated - - - 0.0005 - - - -
Boron (tot) mg/L - 0.2 3.55 1.5 0.01 <0.01 <0.01 <0.01 <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 <0.0005 0.0018 <0.0005 <0.0005
Copper (tot) mg/L - Calculated 0.0069 - 0.001 <0.002 0.009 <0.002 0.001
Iron (tot) mg/L 0.3 - 1 - 0.01 0.134 1.65 0.068 0.038
Lead (tot) mg/L - Calculated 0.002 - 0.001 <0.001 0.002 <0.001 <0.001
Manganese (tot) mg/L - - - 0.002 0.007 0.444 0.005 <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 <0.005 0.021 <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

LUIILTH L QLIVI T TALTTUD IVILUT -

Provincial Water Quality Objectives General

Provincial Water Quality Objectives Interim

MECP Guidance Document Table A
g MECP Guidance Document Table B
*Please double check with Factsheet for all calculated criteria/guidelines.
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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 | SW1to 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-1
Surface Water Trigger Mechanisms and Contingency Plan
20-November-2020

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" 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
SW1 Surface Water Criteria
Parameter 75t Percentile Concentration (PWQO/CWQG)
mg/L 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.
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Appendix F-1
Surface Water Trigger Mechanisms and Contingency Plan
20-November-2020

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:

e 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:

e 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:

e ldentification 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.
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Appendix F-1
Surface Water Trigger Mechanisms and Contingency Plan
20-November-2020

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-2
DRAFT Groundwater Trigger Mechanisms and Contingency Plan
05-March-2021

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
RUV
Parameter 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.
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Appendix F-2
Proposed Draft Surface Water Trigger Mechanisms and Contingency Plan
Draft for Discussion Rev.01 - 24 Mar-2020

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. ldentification 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.
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