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City of Kawartha Lakes

Waste Management Department
322 Kent St. West
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Attention: Ms. Kayla Pantaleo -Regulatory Compliance Officer
Re: 2024 Annual Monitoring Report — Fenelon Landfill Site
Dear Kayla:

Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide the 2024 Annual
Monitoring Report (AMR) for the Fenelon Waste Disposal Site (Site). The data and
interpretation included provides a summary of the 2024 monitoring data with comparison to
the historical data and accurate assessment of the current state of the landfill Site. This report
has been prepared in compliance with the existing Environmental Compliance Approval (ECA)
and applicable Provincial standards. This assessment also interprets the longer-term trends at
the Site such that an appropriate monitoring program assesses the current state of the landfill.

The environmental setting at the Fenelon Landfill Site is well understood based on 30 years of
performance monitoring. The data trends over this monitoring period have yielded a relatively
consistent geochemical signature such that it is reasonable to infer that the Site reflects a near
steady state condition. This is supported by the general consistency between the 2024 data
with the historic data set for the majority of monitoring locations.
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If there are any questions regarding the content of the report, do not hesitate to contact the
undersigned.

Yours truly,

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

COLINROCSS
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-

Colin Ross, B.Sc., P.Geo.
Senior Hydrogeologist

c.c. MECP - Peterborough District Office
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EXECUTIVE SUMMARY

The City of Kawartha Lakes (City) is responsible for the operation and maintenance of the
Fenelon Landfill Site (Site) in accordance with the Ministry of Environment, Conservation &
Parks (MECP) Environmental Compliance Approval (ECA) No. A321206 (Appendix A), issued
October 28, 2003 and last amended January, 2019.

The Fenelon Landfill Site is located along an esker complex that extends along a southwest —
northeast axis that is surrounded by low lying wetland areas. The soils underlying the Site vary
from coarse sands and gravel along the center line of the esker, while a more extensive sand
unit and underlying till deposit are located beneath. Peat deposits are present away from the
landfill into the wetland areas that surround the landfill. Given these conditions, the
monitoring network at the Site has historically been subdivided into three (3) target aquifer
units referred to as the shallow overburden, lower overburden and shallow bedrock.

The ground water flow patterns at the Site generally flow to the southeast from the esker/
waste mound into the wetland features associated with Martin Creek, which represents the
ultimate discharge point for ground water originating at the landfill. Ground water from the
site flows within the granular overburden or underlying fractured bedrock ultimately
discharging into Martin Creek. Despite the southeasterly flow path and permeable overburden
and bedrock, there is a significant reduction in leachate indicator parameter concentrations
only a short distance from the waste mound indicating that the attenuative capacity of the Site
is sufficient to ensure the Site is in compliance which suggests that there is no impact to Martin
Creek.

In interpreting the Site data, it was important to distinguish between the organic-rich
geochemical signature present in the wetland complex from that in proximity to the waste
mound. Of note, several leachate indicator parameters are also associated with the naturally
occurring geochemically reduced conditions present in the downgradient wetland.

The data trends over this monitoring period have yielded a relatively consistent geochemical
signature, although some shorter-term trends are present at the proximal locations owing to a
shift in active area from west to east over time. This has resulted in greater leachate influence
at wells in proximity to the Phase Il waste (active) area. Conversely, a reduction in leachate
influence in surface water along the western toe of the waste mound has resulted since the
Phase | area was capped and closed in 2017. Despite these trends, the downgradient locations
have remained very consistent for a number of years indicating the Site is in a relative steady
state condition. In addition, the data shows that attenuative processes are active a short
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distance downgradient such that leachate influence is not seen east of Mark Road. This finding
is in keeping with the soils present beneath the landfill site. Dilution and dispersion process are
considerable in remedying the leachate flux percolating from the landfill. The permeability
contrast between the emplaced waste and esker sediments affords the attenuation reported
and hence dispersion to background levels within the downgradient area.

Exceedances with respect to Reasonable Use Policy (RUP) B-7-1 continued in 2024, with a few
elevated concentrations which are attributed to natural variability as many more definable
leachate indicator parameters were not similarly elevated.

Similar to previous years, downstream surface water quality results from Martin Creek did not
indicate any leachate influence suggesting that the Site is providing adequate attenuation of
leachate within the property boundaries. Leachate influence is observed along the western toe
of the waste mound, although additional transect monitoring completed in past indicates that
the leachate influence is generally not observed beyond 30 m of the toe of waste.

The trigger programs for the Site, which are targeted around protection of the adjacent Martin
Creek and Martin Creek Wetland, had no parameter exceedances reported for the 2024
monitoring period.

The monitoring program for 2025 follows what was included in the 2025 ECA amendment,
which is similar to what has been completed historically, although pesticide and PCB sampling
have been removed along with MW27-1, which was confirmed with the MECP to target a
deeper mineralized bedrock water such that the data collected was not useful to the
monitoring program. Additional changes for 2025 include PFAS sampling at five perimeter
surface water locations during the April 2025 monitoring event as most of the locations during
previous PFAS sampling program completed in 2023 were dry. Finally, a new Guideline B7 —
Reasonable Use compliance monitoring well is required to be installed at the western property
boundary, which the City intends to construct in 2025.

Based on the remaining capacity (76,800 m?) and an annual average waste and interim cover
material volume of 7,000 m3, there is ~11 years of capacity remaining within the Phase Il area
of the Site.
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1.0 INTRODUCTION

The City of Kawartha Lakes (City) is responsible for the operation and maintenance of the
Fenelon Landfill Site (Site) in accordance with the Ministry of Environment, Conservation &
Parks (MECP) Environmental Compliance Approval (ECA) No. A321206 (Appendix A), issued
October 28, 2003 and last amended March 17t, 2025 to facilitate a volumetric expansion
(39,385 m3) of the Site.

The following report provides a summary of the 2024 monitoring data with comparison to the
historical data set such that accurate assessment of the current state of the landfill Site is
provided with respect to compliance with the existing ECA and applicable Provincial standards.

1.1  Site Background

For the purposes of efficiency and consistency, much of the background information provided
within this report has been referenced from previous Site reports, all of which have been
referenced in Section 9.0.

The Site is located at 341 Mark Road, which is in the southeast corner of Lot 16, Concession 4,
in the Township of Fenelon, approximately 5 kilometers (km) north of the Hamlet of Cameron
and 9 km southwest of the Village of Fenelon Falls (Figure 1). The Site has been operating since
1972 and currently accepts domestic, commercial and industrial wastes from the City of
Kawartha Lakes. Originally the landfill’s service area consisted of the Township of Fenelon and
the Village of Fenelon Falls. The Township of Fenelon was the owner/operator of the landfill
until 1992 when the County of Victoria (now the City of Kawartha Lakes) assumed the
responsibility for operation of the Site.

The Site is operated by the City under the current ECA (No. A321206), which allows for the use
and operation of a 20.83 hectare (ha) site which includes a waste disposal area, a Household
Hazardous Waste (HHW) Depot, a collection and transfer facility for waste electronics and
electrical equipment, a Reuse Centre and an outdoor leaf and yard waste composting facility, as
shown in Figure 2. The ECA also includes a 104.6 ha contaminant attenuation zone (CAZ) south
and east of the Site as shown in Figure 2.

A provincially significant wetland referred to as the Martin Creek Wetland surrounds the Site
(Figures 2 & 3), except for the north-east boundary which is adjoined by agricultural land and a
sand and gravel pit. The nearest residential dwellings are located on Mark Road, approximately
700 m south and 450 m north of the waste fill area.
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The Site has been approved and is currently operated as a natural attenuation facility, with no
engineered liner and no leachate collection system. Natural attenuation of leachate occurs
within the CAZ south and east of the waste fill area and within the wetland in close proximity to
the landfill.

2.0 GEOLOGY

According to Chapman and Putnam (1984), the Fenelon Landfill Site is located within the
physiographic region named the “Peterborough Drumlin Field”. The Peterborough drumlin field
is located north of Lake Ontario, covering an area of ~5,000 km?. It covers regions of the
Lowlands between the Niagara Escarpment and the Algonquin Uplands, encompassing a belt of
southwestern trending glacial terrain spanning 140 km east of Lake Simcoe. The belt has an
extent of 20 to 60 km north-south, which is bound by two (2) moraine ridges that are oriented
west to east. The Dummer Moraine occurs to the North, while the Oak Ridge Moraine is
situated to the South.

The Fenelon Landfill Site is at a geologic transition point (esker) between an upland area that
has a substantial thickness of glaciofluvial sand and gravel deposits (~20 m) and an adjacent
lower lying “wetland area”. A glacial till unit of approximately 5 m thickness (i.e., Peterborough
Drumlin Till Plain) lies over the underlying Ordovician limestone of the Verulam Formation
(Golder, 2010). Over top of the till and present around the Site periphery is a glaciolacustrine
silty fine sand unit which has been interpreted in borehole logs (Appendix B) to be
approximately 8 m thick. A wetland complex has developed over this unit and now supports a
peat bog environment.

Golder, 2010 had stated that the silty fine sand and till units have limited thickness or are not
present in the center of the esker (MW18 & MW23), which is likely the result of glacial
meltwater erosion prior to the deposition of the esker sediments. Middle Earth Hydrogeology
(2000) had previously described the local geological sequence as limestone bedrock (Layer 1);
beneath clay till material (Layer 2); beneath glaciolacustrine silty fine sand (Layer 4); which has
been scoured and replaced by glaciofluvial sediments of the esker (Layer 3) and flanked by a
peat bog (Layer 5). The Golder (2010) report has sub-divided the esker materials into a core
sandy gravel material which is encased by a fine to medium sand which outcrops. A detailed
northwest to southeast cross-section through the Site is presented in Figure 5.

Hydraulic data for the geological units noted above are provided in the following table.
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Table 1: Hydraulic Conductivity Values
Geologic Unit Average Hydraulic Hydraulic Conductivity
Conductivity(m/s) Range (m/s)
Peat (Layer 5) 102" to 1050
Sand and Gravel™ (Layer 3) 5x10%=1033 1040t0 1034
Silty Fine Sand (Layer 4) 1x10%4=104° 1051
Glacial Till (Layer 2) 9x10°=10"51 10757
Upper Bedrock (Layer 1) 1x104=104° 1040

* - Values lower in compacted peat beneath wastes

** - Esker deposits

*** _ Average value based on in-situ testing and grain size analysis
**** _ Base on grain size analysis

Data from Golder, 2010

Outside the immediate area of the Site, local MECP water well record data suggest that the
overburden thickness is moderate to thin (i.e., <4 m thick). However, some areas such as the
Fenelon Landfill Site have much more significant overburden thicknesses and are typically
associated with esker formations (Finamore & Bajc, 1981). Drumlins are also present on this
landscape, but not in the immediate vicinity of the Site.

The local bedrock geology has been described by the Ontario Geologic Survey (OGS) as being
composed generally of a gray-brown to blue-gray dolostone, included as part of the Lower
Verulam Formation (Armstrong & Rheaume, 1994). The thickness of this dolostone formation
averages about 30 m, and is underlain by the Bobcaygeon, Gull River and Shadow Lake
Formations prior to intersecting the Pre-Cambrian contact. Below the weathered contact, the
ground water flow in the limestone bedrock tends to be dominated by discrete laterally bedded
fracture planes that would be expected to limit vertical migration deeper into the bedrock
formations.

3.0 HYDROGEOLOGIC INTERPRETATION

As an initial step in our interpretation of the Site hydrogeology, geologic cross-sections were
reviewed as they provide a visual representation of the major water-bearing zone(s) existing
within the subsurface in the vicinity of the Fenelon Landfill Site (i.e., upper 30 m). The current
monitoring well network for the Site includes locations with multiple target zones (shallow
overburden, deep overburden, shallow bedrock and till unit). The following section describes
how ground water within these different zones moves and interacts both horizontally and
vertically.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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Ground water flows principally through both the underlying sand and gravel unit from the esker
as well as the more regional silty fine sand aquifer, which due to their high permeability forms
the preferred migration pathway. These units are underlain by a regional till unit which is
locally discontinuous due to glaciofluvial processes. The till unitis in turn underlain by a
weathered / fractured limestone. It should also be noted that much of the waste area is also
deposited atop a 1.5 m layer of compacted peat soils associated with the surrounding wetland.
Given the low hydraulic conductivities in the peat and presence of leachate mounding, it is
likely that this unit provides a hydraulic barrier between the waste and underlying sand unit.
However, as the peat layer does not extend completely across the base of the waste mound,
there is still expected to be a hydraulic connection between the waste mound and underlying
sand unit closest to the esker.

The ground water elevations (Appendix C) have been monitored from 2002 to present. The
ground water elevation data suggest that the ground water table shows typical seasonal
variation (i.e., <2 m change in most monitors). The hydraulic gradient is also quite muted at
this Site with a differential hydraulic head of 2 to 3 m over the 500 m monitoring distance, with
the exception of some mounding present within the waste mound.

Ground water flow direction within the overburden reflects the local topography with an
elevated water table conditions observed within the highpoints of the Site (i.e., waste mound
and center of esker), although not significantly elevated around the surrounding area (~1 m).
As such, ground water would be expected to migrate in a radial direction from the waste
mound/ esker. Beyond the waste mound a southeastern flow path is observed in the shallow
overburden.

The ground water flow patterns in the lower overburden and bedrock also show a similar
regional south to southeast flow path as the shallow overburden. Ground water flow mapping
is presented on Figures 6 to 11.

Based on the hydraulic properties, ground water velocities were calculated and summarized in
Table 2 below. Porosity values are considered slightly low, but are considered conservative in

estimating ground water flow and have been maintained based on previous estimates for the

Site (Golder, 2010).
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Table 2: Ground Water Flow Velocities

Hydrogeologic Unit Hydraulic Lateral Porosity Ground Water
Conductivity Gradient Velocity
(m/s) (m/m) (m/yr)
Sand and Gravel* 5x10* 0.004 0.25 250
Fine to Medium Sand* 1x10* 0.004 0.25 50
Lower Overburden 9x10°6 0.003 0.25 3
Upper Bedrock 1x 104 0.005 0.01-0.02™ 800-1500

* - Esker Deposits
** . Conservative assumption
*** _ Data used in tables from Golder, 2010

Given the ground water flow directions and flow rates presented above, it is apparent that both
the esker deposits as well as the upper bedrock aquifer units provide the primary pathways for
potential leachate migration from the site assuming a sufficient vertical hydraulic connection
with the waste mound. However, as the extent of the esker complex to the southwest is
limited to approximately 300 m beyond the existing monitoring network, it is likely that ground
water within the coarser grained esker deposits drains into surrounding silty fine sand
lacustrine deposits.

Under these velocities, a contaminating source could have easily extended to the limits of the
esker and beyond within a relatively short period of time. Assuming a constant source is
present, the expectation is that a steady-state dissolved-phase plume would have been
established within these transmissive units. Therefore, a constant geochemical signature at
monitoring points would be anticipated under such conditions.

4.0 SITE CONCEPTUAL MODEL

As noted in previous sections, the Site is located along an esker complex that extends along a
southwest — northeast axis which is surrounded by low lying wetland areas. The upper local
soils consist of esker sediments (coarse sand and gravel) while deeper soils range from
regionally extensive sand sequences to silty sand/ sandy silt till deposits. Modern organic (peat)
deposits are also present in nearby wetland areas that surround the landfill.

Given the above-noted conditions, the monitoring network has historically targeted three (3)
regional aquifer units referred to as “shallow overburden”, “lower overburden” and “shallow
bedrock”. Based on these details, the hydrogeological environment is somewhat complex
which is compounded by proposed deposition and the surrounding wetland complexes. The
Site geochemistry has been used to differentiate the individual aquifer units at the Site. The
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ability to distinguish different geochemical signatures has allowed for a more defined ground
water flow pathway which infers some degree of isolation between the different units.
However, this is most discernable between the shallow overburden and lower units (lower
overburden and bedrock) in proximity to the waste mound. This distinction becomes less
obvious further out from the waste mound.

The most notable difference between the shallow and lower units is the consistency in water
quality over time. The lower units (lower overburden and bedrock units) indicate similar and
stable ground water signatures, while the shallow unit is a bit more variable. This variability is
likely owing to its influence from surface water sources (i.e., precipitation, runoff and leachate
infiltration). The one exception to this is MW27-1, which has shown a more mineralized ground
water signature that is unique from other bedrock wells at the Site.

This overall pattern is not surprising given the fact there is no apparent confining layer which
would hydraulically separate the units, aside from some differential in grain size and the depth
in the coarse-textured esker complex. Although a basal till unit is present on top of the bedrock
contact, it has been found to be discontinuous along the esker complex, likely due to erosional
processes associated with the esker’s deposition. As such, there would be preferential ground
water movement between these two units, especially given the greater hydraulic conductivity
observed in the bedrock which suggests greater weathering/ fracturing at the contact.

In addition to the ground water signatures described above, the surface water quality was also
evaluated and compared to the observed leachate and ground water signatures. The surface
water from Martin Creek and the established background station was found to have a similar
geochemical signature to that of the ground water aquifers with some greater seasonal
variability. The expectation is that ground water from the esker complex flows toward, and
ultimately discharges to, Martin Creek. Despite this flow pattern, the surface water chemistry
does not appear to be altered by the migration of leachate. This is expressly shown by the
limited difference in samples collected between the upstream and downstream sampling
locations. This continues to suggest that there is no detectable influence downgradient of the
landfill. In addition, the movement of ground water from the landfill to the adjacent wetland
area is not observed at any significant distance into the wetland from the landfill periphery (i.e.,
within Site limits) and adjacent creek.

Based on the geochemical findings to date, there is limited migration of leachate within the
overburden and surface water regimes. LIPs, such as ammonia, are not elevated in these units
which suggests that the mass flux from the landfill is insufficient to dramatically alter or
influence the background geochemical signature. Thus, there is a sufficient amount of ground
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water underflow that provides enough dilution from the amount of contaminant mass that may
be leaching from the landfill. The leachate mound present in the landfill is evidence of this as
the limited hydraulic conductivity of the wastes and/ or the compacted peat layer which
underlies much of the waste mound has created at least a partial hydraulic barrier between the
waste and the underlying aquifers. The basis for this interpretation was presented in the
preceding sections of this report.

5.0 SUMMARY OF 2024 MONITORING PROGRAM

The 2024 monitoring program for the Site was undertaken by Azimuth Environmental
Consulting (Azimuth). This included ground and surface water monitoring which occurred in
April and October 2024, as well as additional surface water monitoring events in April (later in
month) and July.

This program, which includes 44 ground water monitoring wells and 12 surface water locations
represents a similar program that has been completed historically. Prior to sampling at ground
water monitors, static water levels were measured. Ground water samples were then collected
following purging of at least three well volumes of water from each monitor using dedicated
check valve pumps and tubing or until the monitor was dry and sufficient recovery allowed for a
sample collection. Ground water samples for metals and dissolved organic carbon (DOC)
analysis were also field-filtered using disposable 0.45 um filters.

Surface water samples were collected at a depth about equal to half of the surface water
feature’s total depth, while minimizing the potential for sediment entrainment and were not
filtered, with the exception of WP6-13 which had a second additional filtered sample for
metals.

In 2024, the analytical testing was completed by Caduceon Environmental Laboratories
(Caduceon) of Kingston or Richmond Hill, Ontario. Caduceon is accredited by the Canadian
Association for Laboratory Accreditation (CALA). Unabbreviated Laboratory Certificates of
Analyses for all testing are presented in Appendix D, while the data has also been summarized
with the historical data in Appendix E. Also, for a more detailed description of the field
protocols employed for all monitoring activities associated with the 2024 monitoring program,
the City’s standard field protocols have been included in Appendix F.

The details of the monitoring program are summarized in the following table.
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Table 3: 2024 Monitoring Program

Monitoring Station Frequency Parameters

Ground Water Semi-Annual Total Kjeldahl Nitrogen (TKN), Nitrate,
MW1* MW2*, MW3*, (April / May & | Nitrite, Ammonia, Unionized Ammonia,
MW3A*, MW4* MW5*, September / Alkalinity, Hardness, Chloride, Calcium,
MW5A*, MW6*, MWG6A*, October) Magnesium, Total Phosphorous,

MW-7*, MW10, MW11A,
MW12, MW13, MW14,
MW15, MW15A, MW15B,
MW16, MW17, MW18,
MW18A, MW18B, MW19,
MW22, MW22A, MW22B,
MW?23, MW23A, MW23B,
MW26, MW26-1, MW26-2,
MW?27-1, MW27-11, MW27-III,
MW?28-1, MW28-11, MW28-IIl,
Office, WP1, WP2, WP3,
WP3, WP4, WP5& WP6, new
western property boundary
well

MW-7*/** MW12, MW14,
MW15*, MW15A*, MW15B%*,
MW16*, MW26*, MW26-1*,
MW?26-2*, MW27-I*, MW27-
1*, MW27-111*, MW28-1*,
MW28-1I*, MW28-I11*, WP1,
WP2, WP3, WP3, WP4, WP5
& WP6

Phosphorous, Sulfate, Phenols,
Dissolved Organic Carbon (DOC),
Aluminum, Antimony, Arsenic, Barium,
Beryllium, Boron, Cadmium, Chromium,
Cobalt, Copper, Fluoride, Iron, Lead,
Manganese, Mercury, Molybdenum,
Nickel, Potassium, Selenium, Silver,
Sodium, Thallium, Vanadium, Zinc, pH,
Conductivity, Total Dissolved Solids
(TDS), Chemical Oxygen Demand (COD).

* - Water Level Measurements Only
During Fall Monitoring Event

VOCs

*PCB’s
** Pesticides
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Table 3: 2024 Monitoring Program

Monitoring Station Frequency Parameters

Surface Water Seasonal Total Kjeldahl Nitrogen (TKN), Nitrate,

SW2, SW3*, SW4, (April / May, Nitrite, Ammonia, Unionized Ammonia,

SW12 (10m), SW13 (10m), July & Alkalinity, Hardness, Chloride, Calcium,

SW15 (10m), SW13 (30m), September / Magnesium, Total Phosphorous,

SW14, SW15 (30 m), SW16*, | October) Phosphorous, Sulfate, Phenols,

SW17 & WP4 (30 m) Dissolved Organic Carbon (DOC),
Aluminum, Antimony, Arsenic, Barium,
Beryllium, Boron, Cadmium, Chromium,
Cobalt, Copper, Fluoride, Iron, Lead,
Manganese, Mercury, Molybdenum,
Nickel, Potassium, Selenium, Silver,
Sodium, Thallium, Vanadium, Zinc, pH,
Conductivity, Total Dissolved Solids
(TDS), Chemical Oxygen Demand (COD),
Biochemical Oxygen Demand (BOD),
Free Cyanide, Colour, Turbidity, Total
Suspended Solids (TSS)
* - PCB’s during fall event
Additional filtered metals analysis for
all locations except SW2, SW3 & SW4.

SW12 (10m), SW13 (10m), Toluene

SW15 (10m), SW14

SW2, SW3, SW4 (April / May, & | VOC’s

July)

The 2024 program was completed as required with the exception of ground water sample
collection from MW1 (April), MW16 (both events) & MW17 (both events) and surface water
locations WP4 (30m) (April & October), SW12 (all events), SW13 (October), SW15 (all events),
SW16 (October). All of these locations were dry or insufficient water for sample collection. The
Office well was not able to be sampled in April because the water system was not yet running.

AZIMUTH ENVIRONMENTAL CONSULTING, INC. 16



5.1 2024 QA/QC Samples

As part of the routine sampling program for the Site, duplicate samples were collected and
analyzed for quality assurance purposes. In 2024, 10 QA/QC samples were collected out of
114 samples collected. The laboratory was not advised of the sample duplication prior to
analysis of these samples. Results are provided in Appendix E and were found to be within
acceptable limits (i.e., <20% variation), with the exceptions summarized in the following table
(Table 4). It should be noted that as the analytical results approach the detection limit, the
precision of the analysis tends to decline, while these differences are also exaggerated with the
lower detection limits and may account for some of the variation observed. As well, some of
the variance in the surface water samples could be attributed to sediment entrainment during
sample collection as a few samples indicated elevated total suspended solids concentrations
which could create both elevations and variance depending on the sediment load in a given
sample bottle.

There were two instances (April samples for SW3 and SW17) where ammonia and TKN values
were more significantly elevated in the duplicate samples relative to the main sample as well as
the historical range. It is uncertain as to the source of this variance, and the TSS concentrations
were not elevated for these samples such that sediment influence is not likely the cause.

Although these variances create some degree of uncertainty in the results, they are not seen as
a concern at this time as the majority of the parameters listed had concentrations within the
historical range for the corresponding parameter and location. As such, the laboratory quality
is considered sufficient for 2024, but nutrient analysis in the duplicate samples will be closely
monitored in 2025.

Table 4: QA/QC Analysis
April (MW11A)
Parameter Results (mg/L) Difference (%)
TKN 1.8 0.6 100%
Ammonia 0.14 0.1 33%
Lead 0.00002 0.00003 40%
Nickel 0.0003 <0.0002 40%
October (MW11A)

Parameter Results (mg/L) Difference (%)
COD 37 30 21%
Sulphate 5 4 22%
Ammonia 0.2 0.14 35%
Copper 0.0005 0.0004 22%
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Table 4: QA/QC Analysis
October (MW19)
Parameter Results (mg/L) Difference (%)
Chloride 39.7 30.4 27%
Sulphate 18 14 25%
Ammonia 0.09 <0.05 57%
Lead 0.00002 0.00006 100%
October (MW26-2)
Parameter Results Difference (%)
TKN 1 0.5 67%
Ammonia 0.28 0.22 24%
TSS 8 12 40%
Aluminum 0.05 0.04 22%
April (SW3)
Parameter Results Difference (%)
Total Phosphorus 0.01 0.02 67%
TKN 0.5 3.8 153%
Ammonia 0.05 3.76 195%
Aluminum 0.06 0.03 67%
Lead 0.00004 0.00003 29%
Molybdenum 0.0002 0.0001 67%
zZinc 0.007 0.005 33%
October (SW3)
Parameter Results Difference (%)
Total Phosphorus 0.03 0.04 29%
Potassium 15 2 29%
Ammonia 0.23 0.12 63%
TSS 104 <3 189%
Aluminum 0.04 0.03 29%
Antimony 0.0003 <0.0001 100%
Arsenic 0.0003 0.0004 29%
Cobalt 0.0003 0.0002 40%
Vanadium 0.0001 0.0002 67%
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July (SW14)
Parameter Results Difference (%)
BOD <3 4 29%
COD 60 103 53%
Iron 0.341 2.04 143%
Manganese 0.06 0.29 131%
Total Phosphorus 0.08 0.22 93%
TKN 1.1 1.7 43%
Ammonia 0.32 0.07 128%
TSS 27 143 136%
Turbidity 2.8 45.9 177%
Aluminum 0.06 0.26 125%
Arsenic 0.0005 0.0007 33%
Barium 0.02 0.033 49%
Boron 0.008 0.012 40%
Cobalt 0.0003 0.0007 80%
Copper 0.0005 0.0014 95%
Lead 0.00018 0.00185 165%
Nickel 0.0007 0.0009 25%
Vanadium 0.0002 0.0006 100%
zZinc 0.006 0.022 114%
April (SW17)
Parameter Results Difference (%)
Manganese 0.011 0.007 44%
Total Phosphorus 0.03 0.05 50%
TKN 0.7 2.1 100%
Ammonia 0.09 1.63 179%
Nickel 0.0007 0.0011 44%

5.2 Ground Water & Leachate

5.2.1 Ground Water & Leachate Flow

Water level measurements were obtained prior to any disturbance of the static piezometric
surface using an electronic water level meter (accuracy of +/- 0.5 cm). The water level data
collected during monitoring events in 2024 was generally consistent with the historical data set;
however, a shift in reference elevations was noted following a survey of all monitoring locations
in 2019, which caused the results between 2019 and the historical values to differ slightly. The
2024 and historical ground water elevations have been included in Appendix C. The 2024
ground water elevations and associated contours are illustrated on Figures 6 to 11.
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5.2.2 Background Ground Water Quality

The background ground water chemistry is currently and has historically been monitored at two
upgradient locations (MW11A and the Office Well). MW11A monitors the shallow overburden
unit northeast of the waste area, while the Office well targets the shallow fractured bedrock
aquifer northeast of the waste area (Figure 2).

Some differences in chemistry have been noted between these background locations which
include elevated sodium, chloride and TDS, likely from road salting activities along Mark Road.
The water quality can be characterized by a moderate level of mineralization, with consistent
exceedances to Ontario Drinking Water Quality Standards (ODWQS, 2006) noted for iron,
manganese and DOC in both units. TDS and hardness are also exceeded occasionally at
MW?11A. The elevated iron and manganese concentrations present in the ground water are
attributed to anoxic (“reduced” oxygen) conditions. The natural organic rich peat environment
depletes / reduces the dissolved oxygen environment to a point where valence changes in iron
and manganese occur and therefore account for the elevated concentration levels detected.
Iron and manganese are much more soluble under geochemically reduced conditions and are
naturally sourced earth elements. The hardness comes from the carbonate-rich sediments in
both the overburden and bedrock environments. Elevated DOC may be the result of influence
of the surrounding wetlands on the underlying ground water quality through decay of natural
organic materials. The TDS is associated with the elevated sodium and chloride concentrations
attributable to road salting on Mark Road.

5.2.3 Leachate Quality

Leachate quality is controlled by the availability of soluble contaminants in the waste pile, the
residence time of infiltrating water in the waste, and the physical conditions (i.e., temperature,
redox potential, and pH) of the solution. Compared to natural waters, leachate that is
produced from landfilled waste typically possesses elevated concentrations of calcium,
magnesium, sodium, potassium, iron, zinc, chloride, sulphate, alkalinity, ammonia, total
kjeldahl nitrogen (TKN), conductivity, total dissolved solids, dissolved organic carbon, and/or
phenols (Jones, 2001). Aluminum, boron, barium, cobalt, nickel, strontium, titanium, vanadium
and phosphorus species are also typically enriched, if available, although to a lesser degree.
Leachate quality changes over time as a result of continued leaching of the waste pile, which
preferentially removes more soluble compounds first. The valence of certain species (i.e.,
nitrogen, sulphur) can also be used to evaluate differences in the waste environment,
specifically the oxidation state which tends to be depleted in a landfilled environment.
Inherent difficulties arise when selecting leachate related parameters in a limestone bedrock
environment. Typically, elements such as alkalinity and sulphate are elevated in natural
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limestone bedrock ground waters, thus reducing their effectiveness to be used as leachate
indicator parameters.

Presently, the best available estimate of leachate quality at the Fenelon Landfill Site is the
analytical data obtained from MW?7, which is screened within the waste (Figure 2). For the
Fenelon Landfill Site, the leachate strength is relatively high as it is still an active site. One of
the most significant deviations noted between the leachate and natural levels is with respect to
nitrogen species (i.e., TKN and total ammonia [as N]). An elevated concentration of both of
these parameters is indicative of a reducing environment, as is typical of ground water
conditions in the immediate vicinity of any landfill site. This is primarily due to the consumption
of available dissolved oxygen within the subsurface by bacteriological activity, which is
catalyzed by the large quantity of organic matter (organic carbon source for energy-producing
reactions) occurring within the waste mass. The microbial activity is limited by the available
oxygen which is often depleted within the landfill mass and hence the use of alternative
sources of oxygen by facilitative bacteria (i.e., reduction of oxygenated species [NOs to NH4 and
SO4 to SO;] dissolved in the leachate).

These geochemically reducing conditions will also allow for valence changes in many metal
species which tends to increase dissolution potential of metals. This is evident at this site with
the significantly elevated iron and manganese concentrations. Other parameters are slightly
elevated (i.e., chloride), but to a much lesser extent.

A final characteristic of the leachate quality is its relative consistency over time, albeit some
variance is observed owing to the fact MW7 has been replaced several times including 2013
and 2017. The parameter concentrations have all remained elevated and within a consistent
range for the period of record with the exception of COD, TKN, DOC and iron, which have
shown some variability since the monitor was last replaced in 2017. The inference is that the
Fenelon Landfill Site will continue to yield this geochemical signature because it maintains a
steady state condition likely due to the rate limiting effects. Eventually, the carbon-rich source
present in the landfill will be depleted and will result in geochemical changes in line with the
change within the host environment. It also suggests that the level of influence, the leachate at
the Fenelon Landfill Site has on its surrounding environment would be expected to remain
relatively steady throughout the operational lifespan of the Site and will likely show a slow
decline over time. It should be noted that these assumptions are based on the Site accepting
similar waste streams / annual waste volumes as has been historically.

Based on the leachate quality derived at MW7, the leachate indicator parameters (LIPs)
identified for this Site in 2024 are listed below and have been included in the chemistry graphs
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(Appendix G) and average concentration tables in subsequent sections of the report. It is noted
that these are similar to last year:

-Alkalinity -Boron

-Chloride -Dissolved Organic Carbon (DOC)
-Iron -Manganese

-Chemical Oxygen Demand (COD) -Potassium

-Total Dissolved Solids (TDS) -Total Kjeldahl Nitrogen (TKN)
-Ammonia

5.2.4 Downgradient Ground Water Quality

In 2024, the ground water quality downgradient of the Fenelon Landfill Site is monitored via 25
monitoring wells at twelve locations (MW1, 12, 13, 14, 15, 16, 17, 18, 23, 26, 27 and 28).
Additionally, 11 perimeter monitoring wells at six locations (MW2, 3, 5, 6, 10 and 22) are
present only a short distance from the waste area. Many of these locations are nested and
target the shallow bedrock, shallow overburden and lower overburden. Lastly, there are six
wetland probes (WP1, 2, 3, 4, 5 & 6) which are constructed shallow (~3 m) and are located in
close proximity to the perimeter of the waste fill area.

A review of the geochemical database has indicated that the water quality of the shallow
overburden and lower overburden units at the Site have generally consistent water quality,
unless influenced by leachate. The leachate influence tends to target both of these units when
in close proximity to the waste mound (i.e., perimeter wells). The strongest chemical trend
occurs in the lower overburden aquifer moving away from the waste area (i.e., southeast). This
separation may be attributable to a plunging of the plume with distance coupled with
infiltration contributing to the surficial water table quality away from the waste mound. Itis
further supported by the geological setting which has been previously described without a
confining layer which would separate the shallow and lower overburden units. This is discussed
in greater detail below.

Overburden Aquifer Summary

A summary of the 5-year average concentrations for the LIPs in the perimeter overburden wells
at the Site is provided in Table 5. Averages from the past five years are used to provide a
general representation of water quality since the geochemical signature is consistent over time.
As observed, leachate influence is present in all directions from the landfill. These results
support the previously interpreted ground water flow directions which originate from the
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northeast. Around 2017, results at MW5 & MW22B had shown the onset of leachate impacts
at the east and northeast parts of the landfill, which is in the perceived up/ side gradient
direction of the waste. However, it is noted that the active waste area had shifted towards
these monitors such that now they are within the active waste area. As such, this influence
appears related to radial flow from the waste mound which is somewhat expected now that the
active waste area has shifted. It is noted that the geochemical conditions have remained stable
since the initial increases.

A variable leachate influence around the perimeter of the waste mound is noted, but this is
more likely related to spatial distribution of these monitors and the variable distribution of the
waste found across the waste mound. Another item to note is the inconsistency in leachate
influence between the shallow overburden and lower overburden amongst the perimeter
monitors. MW3 and MW5A displays greater leachate influence in the lower overburden
relative to the shallow overburden (MW3A & MWS5), while perimeter location MW22 suggest a
greater influence in the shallow overburden relative to the lower overburden. This is
interpreted to be from the complex stratigraphy along the esker feature. MW22 is located
along the eastern flank of this geologic feature where soils consist of fine-textured sands
overlying a medium-coarse sand in the lower overburden. The lower permeable sands are
thought to limit the downward vertical migration of leachate in this area.

The lateral migration of the leachate plume at depth is evident from the values included in
Tables 6 and 7, which provide the 5-year running average for LIP concentrations in all
downgradient overburden monitors. The concentrations clearly indicate that although
elevations are noted in the downgradient monitors, it is apparent that attenuative processes
are active downgradient of the landfill as concentrations become greatly reduced a short
distance downgradient of the landfill.

The tables also illustrate the relative influence migrating leachate has on the downgradient
monitors. Slight elevations for select parameters are noted at MW13 and MW18 in the shallow
overburden, while the lower overburden appears to be most influenced at MW15A and
MW18B; although MW17 and MW19 may also be showing some minor influence as well.

Based on the interpreted findings, and considering the southeasterly ground water flow
direction, it can be interpreted that the center line of a dilute leachate plume extends to
MW18. While the concentrations in the downgradient locations are less than those monitors
within and surrounding the waste area, suggest that attenuative processes are active at the
Site. Moreover, the most distant locations at MW26, MW26-2 and MW28-11/Ill indicate LIP
concentrations that align with those observed in the background monitor (MW11A).
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Table 5:

Average Leachate Indicator Parameter Concentrations — Perimeter Overburden

Background North South East

Parameters ODWQS Leachate Lower Shallow Shallow Lower Shallow | Shallow | Shallow Lower Lower Shallow

11A MW7 MW6 MW6A MW10 MW3 MW3A MW2 MW5 MW5A MW22A | MW22B
Alkalinity 500 262 2322 1548 1180 1570 1082 324 669 864 980 347 1874
Boron 5 0.02 4 2 1 1 0.3 0.1 0.5 1 2 0.04 2
COD 31 798 368 362 252 168 48 70 294 326 45 393
Chloride 250 146 659 195 111 253 144 21 49 66 232 338 278
DOC 5 7 77 53 34 56 30 11 17 32 54 7 67
Iron 0.3 3 10 8 27 11 24 4 58] 76 67 5 20
Manganese 0.05 0.2 0.1 1 1 1 0.4 0.2 1 ) 1 0.3 3
Potassium 274 109 60 179 106 13 53 49 63 2 161
TKN 1 501 167 99 209 85 14 46 13 a7 2 221
Ammonia (total) 1 457 139 85 188 75 13 43 9 41 1 198
TDS 500 524 3592 1997 1400 2127 1418 385 808 1083 1461 926 2501
Bold Highlighting indicates ODWQS exceedance
Average data from 2020 to 2024, where available
Table 6: Average Leachate Indicator Parameter Concentrations — Shallow Overburden
Parameters ODWQS Background Leachate Downgradient (in order of proximity to waste)

11A MW7 MW18 MW16 MW12 MW13 MW15 MW14 MW23-B [ MW28-III MW26 MW27-111
Alkalinity 500 262 2322 256 213 241 183 179 199 151 241 287 187
Boron 5 0.02 4 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.04 0.05 0.01
COD 31 798 41 7 8 26 12 57 17 35 61 388
Chloride 250 146 659 4 4 4 4 2 16 1 32 44 21
DOC 5 7 77 11 3 3 3 4 4 3 3 4 2
Iron 0.3 3 10 0.03 0.01 0.02 1 0.01 0.02 0.02 0.4 1 0.3
Manganese 0.05 0.2 0.1 0.004 0.001 0.002 0.1 0.001 0.009 0.03 0.1 0.04 0.03
Potassium 2 274 35 1 1 3 0.2 0.3 0.3 2 3 2
TKN 1 501 1 0.2 0.4 1 0.3 1 0.4 0.3 05 5
Ammonia (total) 1 457 0.2 0.1 0.2 1 0.1 0.05 0.1 0.1 0.1 0.1
TDS 500 524 3592 323 231 259 200 187 239 155 357 383 249

Bold Highlighting indicates ODWQS exceedance

Average data from 2020 to 2024, where available
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Table 7:  Average Leachate Indicator Parameter Concentrations — Lower Overburden

P Background Leachate Downgradient (in order of proximity to waste)
arameters ODWQS

11A MW7 MW17 MW19 MW18B [ MW15A [ MW23A | MW28-Il | MW26-2 | MW27-I|
Alkalinity 500 262 2322 334 405 416 401 244 227 364 211
Boron 5 0.02 4 0.1 0.1 0.1 0.1 0.02 0.02 0.04 0.01
COD 31 798 16 17 29 26 6 112 17 43
Chloride 250 146 659 26 36 64 70 12 34 52 15
DOC 5 7 77 8 7 10 8 3 2 7 2
Iron 0.3 3 10 0.01 0.2 9 6 0.2 0.4 3 0.02
Manganese 0.05 0.2 0.1 0.01 0.1 0.5 0.1 0.02 0.04 0.1 0.004
Potassium 2 274 4 4 5 4 1 2 2 2
TKN 1 501 1 0.4 2 1 0.3 1 1 1
Ammonia (total) 1 457 0.3 0.1 2 1 0.2 0.2 0.2 0.1
TDS 500 524 3592 413 505 542 525 273 304 457 258

Bold Highlighting indicates ODWQS exceedance
Average data from 2020 to 2024, where available
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Shallow Bedrock Aquifer Summary

The 5-year average concentrations for monitoring wells targeting the shallow bedrock aquifer
are provided in Table 8. The bedrock water quality appears to have elevated concentration for
many indicator parameters, most notably iron. The most notable leachate influence is noted at
MW18A, which is the closest downgradient bedrock well to the waste mound. Some marginal
influence may also be present at MW15B and MW23.

The water quality from MW27-I indicates a very different geochemical signature than the most
bedrock monitoring wells. While most LIPs are elevated, several other parameters such as
barium, sodium, selenium, hardness and strontium are significantly elevated above those found
in the leachate monitoring well (MW?7). This, coupled with its large distance from the waste
source, suggests that the source of these elevations is from natural mineralization within the
bedrock aquifer environment. Other distant locations MW26-1 and MW28-I do appear to have
elevated LIPs (i.e., ammonia, boron and DOC) concentrations; however, these are similar or
below those concentrations observed in the background well (Office). Chloride concentrations
at these locations are also elevated; however, this is likely the result of influence from Mark
Road.

Table 8: Average Leachate Indicator Parameter Concentrations — Shallow Bedrock
Parameters 0DWOS Background Leachate Downgradient (in order of proximity to waste)
Office MW7 MW22 | MW1BA | MWISB | MW23 | MW28- | MW26-1 | MW27-I

Alkalinity 500 220 2322 263 404 380 363 215 322 165
Boron 5 0.1 3.94 0.1 0.2 0.1 0.1 0.02 0.1 1
coD 13 798 31 26 20 27 6 11 143
Chloride 250 15 659 54 86 71 60 37 52 3206
DOC 5 7 77 10 8 7 10 2 1
Iron 03 3 10 2 3 2 5 05 1 1
Manganese 0.05 0.1 0.1 0.04 0.1 0.1 0.1 0.02 0.1 0.02
Potassium 4 274 5 8 4 3 2 3 54
TKN 1 501 2 2 1 1 0.2 0.4 10
Ammonia (total) 0.5 457 1 2 0.5 1 0.1 0.1 8
DS 500 245 3592 353 546 499 469 297 418 5190
Bold Highlighting indicates ODWQS exceedance
Average data from 2020 to 2024, where available
Geochemical Trends
Since there appears to be a measurable leachate influence in the downgradient shallow
overburden and lower overburden wells, it is important to chart temporal trends with respect
to the selected LIPs. This observational exercise is central to assess any migrating leachate
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plumes originating from the Site and if it has changed or evolved over time. This trending is
also important to assess the effectiveness of the monitoring program for the Site.

These trends are illustrated for several LIPs over time graphs provided in Appendix G. It should
be noted that these locations were selected as they provided adequate coverage of the Site and
surrounding area. For reference purposes, the entire geochemical database has been
appended in Appendix E.

Again, leachate influence is noted at a few proximal locations, including MW5, MW5A, MW22A
& MW22B, which exhibited an increase in several LIPs in ~2018 owing to the transition of the
active waste area to the east and towards these monitoring locations. However, these
locations have shown relative stability in concentrations following the initial increases with
some parameters even declining. Other locations, such as MW12, MW13 & MW23B, have
shown some variability potentially owing to modest leachate influence. MW12 has indicated
more variability in ammonia, TKN and COD concentrations, although this variability has been
present for many years with no obvious increasing trends and the concentrations are still
relatively minimal.

MW?23 and MW23B have concentrations falling within a predictable range with the exception
of ammonia and TKN which remain somewhat elevated following slight increases in 2022
(though within the historical range). Other LIPs remain within their respective range,
suggesting independent sources but these trends will continue to be monitored in 2025.

Other subtle increases in ammonia and TKN concentrations at MW15A over the past 10 years
are noted and similar subtle trends over a similar period for iron and alkalinity at MW18A,
MW18B and MW19. These increases are marginal in nature and appear isolated from other
LIPs, and as such, are not viewed as a concern. Notwithstanding, this shows that a dilute
leachate plume is observed downgradient of the active waste area.

MW?27-1II has indicated a small but consistent increasing trend for chloride; however, it is
interpreted to be sourced to road salt given a lack of other elevated LIP concentrations. It is
also noted that concentrations are below those observed at MW28, which is in closer proximity
to Mark Road and had a similar historical subtle increasing trend for chloride, which has since
stabilized.

Other locations, including background monitors have shown variable geochemical
concentrations over time; however, they all fall within a predictable range. This is most evident
for COD concentrations which are shown to fluctuate at most locations regardless of whether a
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leachate influence is present or not. Despite this variability, there is no defined seasonal
trending at any of these locations.

ODWQS Assessment

In addition to the above assessment, all 2024 values were compared to ODWQS in the
chemistry summary tables (Appendix E), which indicated relatively similar results to previous
years. Numerous LIPs are elevated along the perimeter of the landfill, albeit more dilute
concentrations from those found at MW7. Further downgradient, LIP exceedances included
alkalinity, hardness, iron, manganese, DOC, aluminum and TDS, with the most elevated
concentrations and number of exceeded parameters found in the lower overburden and
bedrock. Itis noted that the concentration differentials between locations and with distance
from the waste mound were variable and did not show a declining trend with distance from the
waste mound. This would suggest that natural sources are contributing to these elevated
parameters, which is also supported by the fact that many of these parameters have shown to
be exceeded in the background locations.

The exception to this would be TDS at MW15A, MW18A & MW18B which are more likely
sourced to the landfill based on their proximity and centerline location of the perceived dilute
leachate plume orientation. Beyond the exceedances noted above, several other parameters
including barium, chloride and sodium were noted to exceed at MW27-I, with concentrations
consistent for the period of record. As noted above, this location had been determined to
target a naturally mineralized horizon within the bedrock such that these exceedances are not
related to the landfill. This is further supported by the fact these exceedances represent
significant elevations in concentrations at the most distant monitoring location. Itis noted that
this location has been removed from the monitoring program for 2025 under direction of the
MECP based on confirmation of a natural source through PFAS sampling described in

Section 5.6.

5.3  Wetland Ground Water Monitoring

In addition to the ground water monitoring network discussed above, a set of shallow drive
point monitors are installed within the adjacent wetland surrounding the landfill. WP2, WP3
and WP4 are located immediately adjacent to the waste mound, WP5 is located approximately
200 m south of the waste area while WP1 is located approximately 200 m northeast of the
waste mound. WP6 is located approximately 700 m south of the waste mound. Given the
location and water quality at WP1 and WP6, these locations are utilized as representative
background locations, while the others provide an indication of shallow ground water impacts
beyond the edge of waste.
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The following table illustrates the horizontal distribution of leachate influence within the
shallow ground water within the wetland.

Table 9: Average Leachate Indicator Parameter Concentrations — Wetland Probes

PWQO / Background Leachate Perimeter Locations
Parameters

CWQG* WP6 WP1 MW7 WP2 WP3 WP4 WP5
Alkalinity 314 235 2322 480 622 787 271
Boron* 15 0.02 0.01 4 0.1 0.4 0.5 0.2
COD 105 414 798 1801 391 691 421
Chloride* 120 28 18 659 27 37 87 11
DOC 10 18 77 21 29 35 22
Iron 0.3 4 1 10 14 1 1 17
Manganese 0.1 0.5 0.1 0.5 0.3 0.2 0.9
Potassium 2 2 274 13 40 66 15
TKN 2 6 501 47 61 41 6
Ammonia (total) 04 1 457 6 46 33 1
TDS 406 274 3592 570 883 952 320
*.CWQG

Bold Highlighting indicates PWQO CWQG exceedance
Average data from 2020 to 2024, where available

As observed at WP1 & WP6, naturally elevated iron concentrations are present with the
naturally anoxic wetland conditions beyond the influence of the landfill. As well, the average
concentration at WP5 is strongly influenced by a single concentration from October, 2020
(95.7 mg/L). Leachate influence is observed within the three (3) closest locations WP2, WP3
and WP4, while a potentially more subtle influence is observed at WP5, which suggests
attenuative processes are actively limiting the extent of influence with distance from the waste
mound.

Elevated concentrations relative to PWQO for these wetland monitors in 2024 include iron,
aluminum, zinc, phenols, phosphorus and unionized ammonia at various locations. The zinc
exceedances were historically related to the galvanized steel drive-point construction (2021 and
prior), which registered concentrations about two-orders higher than current suggesting they
are not sourced to the landfill. While variability amongst the dataset is noted, these elevated
concentrations are not attributable to the landfill.

The long-term trends at these locations are charted and presented in Appendix G. Most
locations show variability over time, although with no defined trends for most parameters
indicating that any leachate influence falls within a predictable range. Since the western area
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of the waste mound has now been fully covered and seeded, there is no expectation that
leachate influence to the north, south or western periphery will significantly increase.

Given that the surrounding wetland is interpreted to be a ground water discharge feature, the
surface water sampling program provides more consistent insight into the landfills influence on
the surface water regime.

5.4 Surface Water
5.4.1 Surface Water Flow

The Site is located within the catchment area of Martin Creek as shown on Figure 3. Martin
Creek flows in a northeast direction and drains into Cameron Lake at Sackett Bay,
approximately 11.3 km northeast of the Site. The size of the catchment area is approximately
4,450 ha, with about 1,750 ha upstream of the Site. The bulk of the catchment area is occupied
by the Martin Creek Wetland, a provincially significant wetland. The landfill (waste footprint —
8 ha) represents a very small portion of the creek recharge area west of Mark Road (0.5%).

The surface runoff from roughly three-quarters of the landfill drains to the north and west into
the wetland. The remaining runoff drains into the wetland to the south of the landfill.
Drainage within the wetland is generally towards the southeast toward Martin Creek, with no
direct surface watercourse between the landfill and the creek. The creek is approximately

900 m south of the waste mound and separated by the upland area of the esker in which the
landfill is located. This results in very slow and indirect drainage over relatively flat ground
throughout the wetland near the landfill.

5.4.2 Surface Water Quality

The purpose of this monitoring network has been to establish any potential influence the
landfill may be having on the water quality of Martin Creek and associated wetland as it has
been determined to represent a ground water discharge location downgradient of the landfill.
The monitoring network consists of six (6) perimeter sampling locations within the Martin Creek
Wetland adjacent to the waste mound, with two (2) samples collected from each SW13 and
SW15 at 10 and 30 m from edge of waste. Additionally, four (4) locations along Martin Creek
and associated tributaries are also sampled. For reference, these locations are illustrated on
Figure 3 and photographs for each location are included in Appendix H.

Surface water monitoring is required three (3) times annually, during spring, summer and fall.
Monitoring is completed for a comprehensive list of parameters including general water
quality, VOC’s, and PCB’s.
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Additional monitoring is also required by the ECA including electrical conductivity monitoring in
spring of each year along transect lines extending from the toe of the landfill to approximately
30 minto the wetland as shown in Figure 3. The transect lines coincide with the locations of
existing surface water sampling stations and wetland probes (drive points) that are about 10 m
into the wetland from the toe of the landfill. Conductivity readings are taken at about 5 m
horizontal distance intervals along the transect lines. The conductivity monitoring serves to
delineate the lateral extent and magnitude of leachate impacts within the wetland adjacent the
toe of the landfill. At three (3) of the transect lines — Transect Lines WP4, SW-13 and SW-15,
surface water samples are collected at 30 m distance from the landfill in spring, summer and
fall for analysis of the comprehensive list of parameters. These three (3) transect lines were
selected for water quality sampling as they indicated the greatest impacts during the initial
(May 2014) transect line monitoring event.

Table 10 summarizes the 5-year average concentrations of LIPs between up and downstream
monitoring locations. This summary table and the 2024 results (Appendix E) continue to show
consistent water quality between the up- and downstream locations with the exception of
slightly elevated iron, manganese, COD, TKN and DOC in some of the downstream locations.
Since Martin Creek represents a ground water discharge feature, the aggregation of some of
these parameters with distance downstream is not surprising. Any differences are likely
attributable to natural variance in the feature (or alternative sources) given the distance
between up and downstream locations (~2.7 km). Overall, the water quality continues to show
that there is no leachate influence in Martin Creek.
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Table 10: Average Leachate Indicator Parameter Concentrations — Martin Creek

PWQO / Background Leachate Downstream
Parameters (in order)

CWQG*

SW2 SW16 MW7 SW3 SW4

Alkalinity 160 238 2322 167 145
Boron 0.2 0.01 0.01 4 0.01 0.01
COD 32 17 798 49 57
Chloride 11 15 659 15 13
DOC 14 8 77 18 20
Iron 0.3 0.1 0.1 10 1 0.4
Manganese 0.03 0.04 0.1 0.2 0.1
Potassium 1 2 274 1 1
TKN 1 1 501 1 1
Ammonia (total) 0.2 0.3 457 0.1 0.1
TDS 188 283 3592 200 171

Bold Highlighting indicates PWQO / CWQG exceedance
Average data from 2020 to 2024, where available
*.CWQG

Table 11 provides a summary of the water quality at the perimeter locations around the waste
mound.

Table 11: Average Leachate Indicator Parameter Concentrations — Perimeter SW Locations

Background | Leachate Perimeter Locations

Parameters PWQO West North South

SW14* MW7 SW12 WP2 WP3 SW13 SW17 SW15 WP4
Alkalinity 136 2322 191 155 229 357 171 291 296
Boron 0.2 0.02 4 0.04 0.01 0.1 0.2 0.01 0.2 0.2
COoD 604 798 83 53 50 237 92 100 154
Chloride 8 659 12 9 13 31 14 7 14
DOC 21 77 19 19 22 26 21 32 25
Iron 0.3 8.4 10 1 1 0.3 32 1 0.2 5
Manganese 0.5 0.1 0.1 0.2 0.05 1 0.2 0.2 2
Potassium 2 274 3 2 6 10 4 14 12
TKN 2 501 2 1 2 9 2 2 4
Ammonia (total) 0.5 457 0.2 0.3 1 3 0.1 0.1 1
TDS 158 3592 221 176 257 449 197 314 340

Bold Highlighting indicates PWQO exceedance
Average data from 2020 to 2024, where available

The results indicate leachate influence is present around the entire periphery in close proximity
to the toe of the landfill with varying levels of impact, although significant elevations are not
observed on average beyond background. This is expected in close proximity to the landfill as it
is a natural attenuation site. The lowest impact is found at SW17 which is not immediately
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adjacent to the waste mound, and WP2 and SW12 which are along the northern and western
edges of the waste mound.

As shown in the trend charts for all surface water locations (Appendix G), surface water quality
over time varies between locations. The locations along Martin Creek (SW2, SW3 & SW4) show
long term stability with concentrations generally falling within a predictable seasonal range.
SW4 indicates slightly more seasonal variation with iron and manganese concentrations, which
may be reflective of the increased ground water contributions with distance along this feature.
Ammonia concentrations have shown to be seasonally elevated at all three locations over the
past three years with concentrations ranging from ~0.1-1 mg/L. As these trends are noted in
upstream and downstream locations, they are interpreted to be sourced to non-landfill sources,
potentially agricultural in nature.

The remaining locations plotted water quality over time for the perimeter locations, which
most indicate a stable to long term declining trends for many to all LIP’s, with the most defined
decline noted at SW15. The reduction in parameter concentrations and lessening leachate
influence is likely owing to the fact the active waste area has progressed east over time with an
increase buffer distance from the wetland. As well, the Phase | area has been progressively
capped over the past number of years such that these activities have likely resulted in reduced
leachate generation that limits the contributions to the adjacent wetland. These conditions are
expected to continue over time as the leachate source in Phase | depletes over time. The
exception to this is some elevated LIP concentrations (COD, iron, manganese and boron) at
SW14 during the October, 2024 monitoring event which exceed the historical range. However,
given the significantly elevated TSS concentration of 4,240 mg/L, which is two orders of
magnitude above the typical values, the results are more reflective of the elevated sediment
load, while this is a background location without a history of leachate influence.

The 2024 results were also compared to the PWQO as is standard for surface water quality
evaluations. Elevated concentrations relative to the PWQO during 2024 are summarized in
Table 12 (below) which identifies a number of exceedances noted at both in upstream
(background) and downstream locations. Historically, parameters such as iron, phosphorus,
cobalt, unionized ammonia and zinc have been elevated or exceed the PWQO in the upstream
(background) locations; however, these are not interpreted to be related to the landfill. The
ammonia concentration at SW16 represents a deviation from the historical range such that it
could be attributable to the data issues outlined in Section 5.1.
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Table 12;

PWQO Exceedances Summary Table

Location Parameter PWQO Concentrations (mg/L)
April August October
SW2 Total Phosphorus 0.03 0.03 0.04 0.01
SW3 Iron 0.3 0.086 0.631 0.314
Total Phosphorus 0.03 0.01 0.08 0.03
Sw4 Iron 0.3 0.065 1.06 1.24
Total Phosphorus 0.03 0.02 0.04 0.24
Chromium 0.001 0.004 <0.001 <0.001
Aluminum 0.075 0.03 0.05 0.1
SW12 (10m) | No samples Dry Dry Dry
SW13 (10m) | Total Phosphorus 0.03 0.19 0.03
Iron 0.3 0.598 13.3
Aluminum 0.075 0.06 0.28 Dry
Boron 0.2 0.024 0.37
Cobalt 0.0009 0.0002 0.0031
SW13 (30m) | Total Phosphorus 0.03 0.14 0.1 0.59
Iron 0.3 0.95 0.889 2.97
Aluminum 0.075 0.17 0.14 0.26
SW14 Total Phosphorus 0.03 0.4 0.08 8.14
SW14 Iron 0.3 0.272 0.341 105
Aluminum 0.075 0.06 0.06 18.1
Boron 0.2 <0.005 0.008 0.216
Cobalt 0.0009 0.0002 0.0003 0.0213
Chromium 0.001 <0.001 0.002 0.032
Cadmium 0.0005 | <0.000015 | <0.000015 | 0.00458
Arsenic 0.005 0.0003 0.0005 0.0203
Phenols 0.001 <0.001 <0.001 0.003
SW15 (10m) | Iron 0.3 0.593
Total Phosphorus 0.03 0.13 Dry Dry
Aluminum 0.075 0.09
Boron 0.2 0.267
SW15 (30m) | Total Phosphorus 0.03 0.14 0.19
Total Phosphorus 0.03 0.01 0.06 Dry
Boron 0.2 0.245 0.138
SW16 Total Phosphorus 0.03 0.01 0.06 Dry
SW17 Iron 0.3 0.099 1.4 1.89
Total Phosphorus 0.03 0.03 0.19 0.36
Aluminum 0.075 0.04 0.96 0.95
WP4 (30m) Iron 0.3 0.535 0.292 Dry
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Table 12:  PWQO Exceedances Summary Table
Location Parameter PWQO Concentrations (mg/L)
April August October
Total Phosphorus 0.03 0.14 0.15
Aluminum 0.075 0.07 0.11
Notes: NS — No sample required

* - Concentrations in bold exceed PWQO

The results of the electrical conductivity (EC) monitoring for the transect lines at SW12, SW13,
SW15, WP2, WP3 and WP4 carried out on April 18, 2024 are presented in Table 13 below with
locations illustrated on Figure 3. As done in previous years, EC readings were taken at 5 m
intervals over a distance of 10 m to 30 m out from the toe of the landfill. Similar to previous
years, the EC data indicates a general decreasing trend in conductivity with distance from the

toe of the landfill at all locations, with the exception of SW15 and WP4 which showed variability

across the transect. Similar to previous years, the apparent zone of EC impacts on the wetland
generally extends about 15 m to 25 m out from the toe of the landfill.

As requested by the MECP in their review of the 2015 Annual Report, starting in 2017, the
transect lines at WP4 and SW15 are to be extended beyond 30m from the toe of the waste as
necessary to achieve background conductivities. This was not completed in 2024 due to these
transects being dry beyond the 30m distances. The MECP had indicated the conductivity
monitoring should be conducted as close as possible to the time of the spring (April)
groundwater / surface water monitoring events, which was accomplished in 2024 as the
conductivity profile was completed the same week of the routine monitoring event.

Samples were also collected during this monitoring event at the closest and furthest locations
along the transects where water was available for a sample. Overall, the water quality
indicated a similar declining trend for LIPs as was observed in the EC profile with distance from
the waste mound with the exception of WP4 which indicated variable concentrations between
the 15 & 30 m distance. Compared to PWQO values, the only exceedances at the furthest
offset stations were for iron (0.95 & 0.535 mg/L versus 0.3 mg/L) at SW13 and WP4, unionized
ammonia (0.04 mg/L versus 0.02 mg/L) at SW13, aluminum (0.17 & 0.09 mg/L versus 0.075
mg/L) at SW13 & SW15 and boron (0.245 mg/L versus 0.2 mg/L) at SW15. Total phosphorus
was exceeded at SW13, SW15 and WP4 with concentrations ranging from 0.06 to 0.14 mg/L
(PWQO -0.03 mg/L). However, these concentrations are all within the range historically
observed at the background location such that they are interpreted to represent natural
sources.
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Table 13: Electrical Conductivity Transect Results
Date Location Conductivity (uS/cm)

SW14 (Background) 257
SW12-10m Dry
SW12-15m 728
SW12-20m 642
SW12-25m 501
SW12-30m 376
SW13-10m 396
SW13-15m 262
SW13-20m 222
SW13-25m 241
SW13-30m 241
SW15-10m 703
SW15-15m 714
SW15-20m 751
SW15-25m 556
18-Apr-24 SW15-30m 704
WP2-10m 287
WP2-15m 238
WP2-20m 235
WP2-25m 232
WP2-30m 238
WP3-10m 570
WP3-15m 471
WP3-20m 297
WP3-25m 254
WP3-30m 249
WP4-10m Dry
WP4-15m 620
WP4-20m 592
WP4-25m 707
WP4-30m 620

5.5  Organic Sampling Results

As part of the monitoring program in 2024, volatile organic compounds (VOC) sampling was
completed from select monitoring wells during the April and October monitoring events, while
the surface water locations SW2, SW3 and SW4 are targeted during the April and July
monitoring events. SW12, SW13, SW14 and SW15 are analyzed for toluene during the April,
July and October monitoring events; however, were all noted to be dry during 2024 with the
exception of SW13 in April & July and SW14 during all events. In addition to the VOC
parameters, Polychlorinated biphenyl (PCB) samples were also collected at MW7, MW15,
MW15A, MW15B, MW26, MW26-1, MW26-2, MW27-1, MW27-Il, MW27-1Il, MW28-1, MW28-II,
MW?28-1II during both the April and October monitoring events, as well as from SW3 during the
October monitoring event. Finally, pesticides were targeted at MW7 during the April
monitoring event. The results for PCB’s were similar to previous years with no detection at any
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location, which is similar to the past 13 years. Similarly, pesticide results from MW7 did not
indicate any detection in 2024.

The VOC results were similar to previous years with parameters present within the leachate
(MW7) and select downgradient wells, although the concentrations and numbers found within
the downgradient locations were much less than at MW7 as summarized in the following table.

Table 14:  VOC Detection and Exceedance Summary
ODWQS /

Parameter PWQO MW7* [ MW26 [ MW26-1 | MW26-2 | SW14
C1,2-Dichloro-ethene ND 0.5 1.6/181.4/1.8 --
Benzene 5 3.6 ND ND ND --
Toluene 60/ 2 ND ND ND ND 2.2
Chlorobenzene 19.5 ND ND ND --
1,4-Dichlorobenzene 5 2 ND ND ND --
1,2-Dichlorobenzene 200 0.8 ND ND ND --
m/p-Xylene 22 ND ND ND --
0-Xylene 1.9 ND ND ND --
Total Xylene 0.3 23.9 ND ND ND --

samples from MW12, MW14, MW15, MWI5A, MW15B, MW16, MW26, MW26- 1, MW26- 2, MW27- I, MW27- Il, MW27- lll, MW28- |, MW28- Il, MW28- Iil, WP1,
WP2, WP3, WP4, WP5, WP6, SW2, SW3 & SW4

Toluene samples collected at SW12, SW13, SW14 & SW15

Bold indicates detection, shaded indicates exceedance

ND - non detect in either monitoring event

allconcentrations in pg/L

No downgradient concentrations were noted to exceed their associated ODWQS, although
there have been consistent detections for cis 1,2-Dichloroethene at a few downgradient
locations with the most elevated concentrations found at MW26 at all three (3) intervals. A
trace detection of vinyl chloride was noted during the October monitoring event at MW26-1
and MW26-2; however, this parameter has been occasionally observed at these locations in the
past. No other detections were reported in the shallower or deeper monitoring intervals at this
location suggesting this is an isolated detection.

Toluene was noted to exceed PWQO during the October monitoring event, which is the first
detection for this parameter since it was first sampled for in 2017. Given the significantly
elevated TSS concentration of 4,240 mg/L, which is two orders of magnitude above the typical
values, the results may be reflective of the elevated sediment load. The toluene concentrations
can be re-evaluated in 2025 when additional sample data with lower TSS concentrations are
available.

Overall, the detection of parameters at the downgradient locations are at trace or very low
concentrations. The limited concentrations of these parameters (especially in the source area)
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do suggest that the landfill is not creating impacts further downgradient of the Site. As
discussed previously, the poor hydraulic connection between the waste and underlying aquifers
(i.e., leachate mound) limits the contaminant mass flux. Generally, the results are consistent
with previous years indicating there are residual organic sources in the landfill; however, the
concentrations are low and not migrating much past the periphery of the waste mound.
Monitoring should continue to assess the downgradient conditions, but given the lack of
detections in the surface water, and surrounding wetland points, would suggest that the
organic sampling could be eliminated as it is perceived that any pathway would likely be
through the overburden to the southeast.

5.6  Graphical Analysis

An alternate evaluation technique (to identify unique waters) is to compare the major ion
chemistry of different waters or waters that have been mixed with two or more sources. A
comparison was done of the ratios of major ion constituents between locations in 2024. The
assessment of ratios and plotting on a Piper diagram will show the consistency of the
geochemical signatures and trends that demonstrate mixing or chemical reactions over time.
As a result, the data tends to cluster in one location on the diagram for most monitors. Any
deviation from this cluster can be readily observed and evaluated as a possible trend or
influence from an alternate source (Appendix ).

For reference, MW11A (overburden) as well as the office well (bedrock) were utilized for
background signatures. There is not a distinguishable difference in signature between
overburden and bedrock locations with the exception of MW27-1, which shows a drastically
different signature to all others owing to the natural bedrock mineralization that is observed at
that location where there is a strong sodium and chloride dominance in the water quality. The
leachate signature is defined by MW7, which shows a significant deviation from the majority of
other locations.

Based on the relative signatures noted above, there are a number of locations that do show
some minor evidence of leachate. These include MW3, MW5, MW6, MW10, MW22A, MW22B,
WP4 and WP5. These results are not surprising given that they are all within or immediately
surrounding the waste area. The fact the rest of the monitoring network does not show similar
trends would indicate that the leachate influence at the Site is localized to a short distance
around the waste mound and attenuative processes are active and working.

The surface water stations were also evaluated as both the western wetland and Martin Creek
have been interpreted as discharge points for ground water originating from the landfill site.
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The signatures plotted for both the upstream and downstream locations within Martin Creek
were noted to be very similar and consistent over time. It should also be noted that the
signature is similar to that found in the downgradient ground water monitors (all three
stratigraphic units), which would support the previous interpretation that this feature is ground
water sourced. The perimeter surface water locations also matched relatively closely to the
remaining surface water signatures including the upstream location (SW2). These results fit
within the SCM for ground water flow, while they also indicate that there is limited radial
influence around the remainder of the landfill perimeter.

5.7  Per- and Polyfluoroalkyl Substances (PFAS) Sampling Results

Azimuth undertook Per- and Polyfluoroalkyl Substances (PFAS) sampling as part of the routine
fall monitoring program in 2023 for both ground and surface water samples. Selected locations
at the Site were targeted to represent reference leachate, background, perimeter and
downgradient locations as summarized in Table 15. The results and findings were previously
presented in a letter response prepared by Azimuth (2023b) to support the expansion of the
Fenelon Landfill.

Detections and elevated concentrations for PFAS were reported at MW7 (leachate well),
MW?22B (in waste area) and wetland perimeter locations (WP2-10, WP3-10 and WP4-10).
These results generally correlate with the long-term water quality results for the Site which all
show a very definable leachate influence. An exception is noted at WP3-10 which has the
highest PFAS concentrations and more dilute leachate signature being noted in the general
water quality results. This variance is likely owing to the observed variability in the leachate
strength found across the Site.

The remaining locations with detections had lower concentrations with only single parameter
detections. The locations are found southeast of the waste mound and are generally located
within the centerline of the dilute leachate plume. The plume has been interpreted to extend
from the waste mound in the direction ground water flow. This same trend is noted general
water quality data for the Site. Minor PFAS detections in the lower overburden and shallow
bedrock at MW18 suggests a preferential pathway deeper in the stratigraphic profile. This
supports the Site’s interpretation of a plunging leachate plume with distance from the Site.
Again, the relatively low PFAS concentrations compared to the waste area also supports the
historical interpretation that a dilute leachate signature is found at this location and at MW19.

The limited detections to the west at MW13 would suggest the plume orientation is more
southeast trending and following the primary ground water flow pathway. Despite detections
along the flow pathway away from the landfill, the minor detections at MW18 and MW19
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indicate that attenuative processes are active in limiting the leachate migration west and east
of Mark Road. This again, falls in line with the overall Site interpretation presented in the
annual monitoring reports for the past number of years.

Table 15: PFAS Results Summary

Total PFAS No. of
Concentration | Parameters
Monitor No. Location (ug/L) Detected

MW7 Leachate 1.114 6
MW11A Background - Shallow OB <1.1 0
MW13 Downgradient - Shallow OB <1.1 0
MW15 Downgradient - Shallow OB <1.1 0
MW15A Downgradient - Deep OB <1.1 0
MW15B Downgradient - Bedrock <1.1 0
MWwW18 Downgradient - Shallow OB <1.1 0
MW18A Downgradient - Bedrock 0.024 1
MW18B Downgradient - Deep OB 0.036 1
MW19 Downgradient - Deep OB 0.03 1
MW22B Leachate 0.906 4
MW26 Downgradient - Distant <1.1 0
MW26-1 Downgradient - Bedrock <1.1 0
MW26-2 Downgradient - Deep OB <1.1 0
MW27-| Downgradient - Bedrock <1.1 0
MW27-I| Downgradient - Deep OB <1.1 0
MW27-11I Downgradient - Shallow OB <1.1 0
MW28-| Downgradient - Bedrock <1.1 0
MW28-I1 Downgradient - Deep OB <1.1 0
MW28-11I Downgradient - Shallow OB <1.1 0
WP1-10 Background Dry

WP2-10 Perimeter - North 0.234 5
WP3-10 Perimeter - West 2.072 7
WP4-10 Perimeter - South 0.706 5
WP1 (30m)* Background Dry

WP2 (30m)* Perimeter - North <1.1 0
WP3 (30m)* Perimeter - West <1.1 0
WP4 (30m)* Perimeter - South Dry

WP5 (30m)* South of Waste Area Dry

* - Surface water locations
Bold indicates MECP Guideline of 0.07 pg/L
OB - Overburden

General chemistry at MW27-1 has shown strongly elevated concentrations of many key
parameters, including several LIPS, at even more elevated concentrations than those observed
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in the leachate (i.e., chloride, sodium, strontium and barium). Since PFAS were not reported at
this location, the geochemistry is likely influenced by naturally mineralized ground water found
in the bedrock. Based on this finding, it does not appear to represent an appropriate
monitoring location and should be removed from the monitoring program, which was agreed
upon by the MECP as part of the recent ECA amendment and associated monitoring program.

Further to this, surface water samples were collected at a couple of perimeter locations, at the
30m distance mark to assess the horizontal extent of leachate from the waste mound. The
results to the north and west indicated no detection, but given the dry background and
southern locations, it was recommended by the MECP that additional round of samples be
collected in the Spring of 2025 when water levels will permit sample collection at all locations.
These results will be summarized and presented in the 2025 annual monitoring report.

5.8  Ground Water Trigger Mechanism

The groundwater trigger mechanism is presented in Appendix H of the Updated Design and
Operations Report (Golder, 2015) and referenced in Sections 8.2(a) and 8(3) of the ECA.

Given that potential receptors of contaminant migration from the landfill also include the
Martin Creek Wetland complex and Martin Creek to the south/southeast of the landfill, the
trigger program provides early warning of potential adverse impacts to surface water.

The trigger mechanism has three (3) parts, with the objective of providing early warning of the
potential development of either of the following conditions:

e exceedance of the Reasonable Use Policy (RUP) at the downgradient (southeast)
boundary of the CAZ;

e exceedance of Provincial Water Quality Objectives and/or Canadian Water Quality
Guidelines in the wetland downgradient (southeast) of the landfill (east of Mark Road);
and

e exceedance of Provincial Water Quality Objectives and Canadian Water Quality
Guidelines in Martin Creek.

The following sections summarize the ground water trigger mechanism and their application to
the 2024 ground water monitoring data.
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5.8.1 Reasonable Use Policy Compliance Trigger Parameters/Locations

Calculations with respect to MECP’s Reasonable Use Policy (RUP) B-7 were performed using the
2024 monitoring program results at MW11A for background shallow overburden and Office
well for the background lower overburden and bedrock. These locations are similar to what
have been used historically.

The MECP’s Reasonable Use Policy states that, in accordance with the appropriate criteria for
particular uses, a change in quality of the ground water on an adjacent property will be
accepted only as follows:

The quality cannot be degraded by an amount in excess of 50% of the difference between
background and the Ontario Drinking Water Standards for non-health related parameters
and in excess of 25% of the difference between background and the ODWS for health-related
parameters. Background is considered to be the quality of the groundwater prior to any
man-made contamination.

MOE Procedure B-7-1. (MOE, 1994a)

The maximum concentration of a particular contaminant that is considered acceptable in the
ground water beneath an adjacent property is calculated in accordance with the following

relationship:

Cm = Cb+ X (Cr - Cb)

where:
Cm = maximum concentration accepted
Cb = background concentration
Cr = Maximum concentration permitted in accordance with the Ontario
Drinking Water Quality Standards
X = aconstant that reduces the contamination to a level that is

considered by the MECP to have a negligible effect on water use.
i.e., 0.5 for non-health related parameters
0.25 for health-related parameters.

In 2024, the RUP values were calculated using the values of the 5-year average background
concentration (Cy). The maximum allowable concentration (Cn,) of any particular parameter
was calculated using the background concentration of that parameter from a monitor
upgradient of the Site, the designated ODWQS value for that parameter, and a constant that
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reflects whether the parameter is health or aesthetic-related as defined by the ODWQS. Where
background concentrations were less than the laboratory method detection limit, the method
detection limit was used as the background value. Where locations were noted to exceed
ODWAQS in the background, these parameters were discounted from the evaluation. These
include iron, DOC, manganese, hardness and aluminum. The calculated Cr, values for the Site
were set as the RUP values and are included in the chemistry summary tables (Appendix E) for
both the shallow and overburden and lower overburden / bedrock.

Since this assessment is based on compliance at the downgradient property / CAZ boundaries,
MW26 and MW?27-IIl were used for the shallow overburden and MW26-1, MW26-2 and MW27-
[l were used for the lower overburden / bedrock. Specific exceedances for RUP are illustrated
in the summary chemistry table below. It is noted that MW27-I was historically included, but
given the removal of this location from the monitoring program with the ECA amendment, it
was not included in the 2024 assessment

Table 16:  Reasonable Use Policy Exceedance Summary Table

Location Screened Parameter ODWQS RUP Concentrations
Unit Exceeding RUP*
April, October,
2024 2024
MW26 Shallow OB No Exceedances
MW26-1 Bedrock TDS 500 372 409 409
Hardness 500 362 358 373
Aluminum 0.1 0.06 0.08 0.04
Alkalinity 500 360 374 369
MW26-2 Lower OB TDS 500 372 454 463
Hardness 500 362 404 427
Aluminum 0.1 0.06 0.08 0.05
MW27-II Lower OB No Exceedances
MW27-IlI Shallow OB No Exceedances
Notes: All values are in mg/L

* - Concentrations in bold exceed RUP and Underline for ODWQS

The results fall in-line with previous years. The TDS exceedances at MW26-1 and MW26-2 are
at least partly sourced to road salting along Mark Road due to corresponding elevations in both
sodium and chloride. The remaining parameters alkalinity, hardness and aluminum are only
marginally elevated above the criteria and considered naturally sourced given the lack of other
notable and more defined LIPs concentrations (i.e., ammonia & boron)
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Finally, it is interpreted that ground water discharges into Martin Creek and associated wetland
feature, which intersects along the southern property boundary such that any exceedances
would not extend beyond the southern property boundary.

Based on these items, it is concluded that the Site is in compliance with RUP and that no further
action is required to address these exceedances.

5.8.2 Martin Creek / Wetland Protection Trigger Parameters/Locations

To provide early warning of potential adverse impacts to Martin Creek southeast of the landfill,
the Martin Creek trigger monitoring wells are the Wetland Probe WP6 and the shallow
overburden wells MW26, MW27-11l and MW28-Il1, all of which are the closest monitoring points
upgradient of Martin Creek. The Martin Creek Wetland Trigger monitoring wells are shallow
overburden wells MW12, MW14, MW15 and MW16. Asillustrated on Figure 2, these wells are
located along the west side of Mark Road in close proximity to the wetland east of the esker.

The trigger parameters for protection of Martin Creek and the wetland are chloride, un-ionized
ammonia, boron and toluene as identified in previous reporting (Golder, 2019). These
parameters are at elevated concentrations in leachate compared to background levels and
surface water criteria, are relatively mobile/persistent and have less natural variability. The
trigger concentrations based on Provincial Water Quality Objectives and Canadian Water
Quality Guidelines are as follow:

Table 17: Shallow Overburden Triggers for Martin Creek
Trigger Parameter Trigger Concentrations (mg/L)
Chloride 120 (CWQG)

Ammonia (unionized) 0.02 (PWQO)
Boron 0.2 (PWQO)
Toluene 0.0008 (PWQO)

The reported data for 2024 indicates that all trigger concentrations were met at all locations
during the most recent monitoring period.
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5.9  Surface Water Trigger Mechanism

In addition to the ground water trigger program outlined in Section 5.7, which is in place to
provide protection against leachate impacts reaching the local surface water features, a surface
water trigger program has also been established. This program has similar criteria as that
outlined in Table 17, with the exception of toluene, which is not included in the surface water
trigger program. The trigger locations are the 30 m offset locations at SW13, SW15 and WP4.
During 2024, only a single parameter exceedance was noted for boron at SW15 (30m) during
the April monitoring event, with a concentration of 0.245mg/L. However, as the subsequent
July event indicated a concentration (0.138 mg/L) below the trigger criteria, compliance with
the trigger program has been met.

5.10 Landfill Gas

Passive landfill gas venting occurs vertically through the landfill cover. Given the shallow depth
to the ground water table, surrounding wetland feature and the distance between the waste fill
area and the nearest residences (i.e., approximately 450 m north and 700 m south of the waste
fill area), the potential for lateral migration of landfill gas outside the waste footprint to the
closest residential buildings is considered negligible. Permanent methane monitors were
installed in the on-site buildings in March 2016 and are currently operating. Landfill gas has not
been detected in any of the buildings to date.

6.0 SITE OPERATIONS

As the Site is active, it is accessed by the public at the main entrance gate and information
signage exists which states the hours of operation, permitted users, and types of waste
accepted at the Site. The facility is approved to accept solid non-hazardous wastes from the
City of Kawartha Lakes, although most of the waste originates from residents within the local
area.

The hours of operation for the Site in 2024 were 9:00 AM to 5:00 PM Mondays, Wednesdays
and Saturdays from May 1%t to October 15", with the Site being closed for the remainder of the
year.

6.1 2024 Site Maintenance & Activities

The Site inspection logs are included in Appendix I, which were completed as part of the
monitoring events during January, July and October. These reports did not identify any
concerns requiring action or mitigation measures.
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No public complaints were received, no operational issues were encountered at the Site during
2024 and the monitoring well network was noted to be in good working order.

6.2 2024 Waste Volumes / Site Capacity

Historically, annual waste quantities, capacity and remaining lifespan have been derived
through annual tonnage measured at the Site scales. However, with the recent expansion and
amendment to the ECA, a review of remaining capacity was completed through volumetric
capacity evaluation to support the expansion (WSP, 2024). The resulting remaining capacity as
of 2024 was established as 76,800 m2. Annual volumetric calculations were completed based
on topographic surveys completed at the Site in November, 2022, January, 2024 and December
2024. The resulting annual volumes for 2023 and 2024 were 7,274 m3 and 7,000 m3
respectively. Based on the remaining capacity (76,800 m?) and an annual average waste and
interim cover material volume of 7,000 m?, there is ~11 years of capacity remaining within the
Phase Il area of the Site. It is noted that this volume includes approximately 13,300 m? of
overfill from Phase | of the Site.

Beyond the volumetric capacity, annual tonnage is recorded at the waste scales, which has
been summarized below.

Table 18: Summary of Waste Amounts in Phase Il Area

Year Annual Tonnage (tonnes)
2017 7,895

2018 10,070

2019 15,202

2020 8,658

2021 9,778

2022 4,337

2023 4,206

2024 3,968

6.3  Recyclable Materials Summary

The Site also operates as a waste disposal and recycling transfer site. According to City records,
the following amounts of recyclable materials were received at the Site in 2024.
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Table 19: Summary of Recyclable Materials Received in 2024

Item Number of Units Units
Recycling (containers) 4.1 | Tonnes
Recycling (fibres) 22.5 | Tonnes
Leaf and Yard Waste 321.7 | Tonnes
Electronics 17.5 | Tonnes
Scrap Metal 58.3 | Tonnes
Textiles 1.0 | Tonnes
Household Hazardous Waste 24.7 | Tonnes

Based on the diversion quantities listed above, and 3,968 tonnes of waste received in 2024, the
total divertible material received at the Site in 2024 was approximately 450 tonnes. Of the
material received at the Fenelon WDS, approximately 11% of the received waste material was
diverted.

6.4  Compost Operations

On December 8, 2009, the City received approval from the MECP for the establishment of an
outdoor open windrow composting facility for leaf and yard waste. The leaf and yard waste
composting facility consists of a 50 m by 90 m wood chip pad at the east end of Phase 2 for
aerated static pile composting. Windrows are formed with adequate spacing between them for
turning. The maximum approved receiving capacity of the composting facility is 250 tonnes per
day and 2,000 tonnes annually. The maximum approved quantity of material in the composting
facility at any one time is 1,500 tonnes. Approximately 246 tonnes of leaf and yard waste was
received at the Site in 2024, while the 250 tonnes daily limit was not exceeded in 2024,

As the progression of filling within Phase 2 had continued towards the composting area, it was
relocated in 2023 to the north west end of the site such that base grades and berms could be
established at the east end of Phase 2 for filling.

Composting of leaf and yard waste at the site is required to be conducted in accordance with
Sections 31 to 33 of Regulation 101/94, Part V — Leaf and Yard waste Composting Sites and
Condition 10 of the ECA.

There were no major environmental or operational problems encountered at the leaf and yard
waste composting facility in 2024. Furthermore, there were no complaints received from the
public relating to odours or vermin associated with the composting facility in 2024.
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6.5 Household Hazardous Waste Depot

The HHW Depot is located at the entrance to the Site adjacent to the attendant building, and
adjoins the Site Reuse Centre (Figure 2). It began receiving household hazardous waste on
November 3, 2001. The service area for the HHW Depot includes all residents of the
municipality. Industrial, commercial and institutional establishments are not permitted to use
the HHW Depot. In accordance with Condition 11 of the ECA, waste storage at the HHW Depot
is limited to 7,000 litres of liquid waste and 40 tonnes of solid waste at any one time. The
maximum storage duration at the HHW Depot is three (3) months.

The HHW Depot is operated in accordance with the City of Kawartha Lakes Household
Hazardous Waste Depot Operations Manual (2018). In 2024, the depot was operated each day
that the landfill was open. The City was responsible for the receipt, handling, packing, and safe
storage of waste, as well as general housekeeping of the HHW Depot and emergency/spill
response. GFL Environmental Inc was contracted in 2024 to transport and dispose the HHW
off-site.

All HHW materials are evaluated by the attendant. Approved wastes are sorted by waste type
and segregated according to chemical compatibility for lab packing or bulking. Every effort is
made to prevent spills. As a contingency, the building is designed with a 250 mm (5”) curbing
that extends around the perimeter of each of the two rooms and has a containment capacity of
110% per room. The floor and curbing are sealed with an epoxy. The oil bulking tank located
west of the HHW Depot is constructed with 100% secondary containment.

The HHW Depot is registered as Waste Generator No. ON0293706 with Ontario’s Hazardous
Waste Information Network (“HWIN”). Wastes that are accepted at the HHW Depot are
described according to their Waste Class as defined in the MECP “New Ontario Waste Classes”,
dated January 1986.

In 2024, the HHW Depot accepted approximately 25 tonnes of HHW. There were no PCB
contaminated materials, radioactive wastes or pathological wastes (other than syringes, lancets
and needles) received at the HHW Depot in 2024.

6.6 Active Waste Area

As shown in Figure 12, the active fill area during 2024 was located at the centre part of Phase 2.
Also shown in Figure 12 are the topographic contours for the waste fill area at the end of 2024.
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6.6.1 Daily/ Interim Cover

As documented and completed in previous years, daily cover is added immediately following
spreading and compaction of incoming wastes on any given day. Approximately 150 mm of
cover material or large steel plates were applied to the landfilled waste for litter and odour
control.

The soil used for daily cover consisted of imported sandy soil from a private source located
within the City. The amount of soil imported was recorded and tracked by landfill staff. Based
on the sensitivity and proximity of the Martin Creek Wetland to the limit of waste, the current
ECA (Condition 7[19]) does not allow the use of contaminated (non-hazardous) soils for daily
cover.

Condition 7(13) of the ECA describes the process by which proposed alternative daily cover
materials may be approved for use at the site. Alternative daily cover materials that have been
approved include compost, wood chips, foundry sand, shingles, non-hazardous
wood/construction waste (fines), paper fibre and flexible membranes (e.g., tarps, Enviro Cover
System) as well as large metal plates which was approved in 2019.

6.6.2 Final Cover

The purpose of the final cover is to provide a physical barrier over the waste that will reduce
infiltration into the waste and support vegetation growth. Condition 7 (11c) of the ECA requires
that the final cover be constructed progressively as areas of landfilling reach the final waste
contours. The final cover is required to be placed within twelve months after reaching the final
contours in any given area and to consist of a minimum 600 mm thick layer of “medium
permeability” soil overlain by 150 mm of natural topsoil. The ECA does not allow the use of
composted leaf and yard material either on its own or mixed with natural soils as an alternative
to the use of 100% natural topsoil. Finally, the topsoil is required to meet O. Reg. 153 Table 9
standards. The Table 9 standards apply because the landfill is situated within 30 m of a water
body (i.e., Martin Creek Wetland).

Figure 12 shows the area of the landfill that has final cover in place as of the end of 2024. No
additional final cover was placed during 2024.

6.7 Other Site Activities / Incidents

As documented by the City, the following activities and incidents took place at the Site in 2024.
e Calcium chloride was sprayed for dust control on active Site roadways; and
e Methane detection system and weigh scale calibration.
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7.0 CONCLUSIONS

Based on the interpretation presented in the above sections, the environmental setting at the
Fenelon Landfill Site is well understood. The data trends over this monitoring period have
generally yielded a relatively consistent geochemical signature at most monitoring locations,
although some increasing trends are present at locations in close proximity the current active
waste area with MW22 indicating increased concentrations since the waste area has moved
east towards this monitoring location. Despite these localized trends, the relative consistency
in water quality within the downgradient monitoring network in all three (3) aquifer units
indicates that the underlying environmental setting has characteristics of a steady state
condition.

Results from monitoring wells southeast of the waste mound appear to show a modest
leachate influence, although at much lower concentrations than those observed in closer
proximity wells. This same trend is not observed (or is essentially negligible) within the Site
property west of Mark Road. The presence of this plume was further evaluated by undertaking
PFAS sampling. Similar trends and elevated parameter detections were reported. Thus,
supporting the site conceptual model presented herein.

The Site is located in an area which can be characterized as wetland with rather slow
movement of ground water. The same can be said for the surface water conditions. The
abundance of peat materials in the Site vicinity attests to this condition. The slow ground water
movement and organic-rich peat materials create a naturally reduced geochemical
environment, which also portrays an elevated dissolved organic signature. This natural
condition can be difficult to distinguish with from the geochemically reduced conditions created
by the landfill setting and therefore caution must be exercised in interpreting results, especially
those found within the surface water and shallow overburden environments.

The geochemically reducing conditions generated within the landfill have also created
additional indicators which extend beyond the overall water quality at the site. These reduced
conditions allow for the mobilization of naturally occurring earth elements such as iron and
manganese. However, the landfill also generates an ammonia signature and has an elevated
chloride concentration. The absence of these two particular components of the landfill
leachate signature distinguishes that signature from the natural setting. Thus, while
downgradient locations may show elevated iron and manganese concentrations, as well as
elevated DOC; it was interpreted to represent the natural peat environment. As these natural
conditions have been observed in downgradient locations, as well as within Martin Creek.
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Attenuative processes at this Site are very active and have abated the influence of the leachate
contaminant plume within a short distance of the waste mound and within the Site lands. Itis
also recognized that the contaminant flux from the landfill site is rate-limited by the waste
permeability relative to the underlying geology. As such, these conditions prevent a significant
contaminant plume extending away from the landfill and leachate influences is completely
retained within approximately 200 m from the waste mound. Reasonable Use is considered
met at the Site in 2024. Some exceedances were noted; however, these were more related to
natural variation and mineralized ground water found within the bedrock aquifer such that they
were not interpreted to be landfill sourced.

Detections of organic parameters have been noted in the downgradient monitors, similar to
what has been seen historically; however, the concentrations and distribution within the
monitoring well network would suggest an alternative source is present as similar
concentrations were not observed in the leachate well or perimeter locations. Nonetheless
concentrations are very low and not interpreted to be of concern although ongoing monitoring
is recommended to confirm this conclusion.

Although ground water contribution is apparent within Martin Creek based on the water
quality, the overall water quality within this feature is not degraded as a result. Downstream
water quality has historically shown to be relatively consistent over time as well as generally
consistent with upstream quality. The slight increases in concentration of some parameters
downstream are a result of increased ground water contributions rather than from leachate
influence as most notable leachate indicator parameters such as ammonia and boron do not
show a measurable increase in the downstream location.

The ground water elevation data and the water quality within the ground and surface water
along the northern and western perimeters of the waste area does suggest the potential for
low level leachate migration to the southeast. However, the parameters noted within the
surface water locations do suggest that sediment entrainment during some sampling events is
likely responsible for many of the exceedances that have been observed historically. In
addition, the transect monitoring program completed over the past several years has indicated
a defined decrease in leachate influence with distance from the waste mound.

In general, surface water quality is shown to fall within the background range generally within
10 to 30 m from the waste edge indicating the leachate toe seepage has a limited radial extent.
Furthermore, surface water quality at the perimeter locations has shown a gradual, but
consistent, downward trend in leachate influence. This is likely owing to the fact the active
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waste area has moved east away from the wetland edge and that the western section of the
waste mound has been capped. As such, a further decline in leachate influence is expected
over time as the leachate source becomes more limited.

The trigger programs for the Site which are targeted around protection of the adjacent surface
water features, being Martin Creek and Martin Creek Wetland was not activated in 2024.

Based on the remaining capacity (76,800 m?) and an annual average waste and interim cover
material volume of 7,000 m?, there is ~11 years of capacity remaining within the Phase Il area
of the Site. This includes the additional capacity provided through the vertical expansion and
amendment to the ECA completed in March 2025, as well as overfill in the Phase 1 area.

8.0 RECOMMENDATIONS

The monitoring program recommended for 2025 is identified in Table 20 and is based on the
current data set and Site understanding and previous AMRs. The current monitoring network is
found to be sufficient in characterizing the ground water quality downgradient of the Site in all
three aquifer units such that no new monitoring points are recommended.

The surface water monitoring network is also deemed to be sufficient in characterizing the
surface water quality in both Martin Creek and the adjacent wetland feature. The monitoring
program outlined in Table 19 below is what was included in the most recent ECA amendment.

It is noted that surface water PFAS sampling is to target the April 2025 surface water
monitoring program at five locations at the request of the MECP given dry locations
encountered during the original PFAS monitoring event in 2023. As well, a requirement of the
amended ECA in 2025 was that a new boundary well be installed at the western property
boundary to ensure compliance with Guideline B7 - Reasonable Use at the western property
boundary. The City intends to have this monitoring well installed in 2025 such that it can be
incorporated into the fall 2025 monitoring program.
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MW-7*, MW10, MW11A,
MW12, MW13, MW14,
MW15, MW15A, MW15B,
MW16, MW17, MW18,
MW18A, MW18B, MW19,
MW22, MW22A, MW22B,
MW23, MW23A, MW23B,
MW26, MW26-1, MW26-2,
MW?27-11, MW27-1ll, MW28-I,
MW28-11, MW28-Il1, Office,
WP1, WP2, WP3, WP3, WP4,
WP5 & WP6, new western
property boundary well

MW-7, MW12, MW14,
MW15, MW15A, MW15B,
MW16, MW26, MW26-1,
MW?26-2, MW27-1I, MW27-lI,
MW28-1, MW28-1I, MW28-IlI,
WP1, WP2, WP3, WP3, WP4,
WP5 & WP6

Table 20: Proposed 2025 Monitoring Program
Monitoring Station Frequency Parameters
Ground Water Semi-Annual Total Kjeldahl Nitrogen (TKN), Nitrate,
MW1* MW2*, MW3*, (April / May & | Nitrite, Ammonia, Unionized Ammonia,
MW3A*, MW4* MW5*, September / Alkalinity, Hardness, Chloride, Calcium,
MW5A*, MW6*, MWG6A*, October) Magnesium, Total Phosphorous,

Phosphorous, Sulfate, Phenols,
Dissolved Organic Carbon (DOC),
Aluminum, Antimony, Arsenic, Barium,
Beryllium, Boron, Cadmium, Chromium,
Cobalt, Copper, Fluoride, Iron, Lead,
Manganese, Mercury, Molybdenum,
Nickel, Potassium, Selenium, Silver,
Sodium, Thallium, Vanadium, Zinc, pH,
Conductivity, Total Dissolved Solids
(TDS), Chemical Oxygen Demand (COD).

* - Water Level Measurements Only
During Fall Monitoring Event

VOCs
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Table 20: Proposed 2025 Monitoring Program
Monitoring Station Frequency Parameters
Surface Water Seasonal Total Kjeldahl Nitrogen (TKN), Nitrate,
SW2*, SW3*, SW4*, (April / May, Nitrite, Ammonia, Unionized Ammonia,
SW12 (10m), SW13 (10m), July & Alkalinity, Hardness, Chloride, Calcium,
SW15 (10m), SW13 (30m), September / Magnesium, Total Phosphorous,
SW14, SW15 (30 m), SW16*, | October) Phosphorous, Sulfate, Phenols,

SW17 & WP4 (30 m)

SW12 (10m), SW13 (10m),
SW15 (10m), SW14

* Martin Creek
locations only
sampled April /
May &
September /
October

Dissolved Organic Carbon (DOC),
Aluminum, Antimony, Arsenic, Barium,
Beryllium, Boron, Cadmium, Chromium,
Cobalt, Copper, Fluoride, Iron, Lead,
Manganese, Mercury, Molybdenum,
Nickel, Potassium, Selenium, Silver,
Sodium, Thallium, Vanadium, Zinc, pH,
Conductivity, Total Dissolved Solids
(TDS), Chemical Oxygen Demand (COD),
Biochemical Oxygen Demand (BOD),
Free Cyanide, Colour, Turbidity, Total
Suspended Solids (TSS),

Additional filtered metals analysis for
all locations except SW2, SW3 & SW4.

Toluene

** . PFAS parameters included at WP1 (30m), WP2 (30m), WP3 (30m), WP4 (30m), WP5 (30m) for the Spring 2025

monitoring event.
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Appendix D — Health and Safety Information

Every field sample technician should be aware of the hazards of working in the outdoor
environment. Please consult the following information included in the protocol and ask
any questions if you feel additional information should be included.

Confined Space Entry

- Consult the City Policy number M-HR-003.

Bear Spray

- Consult the Bear Spray fact sheet included in this appendix. Detailed information
about being bear safe can be found on the MNR website.

- http://www.mnr.gov.on.ca/en/Business/Bearwise/index.html

Heat and Cold

- Consult the Working in Hot and Cold Temperatures SOP WM025.

Plants to avoid

- Consult the plants to avoid information sheet included in G:\Environmental\Env Ser

- SWaste - Gen\W22 LANDFILL MONITORING PROGRAMS.



http://www.mnr.gov.on.ca/en/Business/Bearwise/index.html










































































































































































































































































































3) a) Some or all groundwater, leachate and WDS gas sampling and
monitoring requirements have been established or defined (e No
outside of a ministry C of A, authorizing, or control document.

( Yes

(C Not Applicable

Guidance Document:

b) If yes, the sampling and monitoring identified under 3(a) for
the monitoring period being reported on was successfully

completed in accordance with established protocols, frequencies,| (" No
locations, and parameters developed as per the Technical

(® Yes

(" Not Applicable

If no, list exceptions
below or attach
additional information.

Description/Explanation for change

can be from a published source,
developed internally by the site
owner's consultant, or adopted

by the consultant from another

organization):

Groundwater Sampling Location
pling (change in name or location, additions, deletions) Date
Type Here Select Date

Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
4) Allfield work for groundwater

investigations was done in

accordance with standard

operating procedures as

established/outlined per the

Technical Guidance Document (® Yes

(including internal/external QA/ If no, specify (Type Here):

QC requirements) (Note: A SOP C No




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
measures, including the size and
configuration of any CAZ, are
adequate to prevent potential
human health impacts and
impairment of the environment.

(e Yes

(' No

If no, the potential design and operational concerns/
exceptions are as follows (Type Here):

6) The site meets compliance and

assessment criteria.

(" Yes

(¢ No

See Section 5.8.1 of report for RUP exceedances

7) The site continues to perform as

anticipated. There have been no
unusual trends/ changes in
measured leachate and
groundwater levels or
concentrations.

(¢ Yes
(C No

If no, list exceptions and explain reason for increase/change
(Type Here):

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) There s a predictive
monitoring program in-place
(modeled indicator
concentrations projected
over time for key locations);
or

(c) The site meets the following
two conditions (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.

(e Yes

(" No

[~ (@

Note which practice(s): X (b)

X (c)

9)

Have trigger values for
contingency plans or site
remedial actions been exceeded
(where they exist):

(C Yes
(¢ No
( Not Applicable




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 Certificate of Approval and any other environmental authorizing or control documents that apply
to the site. I 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:

21-May-2025

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:

A No Changes to site design and
operation are recommended

Type Here

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




Name:

Colin Ross, B.Sc., P.Geo.

Seal: Add Image =

COLINRCSS &

o PRACTISING MEMBER
2055 L

Onta r\S
Signature: Date: 21-May-2025
CEP Contact Information: .

Colin Ross

Company: Azimuth Environmental Consulting Inc.
Address: 642 Welham Road, Barrie, ON
L4N 9A1
Telephone No.: 705-721-8451 Fax No.: 705-721-8926

E-mail Address:

colin@azimuthenvironmental.com

Co-signers for additional expertise provided:

Signature:

Date:

Select Date

Signature:

Date:

Select 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):

Martin Creek Wetland / Martin Creek
Name (s)

Distancel(s) immediately adjacent / 800m

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 chara.ct.erlze the @ Yes
surface water conditions, and
includes data that relates

upstream/background and CNo
downstream receiving water
conditions:

2) All surface water sampling for € Yes

the monitoring period being
reported was successfully @ No
completed in accordance with

the Certificate(s) of Approval or Not applicable (No C of A, If no, specify below or provide details in an attachment.

relevant authorizing/control (" authorizing / control
document(s) (if applicable): document applies)
. . Description/Explanation for change
Surface Water Sampling Location (change in name or location, additions, deletions) Date

see section 5 of report Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date




3)

a) Some or all surface water sampling and monitoring program

( Yes

requirements for the monitoring period have been established (® No

outside of a ministry C of A or authorizing/control document.

(" 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 protocols, | (" No

If no, specify below or
provide details in an

be from a published source,
developed internally by the site
owner's consultant, or adopted
by the consultant from another
organization):

frequencies, locations and parameters) as developed per the attachment.
Technical Guidance Document: (" Not Applicable
Surface Water S ling Locati Description/Explanation for change Dat
urtace fWater Sampling Location (change in name or location, additions, deletions) ate
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
Type Here Type Here Select Date
4) All field work for surface water
investigations was done in
accordance with standard
operating procedures, including
internal/external QA/QC
requirements, as established/ (e Yes
outlined as per the Technical . .
Guidance Document, MOE 2010, If no, specify (Type Here):
or as amended. (Note: A SOP can (" No




Sampling and Monitoring Program Results/WDS Conditions and Assessment:

5) The receiving water body meets surface water-related compliance criteria and assessment criteria:
i.e., there are no exceedances of criteria, based on MOE legislation, regulations, Water C Yes
Management Policies, Guidelines and Provincial Water Quality Objectives and other assessment
criteria (e.g., CWQGs, APVs), as noted in Table A or Table B in the Technical Guidance Document (¢ No
(Section 4.6):

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

Compliance or Assessment Amount by which Compliance or Assessment Criteria or

Parameter Criteria or Background Background Exceeded

e.g. C of A limit, PWQO, e.g. X% above PWQO

e.g. Nickel background
Iron 0.3 mg/L >100%
Zinc 0.02 mg/L >100%
Total Phosphorus 0.03 mg/L >100%
Cobalt 0.0009 mg/L >100%
Chromium 0.001 mg/L >100%
Aluminum 0.075 mg/L >100%
Boron 0.2 mg/L 34%
Cadmium 0.0005 mg/L >100%
Phenols 0.001 mg/L >100%
unionized ammonia 0.02 mg/L >100%
Arsenic 0.005 mg/L >100%
Type Here Type Here Type Here

6) In my opinion, any exceedances
listed in Question 5 are the result @ Yes
of non-WDS related influences
(suc‘h as backg‘roun-d, road € No
salting, sampling site
conditions)?

some are landfill some are natural see section 5.4 of report




7) All monitoring program surface
water parameter concentrations
fall within a stable or decreasing | (3 ves

trend. Thessite is not Some variability exists over time with respect to parameter

characterized by historical concentrations however, there are no upward trends
ranges of concentrations above (" No

assessment and compliance
criteria.

If yes, provide details and whether remedial measures are

8) For the monitoring program necessary (Type Here)

parameters, does the water (e Yes
quality in the groundwater zones

. (" No
?:cj:icve;tst:x?e‘:f:ca:x::;ren tor attequation is adequajce to limit gxceedances noted. in GW
compliance criteria (e.g., (" Not Known mopltors to be found in SW Iogatlons'. .as well, the site wa's
PWQOs, CWQGs, or toxicity icabl demgnec! asa nat'ural attengatlon facility sgch that t.here is an
values for aquatic biota (APVs)): (" Not Applicable expectation that impacts will be observed in the adjacent
wetland but are noted not to extend much beyond the
perimeter area. A such, no remedial measures proposed
9) Have trigger values for (@ Yes
contingency plans or site boron at SW15 has exceeded single parameter criteria, but
remedial actions been exceeded | (" No subsequent october sampling event indicated compliance,
(where they exist): such that no further actions were required

(C Not Applicable




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 Certificate of 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:

21-May-2025

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

Type Here

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




CEP Signature

Relevant Discipline Hydrogeology
Date: 21-May-2025
CEP Contact Information: .

Colin Ross

Company:

Azimuth Environmental Consulting Inc.

Address:

642 Welham Road, Barrie, ON
L4N 9A1

Telephone No.:

705-721-8451 x 205

Fax No.:

705-721-8926

E-mail Address:

colin@azimuthenvironmental.com

Save As

Print Form






