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Ross Waste Disposal Site — 2025 Monitoring Report

Jp2g Ref No. 17-6047) m,

EXECUTIVE SUMMARY

The Ross Waste Disposal Site is located on Lot 10, Concession 5, in the geographic Township of Ross. The
2025 Annual Monitoring Report is required to satisfy Conditions 92, 93 (p) and 93 (r) of Environmental
Compliance Approval No. A413209.

In 2025, two groundwater quality monitoring events were completed, one each in May and October.
Three surface water monitoring events were completed, one each in May and October and a second storm
event in October.

The spring and fall monitoring consisted of the collection of static water levels, groundwater samples from
twenty-eight (28) monitoring points, and surface water samples from three (3) locations.

Similar to previous years, the direction of groundwater flow is to the north. Leachate at the site is
characterized by groundwater from Borehole BH-5 that is located immediately downgradient of the active
fill area. Background values at the site are characterized by groundwater from monitoring well BH-8 that
reveals chemical concentrations that are below the Ontario Drinking Water Standards Objectives and
Guidelines. The analytical results continue to show a diffuse plume present to the north that is
characterized by decreasing chemical concentrations with separation distance from the fill area.

The monitoring points not considered to be impacted by the landfill site are: BH-2A Deep, BH-6A Deep,
BH-8, BH-10A Deep, BH-10B Mid, BH-10C Shallow, BH-11A Deep, BH-11B Shallow, BH-13B Shallow, BH-
14A Deep, BH-14B Shallow, BH-15A Deep, BH-15B Shallow, BH-16A Deep, BH-16B Shallow, BH-17A Deep,
and BH-17B Shallow.

Wells that are considered to be impacted include: BH-2 Shallow, BH-4 Shallow and Deep, BH-5, BH-6
Shallow, BH-7 Shallow and Deep, BH-9 Shallow and Deep, BH-12, and BH-13 Deep.

Wells BH-15, BH-16, and BH-17 that were installed in 2013 are used as RUC compliance wells. The results
of the 2025 monitoring reveals that the highest number of exceedances occurred at BH-16A and BH-16B.
Exceedances of the trigger median values for manganese and chloride were observed at BH-16B (shallow)
and BH-16A (deep) over four consecutive sampling events. Additional exceedances for boron, sodium,
TDS, alkalinity, and iron were also recorded at these locations. The values show a minor increasing trend
since 2020 but are considered low. It is our recommendation that manganese be added to the fall analysis
at BH-16 to gather additional trend data. Elevated parameters at monitoring station BH-16 appear to be
either a result of the natural mineralization of the groundwater at this location or a result of impacts from
external sources other than the landfill site.

At BH-17, TDS and alkalinity exceeded trigger values in the shallow well (BH-17B) during four consecutive
monitoring events between 2024 and 2025, while sulphate exceeded trigger values in the deep well (BH-
17A) during four consecutive events and in the shallow well during the October 2025 monitoring event.
In contrast, groundwater quality at BH-15 remains generally consistent with historical conditions, with no
significant increasing trends observed except for a temporary iron elevation in May 2025.
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As water levels seem to indicate potential flow to the downgradient wells (BH-15, BH-16) coupled with
the elevated concentrations in the deep setting of BH-16, it is our recommendation that a bi-level well be
installed between BH-5 and BH-16 to determine the potential of the impact from landfilling.

Three surface water stations, SW-1A, SW-2 (MVC), and SW-3 (BLC) were sampled during the May 2025
monitoring event. In October, only SW-1A was sampled, as insufficient water was available at SW-2 and
SW-3 during monitoring event. No samples were collected for storm events in 2025.

Recommended monitoring for 2026 is provided in Section 10.
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1.0

INTRODUCTION

The Ross Waste Disposal Site (WDS, or site or property or landfill) operates under Provisional
Environmental Compliance Approval (ECA) No. A413209 dated December 23, 2005, as amended
March 15, 2013, and July 21, 2014, issued for the use and operation of a 5.4 hectare Landfilling
Area and Segregated Waste Storage and Processing Facility within an approximate 25-hectare site
(Appendix A). In 2006, the Township purchased the adjacent Rochon property (12.25 ha) for use
as a contaminant attenuation zone (CAZ) to the north and north-west. In 2009, the Municipality
purchased the Hawthorne farm (18.5 ha) located immediately north-east of the Site, 4.52 ha of
which is to be used as part of the CAZ. The entire 24.77 ha landholding is located on Part Lot 10,
Concession 5, in the geographic Township of Ross, Township of Whitewater Region. Figure 1 is an
Existing Conditions Plan, and Figure 2 is a regional map that shows the entirety of the Ross Landfill
Site including purchased property.

Due to operational changes at the landfill site, the Township filed an application to amend the
ECA in December 2025.

This report presents the results of the 2025 monitoring activities that were completed at the Ross
WDS. The report and activities have been completed and reported on in general conformance
with the November 2010 Ministry of the Environment Technical Guidance Document entitled
“Monitoring and Reporting and Surface Water for Waste Disposal Sites” (MOE 2010). A
“Monitoring and Screening Checklist” is provided in Appendix B.

1.1 Site Location

A detailed description of the site location is as follows:

e The Site is located at 990 Kohlsmith Road on Part of Lot 10, Concession 5, (Geographic
Township of Ross) in the Township of Whitewater Region. Based on available information,
the latest legal survey plan of the original 8.0 ha property was completed by Borne and
Simpson dated August 21, 1973. As noted, the municipality purchased additional
properties in 2006 and 2009 to the north-west, north, and north-east of the site. The site
is owned by the municipality and is comprised of a 5.4 ha landfilling area within a 24.77
ha (%) total site area.

e The site operates under ECA No. A413209 and is licensed to receive solid, non-hazardous
municipal waste as well as tires, scrap metal and other recyclable items which will be
stored and processed. The site has established storage facilities for empty propane tanks,
tires, white goods, scrap metals, and waste electrical and electronic equipment.

e The site coordinates are:

e 45°38 08” North — 76° 48’ 42” West
e NAD 83 - UTM 18N — easting 358777 - northing 5055178 (Acquired from Google
Earth)

An Existing Conditions Plan 2024 (scale of 1:2,000) is provided as Figure 1 and a regional site map
(scale of 1:15,000) is provided as Figure 2. Figure 3 is a Site Plan and illustrates the monitoring
well and approximate surface water sampling locations.
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1.2 Site Ownership and Key Personnel

The site is owned and operated by the Township of Whitewater Region. Contacts for the
Municipality and the Competent Environmental Practitioner are as follows:

Municipal Contact

The Corporation of the Township of Whitewater Region
Deanna Nicholson, Environmental Services Superintendent
44 Main Street

P.O Box 40,

Cobden, ON, K0J 1KO

Tel. Number: 613-646-2282 Ext. 127

Email: dnicholson@whitewaterregion.ca

CEP Contact Ground and Surface Water
Andrew Buzza, P.Geo.

Tel. Number: 613 828-7800

Email: andrew.buzza@jp2g.com

Golrokh Hafezian, M.Sc, G.I.T
Tel: 613.828.7800
Email: golrokh.hafezian@jp2g.com

1.3 Description and Development of the Waste Disposal Site

This section provides a general description of the site including operational details. The following
is provided:

Environmental Compliance Approval:

The site operates under ECA No. A413209 dated December 23, 2005, which has been amended
on March 15, 2013, and July 21, 2014. The most recent amendment supports the initiation of
Stage 2 landfilling operations (provided as Appendix A).

Site Status:
The site is currently operational.

Site Capacity:

Jp2g Consultants Inc. provided details on the remaining capacity of the Ross WDS in the 2025
Annual Operations Report. Based on a comparison of site surveys ( February 2025 and November
2025), approximately 3300 m? of material was landfilled in 2025. An estimated 165,000 m? of
landfilling capacity, excluding final cover, remains from the approved design capacity of
375,400 m.
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Projected Site Life:
At an assumed waste disposal rate of 5000 m? per year, the site is life is approximately 33 years.

Area of current waste cell footprint and approved footprint in hectares:

The current and approved waste disposal area includes a 5.03 ha landfilling area as well as a
0.37 ha FBAL area within the 30 m buffer resulting from historical landfilling operations at the
northern corner of the site. This equates to a total approved landfilling area of 5.4 ha.

Area of entire waste disposal site in hectares:
The most recent amendment to the ECA, dated July 21, 2014, identifies a 5.4-hectare fill area
within a 25-hectare area site.

Total properties and areas:

The most recent amendment to the ECA lists the entire site as being 25 hectares. In 2007, the
Township purchased the adjacent Rochon property (12.25 ha) for use as a CAZ. In 2009, the
Municipality purchased the Hawthorne farm (18.5 ha) located immediately east of the site, 4.52
hectares of which is used as a part of the site’s CAZ. The entire 24.77-hectare site is located on
Part of Lot 10, Concession 5, in the geographic Township of Ross, Township of Whitewater Region.

Dates when waste disposal site opened, operated, and closed as applicable:

The site has reportedly been in operation since the early 1970s. There was a four-year period
(2002 — 2006) when the site was closed as a result of the amalgamation of the Township. The site
is currently operational.

Information on final cover, slopes, and engineering controls:
Final cover is applied as final grades are reached.

Any Permits to Take Water associated with the site:
There are no permits to take water associated with the site.

Other authorizing and or control instruments associated with the site:
There are no authorizing and or control instruments associated with the site.

Description of any storm water management facilities:
There are no stormwater management facilities associated with the site.

Description of any leachate collection systems; and any sewage works:
The Ross WDS is functioning based on natural attenuation. There is no collection system and or
any sewage works at the site.

Any site developments which occurred during the year of the monitoring report:
No unusual site developments occurred in 2025.

Any new developments in the vicinity of the site of relevance from a monitoring perspective:
There are no new developments of relevance from a monitoring perspective.
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Historical Site Overview

Environmental baseline investigations which were undertaken:

Historical monitoring has been completed at the Ross WDS. The earliest monitoring reported is
from the year 1991. Since this time, monitoring and monitoring well installations have been
undertaken. A list of relevant studies is provided in the “References” at the end of the report.

Design and construction of the site:

Development of the site to accommodate the Stage 1 approved waste disposal volume of
59,935 m3 proceeded in accordance with the “Site Development and Operations Plan” dated June
2001 and follow the drawings included with the correspondence dated September 11, 2003, to
J. Hiraishi EAAB.

By the spring of 2013, the Stage 1 trench capacity had been exhausted, and the Township obtained
approval to landfill above the original ground elevation in the Stage 1 limits under ECA Notice
No. 1 dated March 15, 2013.

Future waste disposal operations are to proceed in accordance with the “Design and Operations
Report” dated February 2013 and accompanying drawings, listed below, under ECA Notice No. 2
dated July 21, 2014.

Drawing 1 Existing Conditions Plan 2012
Drawing 2 Cross Section A

Drawing 3 Proposed Final Contours
Drawing 4 Cross Sections B&C

Development of environmental monitoring systems:

The development of environmental monitoring programs was initially provided in early
documents prepared by Golder Associates Ltd. (GAL) (1991 — 2005). Jp2g has reported on
environmental monitoring since 2006. Throughout this time, the environmental monitoring has
been amended as necessary to reflect the construction of new monitoring wells and/or requests
from the Ministry and their Technical Support Section (TSS) report reviews. The current
monitoring plan was established based on the “Environmental Monitoring Report” dated
February 2013, as per ECA Conditions 72 and 73, and TSS Groundwater and Surface Water review
comments.

Development of engineered control systems:
There are no engineered control systems.

Conceptual Site Model:
Details that would comprise the conceptual model are provided in Section 4.3 of this report.

Initial placement of waste materials:
The initial placement of waste material is documented in earlier reports as referenced at the end
of this report.
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Filling and closure of the waste cells:
Techniques regarding the filling and closure of waste cells have been documented in the “Design
and Operations Report” prepared by Jp2g Consultants Inc., February 2013.

Placement of final cover:
The technique for the placement of final cover is documented in the “Design and Operations
Report” prepared by Jp2g Consultants Inc., February 2013.

Date of site closure, actual or projected, including any closure plans:
A date for final closure has not been determined. Based on the Design and Operations Report, the
estimated date of closure could be in the 2040’s. To date, a closure report has not been prepared.

14 Monitoring and Reporting Program

The objectives of the 2025 Monitoring Program are based on the 2012 Environmental Monitoring
Report (Jp2g 2013). This report was submitted to the Ministry to address Conditions 38, 39, 40,
and 41 of the ECA to obtain approval for Stage 2 landfilling operations. The proposed monitoring
program includes:

e Measure groundwater levels during two sampling events;

e Collect groundwater samples from selected monitoring stations;

e Collect surface water samples during two sampling events and after two storm events;
e Provide an assessment of the data collected; and

e Report on the status of all monitoring wells and compliance with O.Reg. 903.

This program was developed based on additional Ministry ground and surface water technical
review comments on the application and annual monitoring reports. The monitoring program and

reporting has been refined accordingly to address various comments.

The 2025 ground and surface water monitoring program included the following:

Groundwater Locations Spring Event Fall Event
BH-2 Deep, BH-2 Shallow, BH-4 Deep, BH-4 Water Levels — Water Levels —
Shallow, BH-5, BH-6 Deep, BH-6 Shallow, Parameters as Parameters as listed in

BH-7 Deep, BH-7 Shallow, BH-8, BH-9 Deep, listed in Column 1 Column 2 of Schedule 5
BH-9 Shallow, BH-10 Deep, BH- 10 Middle, of Schedule 5

BH-10 Shallow, BH-11 Deep, BH-11 Shallow,

BH-12, BH-13 Deep, BH-13 Shallow, BH-14

Deep, BH-14 Shallow, BH-15 Deep, BH-15

Shallow, BH-16 Deep, BH-16 Shallow, BH-17

Deep, BH-17 Shallow

Surface Water Locations Summer, Fall 2 Storm
SW-1A Parameters as listed in
SW-2 (MVC) Upgradient Column 3 of Schedule 5

SW-3 (BLC) Downgradient
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2.0

In addition to the two regular surface water monitoring events, additional surface water sampling
events were not completed following a storm. Surface water analysis for all events includes
parameters listed in Column 3 of Schedule 5.

The program includes the following amendments to the monitoring as described in the 2013
Environmental Monitoring Report: Monitoring wells BH-15, BH-16, and BH-17 were installed in
2013. Additionally, monitoring well BH-1 was decommissioned in 2018.

As required by ECA Condition 81(a), a site-specific Trigger Mechanism and Contingency Plan
which was presented in the 2014 Annual Report is included in this Report.

BACKGROUND

Investigations of the Ross WDS have been carried out over several years, beginning in 1990 by
Golder Associates Limited (GAL). Over this period, numerous boreholes were constructed and
equipped with monitoring wells. In 2000, a borehole geophysical investigation was completed.
Details on the drilling activities and borehole records were submitted by GAL (2006 and 2007).
Discussions on the geological and hydrogeological details have been summarized in this report
and are based on GAL descriptions.

There are 28 groundwater monitoring points constructed within the vicinity of the landfill site.
These consist of 3 single level piezometers, 11 bi-level piezometers and 1 tri-level piezometer.
Monitoring well locations are provided in Figures 1 and 3. Immediately north of the fill area
boundary there is a “draw” in the woodlot that at times experiences seasonal standing water
during wetter periods of the year. The Township has in the past collected surface water samples
from this location (i.e., surface water location SW-1). As a result of the nature of this area (low
area catching meltwater and stormwater only) surface water SW-1 was moved northeast to
approximately 25 meters west of monitoring well BH-11. This is proximal to the area where it is
anticipated that the groundwater discharges to the surface. The first sampling of the relocated
SW-1 (now referred to as SW-1A) was in 2012. The location of the relocated SW-1A is provided
in Figure 3.

2.1 Ministry Technical Review Comments

Since the amalgamation of the former Township of Ross, Township of Westmeath, Village of
Beachburg, and Village of Cobden to form the Township of Whitewater Region, a number of
Ministry technical reviews have been completed on the Ross Waste Disposal Site. Relevant
correspondence is provided in Appendix C, and the most recent ground and surface water
comments are summarized below.
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Ministry Groundwater Water Comments
MECP Memorandum dated July 26, 2022
Review of the 2021 Annual Report and Jp2g

letter June 21, 2022

Comments

Groundwater Trigger Mechanism — The results
from the 2021 monitoring reveals all
parameters below the trigger median value with
the exception of TDS of BH17-B. Values are low
and do not reveal increasing trend. Agricultural
activities adjacent to monitoring wells BH-15
and BH-16. If concentrations from these
locations continue to rise and there are lines of
evidence that suggests that they are landfill
related, additional action will be required.

A review of any increasing trends in landfill leachate
indicator parameters at the CAZ limits was provided in the
2024 annual report. Additional review and survey (if
needed) of monitoring well ground elevations will be
conducted to better define the vertical delineation of the
landfill leachate plume at the monitoring wells BH-5, BH-12,
BH-13, and BH-14 located between the landfilling area and
the CAZ limits. Also review adjacent land use in 2026.

Operation Changes - The changes will trigger to
amend the ECA. | have no concerns for these
changes from groundwater perspective.

Plans illustrating the reconfigured waste mound design and
new waste storage and transfer facilities has been developed
in support for an application to amend the ECA.

Groundwater Monitoring Program in 2022 - The
proposed groundwater monitoring program is
acceptable.

Agreed, and will continue to be sampled moving forward.

Ministry Surface Water Comments
MECP Memorandum dated October 31, 2024
Review of the 2023 Annual Report

Comments

The consultant’s interpretation of surface water
impact is reasonable in that the landfill is not
having an adverse effect on surrounding surface
water; however, there are increasing
concentrations of leachate indicator parameters
at BH-5 (leachate well) beginning in around 2015.
Concentrations of TAN, boron, chloride, iron and
copper in BH-5 have the potential to impair
surface waters.

Assume TAM is TKN Surface water quality at the site is
discussed in Section 8.0.

The consultant has provided a response to
previous comments on the 2021/22 annual
reports. Moving forward:

- the consultant will compare surface water
quality data to the CWQG of 3 mg/L for
nitrate-nitrogen.

- sodium, strontium, and manganese will
be added to the surface water parameter
list.

- phenols will be removed from the trigger
mechanism.

- the trigger concentrations for chloride
and boron will be changed to the CWQG
values.

The proposed surface water program was completed in
2025 and will continue as approved by MECP
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The above responses are acceptable. The proposed
surface water monitoring program for 2024 is
acceptable.

The concentration observed at the trigger location
(SW-1A) on each sampling event should be
compared to the trigger concentration value for
each parameter. The contingency plan should be
triggered if there is an exceedance of trigger
concentrations for any one of the trigger
parameters over four consecutive events (i.e., one
monitoring year) and/or there are significant
changes to the surface water quality (i.e., increase
in leachate indicator parameters versus historical
values or clear apparent increases in indicator
parameter concentrations over time). The trigger
mechanism should be reviewed annually to
ensure it is still relevant to the site-specific
leachate indicators and conceptual site model.

The contingency plan will be triggered if trigger
concentrations exceed over four consecutive events.
Surface water quality at the site is discussed in Section
8.0.

Careful examination of surface water quality data
relative to PWQOs and CWQGs should continue
and should include trend plots of key leachate
indicator parameters over time to visualize if
parameter concentrations are increasing in
surface water locations adjacent to the site.

A graph presenting the concentrations over time at SW-
1A is presented in Section 8.0.

It appears the consultant has considered the
previous comments about not impinging on the
30m buffer on the north side of the site. They
indicate waste was removed from the south
portion of the mound and placed on top of the
mound. The consultant should probably confirm
that this would conform to the approved
elevations for the site.

The buffers surrounding the landfilling area exceed 30m,
the revised final elevations are proposed in the
application to amend the ECA.

The ECA application should be reviewed by
Approvals Branch to make sure minimum buffer
requirements are met.

Agreed

The Township initiated contact with MECP on February 24, 2022, regarding a proposed redesign
and expansion of the waste mound to accommodate a new access road, weigh scales and
waste/recycling material storage facilities. The Township filed an application to amend the ECA

in December 2025.

3.0 GEOLOGICAL CONDITIONS

The geological conditions of the site have been reported in detail in previous submissions (GAL
and Jp2g). Borehole logs are found in Appendix D. The geological conditions are summarized as

follows:
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4.0

Fill Materials:

Fill consisting of sand or silty sand was encountered at boreholes BH-2, BH-3, BH-4, BH-4A, BH-5,
BH-9, BH-10, and BH-12. Fill material at the site ranged in thickness from 0.2 meters at borehole
BH-3 to approximately 4.9 meters at borehole BH-12. Refuse was encountered at locations BH-2,
BH-5, BH-9, and BH-12.

Native Overburden Material:

Native overburden materials were encountered at locations throughout the site. Topsoil with an
average thickness of 0.13 meters was encountered at boreholes BH-1, BH-3, BH-6, BH-7, BH-8,
BH-10, BH-11, BH-13, and BH-14. A sand layer was encountered at locations throughout the site
with layers of sand and gravel being present in the northern part of the site at boreholes BH-3,
BH-4, BH-5, BH-7, and BH-14. Layers of silty clay to clay silt were encountered at boreholes BH-1,
BH-2, BH-3, BH-6, BH-8, BH-10, BH-11, and BH-13. The average thickness of this layer was in the
order of 1.4 meters. At borehole locations BH-1, BH-2, and BH-11, a layer of glacial till was
encountered below the sand and silty clay at an average depth of 12 meters below ground surface.

Bedrock:
The site is reported to be underlain by granitic bedrock at depths approaching 13 meters at
various locations about the site.

2013 Well Data:

The geologic conditions of the site for wells located along the property boundary include a layer
of topsoil followed by medium-grained sand and some clay at BH-15 that is located in the northern
corner of the site property. A thin layer of topsoil followed by fine, medium, and coarse-grained
sand intermixed with gravel and some stones was encountered at the shallow setting of BH-16,
while sand intermixed with gravel was observed at the deep setting of BH-16 located along the
northwest property boundary of the site. A layer of sandy clay followed by silty sand was observed
at the northeast property boundary of the site at BH-17.

HYDROGEOLOGY

4.1 Hydraulic Conditions

Hydraulic conductivities at the site have been determined by rising head tests and from grain size
distributions. Hydraulic conductivities at the site are reported to range from 1.7 x 10-4 cm/s to 13
x 10-2 cm/s. These values are considered to be representative of what would be expected for the
overburden sand deposit in the area of the site. The average linear groundwater velocity has been
reported to vary between 1 and 45 meters per year.

Groundwater levels were measured at the monitoring well locations at the site to assist in
determining the direction of groundwater flow. The 2025 water table elevations (geodetic) are
provided in Table 1. Vertical gradients determined from the 2025 water level data are also
provided.
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Table 1: Summary of Water Level Data

Monitoring Well

May-25

Oct-25

BH-1 Decomissioned

BH-2B Shallow 152.87 ﬁ 152.83 @
BH-2A Deep 153.03 152.66

BH-3 Destroyed

BH-4A Shallow 152.40 151.73 ﬁ
BH-4 Deep 151.81 @ 152.30

BH-5

BH-6B Shallow 152.40 — 152.08 —
BH-6A Deep 152.44 152.12

BH-7B Shallow 151.91 151.60

BH-7A Deep 151.48 @ 151.16 @
BH-8 153.53 153.20

BH-9B Shallow 153.88 @ 152.05 >
BH-9A Deep 152.53 152.18

BH-10C Shallow 152.87 152.52

BH-10B Middle 15289 (> | 15256 )
BH-10A Deep 152.92 152.60

BH-11B Shallow 151.96 ﬁ 151.74

BH-11A Deep 152.14 151.88 ﬁ
BH-12 152.73 152.39

BH-13B Shallow 152.16 @ 151.57 >
BH-13A Deep 151.94 151.31

BH-14B Shallow 152.68 152.36

BH-14A Deep 152.66 — 15233
BH-15B Shallow 151.10 — 150.74

BH-15A Deep 151.11 150.75 —
BH-16B Shallow 151.85 151.54

BH-16A Deep 151.82 — 151.53 —
BH-17B Shallow 152.01 @ 151.63

BH-17A Deep 151.95 151.61 —

ﬁ - Direction of vertical hydraulic gradient

N/A - No groundwater elevation available
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4.2 Groundwater Flow

The direction of overburden groundwater flow from the October monitoring event is provided in
Figures 4A and 4B for shallow and deep groundwater, respectively. Consistent with previous
years, the groundwater flow is interpreted to be northward. Locally, the groundwater table is
relatively flat. Hydraulic gradients are 0.0074m/m (deep and shallow setting) between BH-2 and
BH-7 and from 0.0059m/m (deep setting) to 0.0046m/m (shallow setting) between BH-8 and
BH-7.

Deep
Distance between wells BH-2A to BH-7A = 200 metres
Head drop from BH-2A to BH-7A (October 2025) = 152.66 — 151.16/200 = 0.0074m/m

Shallow
Distance between wells BH-2B to BH-7B = 200 metres
Head drop from BH-2B to BH-7B (October 2025) = 152.83 — 151.60/200 = 0.0061m/m

Deep
Distance between wells BH-8 to BH-7A = 340 metres
Head drop from BH-8 to BH-7A (October 2025) = 153.20—- 151.16/340 = 0.0059m/m

Shallow
Distance between wells BH-8 to BH-7B = 340 metres
Head drop from BH-8 to BH-7B (October 2025) = 153.20— 151.60/340 = 0.0046m/m

4.3 Conceptual Model

The leachate generated at the landfill will migrate in a predominately vertical direction because
of the high permeability of the material in the unsaturated zone. The physical characteristics
(density, solubility) of the chemicals in the leachate will determine whether the contaminants will
migrate along the water table surface, or within the saturated zone along the bedrock surface.
The primary pathway for leachate migration is north from the fill area.

North of the fill area is SW-1A which is located near the intersection of two areas characterized
as being “seasonal draws” that at times catch seasonal water. The location of SW-1A is shown in
Figure 3.

5.0 WELL MAINTENANCE

All wells are reported to be in working order in 2025. A photographic record of all well locations
from the 2025 environmental monitoring is provided in Appendix E.

There are currently 28 groundwater monitoring points established at the site. These consist of 3
single level piezometers, 11 bi-level piezometers, and 1 tri-level piezometer. The location of the
monitoring wells is provided in Figure 3. The name, elevation, type, location, and operational
status of respective wells are provided in Table 2.
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Table 2: Monitoring Well Status

Reference Elevation Ground Top of Screen Depth Coordinates

Monitoring Well Top of Pipe

Elevation (Metres Below Well Type Operational Status

[mAsL) [mAsL) Ground) [mASL) Easting Northing
BH-1 - - 12.90 - On-Site Upgradient 358731 5055129 Decommisioned
BH-2B Shallow 162.15 16141 2.80 15261 On-Site Cross Gradient 358579 5055310 Operational
BH-2A Deep 162.15 161.41 11.30 150.11 On-Site Cross Gradient 358579 5055310 Operational
BH-3 - - 28.50 - On-Site Cross Gradient - - Destroyed
BH-4A Shallow 159.84 159.09 7.70 151.39 On-5ite Centre 358738 5055412 Operational
BH-4 Deep 159.86 159.19 12.30 146.89 On-5ite Centre 358738 5055412 Operational
BH-5 - - 7.70 - On-Site Centre 358655 S055367 Operational
BH-6B Shallow 160.65 159.83 9.80 150.03 CAZ - Down Gradient 358636 5055417 Inaccessible
BH-G6A Deep 160.46 158.79 1450 14529 CAZ - Down Gradient 358636 5055417 Operational
BH-7B Shallow 15874 158.20 6.00 152.20 CAZ - Down Gradient 358657 5055487 Operational
BH-7A Deep 158.31 158.15 1285 14520 CAZ - Down Gradient 358657 5055487 Operational
BH-8 162.27 161.34 10.70 150.64 On-Site Upgradient 358915 5055245 Operational
BH-98B Shallow 15998 159.07 6.80 152.27 On-Site Centre 358704 5055345 Operational
BH-SA Deep 159.98 159.08 11.85 147.23 On-5ite Centre 358704 5055395 Operational
BH-10C Shallow 158.97 158.01 5.75 152.26 On-5ite Centre 358796 5055382 Operational
BH-108B Middle 15885 158.04 10.50 14754 On-Site Centre 358796 5055382 Operational
BH-10A Deep 159.01 158.01 15.09 14292 On-5ite Centre 358796 5055382 Operational
BH-11B Shallow 154.02 153.12 2.80 15032 CAZ - Down Gradient 358755 5055521 Operational
BH-11A Deep 154.02 15312 6.85 146.27 CAZ - Down Gradient 358755 5055521 Operational
BH-12 16091 160.31 (2) 8.20 152.11(2) On-5ite Centre 358762 5055401 Operational
BH-13B Shallow 156.84 156.24 (2) 5.30 150.94 (2) CAZ - Down Gradient 358624 5055533 Operational
BH-13A Deep 156.82 156.22 (2} 7.80 148.432 (2] CAZ - Down Gradient 358624 5055533 Operational
BH-14B Shallow 157.87 157.27 (2) 7.25 150.02 (2) CAZ - Cross Gradient 358798 5055454 Operational
BH-14A Deep 157.88 157.28 (2) 10.50 146.78 (2) CAZ - Cross Gradient 358798 5055454 Operational
BH-158 Shallow 15391 15297 454 148425 CAZ - Down Gradient 358589 5055746 Operational
BH-15A Deep 153.79 152.92 8.78 144,141 CAZ - Down Gradient 358590 5055746 Operational
BH-16B Shallow 164.20 163.29 10.16 153,128 CAZ - Down Gradient 358440 5055614 Operational
BH-16A Deep 163.97 163.28 14.60 148 675 CAZ - Down Gradient 358439 5055615 Operational
BH-17B Shallow 15496 15423 457 149658 CAZ - Down Gradient 358834 5055539 Operational
BH-17A Deep 15472 154.00 10.67 143336 CAZ - Down Gradient 358831 5055539 Operational
Notes:

1) BH-6A was repaired October 2018

2) Pipe cut

6.0

2025 ENVIRONMENTAL MONITORING

In 2025, two (2) water quality-monitoring events were completed in which groundwater levels
and selected water quality samples were collected as required by Condition 73 of ECA No.
A413209. The required ‘spring’ and ‘fall’ events were completed in May and October 2025,
respectively. As per Condition 72 of the ECA, surface water sampling was carried out during the
spring and fall sampling events. In addition, the ECA requires that surface water samples be
collected following two (2) storm events. In 2025, Storm event sampling was not completed. Table
3 indicates the monitoring stations required under the ECA and identifies which stations were
sampled during the 2025 monitoring program during the 2025. The locations of the monitoring
stations are provided in Figure 3.

All sampling in 2025 was completed by Jp2g Consultants Inc. with laboratory analysis completed
by Eurofins Environmental Testing Ottawa. All sampling was completed in general accordance
with standard sampling procedures provided in Appendix F.
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Table 3: 2025 Environmental Monitoring Details

. . May-25
Monitoring Well Rs::'crzd L.:):gig:ii):\ Storm Event Water sampled

Level
BH-1 Decommissioned
BH-2B Shallow v v Vv +VOCs Vv v
BH-2A Deep v Vv Vv +VOCs Vv NS
BH-3 Destroyed
BH-4A Shallow v Vv Vv v +VOCs Vv Vv
BH-4 Deep v Vv Vv Vv +VOCs Vv Vv
BH-5 Vv v v +VOCs v v
BH-6A Deep v Vv v +VOCs Vv Vv
BH-6B Shallow v Vv v +VOCs v Vv
BH-7A Deep Vv v v +VOCs Vv Vv
BH-7B Shallow v v Vv +VOCs Vv v
BH.8 v +VOCs +

Vv v DUP v v +DUP
BH-9A Deep Vv v v +VOCs Vv Vv
BH-9B Shallow v v Vv +VOCs Vv v
BH-10A Deep v v v +VOCs Vv Vv
BH-10B Middle v v v v +VOCs Vv v
BH-10C Shallow v Vv Vv v +VOCs v Vv
BH-11A Deep v Vv Vv v +VOCs Vv Vv
BH-11B Shallow v Vv Vv v +VOCs v Vv
BH-12 Vv v v +VOCs v v
BH-13A Deep v Vv Vv v +VOCs Vv Vv
BH-13B Shallow v Vv Vv v +VOCs v Vv
BH-14A Deep v v v Vv +VOCs v v
BH-14B Shallow v v v v +VOCs Vv v
BH-15A Deep v v +VOCs Vv Vv
BH-15B Shallow v Vv +VOCs Vv v
BH-16A Deep v v +VOCs Vv Vv
BH-16B Shallow v Vv +VOCs Vv v
BH-17A Deep v v +VOCs Vv Vv
BH-17B Shallow Vv v +VOCs v Vv
MVC (SW-2) v - - Vv NS
SW-1 Historical Removed
SW-1A Current v - - v +VOCs Vv
BLC (SW-3) v - - Vv NS
Notes:
1) NS - No sample was taken as location was dry or inaccessible
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2) DUP - Duplicate samples were taken

3) VOCs - Volatile Organic Compound Samples Collected

4) VOCs as listed in column 1 were analyzed

5) -- No storm event collected in 2025
7.0 GROUNDWATER QUALITY
7.1 Assessment Program

Groundwater sampling was completed at the Ross WDS to evaluate the quality and to assess any
impact that the site may have on the local groundwater environment. Results of the compiled
chemical analysis are provided in Appendix G. The following sections discuss the variation of
chemical concentrations of the sampled groundwater at monitoring locations throughout the site.
These sections include assessment of the site background water quality, leachate impacted
groundwater, and water quality from other sample locations about the site. Where applicable,
chemical concentrations have been compared to the Ontario Drinking Water Standards,
Objectives, and Guidelines (ODWS/0G) and, if relevant, the Provincial Water Quality Objectives
(PWQOQ’s). When available, groundwater elevations were provided in the long-term trend graphs
to illustrate the relative groundwater elevation in correlation to the chemical trends.

7.2 Quality Assurance and Quality Control

Blind field duplicate samples were collected from monitoring wells BH-8 during the spring and fall
events. Duplicate samples were not collected for surface water stations during the monitoring
events. All quality assurance and quality control (QA/QC) duplicate samples were submitted for
laboratory analysis of the environmental quality parameters listed in the environmental
monitoring program. The QA/QC results are presented in the chemical database that is provided
in Appendix G.

All the average RPD values calculated were <25% for all duplicate. This suggests that the sample
handling and analytical protocols were acceptable, and that analytical results were reproducible.

7.3 Overburden Groundwater

The following sections provide a discussion on the analytical results from the samples collected
from individual sample locations. The location of all monitoring wells is provided in Figure 3.

Background Well BH8

Monitoring well BH-1 is located on site in the southwestern corner and has historically been
interpreted to be representative of background conditions. However, as landfilling within Stage 1
surrounded this borehole, it no longer became reliable as a background location. Accordingly,
monitoring well BH-1 was decommissioned in the fall of 2018. Groundwater quality from
monitoring well BH-8 that is located in the northeast corner of the site is considered
representative of background values.
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All concentrations from monitoring well BH-8 reveal values that are less than the ODWS/OG. An
apparent anomalous elevated DOC level was noted in October 2023. Levels returned to historical
values in 2025. Concentrations of nitrate and TDS may be considered slightly elevated.
Concentrations of chloride and TDS in the vicinity, as previously discussed by Golder Associates
Ltd (GAL), suggest potential impact from road de-icing operations along Kohlsmith Road. The
elevated nitrate concentrations are attributed to the application of fertilizers on surrounding
agricultural land. Table 4 outlines the concentrations of typical overburden background indicator
parameters from the 2025 monitoring at BH-8 and the median values from the entire sampling
history at this location.

Table 4: Background Values Monitoring Well BH-8

BH-8
Parameters ODWS/0G .
Median Values

TDS 500 278 216 231
Chloride 250 7 7 7.0
Sulphate 500 15 16 15
Nitrate 10 8.81 <0.10 6.59
Alkalinity 30-500 171 181 141
Sodium 200 4 4 4
Manganese 0.05 0.01 - <0.01
Barium 1 0.04 0.05 0.03
Boron 5 <0.01 <0.01 <0.01
Calcium - 65 69 54

All values in mg/L

Median values are taken from the sampling history
-- Not analyzed

BOLD - Exceeds ODWS/0G

Leachate Well BH-5

Leachate characteristics are typically those chemical concentrations that exhibit the highest
chemical values. In the case of the Ross WDS, leachate values are considered to be representative
of concentrations from samples collected from monitoring well BH-5. Monitoring well BH-5 is
located immediately downgradient of where recent landfilling activities have taken place, at the
north-eastern edge of the Stage | landfilling area. In reference to the borehole log (Appendix D),
monitoring well BH-5 is completed in approximately 9.1 m of fine to medium grained loose to
compact sand with trace silts. Monitoring well BH-5 exhibits concentrations thought to be more
representative of leachate from recent landfilling activities.

Water quality from monitoring well BH-5 reveals manganese (May only), TDS, alkalinity, chloride,
sodiumboron, and barium to exceed ODWS/OG in 2025. Concentrations at this location are also
characterized by elevated values of TDS, chloride, alkalinity, sodium, manganese, barium, boron,

March 2026 15|Page
PART 2 FINAL REPORT



Jp2g Ref No. 17-6047) m
Ross Waste Disposal Site — 2025 Monitoring Report

and calcium relative to background concentrations. Table 5 provides a comparison of indicator
parameters from BH-5 to background values. Graph 1 outlines concentrations of the typical
leachate parameters over the past six monitoring events.

Table 5: Range of Leachate Values

BH-8 BH-5 BH-5
Parameters ODWS/0G Backgr?und Leachate Leachate
Median [\ EYY Oct Range
Value
TDS 500 231 2440 2340 94 - 3240
Chloride 250 7.0 370 335 3-622
Sulphate 500 15 <10 <10 5-125
Nitrate 10 6.59 <1.0 <0.10 <0.05-6
Alkalinity 30 - 500 141 1490 1610 62 - 2110
Sodium 200 4 370 341 1-561
Manganese 0.05 <0.01 0.11 -- <0.01-8.73
Barium 1 0.03 1.29 1.18 <0.01-2.9
Boron 5 <0.01 7.4 4.98 <0.01-9.7
Calcium - 54 132 143 23-322

All values in mg/L

BOLD - Exceeds ODWS/0OG

-- Not analyzed

Median values are taken from the sampling history
Leachate range values taken from the sampling history
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Graph 1: Leachate Parameters over Time BH-5
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Historically BH-5 has shown a sensitivity to seasonal trends. Lower concentrations are typically
observed in the spring which could be a result of spring freshet dilution to the otherwise high
concentrations at this location. Into 2023, this trend has somewhat stabilized, which is
demonstrated in Graph 1. The trend will continue to be tracked as future data is collected. A slight
increasing trend is noted for alkalinity, TDS, and sodium. However, Sodium concentrations remain
moderate compared to TDS and alkalinity.
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Monitoring Well BH-2

Monitoring well BH-2 is a bi-level well (BH-2A Deep setting and BH-2B Shallow setting) that is
located at the western corner of the site. This well is interpreted to be slightly outside the main
flow path from the waste disposal area.

The deep piezometer setting was sampled in May 2025 and was dry during October and could not
be sampled. The chemical profile has historically been similar to, and sometimes less than
background values at this location. Long-term trends at this location are illustrated in Graph 2. At
this time, BH-2 Deep is not interpreted to be impacted by the landfill site.

The shallow piezometer setting was sampled during both monitoring events. Concentrations at
this location appear to show intermittent fluctuations in values among sampling events. At times,
concentrations are in line with historical sampling values, whereas at other times they are
elevated. It is possible that the chemical profile at this location is highly sensitive to the
groundwater elevation (Graph 3). BH-2 Shallow exhibits slight evidence of impact from the landfill
site.

Concentrations at the deep and shallow settings of BH-2 were compared to surface water quality
guidelines. Copper and (to a lesser extent) boron have been known to exceed PWQO’s at BH-2B

(shallow) from time to time.

Table 6 provides a comparison of chemical results from monitoring well BH-2 to background levels
and leachate characteristics in 2025. Chemical trends are provided in Graphs 2 and 3.

Table 6: Comparison of BH-2 to Background and Leachate Concentrations

BH-8 BH-5 BH-2A Deep BH-2B Shallow
Parameters ODWS Background Leachate W EW Oct \EW Oct
2025
TDS 500 231 94 - 3240 160 - 454 570
Chloride 250 7.0 3-622 14 - 3 5
Sulphate 500 15 5-125 24 - 10 25
Nitrate 10 6.59 <0.05-6 <0.10 - 0.39 1.17
Alkalinity 30 - 500 142 62 -2110 109 - 379 480
Sodium 200 4 1-561 7 - 6 11
Manganese 0.05 <0.01 <0.01-8.73 0.04 -- 3.05 --
Barium 1 0.03 <0.01-2.9 0.03 - 0.09 0.1

All values in mg/L

Background concentrations are median values

Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history
Leachate range values taken from the sampling history
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Graph 2: Leachate Parameters over Time BH-2A Deep
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Graph 3: Leachate Parameters over Time BH-2B Shallow
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Monitoring Well BH-4

Monitoring location BH-4 is a bi-level well (BH-4A Shallow setting and BH-4 Deep setting) and is
located on-site, downgradient in the northern corner of the active fill area. Ontario Drinking
Water Standard exceedances of manganese (0.04 mg/L in May), nitrate during all monitoring
events, and TDS during both monitoring events except for May 2025 were noted at the monitor’s
deep setting. This well also reveals elevated concentrations of nitrate, TDS, alkalinity, chloride,
sulphate, sodium, manganese, and barium in relation to background values. Water quality at
monitoring well BH-4 Deep reveals subtle increasing trends in recent years. Water quality at BH-
4 Deep is thought to be slightly impacted by the landfill site.
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The shallow piezometer results show that nitrate concentrations exceeded the ODWS during both
monitoring events, and TDS exceeded the ODWS only during the October 2025 monitoring event.
Similar to the deeper setting, this well also reveals elevated concentrations of alkalinity, TDS,
chloride, sulphate, nitrate, sodium, and barium in relation to background values. Water quality at
BH-4A Shallow is also interpreted to be slightly impacted by the landfill site, however no
significant long-term trends are observed. Table 7 illustrates the chemical contractions from this
location in comparison to background and leachate values. Trends over time are provided in
Graphs 4 and 5.

Concentrations analyzed during the 2025 monitoring period at the shallow setting do not exceed
surface water guidelines (PWQQ's). In the deep setting, boron exceeded the PWQQ’s in May and
October.

Table 7: Comparison of BH-4 to Background and Leachate Concentrations

BH-8 BH-5 BH-4 Deep BH-4A Shallow
Parameters ODWS Background Leachate May Oct \EW, Oct
TDS 500 231 94 - 3240 610 696 495 551
Chloride 250 7.0 3-622 42 54 23 26
Sulphate 500 15 5-125 33 44 23 33
Nitrate 10 6.59 <0.05-6 15.9 13 19.1 17.9
Alkalinity 30-500 142 62 -2110 363 431 283 327
Sodium 200 4 1-561 21 28 9 12
Manganese 0.05 <0.01 <0.01-8.73 0.04 - <0.01 -
Barium 1 0.03 <0.01-2.9 0.12 0.15 0.09 0.1

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history
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Graph 4: Leachate Parameters over Time BH-4 Deep
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Long-term trends illustrated in Graphs 4 and 5 show a gradual increase in several parameters
from 2014 to 2019 with stable concentrations in recent years. Slight concentration fluctuations
noted in the deep and more severely in shallow settings correlate with the seasonal fluctuations
in the groundwater table. Lower concentrations in the spring can be attributed to groundwater
dilution resulting from spring freshet.

Monitoring Well BH-6

Monitoring location BH-6 is a bi-level well (BH-6A Deep setting and BH-6B Shallow setting) which
is located to the north of the landfill area and is interpreted to be within the flow path and
downgradient from the site.

Concentrations from the deep piezometer setting reveal all assessed chemical concentrations to
be less than ODWS/OG values, except for DOC. Concentrations are relatively consistent over time
at this location, with the exception of a slight decrease in the stability of several parameters in
recent years (October 2019). Since 2019 the concentrations have remained slightly elevated.
Graph 6 outlines the chemical profile at this location and shows that chemical concentrations
from the deep setting do not appear to be influenced by the groundwater elevations. The
groundwater at BH-6A deep is not interpreted to be impacted by the landfill site.

The shallow piezometer setting reveals concentrations of DOC and iron to exceeded the ODWS
during both monitoring events, and manganese and TDS to exceed the ODWS during the May
2025 monitoring event. Parameters such as TDS, alkalinity, chloride, sulphate, sodium,
manganese, and barium reveal concentrations that are somewhat higher than background values.
This may suggest that the groundwater at BH-6B Shallow could be affected by the landfill
operations. Notably increasing long-term trends revealed in Graph 7 reaffirm this. Table 8
provides a comparison of sampling results to background and leachate concentrations at the site.

Table 8: Comparison of BH-6 to Background and Leachate Concentrations

BH-8 BH-5 BH-6A Deep BH-6B Shallow
Parameters OPWS Background Leachate May Oct May Oct
2025
TDS 500 231 94 - 3240 172 185 532 456
Chloride 250 7.0 3-622 15 17 73 54
Sulphate 500 15 5-125 22 21 18 17
Nitrate 10 6.59 <0.05-6 <0.10 <0.10 <0.10 <0.10
Alkalinity 30-500 142 62 -2110 127 146 299 259
Sodium 200 4 1-561 11 13 54 47
Manganese 0.05 <0.01 <0.01-8.73 0.01 -- 0.28 -
Barium 1 0.03 <0.01-2.9 0.02 0.03 0.15 0.16

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history
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Graph 6: Leachate Parameters over Time BH-6A Deep
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Being directly downgradient from both BH-5 and the active landfilling area, it is likely that the
spikes shown on Graph 7 can be associated with the concentration spikes that are experienced
by BH-5. Peak concentrations of the spikes shown in the BH-5 monitoring results are significantly
higher than those which are represented in BH-6B data. This decline in concentration between
the two well points suggest a large amount of contaminant attenuation within the subsurface.
Concentrations in recent years have dramatically increased at the shallow setting of this location;
this trend will be tracked over future monitoring periods.

Water quality at BH-6 was compared to PWQQO's. All parameters at the deep and shallow setting
are shown to be less than PWQQ's at this location. Similarly, all parameters at the shallow setting
are shown to be less than PWQOQ’s at this location except for boron which exceed the PWQO
consistently since April 2016. However, the chemistry values met the CWQGs during monitoring
events.

Historically, copper has also shown PWQO exceedances since April 2016; however, no exceedance
was observed during the Spring 2025 monitoring event.

Monitoring Well BH-7
Monitoring location BH-7 is a bi-level well (BH-7A Deep setting and BH-7B Shallow setting) which
is located slightly further north than monitoring well BH-6. This well is in the downgradient flow
path from the fill area.

The results indicate that from the deep piezometer setting, TDS exceeded the ODWS during the
October monitoring event and manganese exceeded the ODWS in May event. Nitrate values
exceeded the ODWS during both 2025 monitoring events. The anomalous DOC exceedance in
October 2023 has returned to historical levels in 2025. Samples from this location also exhibit
concentrations of TDS, chloride, sulphate, nitrate, alkalinity, sodium, manganese, and barium to
be greater than background values. Trends from this well are provided in Graph 8 and reveal a
slightly increasing trend since the chemical profile hit a low point in the spring of 2013. Monitoring
location BH-7A Deep may be considered to be slightly impacted from the landfill site based on the
comparison of these parameters.

The shallow setting at this location (BH-7B Shallow) reveals manganese exceeded the ODWS in
May and nitrate, and TDS exceeded the ODWS during both events. Concentrations of TDS,
chloride, sulphate, nitrate, alkalinity, sodium, manganese, and barium at BH-7B Shallow are
elevated above background levels and indicate impact from the waste disposal site. Monitoring
well BH-7B is interpreted to be slightly impacted by the landfill site. Trends for this well are
provided in Graph 9.

Table 9 provides a comparison of sampling results from monitoring well BH-7 to background and
leachate concentrations at the site.
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Table 9: Comparison of BH-7 to Background and Leachate Concentrations

BH-8 BH-5 BH-7A Deep BH-7B Shallow

Parameters ODWS EoCRE et Leachate W\ EW, Oct Oct

TDS 500 231 94 - 3240 428 557 586 682
Chloride 250 7.0 3-622 20 29 34 47
Sulphate 500 15 5-125 22 32 36 49

Nitrate 10 6.59 <0.05-6 17.1 16 14.4 11.8

Alkalinity 30 - 500 142 62 - 2110 243 335 357 417
Sodium 200 4 1-561 9 16 15 28
Manganese 0.05 <0.01 <0.01-8.73 0.15 -- 0.53 --

Barium 1 0.03 <0.01-2.9 0.1 0.15 0.12 0.16

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history

Graph 8: Leachate Parameters over Time BH-7A Deep
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Graph 9: Leachate Parameters over Time BH-7B Shallow
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The water quality from both the deep and shallow settings were compared to the PWQQ’s. All
parameters were found to be lower than criteria exception for boron in October in the shallow
setting. However, the chemistry values met the CWQGs during monitoring events.

Short-term trends presented in Graph 8, and more prominently in Graph 9, indicate some regular
influence on the chemical profile by the local groundwater table elevation. Both Graphs 8 and 9
indicate slight increasing trends.

Monitoring Well BH-9

Monitoring well BH-9 is bi-level piezometer (BH-9A Deep setting and BH-9B Shallow setting) and
is located on the downgradient boundary of the landfilling area slightly south-west of monitoring
station BH-4. This well is located within the flow path from the site.

Piezometer setting BH-9A Deep reveals that manganese exceeded the ODWS/OG in May, and TDS
exceeded the ODWS/OG during both events. Concentrations of TDS, chloride, sulphate, alkalinity,
sodium, manganese, and barium are greater in comparison to background values and suggest
impact at this location. Concentrations from the deep piezometer setting reveal fluctuating
values over time but overall indicate an increasing chemical profile due to upgradient landfilling
operations (Graph 10).

Monitoring station BH-9B Shallow reveals concentrations of manganese to exceed the ODWS in
May, and alkalinity and TDS concentrations also exceeded the ODWS during both events. The
concentration of iron has increased significantly since April 2021; however, during both 2025
monitoring events, iron concentrations decreased in values below the applicable water quality
guidelines. Concentrations of TDS, chloride, sulphate, alkalinity, sodium, manganese, and barium
are greater in comparison to background values and suggest impact at this location.
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This well is interpreted to exhibit minor impact from the landfill site. Chemical trends from the
shallow setting (shown in Graph 11) reveal a general increase of selected concentrations over
time. Table 10 provides a comparison of sampling results from monitoring well BH-9 to
background and leachate concentrations at the site.

The water quality from both the deep and shallow settings was compared to the applicable
surface water guidelines (PWQOQO’s and or CWQGs). Boron concentrations from the shallow and
deep settings were above the PWQG but less than the CWQG. Copper from the deep setting
exceeded the PWQO in 2025.

Table 10: Comparison of BH-9 to Background and Leachate Concentrations

BH-8 BH-5 BH-9A Deep BH-9B Shallow
Parameters ODWS Background Leachate May Oct \EW, Oct
025
TDS 500 231 94 -3240 754 741 741 754
Chloride 250 7.0 3-622 109 109 92 105
Sulphate 500 15 5-125 31 30 23 30
Nitrate 10 6.59 <0.05-6 1.67 <0.10 <0.50 <0.10
Alkalinity 30-500 142 62 -2110 447 433 468 448
Sodium 200 4 1-561 42 49 36 48
Manganese 0.05 <0.01 <0.01-8.73 2.45 - 3.6 --
Barium 1 0.03 <0.01-2.9 0.18 0.18 0.2 0.24

All values in mg/L

Background concentrations are median values

Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history
Leachate range values taken from the sampling history

March 2026 27| Page
PART 2 FINAL REPORT



Jp2g Ref No. 17-6047)

Ross Waste Disposal Site — 2025 Monitoring Report

4%

Graph 10: Leachate Parameters over Time BH-9A Deep
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Graph 11: Leachate Parameters over Time BH-9B Shallow
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Monitoring Well BH-10

Monitoring location BH-10 is a tri-level monitoring well that is located just off the northeast edge
of the landfilling area (BH-10A deep, BH-10B middle, and BH-10C shallow).
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The deep piezometer setting (BH-10A) revealed all parameters to be less than ODWS/OG during
the 2025 sampling with the exception of nitrate during both 2025 monitoring events. . The
sampling results are consistent with historical results at this location. A slight decline in TDS
concentrations has been noted over the years, however concentrations have been elevated since
2021. Levels, however, remain within historical ranges (Graph 12). Concentrations of indicator
parameters suggest that monitoring interval BH-10A has not been impacted by the landfill site.

The middle piezometer setting (BH-10B) reveals all parameters to be less than ODWS/OG with the
exception of nitrate during May 2025 monitoring events. (. Similar to the deep setting,
groundwater from this piezometer reveals stable concentrations of indicator parameters that are
not considered to be impacted by the waste site. The 2025 monitoring results are consistent with
historical values (Graph 13) with the exception of a slight decline in TDS concentrations, similar
to the deep setting results. However, a slight upward trend has been observed at both the deep
and middle settings since June 2024.

The shallow piezometer setting (BH-10C) reveals all parameters to be less than ODWS/OG during
the 2025 sampling. Concentrations of indicator parameters reveal values similar to, and less than,
background values indicating that BH-10C Shallow remains unimpacted by the landfill site.
Chemical concentrations from this location do not reveal any significant increasing trends,
however, do appear to be more sensitive to change in groundwater elevation (as shown in
Graph 14) than other settings at this location. Table 11 provides a comparison of sampling results
from monitoring well BH-10 to background and leachate concentrations at the site.

Table 11: Comparison of BH-10 to Background and Leachate Concentrations

BH-10B BH-10C
Parameters ODWS i i SRR Middle shallow
Background Leachate May Oct May Oct
TDS 500 231 94 -3240 292 294 299 305 207 218
Chloride 250 7.0 3-622 10 8 9 12 9 18
Sulphate 500 15 5-125 15 16 15 14 11 12
Nitrate 10 6.59 <0.05-6 12.8 11.1 12.0 2.69 9.03 2.25
Alkalinity 30 - 500 142 62 -2110 158 168 165 176 164 166
Sodium 200 4 1-561 4 4 4 5 4 7
Manganese 0.05 <0.01 <0.01-8.73 | <0.01 -- <0.01 - <0.01 --
Barium 1 0.03 <0.01-2.9 0.04 0.05 0.04 0.05 0.05 0.04

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history
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Graph 12: Leachate Parameters over Time BH-10A Deep
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Graph 13: Leachate Parameters over Time BH-10B Middle
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Monitoring Well BH-11

Monitoring location BH-11 was completed as a bi-level piezometer (BH-11A deep setting and BH-
11B shallow setting). Monitoring station BH-11 is located off-site, downgradient, and directly
north of the landfilling area boundary and slightly northeast from SW-1A.

Concentrations of all parameters from the deep piezometer setting reveal values that are less
than ODWS/OG during the 2025 sampling. Iron concentrations have in the past exceeded the
ODWS/OG on four occasions (2011, 2012, 2014, and 2020). Historical values prior to 2011 were,
on balance, less than laboratory detection limits. Iron concentrations have since reduced although
slightly higher values were observed in October 2025; however, they remain below the water
quality guideline. Concentrations at this location are similar to historical values and are within
range of background values; however, a noticeable increase in alkalinity was observed during the
October 2025 monitoring event, although it remains below the water quality guideline.
Groundwater at BH-11A Deep is not interpreted to be impacted by the landfill site.

Concentrations from the shallow setting do not reveal any values that exceed provincial
guidelines. Impact at BH-11B Shallow is not anticipated.

Table 12 provides a comparison of sampling results from monitoring well BH-11 to background
and leachate concentrations at the site. Groundwater trends from this location are provided in
Graphs 15 and 16 and are noted to be relatively stable.

Concentrations from both the deep and shallow settings were compared to PWQOs. In all
instances, values were less than the respective guidelines.
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Table 12: Comparison of BH-11 to Background and Leachate Concentrations

BH-8 BH-5 BH-11A Deep BH-11B Shallow
Parameters ODWS Background Leachate Oct
TDS 500 231 94 - 3240 197 198 325 159
Chloride 250 7.0 3-620 7 6 8 4
Sulphate 500 15 5-125 23 24 19 15
Nitrate 10 6.59 <0.05-6 8.05 7.41 8.47 6.96
Alkalinity 30 - 500 142 62 - 2110 148 290 207 119
Sodium 200 4 1-525 4 4 4 3
Manganese 0.05 <0.01 <0.01-8.73 | <0.01 <0.01
Barium 1 0.03 <0.01-2.9 0.03 0.04 0.05 0.03

All values in mg/L

Background concentrations are median values

Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history
Leachate range values taken from the sampling history

Graph 15: Leachate Parameters over Time BH-11A Deep
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Graph 16: Leachate Parameters over Time BH-11B Shallow
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Monitoring Well BH-12
Monitoring station BH-12 is a single level piezometer located to the northeast of the fill area and
is immediately downgradient of a former active fill area. Concentrations from this location have
historically been interpreted to represent leachate values at the site with elevated concentrations
of leachate parameters. BH-12 was drilled into the historical waste mound in an area that has not
been actively filled during the last 15 years. All concentrations at monitoring well BH-12 were
found to be below ODWS/OG values in 2025 except for manganese in May and nitrate in October,
and TDS during both events. Concentrations of alkalinity, chloride, sulphate, sodium, barium,
DOC, and calcium are also notably elevated at this location.
Concentrations analyzed during the 2025 monitoring period do not exceed surface water
guidelines (PWQO’s or CWQG’s).
Table 13 provides a comparison of sampling results from monitoring well BH-12 to background
and leachate concentrations at the site. Groundwater trends from this location are provided in
Graph 17.
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Table 13: Comparison of BH-12 to Background and Leachate Concentrations
BH-8 BH-5

Parameters ODWS

Background Leachate

TDS 500 231 94 - 3240 734 676
Chloride 250 7.0 3-620 89 52

Sulphate 500 15 5-125 28 33

Nitrate 10 6.59 <0.05-6 9.74 14.8
Alkalinity 30 - 500 142 62 -2110 431 418
Sodium 200 4 1-525 24 37

Manganese 0.05 <0.01 <0.01-8.73 1.13

Barium 1 0.03 <0.01-2.9 0.2 0.18

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history

Graph 17: Leachate Parameters over Time BH-12
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Long-term trends at monitoring well BH-12 are generally noted to have a stable or subtle
decreasing profile, however, recent sampling events have showed slightly elevated values. Short-
term fluctuations in the well’s chemical profile indicate some level of sensitivity to groundwater
elevation at this location.

Monitoring Well BH-13

Monitoring station BH-13 is a bi-level monitoring well (BH-13A Deep setting, BH-13B Shallow
setting). This well is located to the north and within the flow path mid-way from the landfilling
area to the border of the downgradient CAZ.

The deep piezometer setting at this location reveals all parameters to be less than ODWS/OG,
except for nitrate, which exceeded the guideline during both 2025 monitoring events. Elevated
alkalinity, calcium, and TDS concentrations suggest minor impact at BH-13A Deep. Similar to the
iron concentration profile at monitoring well BH-11, iron concentrations at this location are noted
to be slightly elevated since 2011. The iron concentrations have since reduced to historical levels
(below laboratory detection limits). Trends from this location are provided in Graph 18.

The shallow setting does not reveal any exceedances of ODWS/OG, except for nitrate, which
exceeded the guideline during October 2025 monitoring events. Parameters from the shallow
piezometer setting previously exhibited a fairly consistent trend in concentration with some
short-term fluctuations likely associated with the seasonal change in groundwater levels.
Sampling at this location in the past twelve years, however, has exhibited highly fluctuating peaks
in concentration. Samples collected in the fall appear to show concentrations up to four times as
high as those in the springtime for selected parameters, most notably TDS and alkalinity. This
pattern is clearly represented in Graph 19 by large spikes in concentration during the fall
monitoring events from 2011 through to 2015, and again since 2019. It is likely that these
eccentric trends are related to an extreme sensitivity to groundwater elevation and could be
correlated to an increase in chemical concentrations. Concentrations of indicator parameters are
in general low and the groundwater at BH-13A Deep is considered to be slightly impacted by the
landfill site. The concentration profile at this station should be closely monitored in the future to
identify whether or not the fluctuations seen in Graph 19 are caused by an encroaching leachate
plume, or by other factors.

Table 14 provides a comparison of sampling results from monitoring well BH-13 to background
and leachate concentrations at the site.
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Table 14: Comparison of BH-13 to Background and Leachate Concentrations

BH-8 BH-5 BH-13A Deep BH-13B Shallow

Parameters ODWS EoCRE et Leachate May Oct

TDS 500 231 94 - 3240 222 316 88 370
Chloride 250 7.0 3-620 10 10 3 15
Sulphate 500 15 5-125 17 18 6 20

Nitrate 10 6.59 <0.05-6 10.4 11.7 1.4 11.5

Alkalinity 30-500 142 62 -2110 174 181 67 225
Sodium 200 4 1-525 5 6 3 9
Manganese 0.05 <0.01 <0.01-8.73 | <0.01 - <0.01 --

Barium 1 0.03 <0.01-2.9 0.05 0.06 <0.01 0.03

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS
-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history

Graph 18: Leachate Parameters over Time BH-13A Deep
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Graph 19: Leachate Parameters over Time BH-13B Shallow
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Short-term fluctuations noted at BH-13 Deep and Shallow appear to share some correlation to
the local groundwater elevation. High concentrations on balance correspond with low
groundwater levels.

Monitoring Well BH-14

Monitoring station BH-14 is a bi-level monitoring well (BH-14A Deep setting, BH-14B Shallow
setting). This well is located off-site to the east and is considered to be within the downgradient
flow path from the eastern part of the site.

Samples from the deep and shallow piezometer settings did not reveal any concentrations of
indicator parameters to be greater than ODWS/OG during the 2025 sampling. The low
concentrations of leachate indicator parameters do not indicated any impact.

Concentrations analyzed during the 2025 monitoring period at both the deep and shallow settings
do not exceed surface water guidelines (PWQQ's) at this location.

Table 15 provides a comparison of sampling results from monitoring well BH-14 to background
and leachate concentrations at the site. Trend graphs for this well are provided in Graphs 20
and 21 and reveal slightly increased values of some parameters.
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Table 15: Comparison of BH-14 to Background and Leachate Concentrations

BH-8 BH-5 BH-14A Deep BH-14B Shallow
Parameters ODWS Oct
Background Leachate
TDS 500 231 94 - 3240 194 193 161 214
Chloride 250 7.0 3-620 7 6 3 6
Sulphate 500 15 5-125 24 24 13 20
Nitrate 10 6.59 <0.05-6 8.78 7.24 4.92 7.88
Alkalinity 30-500 142 62 - 2110 132 135 122 174
Sodium 200 4 1-525 4 4 3 4
Manganese 0.05 <0.01 <0.01-8.73 | <0.01 -- <0.01 --
Barium 1 0.03 <0.01-2.9 0.03 0.03 0.03 0.05
All values in mg/L
Background concentrations are median values
Bold exceeds ODWS
-- Not analyzed
Median values are taken from the sampling history
Leachate range values taken from the sampling history
Graph 20: Leachate Parameters over Time BH-14A Deep
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Graph 21: Leachate Parameters over Time BH-14B Shallow
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Monitoring Wells BH-15, BH-16, and BH-17

In the summer of 2013, three bi-level groundwater monitoring wells were constructed to act as
“Point of Compliance” (POC) wells (i.e., wells BH-15, BH-16, and BH-17). Monitoring wells, BH-15A
and B, BH-16A and B, and BH-17A and B are located at the downgradient extent of the municipally
owned contaminant attenuation zone. They are located roughly north, north-west, and north-
east (respectively) of the existing fill area. Locations of these wells are provided in Figure 3.

Tables 16, 17, and 18provide a comparison of the 2025 monitoring results to median background
and leachate concentrations.
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Table 16: Comparison of BH-15 to Background and Leachate Concentrations

BH-8 BH-5 BH-15A Deep BH-15B Shallow

Parameters ODWS Background Leachate May Oct

TDS 500 231 94 - 3240 204 202 327 332
Chloride 250 7.0 3-620 11 8 12 11
Sulphate 500 15 5-125 47 47 16 19

Nitrate 10 6.59 <0.05-6 1.06 <0.10 11.7 11.9

Alkalinity 30 - 500 142 62 -2110 153 150 189 194
Sodium 200 4 1-525 5 5 5 6
Manganese 0.05 <0.01 <0.01-8.73 0.02 -- <0.01 -

Barium 1 0.03 <0.01-2.9 0.04 0.03 0.06 0.07

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history

Table 17: Comparison of BH-16 to Background and Leachate Concentrations

BH-8 BH-5 BH-16 Deep BH-16 Shallow
Parameters ODWS Background Leachate May Oct
TDS 500 231 94 - 3240 715 722 650 602
Chloride 250 7.0 3-620 78 76 59 52
Sulphate 500 15 5-125 35 34 38 39
Nitrate 10 6.59 <0.05-6 3.61 3.59 10.8 6.15
Alkalinity 30 - 500 142 62 -2110 465 458 392 371
Sodium 200 4 1-525 39 43 33 35
Manganese 0.05 <0.01 <0.01-8.73 0.11 0.65 <0.01 141
Barium 1 0.03 <0.01-2.9 0.15 0.23 0.14 0.19

All values in mg/L

Background concentrations are median values

Bold exceeds ODWS

-- Not analyzed

Median values are taken from the sampling history
Leachate range values taken from the sampling history
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Table 18: Comparison of BH-17 to Background and Leachate Concentrations

BH-8 BH-5 BH-17A Deep BH-17B Shallow
Parameters ODWS Background Leachate May

TDS 500 231 94 - 3240 191 189 202 203
Chloride 250 7.0 3-620 7 7 7 6
Sulphate 500 15 5-125 27 28 18 22
Nitrate 10 6.59 <0.05-6 7.42 6.59 7.8 1.51
Alkalinity 30 - 500 142 62 -2110 133 135 156 159
Sodium 200 4 1-525 4 4 4 4
Manganese 0.05 <0.01 <0.01-8.73 | <0.01 - <0.01
Barium 1 0.03 <0.01-2.9 0.03 0.03 0.03 0.03

All values in mg/L

Background concentrations are median values
Bold exceeds ODWS
-- Not analyzed

Median values are taken from the sampling history

Leachate range values taken from the sampling history

Monitoring well BH-15, located northeast of the site and further downgradient along the main
flow path, indicates that all parameters were below the ODWS/OG, except for nitrate at the
shallow setting, which exceeded the guideline during both 2025 monitoring events.

Monitoring well BH-16 is located slightly outside the main flow path from the center of the site
and reveals the highest values of the three locations. Monitoring well BH-16 is also located
approximately 260 meters downgradient from monitoring well BH-6 which is located close to, and
between, the fill area and BH-16.

Concentrations from well BH-16 are at times higher than the respective values from the shallow
and deep levels at BH-6. Historically, monitoring BH-16 has shown exceedances of TDS, boron,
and manganese during both monitoring events. Intuitively, we would expect lower chemical
concentrations with increasing distance from the landfill site. As an example, Graphs 22A and 22B
provide a comparison of TDS concentrations north-west of the site. Graph 22A shows TDS
concentrations over time at the selected locations, and Graph 22B shows the fall 2025 TDS values
at locations based on distance from the site. The locations included in the graphing are as follows:
BH-5 Leachate well; BH-6 immediate downgradient well; BH-13 mid-distance well; and BH16,
furthest downgradient well.
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Graph 22A: Comparison of TDS Values at Downgradient Well Locations Over Time
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As indicated, the leachate values are the highest at BH-5 followed by monitoring well BH-16A, BH-
16B, then BH-13A. Concentrations from monitoring locations BH-16 shallow and deep are higher
than wells BH-13 shallow and deep and BH-6 deep which are all located closer to the fill area. As
shown in the borehole logs (Appendix D), the geology of BH-6 and BH-13 is characterized as being
coarse textured glaciomarine deposits comprised mainly of sand, gravel and silt and clay. The
geology at BH-16 is reported to be more coarse consisting of primarily sand with gravel. Ontario
Geologic Survey (google earth mapping) shows the presence of morainal material approximately
150 m northeast of BH-16. It is possible that the elevated values from BH-16 are either a result of
differing natural mineralization of the groundwater at this location or a result of impacts from
external sources other than the landfill site. We would suggest that the far downgradient wells
are not being severely impacted by the landfill operations and continued monitoring is
recommended.

Graphs 23 and 24 are tri-linear plots that show the relationship of monitoring wells BH-6, BH-13,

BH-15, BH-16, and BH-17 to both background and leachate values for both the shallow and deep
settings during the spring sampling event.

Graph 23: Tri-Linear Plot — POC Shallow Groundwater to Leachate and Background

Shallow Piezometer Settings (May 2025)
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Graph 24: Tri-Linear Plot — POC Deep Groundwater to Leachate and Background

Deep Piezometer Settings (May 2025)
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For both the shallow and deep piezometer settings, water quality from the downgradient
boundary wells (BH-15, BH-16, and BH-17) plots closely to the background water quality and mid
field water quality from BH-8 and BH-13, respectively. Overall, the graphing suggests that the
downgradient wells align more closely with background groundwater than the leachate water
quality, as the samples plot away from the leachate signature (BH-5) and remain grouped with
the background and intermediate monitoring locations. This pattern is observed in both the
shallow and deep piezometer settings, suggesting that groundwater at the downgradient
boundary wells reflects regional groundwater conditions rather than landfill leachate influence.

7.4 Volatile Organic Compound Testing

Samples collected during the spring sampling event from all monitoring stations were analyzed
for the organic parameters that are listed in Column 1 of Schedule 5 (MOE, 1998). The chemical
results are compiled in Appendix G. Concentrations of all parameters from all locations were
below ODWS/OG limits with the following exceptions:

e BH-5: Benzene with a level of 2.9 pg/L, above the standard of 1 pg/L

The levels detected are similar to historical levels. Historically it was not detected. The detection
will be monitored to determine whether a new trend is occurring, or the value is anomalous.
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Historically, monitoring location BH-2 also revealed the presence of organic compounds. The
presence of organic compounds indicates some level of impact because of the landfill operations.
Continued VOC analysis will include the parameters listed in Column 1, Schedule 5 (MOE, 1998).

7.5 Leachate Impacted Area

As described in the previous sections, a number of monitoring wells both on-site and in the near
vicinity of the site show evidence of varying levels of leachate impact. The results continue to
show a diffuse plume present to the north that is characterized by decreasing chemical
concentrations with separation distance from the fill area.

Several parameters have been identified as being indicators of landfill leachate, they include:
alkalinity, barium, boron, calcium, manganese, sodium, strontium, sulphate, and TDS. With
respect to elevated chloride and nitrate at the site, they are considered to be, in part, a product
of de-icing along Kohlsmith Road and fertilizer applications from nearby farming operations,
respectively. The nitrate values at the site are sporadic ranging from below or near the detection
limit at monitoring wells BH-2, BH-5, and BH-6 to greater than 15 mg/L at monitoring well BH-4,
BH-7 and BH12 (14.8 mg/L in October). Nitrate concentrations are elevated in both the shallow
and deep piezometer settings along the north-eastern perimeter of the site. Concentrations at
BH-13 are elevated in deeper setting and slightly in the shallow setting (11.5 mg/L in October),
and further downgradient at wells BH-15 and BH-16, nitrate is elevated in the shallow setting.

Based on the discussion from Section 7.3 the following shows the primary distribution of non and
impacted groundwater at the site.

Perceived To Not Be Impacted Perceived To Be Somewhat Impacted
BH-2 Deep BH-2 Shallow

BH-6 Deep BH-4 Shallow and Deep

BH-8 BH-5

BH-10 Shallow, Medium, Deep BH-6 Shallow

BH-11 Shallow and Deep BH-7 Shallow and Deep

BH-13 Shallow BH-9 Shallow and Deep

BH-14 Shallow and Deep BH-12

BH-15 Shallow and Deep BH-13 Deep

BH-16 Shallow and Deep
BH-17 Shallow and Deep

Figure 5 shows the distribution of the perceived impacted and non-impacted groundwater at the
site.

7.6 Assessment of Impact of Landfill on Groundwater

The Reasonable Use Concept addresses the levels of off-site contaminants which are considered
acceptable by the MECP. The Reasonable Use Criteria (RUC) allow for the definition of the level
of contamination in the groundwater beyond which mitigating action should be undertaken. The
acceptability of the site in terms of its impact on groundwater has been assessed in terms of the
RUC. The RUC establish the acceptability of change in groundwater quality as follows:
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Non-health Related (Aesthetic) Parameters: Degradation of less than 50% of the difference
between the background quality and the established objective for the particular non-health
related parameter.

Health Related Parameters: Degradation of less than 25% of the difference between the
background quality and the established objective for the particular health related parameter.

Acceptable concentrations are based on background levels and water quality guidelines (i.e.
drinking water objectives). The chosen background values are utilized to calculate the RUC
allowable concentrations for specific parameters, as per the following formulas:

Health Related: Non-Health Related (Aesthetic):

Callow = Pp + (Cm- Pb) X 25% Callow = Pp + (Cm- Pb) x 50%

Where:

Caiow = Maximum allowable concentration of parameter as per the RUC guidelines.

Cm = Maximum acceptable concentration (MAC) of parameter as per the ODWS/OG.
Py = Chosen background value of parameter. In this instance the background values

are considered to be the median values from the background location.

The parameters used in the Reasonable Use Assessment are Key Indicator Parameters
representative of landfill leachate impact and are those parameters that are part of the
monitoring program. Nitrate is not included due to ongoing farming operations in the area and
chloride values must be considered with the possibility of input from road de-icing activities.
Table 19 outlines the Reasonable Use Criteria.
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Table 19: Reasonable Use Criteria

Parameters Py (1) G5 F Callow
Barium 0.03 1 (MACQ) 0.25 0.27
Boron 0.01 5(MAC) 0.25 1.26
Manganese 0.01 0.05(A0) 0.50 0.03
Sulphate 15 500 (AO) 0.50 258
TDS 231 500 (AO) 0.50 366
Alkalinity 142 500 (0G) 0.50 321
Chloride 7 250 (AOQ) 0.50 129
DOC 1 5 (AO) 0.50 3

Sodium 4 200 (AOQ) 0.50 102
Iron 0.03 0.3 (AO) 0.50 0.17

All values in mg/L

(1) - Background values are the median values from monitoring well BH-8
Median values are taken from the sampling history

AO - Aesthetic Objective

OG - Operational Guideline

MAC - Maximum Acceptable Concentration

The maximum allowable concentrations (i.e., Reasonable Use Performance Objectives; RUPO), as
outlined in Table 19, are compared to concentrations identified at monitoring wells BH-15A Deep,
BH-15B Shallow, BH-16A Deep, BH-16B Shallow, BH-17A Deep, and BH-17B Shallow. The
comparison of values is provided in Table 20. These wells (wells BH-15, BH-16, and BH-17) have
been drilled along the downgradient CAZ boundaries.
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Table 20: Summary of MOE Guideline B-7 (Reasonable Use) Calculations
BH-15A Deep BH-15B Shallow BH-16A Deep BH-16B Shallow BH-17A Deep BH-17B Shallow

Parameters Cilow  May Oct May Oct May Oct May Oct May Oct May Oct
2025

Health Barium 1 0.27 | 0.04 0.03 0.06 0.07 0.15 0.23 0.14 0.19 0.03 0.03 0.03 0.03

Related |Boron 5 1.26 | 0.01 0.01 0.02 0.02 0.45 0.40 0.3 0.26 <0.01 | <0.01 | <0.01 | <0.01

TDS 500 366 204 202 327 332 715 722 650 602 191 189 202 203

Chloride 250 129 11 8 12 11 78 76 59 52 7 7 7 6

Sulphate 500 258 47 47 16 19 35 34 38 39 27 28 18 22

Aesthetic |Alkalinity 30-500 | 321 153 150 189 194 465 458 392 371 133 135 156 159
Parameters |Manganese| 0.05 0.03 | 0.02 - <0.01 - 0.11 0.65 <0.01 141 <0.01 <0.01

Sodium 200 102 5 5 1 1 4.2 3.9 2.8 2.4 0.8 0.6 0.8 0.8

DOC 5 3 0.8 0.7 5 6 39 43 33 35 4 4 4 4

Iron 0.3 0.17 0.1 <0.03 | <0.03 | <0.03 | <0.03 9.8 <0.03 5.12 <0.03 | <0.03 | <0.03 | <0.03

All values in mg/L
Bold - Exceeds ODWS
EE - Exceeds RUC

-- Not analyzed

Table 20 reveals the following parameters to exceed RUPO:

Monitoring Well = Setting Parameter = May 2025 (mg/L) October 2025 (mg/L)

BH-15B Shallow DOC 5 6
BH-16A Deep TDS 715 722
BH-16A Deep Alkalinity 465 458
BH-16A Deep DOC 39 43
BH-16A Deep Manganese 0.11 0.65
BH-16A Deep Iron -- 9.8
BH-16B Shallow TDS 650 602
BH-16B Shallow = Alkalinity 392 371
BH-16B Shallow DOC 33 35
BH-16B Shallow Manganese -- 1.41
BH-16B Shallow  Iron - 5.12
Note: “--" indicates that the parameter did not exceed the applicable criteria during that monitoring event.

The 2025 sampling results from the three downgradient locations do not reveal any
concentrations of heath related parameters to be greater than the RUPOs. In comparing the
values of TDS, alkalinity, and DOC from BH-16 to wells that are located closer to the site (i.e.,
BH-13, and BH-6), the concentrations in wells located furthest from the fill area are on balance
greater than values from wells located closer to the site. Intuitively we would expect the opposite.
As indicated on Graphs 23 and 24 the groundwater at BH-16 plots more closely to the background
water quality from BH-8 than the leachate water quality from at BH-5. Accordingly, we would
suggest that the far downgradient wells are not being severely impacted by the landfill operations
and continued monitoring is recommended.

7.7 Groundwater Trigger Mechanism

Typically, trigger concentrations refer to the allowable concentration for a “Trigger Parameter” in
the groundwater at the Point of Compliance (POC). In 2006, Golder Associates prepared as a
requirement of Condition 81 of the Amended ECA dated December 23, 2005, a groundwater
trigger mechanism for review. The concentrations used as “Trigger Values” included the RUC
concentrations (i.e., Caiow) as outlined in Section 7.6 of this report. The piezometers used in the
assessment were grouped into three categories:
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* North: On-site wells including wells in the CAZ located downgradient and north of the fill
area (i.e. BH-4 Deep, BH-4A Shallow, BH-11A Deep, BH-11B Shallow, BH-13A Deep, and
BH-13B Shallow).

e North-east: On-site wells that are downgradient and located along the northeast landfill
site property boundary (i.e., BH-10A Deep, BH-10B Mid, and BH-10 C Shallow).

¢ North and east: On-site wells downgradient to the north and east (i.e. BH-14A Deep and
BH-14B Shallow).

Historical exceedances included mainly TDS and alkalinity.

Under Condition 81(a) of the amended ECA dated July 21, 2014, the 2014 Annual Monitoring
Report (Jp2g March 2015) provided for review of the proposed Trigger Mechanism and
Contingency Plan for Director Approval under the procedures in Condition 97. The proposed
trigger locations include the recently drilled downgradient wells as follows:

* North-east: Monitoring well BH-17 shallow and deep
e North: Monitoring well BH-15 shallow and deep
¢ North-west: Monitoring well BH-16 shallow and deep.

As indicated in Section 7.6, several of the parameters from the new downgradient wells that are
used in the Reasonable Use Assessment have concentrations that are not only greater than the
RUPO but also greater than values of the respective concentrations from wells that are located
closer to the waste disposal site. Intuitively, as previously discussed, we would expect
concentrations from wells located closer to the contaminant source to have higher impact. As a
result of this type of anomaly the following was recommended.:

Complete two more rounds of groundwater monitoring (i.e., 2015 environmental
monitoring program) to build up the database for the three “trigger” location wells to 5
sampling events. Beginning in 2016, assess the results of the yearly environmental
monitoring against the median values for the trigger parameters from the chemical
database of the three trigger location wells. The complete database should be used to
determine median values until such time that the results of 10 sampling events are
available. Subsequent to this, the median value should be determined by the last ten
events.

The exceedance of the trigger parameters will be considered any 4 consecutive
concentrations that are greater than the median values. Four consecutive exceedances
will trigger the implementation of additional detailed studies or the implementation of
remedial measure to be determined.

The results of the groundwater trigger assessment as described above are presented in Table 21.
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Table 21: Groundwater Trigger Assessment

BH-15A Deep BH-15B Shallow
Parameters = ODWS Median Jun Oct May Oct Median Jun Oct May Oct
2024 2025 2024 2025
Barium 1 0.04 0.03 0.03 0.04 0.03 0.08 0.07 0.02 0.06 0.07
Boron 5 0.01 0.01 0.01 <0.01 0.01 0.04 0.03 0.02 0.02 0.02
Manganese 0.05 0.01 0.02 - 0.02 0.01 <0.01 -- <0.01
Sulphate 500 47 49 47 47 47 19 19 17 16 19
TDS 500 249 210 203 204 202 345 347 338 327 332
Alkalinity 30-500 187 162 159 153 150 220 215 211 189 194
Chloride 250 11 11 10 11 8 14 13 14 12 11
DOC 5 1.4 1.3 1.0 0.8 0.7 1.6 1.4 1.2 1 1
Sodium 200 5 5 5 5 5 7 7 6 5
Iron 0.3 0.03 <0.03 | <0.03 0.09 <0.03 0.03 <0.03 [ <0.03 | <0.03 | <0.03
B 6A Deep B 6B 0
p OD 0 0 O 3 O
- 024 0 - 024 0
Barium 1 0.16 0.16 0.16 0.15 0.23 0.16 0.17 0.15 0.14 0.19
Boron 5 0.43 0.45 0.42 0.45 0.4 0.30 0.36 0.38 0.3 0.26
Manganese 0.05 0.09 0.11 -- 0.11 0.65 0.06 0.06 -- <0.01 1.41
Sulphate 500 34 37 36 35 34 32 39 34 38 39
TDS 500 722 722 722 715 722 640 682 650 650 602
Alkalinity 30-500 490 491 475 465 458 417 426 408 392 371
Chloride 250 74 85 83 78 76 63 87 73 59 52
DOC 5 5.1 5.4 4.5 4.2 3.9 4.0 3.7 3.5 2.8 2.4
Sodium 200 39 40 37 39 43 34 35 39 33 35
Iron 0.3 0.03 <0.03 <0.03 <0.03 9.76 0.03 <0.03 <0.03 <0.03 5.12
BH-17A Deep BH-17B Shallow
Parameters . Jun Oct May Oct Jun (0] [\ E Oct
Median
2024 2025 2024 2025
Barium 1 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Boron 5 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01
Manganese 0.05 0.01 <0.01 -- <0.01 0.01 <0.01 -- <0.01
Sulphate 500 23 26 24 27 28 19 20 18 18 22
TDS 500 191 192 188 191 189 194 193 190 202 203
Alkalinity 30-500 138 135 137 133 135 152 144 144 156 159
Chloride 250 7 7 8 7 7 7 7 7 7 6
DOC 5 1.2 1.2 1.1 0.8 0.6 1.2 1.1 1.2 0.8 0.8
Sodium 200 4 4 4 4 4 4 4 4 4 4
Iron 0.3 0.03 <0.03 <0.03 <0.03 <0.03 0.03 <0.03 <0.03 <0.03 <0.03
Notes:
- All concentrations in mg/L
- Median values are taken from last 10 monitoring events
- Yellow highlight denotes exceedance of median values
- Red value indicates ODWS exceedance
-- Not analyzed
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The results of the 2025 monitoring reveals exceedances to the trigger value for all parameters at
one or more locations. A comparison of groundwater quality at monitoring wells BH-16A and BH-
16B, located to the northwest, indicates trigger exceedances for chloride and manganese in the
deep setting and sulphate in the shallow setting. Additional exceedances are observed for boron,
sodium, TDS, alkalinity, and iron at these locations. TDS and alkalinity trigger exceedances were
observed at BH-17B during four consecutive monitoring events between 2024 and 2025. Sulphate
at monitoring well BH-17A (deep setting) exceeded the trigger value during four consecutive
monitoring events between 2024 and 2025, while sulphate at the shallow setting (BH-17B)
exceeded the trigger value during the October 2025 monitoring event. In contrast, concentrations
at BH-15 remain relatively low and generally consistent with historical values, and no significant
increasing trends are observed, except for an elevated iron concentration recorded in May 2025.

Manganese, being analyzed in the spring monitoring event only, exceeded the trigger
concentration at BH-16A and BH-16B in 2022, 2023 2024, and 2025 i.e. four (4) consecutive event
monitoring events. Manganese was also analyzed for BH-16A and BH-16B in October 2025, and
exceedances were observed at both monitoring wells. There is a slight increasing trend since
2020, however levels remain relatively low. Graph 25 shows the spring 2025 manganese values
at locations based on distance from the site. The locations included in the graphing are as follows:
BH-5 Leachate well; BH-6 immediate downgradient well; BH-7 and BH-13 mid-distance wells; and
BH16, furthest downgradient well.

Graph 25: Comparison of Manganese Values at Downgradient Well vs Distance
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Leachate

Monitoring Location with Distance From Fill Area
(May2025)

In comparing the values of manganese from BH-16 to wells that are located closer to the site (i.e.,
BH-7, and BH-6), the concentrations in wells located closer to the landfill are an order of
magnitude greater than values from BH-16. Again, it would be expected that levels would
attenuate over the distance.
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Concentrations of alkalinity is elevated at BH-16, and as discussed in Section 7.3, in comparing
these values from BH-16 to wells that are located closer to the site (i.e., BH-13, and BH-6), the
concentrations in wells located furthest from the fill area are on balance greater than values from
wells located closer to the site. Intuitively we would expect the opposite. In evaluating the surficial
geology, the esker located in the vicinity of BH-16 may result in a differing natural mineralization
of the groundwater at this location. Accordingly, we would suggest that the far downgradient
wells are not being severely impacted by the landfill operations. It is our recommendation that
manganese be added to the fall analysis at BH-16, and that a bi-level well be installed between
BH-5 and BH-16 to determine the potential of the impact from landfilling.

8.0 SURFACE WATER

8.1 Surface Water Characteristics

Historically, three surface water stations were identified; they were SW1, SW2, and SW3. Surface
water station SW-1 was located in the “draw” that runs along the northern limit of the site as
shown on Figure 3. This station was relocated in 2012 to an area in the vicinity where the
groundwater is anticipated to discharge to the surface and is now referenced as SW-1A. Two
other stations are sampled, MVC (SW-2) that is located along Mine View Road east of the site and
BLC (SW-3) that is located along the Blind Line. The location of SW-2 and SW-3 are provided in
Figure 2. Photographs of these monitoring stations are included in Appendix E.

Seasonal surface water in the vicinity of the Ross WDS originates at a divide that is located
approximately 225 meters southwest of the culvert on Mine View Road. The surface water at this
location is in the form of a gentle swale that conveys water from the farmers’ fields. The swale
meanders north-east towards Mine View Road where it crosses under the road approximately
150 meters north of Kohlsmith Road. From Mine View Road to the northeast, there is no defined
channel. The swale is intermittent and continues to meander in a northeast direction through a
grassy field.

At approximately 500 meters northeast from Mine View Road the swale disappears prior to
reaching the northwest corner of the landfill site. From here there is a “draw” in the woodlot
north of the site that at times experiences seasonal surface ponding during wetter periods of the
year, but for the most part, the ravine that runs behind the site is dry.

Some puddles at times exist with no visual flow to a distance of approximately 65 meters
northeast of BH-6. Beyond this point, the “draw” is dry and there is no defined channel from this
location. This was the approximate location of the initial SW-1. In 2016, the area around the
former SW-1 was surveyed to help assess the groundwater interaction near and at the “draw”. A
cross-sectional profile of the site is provided as Figure 6 and stretches in an approximately north-
northwestern direction from BH-1 to BH-15. Figure 6 shows that the “draw” located to the north
of the site is not a discharge point for groundwater.
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Further to the northeast, at a distance of approximately 60 meters, a defined channel emerges
(i.e., area of the relocated SW-1 in 2012, now referenced as SW-1A). From this point, the water
course is defined, and flows to a municipal ditch located on the east side of the closed road
allowance known as the Blind Line. From the Blind Line, surface water flows southerly and crosses
Kohlsmith Road approximately 600 meters east of the site.

8.2 Water Quality Assessment

The three surface water locations are shown on Figures 2 and 3 and UTM coordinates are
provided as follows:

Mon'ltorlng Description UTM Coordinates
Station

Mine View Upstream sampling location; Surface water station

Culvert SW-2 (MVC) is located to the southwest at the Mine N5054829, E358248

SW-2 (MVC) View Road culvert, upstream of the site.
Surface water station SW-1A is located immediately

SW-1A north of the site slightly west of BH-11. It was moved N5055527, E358726
to this location in the fall of 2012.

Blind Line Downstream sampling location, SW-3 (BLC) is located

Culvert to the northeast at the Blind Line culvert, downstream  N5055749, E359273

SW-3 (BLC) of the site.

Three surface water locations, MVC (SW-2), SW-1A, and BLC (SW-3)—were sampled as follows in
2025:

Monitoring Period Samples Collected
May 2025 (Storm) Sampling was not taken
May2025 (Regular Monitoring) SW-1A, SW-2and SW-3
October 2025 (Regular Monitoring) SW-1A
October 2025 (Storm) Samples were not taken

Although sampling events were undertaken immediately after storm events, all locations were
dry.

The tabulated chemical analyses are provided in Appendix G. All parameters reveal
concentrations that are less than PWQQ’s, CWQG’s, and Aquatic Protection Values (APV’s) in 2025
except for the following:

SW-1A: Flows of 2.8 L/s
e Nitrate (3.83 mg/L in May, 7.89 mg/L in October)
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SW-2 (MVC): Flows of 10.5 L/s
e Total phosphorus (0.047 mg/L in May)

SW-3 (BLC): Flows of approximately 11.75 L/s
e Total phosphorus (0.045 mg/L in May)

A visual representation of the spring and fall surface water monitoring results for select
parameters in relation to the mean concentration at each monitoring station is presented in
Graph 26.

Graph 26: Comparison of Surface Water Concentrations

Alkalinity (mg/L) Chloride (mg/L)
400 50
200 }'/i\i A
4] A
0 A A 0
MVC SW 1A BLC MVC SW 1A BLC
Conductivity (puS/cm) Total Dissolved Solids
1000 500 (mg/L)
500 F/H i/,,,—é\g
0 0
MVC SW 1A BLC MVC SW 1A BLC
Total Phosphorus (mg/L) Iron (mg/L)
0.10 4
0.05 H\? 2 l\]——_‘
0.00 0
MVC SW 1A BLC MVC SW 1A BLC

Note: Coloured lines represent mean concentrations since 2012, and
error bars present one standard deviation from the mean. Triangle
markers illustrate May 2025 monitoring results and square markers
illustrate October 2025 monitoring results.

Although some elevated parameters have been noted, the data does not indicate any impact on
the nearby surface water because of the landfilling activities.
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8.3 Trigger Mechanism and Contingency Plan

The surface water trigger parameters and compliance points were reviewed as part of the 2025
monitoring program and the existing trigger mechanism and contingency plan for surface water
is recommended as summarized below.

8.3.1 Surface Water Trigger Parameters

The trigger parameters for the site are selected from the list of leachate indicator parameters with
available PWQO, CWQGs, or APV values. The parameters selected are those that are indicative of
leachate impacts and that can be distinguished from naturally occurring or ambient background
conditions. The following leachate indicators are recommended as surface water trigger
parameters: unionized ammonia, boron, and chloride. Other parameters are not included
because of not having provincial guidelines, having the potential to be influenced by local
activities (farming, road maintenance, local mineralogy) and or having little use for the
determination of leachate impact (i.e., pH, zinc, nitrate, nitrite, lead, chromium, cadmium).

8.3.2 Surface Water Trigger Concentrations

The surface water trigger concentrations are the higher of the respective CWQGs or 75%
percentile of background concentrations for the individual trigger parameters.

Parameters Guideline Trigger Trigger
Concentration Mechanism
(mg/L)
Un-ionized CwQG 0.019 Exceedance of
Ammonia trigger
Boron CWQG 1.5 concentration
Chloride CWQG 120 over four
consecutive
events

8.3.3 Surface Water Point of Compliance

There are currently three surface water stations established at the site. They are SW-2 (MVC),
SW-1A, and SW-3 (BLC). The Mine View Road Culvert SW-2 location is significantly upgradient
from, and isolated from, the landfill site, and as such is not suitable as a compliance point. The
Blind Line Culver SW-3 is considered downgradient on the water course north of the site. This
location is susceptible to external sources of impact that primarily include farming. Additionally,
and to a lesser degree, there is the potential for this location to be impacted by low level
maintenance along the Blind Line. As a result, the trigger location is defaulted to SW-1A. This
location is essentially the “headwater” for the surface water leaving the site and should be
isolated from potential external sources.
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Contingency measures would be implemented if:

e the calculated 75th percentile concentrations (taken over the entire sampling history) exceed
the compliance values (i.e., the higher of the PWQO, CWQG and or the APV values) for any
one of the trigger parameters at the trigger location over four consecutive sampling events
(i.e., one monitoring year); and/or

e there are significant changes to the surface water quality (i.e., increase in leachate indicator

parameters versus historical values or clear apparent increases in indicator parameter
concentrations over time).

The 75th percentile evaluation is presented as part of the chemical database. At the trigger
location (SW-1A), there were no instances where the calculated 75th percentile concentrations
exceed the compliance values (i.e., the higher of the PWQO, CWQG and or the APV values) for
any one of the trigger parameters (un-ionized ammonia, boron, and chloride).

In addition, there were no significant changes to the surface water quality such as observable
increases in leachate indicator parameters versus historical values or clear apparent increases in
indicator parameter concentrations over time. Surface water trends from SW-1A are provided in
Graph 27 and are noted to be relatively stable.

Graph 27: Leachate Parameters over Time SW-1A
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8.3.4 Surface Water Contingency Plan

The following surface water contingency plan is considered relevant for the site and includes:
] Increased sampling frequency;

. Analysis of additional indicator parameters such as toxicity testing;

] Increased number of sampling locations;

. Use of cover material to influence leachate generation or surface water flow patterns;
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o Remedial alternatives.
LANDFILL GAS

A landfill gas monitoring program was established in the spring of 2011. Landfill gas
measurements at the Ross WDS are collected from all wells and the on-site buildings. Sampling
and analysis of landfill gas is completed using a BW GasAlert MaxXT handheld gas monitor
calibrated to methane, carbon monoxide, hydrogen sulfide, and oxygen with methane measured
as percentage of the lower explosive limit.

Tabulated monitoring results for both spring and fall sampling events for 2011 through to 2025

are provided in Appendix H. Recent readings from selected wells that suggest signs of landfill
leachate impact are presented in Table 22.

Table 22: Summary of Landfill Gas Readings from Affected Wells

Test Location

BH-4 Shallow

May 2025

7 ppm CO

October 2025

No gas detected

BH-5

No gas detected

No gas detected

BH-7 Deep

No gas detected

No gas detected

BH-7 Shallow

No gas detected

No gas detected

BH-8

No gas detected

No gas detected

BH-12

No gas detected

No gas detected

No detections of methane were measured in 2025. The results of the historical landfill gas
monitoring activities correspond with the conclusions made in the discussion on groundwater
quality in Section 7.0. The wells that showed the highest signs of leachate impact in groundwater
samples (i.e. BH-4A Shallow and BH-7A Deep) also appear to show the presence of methane, CHs
- an indicator of landfill gas. None of the on-site structures such as the office building or
attendant’s shelter were found to contain detectable quantities of methane at the time of
sampling.

2026 MONITORING PROGRAM

An essential component of an effective water quality monitoring program is a well-developed and
maintained sampling program. It is necessary to follow the same procedures and protocols during
each phase of the monitoring program to ensure that all measurements and samples are
representative of the actual conditions. This section outlines the proposed sampling stations,
sampling frequencies, and chemical parameters.
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10.1

Groundwater

The proposed groundwater monitoring program for the landfill site during its operation period is
based on the following:

10.2

Two monitoring events: (spring and fall) monitoring of groundwater levels at all
monitoring locations.

The completion of groundwater sampling according to the schedule provided in Table 23.

Annual reporting of the chemical results and a yearly assessment of the need to amend
the monitoring program. Any deviations from the monitoring program must be approved
in accordance with ECA Condition 97.

All groundwater monitoring stations should be clearly marked, have adequate access, and
be maintained in good working order.

In the event that a monitoring well becomes disabled, an assessment should be provided
as to whether or not the well is to be replaced or decommissioned.

Record the status of all monitoring wells and a statement on the well’s compliance with
0O.Reg. 903.

Surface Water

Further to the Ministry’s comments and as per the Environmental Monitoring Report (February
2013), two additional surface water stations have been established at the site. One located along
Mine View Road (upgradient from the site; i.e., SW-2) and the second at Blind Line (the unopened
road allowance between Concession 5 and 6 downgradient from the site, i.e., SW-3). Surface
water monitoring should be completed as outlined in Table 23.
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The sampling of three surface water stations SW-2 (MVC), SW-1A, and SW-3 (BLC). The
location of the monitoring stations is as follows:

e SW-2 (MVC) — Mine View Road culvert, upstream of the landfilling area.

e SW-1A — The area where the surface water originates, located slightly north of
the landfilling area.

e SW-3 (BLC) — Blind Line culvert (the unopened road allowance between
Concession 5 and 6), downstream of the landfilling area.

Two monitoring events: (spring and fall) monitoring of surface water flows at all locations.

The completion of surface water sampling according to the schedule and analysis
provided in Table 23 (minimum detection limit to meet ODWS/OG or PWQO, whichever
is lower).

After any two storm events, surface water flow measurements, sampling, and analysis as
per Table 23 should be completed.
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e Annual reporting of the chemical results and a yearly assessment of the need to amend
the surface water sampling program. Any deviations from the monitoring program must
be approved in accordance with ECA Condition 97.

e All surface water monitoring stations should be clearly labelled.

Table 23: Monitoring Locations and Schedule

Monitoring Location

Spring

Groundwater

Summer/Fall

All groundwater monitoring wells:

BH-2 Deep, BH-2 Shallow, BH-4
Deep, BH-4 Shallow, BH-5, BH-6
Deep, BH-6 Shallow, BH-7 Deep, BH-
7 Shallow, BH-8, BH-9 Deep, BH-9
Shallow, BH-10 Deep, BH-10 Middle,
BH-10 Shallow, BH-11 Deep, BH-11
Shallow, BH-12, BH-13 Deep, BH-13
Shallow, BH-14 Deep, BH-14 Shallow,
BH-15 Deep, BH-15 Shallow, BH-16
Deep, BH-16 Shallow, BH-17 Deep,
BH-17 Shallow

Water Level — Column 1
Schedule 5

Field Measurements:
Temperature

pH

Conductivity

Water Level — Column 2
Schedule 5

Field Measurements:
Temperature

pH

Conductivity

Surface Water

All surface water monitoring stations
(Note 1):

SW-1A, SW-2, and SW-3

Column 3, Schedule 5 (Note 2),
Hardness, Sodium, Strontium,
and Manganese

Field Measurements:
Temperature

pH

Conductivity
Dissolved Oxygen
Flow

Column 3, Schedule 5 (Note 3),
Hardness, Sodium, Strontium,
and Manganese

Field Measurements:
Temperature

pH

Conductivity
Dissolved Oxygen
Flow

(1) In addition to the two regular surface water events, two additional "storm" events are required

(2) VOC analysis at SW-1A, once per year.

(3) Provide a review of parameters for upcoming sampling.
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11.0 DISCUSSION AND RECOMMENDATIONS

Water quality monitoring was completed in 2025 at the Ross WDS. Sampling was completed on
two occasions for groundwater and on four occasions for surface water. The spring and fall
monitoring events for groundwater consisted of the collection of static water levels, groundwater
samples from selected monitoring wells, and an assessment of monitoring well conditions.

Three surface water stations, SW-1A, SW-2 (MVC), and SW-3 (BLC)—were sampled during the
May 2025 monitoring event. In October, only SW-1A was sampled, as insufficient water was
available at SW-2 and SW-3 during both the regular monitoring event. No samples were collected
during the storm event in 2025.

The following is a summary of the activities and investigation:

Groundwater
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The general trend of the direction of groundwater flow is similar to previous years.
Groundwater flow is to the north.

Leachate at the site is characterized by groundwater from monitoring well BH-5, located
close to the active fill area. Historically BH-12 was considered to be representative of
leachate concentrations, however, with the movement of active landfilling operations to
the east end of the site, BH-5 is becoming a more relevant leachate indicator.

Background water quality values at the site are characterized by groundwater from
monitoring well BH-8.

The analytical results continue to show a diffuse plume present to the north that is
characterized by decreasing chemical concentrations with separation distance from the
fill area; however, elevated concentrations of selected parameters are present at wells
BH-15 and BH-16. There appears to be other factors affecting elevated levels at these
outlying wells. Additional sampling will increase the chemical database at these locations.

Several parameters have been identified as being indicators of landfill leachate, they
include TDS, chloride, sulphate, nitrate, alkalinity, sodium, manganese, and barium.

Elevated chloride and nitrate at the site are considered in part a product of de-icing along
Kohlsmith Road and fertilizer applications from nearby farming operations respectfully.

Historically, DOC concentrations have been elevated at BH5 and BH6B, which are located
immediately downgradient of the leachate well BH5. This was confirmed in 2025 with
levels similar to historical levels.

The following monitoring points are not considered to be impacted by the landfill site:
BH-2A Deep, BH-6A Deep, BH-8, BH-10A Deep, BH-10B Mid, BH-10C Shallow, BH-11A
Deep, BH-11B Shallow, BH-13B Shallow, BH-14A Deep, BH-14B Shallow, BH-15A Deep, BH-
15B Shallow, BH-16A Deep, BH-16B Shallow, BH-17A Deep, and BH-17B Shallow.

The main landfill leachate impact at the site is present in the monitoring wells:
BH-2, BH-4, BH-5, BH-6, BH-7, BH-9, BH-12, and BH-13. The impact is shown on Figure 5.
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The shallow contamination at the site shows elevated levels of leachate indicator
parameters in shallow monitoring wells:

BH-2B Shallow, BH-4A Shallow, BH-5 (leachate), BH-6B Shallow, BH-7B Shallow, BH-9B
Shallow, and BH-12.

The vertical extent of the deep leachate impacts is observed through elevated leachate
indicator parameters within deep monitoring wells:

BH-4 Deep, BH-7A Deep, BH-9A Deep, and BH-13A Deep.

The installation of three monitoring wells was completed in the summer of 2013. These
wells (BH-15, BH-16, and BH-17) were used as RUC compliance wells. The results of the
2025 monitoring reveals that the highest number of exceedances occurred at BH-16A and
BH-16B. Exceedances of the trigger median values for manganese and chloride were
observed at BH-16B (shallow) and BH-16A (deep) over four consecutive sampling events.
The values show a minor increasing trend since 2020 but are considered low.
Additional exceedances for boron, sodium, TDS, alkalinity, and iron were also recorded at
these locations. It is our recommendation that manganese be added to the fall analysis
at BH-16 to gather additional trend data. Elevated parameters at monitoring station BH-
16 appear to be either a result of the natural mineralization of the groundwater at this
location or a result of impacts from external sources other than the landfill site.

At BH-17, TDS and alkalinity exceeded trigger values in the shallow well (BH-17B) during
four consecutive monitoring events between 2024 and 2025, while sulphate exceeded
trigger values in the deep well (BH-17A) during four consecutive events and in the shallow
well during the October 2025 monitoring event. In contrast, groundwater quality at BH-
15 remains generally consistent with historical conditions, with no significant increasing
trends observed except for a temporary iron elevation in May 2025.

As water levels seem to indicate potential flow to the downgradient wells (BH-15, BH-16)
coupled with the elevated concentrations in the deep setting of BH-16, it is our
recommendation that a bi-level well be installed between BH-5 and BH-16 to determine
the potential of the impact from landfilling.

Surface Water

In 2025, Three surface water stations, SW-1A, SW-2 (MVC), and SW-3 (BLC)—were sampled during
the May 2025 monitoring event. Due to dry conditions, the May storm event sampling was not
completed. In October, only SW-1A was sampled, as insufficient water was available at SW-2 and
SW-3 during both the regular monitoring event. No samples were collected during storm event in

2025.

All parameters reveal concentrations less than PWQQOs, CWQGs, and APVs with the exception of
the following:

Surface Water Monitoring Station SW-1A:

March 2026
PART 2

e Nitrate (3.83 mg/L in May, 7.89 mg/L in October)
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Surface Water Monitoring Station SW-2(MVC):
e Total phosphorus (0.047 mg/L in May)

Surface Water Monitoring Station SW-3 (BLC):

Total phosphorus (0.045 mg/L in May) The surface water is not considered to be impacted by the
landfill site.

Landfill Gas

Landfill gas monitoring has been completed at the site since 2011 through to 2025. The 2025
results did not reveal any presence of landfill gas. None of the on-site structures such as the office
building or attendant’s shelter were found to contain detectable quantities of methane at the
time of sampling.

The following is recommended:

e Continued environmental monitoring as outlined in Section 10 of this report is to include:
e Ground water level monitoring,
e Ground water sampling,
e Surface water sampling, and
e Landfill gas monitoring.
e Maintain all monitoring wells in good working order.
e Evaluate the effectiveness of the groundwater trigger mechanism and provided changes
where deemed necessary. It is our recommendation that a bi-level monitoring well be

installed between BH-5 and BH-16 to determine the potential of the impact from
landfilling.

e Prepare an Environmental Monitoring Report on the results for the 2025 annual
environmental monitoring.
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LIMITATIONS AND USE OF THE REPORT

This report was prepared for the exclusive use of the Township of Whitewater Region. Any use which a
third party makes of this report, or and reliance on, or decisions to be made based on it, are the
responsibilities of such third parties. Jp2g Consultants Inc. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.

This landfill impact report involves a limited sampling of locations to assess the probability of
contamination on site. The test data, chemical analyses, and conclusions given herein are the results of
analyzing the groundwater encountered during the sampling programs. Based upon the total number of
test holes performed, these are considered to be fairly representative of the groundwater conditions
within each area tested. It should be noted, however, that any assessment regarding the presence of
contamination on the property is based on interpretation of conditions determined at specific locations
and depths. Chemical results are limited to those parameters tested.
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Appendix A
Environmental Compliance Approval

































































































































Appendix B
Monitoring and Screening Checklist






















































Appendix C
Ministry Correspondence
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Appendix D
Borehole Logs
































































































Appendix E
Site Photographs


















Appendix F
Standard Sampling Procedures


















Appendix G
Compiled Chemical Analysis
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Groundwater VOC’s





























































































































































































































































































Surface Water
























































































































Surface Water VOC’s












Field Blanks















Groundwater
Relative Percent Difference Calculations







































Surface Water
Relative Percent Difference Calculations






























Laboratory Certificate of Analysis















































































































{% eurofins Certificate of Analysis

Environment Testing

Client: Jp2g Consultants Inc. Report Number: 3016232
12 International Dr. Date Submitted: 2025-05-09
Pembroke, ON Date Reported: 2025-05-20
K8A 6W5 Project: 17-6047| Ross

Attention:  Mr. Nick Weston COC #: 233863

PO#:

Invoice to:  Jp2g Consultants Inc. (Pembroke)

QC Summary
Analyte Blank QcC QcC
% Rec Limits
Run No 475738 Analysis/Extraction Date 2025-05-20 Analyst  SKH
Method C SM2540
TDS (COND - CALC)
Guideline = ODWSOG * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC =
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD =

Results relate only to the parameters tested on the samples submitted. Stgndgrd, PWQO = P.rovinciall Water Quality Guideline, IPWQO = Interim Provincial Water Quality
Methods references and/or additional QA/QC information available on request. Objective, TDR = Typical Desired Range

146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1 Page 26 of 27











































































Appendix H
Landfill Gas Monitoring Results















Test Location

ROSS WASTE DISPOSAL SITE
LANDFILL GAS RESULTS

Date of Sampling Event

Site Office N/G
Attendant's Shelter N/G
Enclosed Storage N/G
BH-1

BH-2B (shallow) N/G
BH-2A (deep) N/G
BH-4A (shallow) N/G
BH-4 (deep) N/G
BH-5 N/G
BH-6B (shallow) N/G
BH-6A (deep) N/G
BH-7B (shallow) N/G
BH-7A (deep) N/G
BH-8 N/G
BH-9B (shallow) N/G
BH-9A (deep) N/G
BH-10C (shallow) N/G
BH-10B (mid) N/G
BH-10A (deep) N/G
BH-11B (shallow) N/G
BH-11A (deep) N/G
BH-12 N/G
BH-13B(shallow) N/G
BH-13A (deep) N/G
BH-14B (shallow) N/G
BH-14A (deep) N/G
BH-15B (shallow) N/G
BH-15A (deep) N/G
BH-16B (shallow) N/G
BH-16A (deep) N/G
BH-17B (shallow) N/G
BH-17A (deep) N/G

Notes:

- X - No Sample Taken
- N/G - No landfill gas has been detected
- [0,] — Concentration of oxygen (percent volume)
- [CO] - Concentration of carbon monoxide (parts per million)
- [CH3] — Concentration of methane (percentage of the lower explosive limit of methane in air)
- Methane was used as an indicator for the presence of landfill gas. When it is said that there was
no landfill gas detected, it refers to the methane concentrations being lower than the detectable limit.
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