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1.0

2.0

Introduction

Paterson Group (Paterson) was commissioned by Renfoe Land Management to
conduct a landfill impact assessment for the proposed residential development at
3317 Navan Road, in the City of Ottawa, Ontario. It should be noted that
Paterson’s report was solely prepared for landfill impact assessment, as residential
development is proposed within 500 m of an existing landfill (Navan Waste
Recycling and Disposal Facility).

The following report has been prepared specifically and solely for the
aforementioned project which is described herein. It contains our findings and
includes environmental concerns for the proposed residential development as they
are understood at the time of writing this report.

This study has been conducted according to the Government of Ontario Guidelines
D-4 Standards: Land Use On or Near Landfills and Dumps.

Proposed Development

It is understood that the proposed development will consist of three (3) four storey
residential buildings (Building A, Building B, Building C), each with one level of
basement. The buildings will extend 13 m above grade. Each building will consist
of 164 units. Associated walkways, driveways, and landscaped areas are further
anticipated. Outdoor living areas - rooftop terraces at all three residential buildings,
and a private at-grade amenity space at Building B were identified on the proposed
site plan.
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3.0 Background Information

It is understood that an operations and monitoring report is prepared every year
for the Navan Waste Recycling and Disposal Facility located at 3354 Navan Road,
Ottawa, Ontario, by Waste Connections of Canada. The appendix sections of
operations and monitoring report incorporate the landfill monitoring report, landfill
gas monitoring report, and technical memorandum regarding noise monitoring
prepared every year for the Navan Waste Recycling and Disposal Facility by
Golder Associates (Golder). Paterson issued a FOI on December 7, 2022, and
Paterson has received the annual operations and monitoring reports entitled “2019
Operations and Monitoring Report”, “2020 Operations and Monitoring Report”, and
“2021 Operations and Monitoring Report”. These reports were issued in March
2020, March 2021, and March 2022, respectively.

This landfill impact assessment report has been prepared to outline our findings
and include the environmental concerns for the proposed residential development
located north of the Navan Facility with a buffer zone of 185 metres. Paterson has
reviewed and adapted the information provided in the aforementioned documents
for the preparation of this report.
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4.0 Buffer Study Update

4.1

4.2

Introduction

The subject development is located at 3317 Navan Road which is north of Navan
Road and Navan Waste Recycling and Disposal Facility. The southern edge of
the proposed residential development is separated by approximately 185 m from
the northern limit of Navan Facility and is therefore within the 500 m radius of an
existing landfill. The Navan Facility is currently owned and operated by Waste
Connections of Canada (WCC) (previously by BFI Canada Inc. before its merge
with Waste Services Inc.).

The initial buffer study for the “Spring Valley Trails” residential development located
west of Navan Facility prepared by Golder Associates (Golder) was accepted in
2014 by the City of Ottawa. The accepted buffer study addressed the potential for
impact from the waste disposal facility possibly due to contamination by surface
water runoff, leachate, landfill gas migration, odour, soil contamination, fugitive
dust, noise, ground settlement, and visual impact. No potential issues were
identified in the buffer study, and the study was deemed acceptable.

Existing Waste Recycling and Disposal Facility

The Navan Waste Recycling and Disposal Facility is owned and operated by WCC
under the amended Environmental Compliance Approval (ECA) for a waste
disposal site and industrial sewage works. Significant activities performing at the
Navan Facility include the following:

»  Landfilling operations (solid asbestos waste, non-hazardous waste —
domestic, industrial, commercial & institutional, contaminated soil, and wood
waste, excluding putrescible waste)

»  Recycling of waste materials at the facility

»  Pre-treatment of collected leachate and disposal to Robert O. Pickard

Environmental Centre (ROPEC) for off-site treatment

Adding clay cover to completed fill areas of landfill

Treatment of hydrocarbon impacted soils in the material processing area

Screening of coarse granular soils to separate rock from soil for re-use

Y V V

Composting of leaf and yard material was previously performed and has not been
accepted since 2009.

Report: PG6556-2 Revision 1 Page 3
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4.3

4.4

Under the present ECA, the remaining life of the Navan Facility is estimated to be
5.1 to 5.2 years as of December 31, 2021, based on future projected maximum
annual waste receipts for landfiling and a 5-year average waste density. The
actual life of the landfill will vary based on annual fill rates, in-place waste densities,
waste diversion and recycling initiatives at the Facility, and the rate of air space
development.

Local Geology

Local geology of the subject site is located within the Ottawa Valley clay plain at
the western edge of the Prescott and Russell sand plains, and the Navan Facility
is situated on the banks of the Ottawa River Channel. The post-glacial Ottawa
River Channels are generally 3 to 10 km wide and up to 18 m deep, floored with
clay and silt and bordered by sand deltas.

The escarpment that runs east-west through the subject site and the Navan Facility
was once covered by much silty sand deposits. However, most sand deposits
below the escarpment have been eroded, leaving behind only a thin sand blanket.
Above the escarpment, silty sand deposits are found to be 0.6 to 2 m thick. A thick
(20 to 35 m) marine silty clay deposit underlies the entire area and has been
exposed by the deep erosion channels that have cut through the escarpment.
Bedrock in the area consists of shale from the Billings Formation.

Surface Runoff

Surface runoff from the east side of the Navan Facility site drains to Bear Brook
drainage basin, which is part of the South Nation River watershed. Surface runoff
from the west side of the Navan Facility drains to Mud Creek drainage basin, which
in turn drains into Green’s Creek, part of the Rideau River watershed. The Mer
Bleue bog, a unique and internationally recognized ecological feature, is located
south of Navan Facility.

The existing surface water control features at Navan Facility comprises a network
of diversion ditches and culverts to divert upstream flows around the landfill along
the perimeters of site buffer zones, and intercept runoff generated on-site and
convey it to storm water retention ponds located at the southeast corner and the
southwest corner of the landfill. In the meanwhile, landfill operations are carried
out such that surface water is directed away from the waste to minimize water
infiltration. Furthermore, clay cover has been placed in the landfill once the final
waste grades have been reached. Soil stockpiles are also covered with topsoil
and/or compost and seeded for surface water and erosion control.

EEEEE___—_—_—_—__——-rmwE£F—
Report: PG6556-2 Revision 1 Page 4
November 15, 2023



.\

Landfill Impact Assessment
PATE RSON Proposed Residential Development
GROUP 3317 Navan Road — Ottawa, Ontario

4.5

4.6

As the Navan Facility is an engineered landfill, potential contamination from the
leachate releases would be apparent in groundwater prior to surface water. An on-
going monitoring is performed to assess the surface water quality up-gradient and
down-gradient from the Navan Facility. The monitoring results from 2019 to 2021
indicate that surface water runoff is not causing adverse effects on surface water
quality down-gradient from the Navan Facility. Therefore, surface water at the
subject site will not be adversely impacted by the Navan Facility.

Local Groundwater Flow

The direction of local groundwater flow in the area is from north to south, towards
the Mer Bleue bog located south of Navan Facility. The thick clay deposit acts as
an aquitard or hydraulic barrier to groundwater movement, such that lateral flow
occurs only through the surficial silty sand deposit and the upper weathered
desiccated silty clay crust zone, which have a total thickness of a few metres. The
results of water levels at up-gradient wells indicate the shallow water table of
typically 1 to 2 m below ground surface with only small fluctuations in water levels
for recent years. The results of water levels at down-gradient wells indicate the
shallow water table close to the original groundwater surface (elevation of 68.8 m
to 70.2 m) with seasonal variations of nearly 1 m. There is also the possibility of a
perched groundwater condition in water trapped in the silty sand deposit overlying
the impervious silty clay deposit.

Leachate Characteristics

Landfill leachate is water that comes into contact with waste and leaches soluble
material from the waste. Its composition is a function of the solid waste
characteristics, prevailing meteorology, hydrogeology, and parameters within the
landfill such as pH, moisture content, degree of compaction, geometry, etc.
Leachate is wastewater that dynamically alters not only with landfill age but also
with changes in seasons and waste characteristics. It is noted that the leachate
containment is currently provided by a thick (20 to 35 m) marine silty clay deposit
which underlies the entire site. The thick silty clay deposit has a hydraulic
conductivity (K) of less than 10° m/s, such that it performs as a natural liner.
Therefore, the leachate at Navan Facility is not leachate impacted groundwater,
but rather it is predominantly precipitation that has infiltrated through the waste pile.
The leachate at Navan Facility could also consist of porewater from the underlying
clay as a result of upward gradients and/or consolidation.

EEEEE___—_—_—_—__——-rmwE£F—
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4.7

4.8

Leachate Management and Groundwater Protection System

The existing leachate management system at Navan Facility includes a perimeter
leachate collection system along the west and south perimeter of the waste pile,
and an underlain leachate collection system (LCS) below the waste in the
northeast, central, east, and southeast areas of the site. The perimeter leachate
collection system consists of a granular-filled trench and perforated drainage pipe.
The LCS at the northeast and central areas of the site (Phases 4, 5 and 8) consists
of a network of perforated collection pipes, French drains, and sand drainage
blanket. The LCS at the east and southeast areas of the site (Phases 1 and 6)
consists of a network of perforated HDPE pipe, separation and filter geotextiles, a
clear drainage stone layer and a sand protective layer. All leachate collected in
the existing leachate collection system is designed to gravity drain or be pumped
to a wet well and a pre-treatment / pump station where the leachate is pre-treated
with air stripping hydrogen sulphide (H2S) and Volatile Organic Carbons (VOCs)
with the use of activated carbon filters prior to discharge for final treatment at the
City’s municipal sewage treatment plant.

A vertical manhole, connected to the leachate collection system in the centre of
site, provides an alternative point of access to evacuate leachate from this part of
leachate collection system in the event that gravity drainage to the wet well and
pump station cannot be maintained due to sub-grade settlement.

Low permeability cover soils are currently used to minimize infiltration of
precipitation into the waste column. Clay soil cover is placed on the north, west,
and south facing slopes, as well as the completed fill areas of the site.

Leachate Monitoring Program

Prior to the construction of leachate collection system (LCS), leachate was
sampled and analyzed in areas where surface breakout was observed. Breakout
of leachate usually occurred at the down-gradient toe of the landfill.

The monitoring of leachate quality is mainly focused on the LCS. The leachate
sampled is wastewater that has not been treated or subjected to natural
attenuation. Water impacted by leachate typically has high concentrations of
dissolved constituents with chemical concentrations ten to hundred times higher
than those measured at reference monitoring locations.  The intrinsic
biodegradability of landfill leachate can be measured by a BOD:COD ratio and the
concentration of ammonia. The results from leachate quality monitoring from 2019

Report: PG6556-2 Revision 1 Page 6
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4.9

4.10

to 2021 indicate that the leachate generated at Navan Facility continues to be a
relatively weak wastewater when compared to municipal landfill leachate.

Complaints received from 2019 to 2021 are presented in Appendix 3. No leachate
related complaints were noted.

Landfill Gas Characteristics

Landfill gas is a by-product of the decomposition of organic material in landfills.
Landfill gas generation at the site is limited although it is present in the waste pile
area by the decomposition of dying vegetation and/or localized snow melting
during winter. Based on the characterization of landfill gas at Navan Facility in
1994, 2002 and 2009, the landfill gas at Navan Facility primarily consists of carbon
dioxide (CO2) (50%) and methane (CHa4) (50%) as well as water vapour, nitrogen,
and trace amounts of other non-methane organic compounds (NMOC). It is noted
that the entire Navan Facility site is underlain by a thick (20 to 35 m) layer of marine
silty clay deposit. Landfill gas migrates through the path of least resistance, as
such, the thick silty clay layer does not favour landfill gas migration. Landfill gas
would preferentially migrate towards the atmosphere through the waste pile and/or
the silty sand deposit.

Landfill Gas and Odour Management Systems

The non-putrescible waste received at Navan Facility does not generate landfill
gas and methane at the same rate as municipal solid waste. However, methane,
which is explosive at concentrations greater than 5%, still imposes a health and
safety risk on-site and off-site. Therefore, engineering systems have been
designed to reduce the health and safety risk imposed by landfill gas and methane
(CHa4). There are 4 types of engineering systems: Buffer Area and Natural Barrier
System, Constructed Barrier System, Interim Odour Control System (until the
installation of LGF Collection System), and Passive Ventilation System.

Buffer area and natural barriers are designed with the consideration that methane
gas migration of any significance may extend for a distance ten times of the depth
of the landfill between the ground surface and the water table, as specified in the
MECP Guideline for Assessing Methane Hazards from Landfill Sites. Based on
the depth of less than 2.5 metres between the ground surface and the water table,
methane migration could extend for a distance of 25 metres. It is noted that the
buffer zone at the north between proposed development and landfill footprint is
185 metres. Therefore, the buffer zone would provide adequate natural venting.

Report: PG6556-2 Revision 1 Page 7
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4.1

A barrier system consisting of low permeability clay cut-off walls, clay berms, and
intervening drainage trenches has been constructed at the perimeter of the waste
footprint. At the north, northeast, northwest, west, southwest, southeast, and east
perimeters of fill area, native sand and other pervious materials have been
removed and replaced with less permeable compacted clay that can act as a
barrier against the lateral migration of LFG. In addition to the clay buffer wall, an
intervening trench or excavated drainage ditch is also constructed at the perimeter
of waste footprint to intercept and force any methane to the atmosphere.

The leachate collection system constructed along the west, south, and east
perimeters of landfill area also serves as a passive ventilation system that prevents
the subsurface migration of LFGs beyond the landfill property by altering the path
of flow without the use of mechanical components.

An interim landfill gas odour control system has been constructed within the
existing landfill footprint, connecting to the existing leachate collection system
cleanouts and to existing vertical LFG extraction wells. The system consists of
lateral and header piping, condensate management facilities, an outdoor skid-
mounted abstraction plant, and a candlestick flare. Extensions to the interim
system were installed by adding vertical wells and horizontal well. The interim
landfill gas odour control system has satisfactorily assisted in controlling potential
odorous emissions from the site. The construction of full-scale landfill gas
collection and flaring system started in 2021. The interim system would be in
operation until the full-scale landfill gas collection and flaring system is installed at
the site.

Landfill Gas Monitoring Program

Gas monitors have been installed in on-site buildings to measure the carbon
monoxide (CO), nitrogen dioxide (NO2) and CH4 in the main site building, H2S and
CHa in the scale house, and H2S and CH4 in the pump station building. Up to this
date, the monitors have not detected any of these gases in the buildings.

Field measurements have also been carried out on three occasions per year,
generally during the spring, summer, and late fall or winter, with portable field
instruments at site facilities such as leachate pump station, maintenance garage,
weigh scale station and leachate collection system. Manholes within the leachate
collection system were included. The instrument used to detect and measure LFG
concentrations was LANDTEC GEM-5000 Infrared Gas Analyzer, which is
designed for measuring the % of CH4, CO2, CO, H2S and O2 to analyze LFG
composition and measuring relative and atmospheric pressures to calculate flow.

Report:
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Ontario Regulation 232/98 states that the design of landfill must ensure that the
subsurface migration of LFG meets several conditions including:

» The concentration of CH4 gas below the surface of the land at the boundary of
site must be less than 2.5% by volume

» The concentration of CH4 gas must be less than 1.0% by volume in any on-site
building or enclosed structure

These requirements were met at the Navan Facility based on the 2019-2021
monitoring results.

4.12 Odour Monitoring Program

Navan Facility is a dry waste facility and wet organic waste is not permitted for
processing or disposal. As a result, few odours are emitted from the waste pile at
this site. Odours from waste pile, when detected, are in isolated locations
occurring generally from fugitive emissions at ground surface in areas of recent
landfilling activity. In areas where there is no clay cover, operations are made to
assure the prevention of LFG accumulation by ensuring the good ventilation of
waste and daily / interim cover materials at the surface. Odours resulting from LFG
are occasionally noticeable at some of the manhole openings located along the
leachate collection system. These odours dissipate rapidly and are barely
noticeable at a short distance from the source.

It is understood that there are no Ontario Government standards for odour, and
there are no agreed-upon, empirical measurement protocols or odour thresholds
to be used for odour regulation during landfill operations. Many aerobic odours
maybe very inoffensive, even at a significant concentration, while even very low
levels of the types of odours associated with anaerobic activity may be deeply
offensive. Consequently, the best odour monitoring program available is to give
responsibility to all staffs working at the site to use their own senses to monitor for
any excessive odour on-site. Every morning, site manager looks for anything
untoward, and pays special attention to the presence of odours likely to have some
off-site impact. Also, whenever there are operations that disturb any materials at
site, staff would periodically stand at downwind location and assure that any odours
being created are mild, indicative of fully aerobic activity, and are not likely to be
carried off the property. In the event staff on-site believes any odours may have
some off-site impact, he will drive to a location off-site and downwind of the facility
to determine if any off-site impact can be detected. If there is a detectable off-site
impact, the operations on site will be stopped immediately and remedial measures
will be taken as appropriate.

Report: PG6556-2 Revision 1 Page 9
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4.13

4.14

Odour Control Measures and Site Response Practice

The best odour control strategy is odour prevention. The preventive measures
include eliminating the potential of LFG off-site migration by the installation of
perimeter drainage system, eliminating the possibility of odours emanating from
on-site treatment and leachate retention ponds, monitoring the concentrations of
CHa4 gas at the landfill site, and controlling potential odorous emissions through the
installation of LFG odour control system.

Effective odour control strategies include masking the odour and isolating the
odour source. The measures for masking the odour consist of using physical,
biological and/or chemical methods to mask the odours on the surface of odour
source, so that none of the odours contained within are released to the
environment. These control strategies can be applied within minutes, and the
effects will be largely felt within 10-15 minutes of application. The last strategy is
isolating and neutralizing the odour source material which consists of removing the
offensive material from the problem area. This strategy will be used at the
discretion of site manager.

The site practice, when odour complaints are received at the time of occurrence,
is to carry out an investigation of the source of odour regardless of the source of
origin, and to follow up with the callers with the corrective measures taken or to
notify them the potential source of odour if the source is deemed to be an off-site
source. A log is also maintained at site to record the date and time of any odour
complaints. This log describes activities related to the investigation of the
complaint, and the mitigative measures implemented, if required, to address
concerns. Complaints received from 2019 to 2021 are presented in Appendix 3.
The number of odour related complaints drastically reduced from 2019 (20
complaints) to 2021 (1 complaint). In 2021, the odour related complaint was
received on October 14, 2021, from a resident west of the landfill.

Contaminated Soil Treatment

Contamination of soil at the subject site is not expected to occur as a result of the
Navan Facility. Hazardous waste is not accepted at the Navan Facility.

Hydrocarbon contaminated soils are received at the treatment area (soil
processing area of the landfill) and re-used as a construction fill material in
accordance with ECA conditions for the site.

Report: PG6556-2 Revision 1 Page 10
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4.15

4.16

Complaints received from 2019 to 2021 are presented in Appendix 3. No soil
contamination related complaints were noted.

Dust Management Plan

The landfill has the potential to generate fugitive dust emissions. The practices
implemented at site to minimize the potential for off-property impacts include the
following:

» Spreading aggregate over unpaved roads to reduce silt loading

» Watering unpaved roads to increase the moisture content of surface material
and reduce the potential for fugitive dust generation, and using dust
suppressants as required

» Enforcing a speed limit of 15 km/hr while vehicles are travelling on unpaved
roads

> Keeping short travel distances to material transfers and drop points

» Constructing the wheel wash station to wash vehicles exiting the landfill and to
reduce mud drag-out onto Navan Road (operational during non-freezing
months of the year)

Complaints received from 2019 to 2021 are presented in Appendix 3. No fugitive
dust related complaints were noted.

Noise Control Plan

The noise level at the landfill site is dominated by road traffic noise along Navan
Road and landfill activities at active fill areas. The noise control plan includes
having a sufficient set-back between active fill areas and Navan Road, and placing
berms and soil stockpiles as a sound barrier between active fill areas and nearby
homes and offices.

Complaints received from 2019 to 2021 are presented in Appendix 3. No noise
related complaints were noted.

Detailed stationary noise assessment for the impact of Navan Facility towards
proposed residential development is provided by Paterson under a separate cover.
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4.17

4.18

Ground Settlement

Ground settlement on the subject site is not expected to occur as a result of
landfilling activities. Water table drawdown as a result of the excavations during
the landfill construction and the hydraulic trap design of the leachate collection
system is limited in lateral extent due to the low permeability of the thick silty clay
deposit. Therefore, ground settlement on the subject site will not be caused by
operations of the Navan Facility, as confirmed by the on-going monitoring of
groundwater levels within 10 m of the Navan Facility.

Complaints received from 2019 to 2021 are presented in Appendix 3. No ground
settlement related complaints were noted.

Visual Impact

Potential visual impact from the Navan Facility was assessed. Existing mitigation
measures including landscaped vegetation and planting provide an adequate
visual barrier from viewpoints north of the Navan Facility. Continued growth of
vegetation will further decrease the landfill visibility with time. Furthermore, the
excavating, filling, and landscaping operations at Phases 2 and 4 have been
completed. Therefore, it is understood that there is a buffer zone of 85 m between
the northern limit of waste placement and the northern limit of active operation
area. The landfill visibility from viewpoints north of the Navan Facility is expected
to be low.

Complaints received from 2019 to 2021 are presented in Appendix 3. No visual
impact related complaints were noted.
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5.0 Geotechnical Information and Long-Term Dewatering
Long Term Dewatering

The northern limit of active operation area within Navan Facility is separated from
the southern edge of the proposed residential development by approximately
270 m. The invert of the leachate collection system along the northern and
western boundary of the Navan Facility ranges from elevation 68.7 m (southern
portion) to approximately 70 m (northern portion). A clay cut-off trench along the
western limit of the Navan Facility is used as a hydraulic barrier to prevent
horizontal migration of any below grade leachate from migrating within the silty
sand layer overlying the silty clay deposit.

Due to the proximity of the proposed development to the existing landfill, in
combination with the existing residential housing and municipally owned roadway
between the proposed development and the landfill, there is minimal impact of any
long-term dewatering at the subject site impacting the landfill.

EEEEE___—_—_—_—__——-rmwE£F—
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6.0 Conclusion

In conclusion, the Navan Facility will not have any adverse effects on the proposed
residential development and will not pose any risks to human health and safety.
Furthermore, the completion of the proposed residential development will have no
adverse effects to the neighbouring Navan Facility including the leachate collection
system, the clay cut-off barrier located along the northern and western limits of the
waste facility and the slope stability of the existing landfill side slopes.
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7.0 Statement of Limitations

The recommendations made in this report are in accordance with our present
understanding of the project. Our recommendations should be reviewed when the
project drawings and specifications are complete.

The present report applies only to the project described in this document. Use of
this report for purposes other than those described herein or by person(s) other
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D-4 Land Use On or Near Landfills and
Dumps

A guide for land use planning authorities on how to decide what
types of land uses are appropriate near landfilled waste.

Legislative Authority:

Environmental Protection Act, RSO 1990, Part V, Sections 27and 46

O. Reg. 347, General -- Waste Management

Planning Act, RSO 1990, Sections 2(a)(b)(c)()(g)(h), 17(9),22(3), 41(4) and 51(3)
Condominium Act, RSO 1990, Section 50(3)

Environmental Assessment Act, RSO 1990, Section 5(3)

Responsible Director:
Director, Environmental Planning Branch

Last Revision Date:
April, 1994

Synopsis

This guideline specifies restrictions and controls on land use that the Ministry
wishes to see implemented in the vicinity of landfills and dumps, in order to
protect the health, safety, convenience and welfare of residents near such facilities.
It complements existing ministry abatement programs for landfills and dumps, and
is a direct application of Guideline D-1: "Land Use Compatibility."

Application of the guideline extends to all proposals for land use on, or near,
operating and non-operating landfills, (as defined in O. Reg. 347) and dumps which
contain municipal solid waste, industrial solid waste and/or sewage sludges. The
guideline applies to all such facilities regardless of ownership. It does not apply to
lands certified as organic soil conditioning sites under O. Reg. 347.

Ministry staff shall use the guideline when they are reviewing land use proposals,
including official plans and amendments, and plans of subdivision/condominium:



a. at the request of the responsible Ministry or the delegated approving
authority, under the Planning Act or the Condominium Act;

b. for land use requests subject to Section 46 of the Environmental Protection
Act; and

c. for undertakings subject to the Environmental Assessment Act.

Introduction

This guideline protects the health, safety, convenience and welfare of residents
from the potential adverse effects of landfills and dumps, by restricting or
controlling land use in their vicinity. It complements the Ministry’s existing
abatement programs, and Ministry staff shall refer to it when they review land use
proposals.

The principles of Guideline D-4 shall also be considered when looking for locations
to establish a landfill in Ontario.

Procedure D-1-1: "Land Use Compatibility: Procedure for Implementation”
discusses various implementation approaches and tools. Procedure D-1-3: "Land
Use Compatibility: Definitions" provides definitions of terms, in addition to those
included in Section 2.0 of this guideline.

Definitions

Note: Additional definitions are provided in Procedure D-1-3:"Land Use
Compatibility: Definitions".

Fill Area
The area of a waste disposal site set aside for landfilling or dumping (see
Conceptual Diagram No. 1. below).

Land Use
Any existing or proposed activity, structure, service, facility, or natural feature,
either at, above, or below grade, which conforms to an approved municipal plan.

Land Used for Waste Disposal Purposes
The land comprising the fill area, where landfilling or dumping has occurred, and
the land which is being used or is to be used for the leachate buffer area and/or



the gas buffer area; the land may be on- or off-site, (see Conceptual Diagram No. 1
below).

Peripheral Area

The area controlled by the site owner/operator between the boundary of the waste
disposal site and the fill area; together, the peripheral area and the fill area make
up the waste disposal site; the peripheral area will contain the buffer areas
required to be on-site (see Conceptual Diagram No. 1 below).

Vectors and Vermin
Disease-carrying organisms, insects, rodents, birds (especially gulls) and other
harmful creatures (e.g., bears).

Conceptual diagram no. 1 (plan view)
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Application

3.1 General

This guideline applies to all proposals for land use on or near any landfill or dump
which contains municipal solid waste, industrial solid waste and/or sewage

sludges. It does not apply to lands certified as organic soil conditioning sites under
O. Reg. 347.

3.2 Liquid industrial and hazardous waste

For proposals in the vicinity of landfills and dumps that have accepted liquid
industrial, toxic or hazardous waste, the Ministry shall expect proponents to
undertake further investigations and provide a report to the approving authority.



Where there is evidence of off-site migration of contaminants, the Ministry shall
require abatement measures beyond those discussed in this guideline.

Environmental considerations

Environmental considerations shall be considered by all parties involved in the
production, review and approval of a study/evaluation report.

4.1 Operating sites

Factors to be considered when land use is proposed near an operating site include:
landfill-generated gases, ground and surface water contamination by leachate,
odour, litter, contaminant discharges from associated vehicular traffic, visual
impact, dust, noise, other air emissions, fires, surface runoff, and vectors and
vermin. Particular attention shall be given to the production and migration of
methane gas.

4.2 Non-operating sites

Factors to be considered when land use is proposed on or near anon-operating
site include: ground and surface water contamination by leachate, surface runoff,
ground settlement, visual impact, soil contamination and hazardous waste, and
landfill- generated gases. Particular attention shall be given to the production and
migration of methane gas.

4.3 Assessment

The adverse effects of the factors listed in Sections 4.1 and 4.20f this guideline may
create:

a. a hazard or health/safety risk;
b. a nuisance to man; and/or

c. degradation of the natural environment.

The overall extent, number, degree and frequency of contaminant discharges and
visual problems can vary with each site. Consideration must be given to the nature
of proposed land use(s).

Reference should be made to Reference (a) (Section 7.0), if particular site
conditions warrant obtaining further information with respect to methane gas.



4.4 Buffering techniques

One or a combination of buffers, as defined in GuidelineD-1: "Land Use
Compatibility"”, may be employed in a given situation.

4.5 Hydrogeologic/engineering studies

4.5.1 Responsibility

Where the hydrogeologic and geologic setting of the proponent’s property and the
inter-relationship with gas and/or leachate from the fill area are unknown, Ministry
staff shall recommend to the approving authority that the proponent engage a
qualified hydrogeologist and/or engineer to determine the subsurface conditions
and, where necessary, propose remedial measures.

4.5.2 Exceptions

The Ministry shall not normally recommend a formal site investigation, as
recommended in Section 4.5.1, when its staff is satisfied that the evaluation of
existing data indicates the absence of a problem.

4.6 Controls and monitoring for adverse effects

Where appropriate, Ministry staff shall recommend, as a condition of approval,
that a proponent include controls to deal with adverse effects or risks to health or
safety and that the approving authority monitor contaminant migration and carry
out inspections of control facilities.

In the event that the approving authorities lack the expertise or resources to
perform such inspections, they shall employ qualified consultants to do so.

4.7 Monitoring on private property

Where the approving authority requires monitoring and inspections on private
property, Ministry staff shall recommend that a contract be executed between the
proponent and the municipality, in the form of, or as part of an agreement that
may be registered on title and run with the land. Documents which are able to be
registered on title are identified in References (b) and (c) (see Section 7.0).

Land use considerations



5.1 Sensitive land use

The Ministry will normally recommend against proposals for sensitive land use (see
Section 5.1.1. for details) adjacent to operating landfills, and on land used for
waste disposal purposes where there are completed or partially completed fill
areas.

Where land uses are proposed for approval on non operating landfills and dumps
under Section 46 of the Environmental Protection Act, the Ministry normally shall
not permit residential or other sensitive land use. Further details are provided in
Reference (d) of Section 7.0.

5.1.1 Sensitive land uses for landfills currently in operation
Any existing or committed land use which includes:

a. a permanent structure used in animal husbandry; or

b. agricultural land used for pasturing livestock; or

C. a permanent structure where:

i. a person sleeps, or

ii. a person is present on a full time basis;

but not including food or motor vehicle service facilities adjacent to a highway,
utility operations, scrap yards, heavy industrial uses, gravel pits, quarries,
mining or forestry activities; or

d. cemeteries

5.1.2 Compatible land uses for landfills currently in operation
Compatible land uses may include:
a. utilities and above grade transportation routes except major highways;
b. fences;
c. wood harvesting and other forestry activities;
d. certain farming activities;
e. industrial uses, including incinerators permitted to operate under O. Reg. 347;

f. gravel pits and quarries, and other mining activities(provided the landfill water
table is not affected); or



g. such land uses which would not be threatened by any hazard to public health
or safety and would not be impaired by nuisance effects.

5.2 Land use within 30 metres of a fill area

5.2.1 Operating sites

No land use may take place within 30 metres of the perimeter of a fill area. This is
a minimum distance.

Each operating landfill shall have an on-site operational/maintenance buffer area
identified on the Certificate of Approval. This buffer shall be no less than 30
metres; it is normally 60-100 metres.

5.2.2 Non-operating sites

Where technical controls for leachate, or leachate and gas are required
surrounding a fill area, no land use may take place within 30 metres of its
perimeter. This distance maybe reduced to 20 metres in cases where only gas
controls are necessary.

5.3 Land use within 500 metres of a fill area

The Ministry considers the most significant contaminant discharges and visual
problems to be normally within 500 metres of the perimeter of a fill area.
Accordingly, the Ministry recommends this distance be used as a study area for
land use proposals. Ministry staff shall ensure that the proponent has evaluated
the presence and impact of any adverse effects or risks to health and safety and
that necessary remedial measures are taken when land use proposals are within
this distance. This assessment shall be based on the nature and knowledge of the
disposal site, and the nature of land use(s) proposed.

Actual influence areas for the considerations listed in Section4.1 and 4.2 of this
guideline will vary with the individual landfill or dump. Where the actual influence
area of a site has been determined to be less than the 500 metre study area set
out in this section, the study area for land use proposals can be reduced to
coincide with the actual influence area.

5.4 Land use beyond 500 metres of a fill area

Where significant impacts are encountered at or beyond 500 metres, the study
area within which an assessment for any change in land use is recommended, shall



be extended beyond the 500 metre area set out in Section 5.3. Historical evidence
in Ontario has shown that the maximum distance within which adverse effects
could be experienced while a landfill is operating is up to 3 kilometres.

In exceptional hydrogeologic situations, such as areas of fractured rock or sand,
where it is anticipated that leachate or gas from a non-operating landfill or dump
could migrate beyond 500 metres and pose a problem, Ministry staff shall
recommend that proponents carry out hydrogeologic and/or engineering studies
for land use proposals beyond 500 metres of a fill area (see Section 4.5 for more
details).

5.5 Significant impacts

The Ministry shall recommend against land use proposals where proponents have
not incorporated feasible remedial measures to prevent or minimize adverse
effects (as discussed in Section4.3).

5.6 Sequential development

In considering long-range planning, the Ministry may recommend that proponents
delay or phase certain types of land use to coincide with closure of sections of a
landfill, or the operation itself, as nuisance effects are reduced or eliminated. This
approach shall only be permitted in cases where no risks to health or safety are
present.

Responsibilities

6.1 Operators and/or owners of landfills or dumps

The Ministry shall require operators and/or owners of operating landfills and non
operating landfills and dumps to comply with the Environmental Protection Act
and O. Reg. 347 (Waste Management) requirements for the control of adverse
effects caused by these facilities.

6.2 Proponents/consultants

Ministry staff shall recommend to the approving authority that the proponent
provide a report on environmental considerations(see Section 4.0) and, where
necessary, propose and implement appropriate control measures. These measures
shall include design details and specifications for any control device or facility.



6.3 Municipalities

The local municipal authority is responsible for ensuring that proponents
implement and monitor proper control measures associated with new, sensitive
developments. It also shall ensure that periodic inspections of operating landfills
and non-operating landfills and dumps for contaminant migration and potential
hazards are carried out.

6.4 Ministry

With respect to its mandate for landfills and dumps, the Ministry shall exercise the
following responsibilities:

6.4.1 Near land used or to be used for waste disposal purposes

Ministry staff will expect proponents and municipalities to fulfill their responsibility
to protect public health and safety in areas of land use near a landfill or dump, and
to prevent significant impacts from difficult-to-control nuisance effects which may

extend beyond the lands under the Certificate of Approval for an operating landfill.

6.4.2 On land used for waste disposal purposes

Where a proponent submits a land use proposal for approval under Section 46 of
the Environmental Protection Act, the proponent must assure Ministry staff and
the municipality that the proposal contains adequate measures for the protection
of public health and safety, in order to facilitate the Minister making a decision on
approval.

Where an approval under EPA Section 46 is not required from the Minister, Section
6.4.1 of this guideline applies.

Reference documents
a. Procedure D-4-1: "Assessing Methane Hazards from Landfill Sites"

b. Ministry of Consumer and Commercial Relations Bulletin No.91003:
"Environmental Warnings/Restrictions"

c. Ministry of Consumer and Commercial Relations Bulletin No.80023:
"Registration of Certificates & Provisional Certificates"



d. Guideline D-7: "Requests for Land Use Approval Under EPA, Section 46" (under
development)

e. Procedure D-1-1: "Land Use Compatibility: Procedure for Implementation"
f. Procedure D-1-3: "Land Use Compatibility: Definitions"

g. Guideline D-1: "Land Use Compatibility"

Updated: July 13, 2021
Published: March 02, 2016
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Navan Landfill Expansion

Project information about this environmental assessment.

Introduction

Proponent

Waste Services (CA) Inc.

Location

3354 Navan Road, Ottawa

Type

Waste

Reference Number

06029

Contact

Environmental Approvals Branch, 416-314-8001

Toll free 1-800-461-6290

Current Status

Environmental assessment: approved, August 2, 2007

Project Summary

The purpose of the undertaking is for the expansion of the existing landfill site
located in Notre Dames-des-Champs on Navan Road in the eastern end of the City



of Ottawa.

Project History
e Environmental assessment: approved
o Date submitted: May 25, 2007
o Expiry of public comment period: April 20, 2007
o Expiry of public comment period for ministry review: June 29, 2007

o Decision date: August 2, 2007

e Terms of reference: approved

e Date submitted: June 16, 2006

e Expiry of public comment period: July 21, 2006
¢ Decision date: October 6, 2006

e Decision date: May 30, 2006

e Designation: voluntary agreement granted

Environmental Assessment

Proposed Undertaking

Waste Services (CA) Inc. proposed an expansion of its existing landfill site located in
Notre Dames-des-Champs on Navan Road in the eastern end of the City of Ottawa.
The existing 31.9 hectare landfill footprint will be expanded easterly by 8.5
hectares. The total capacity will increase by an estimated 3.6 million cubic metres
of additional waste. The annual waste tonnage accepted at the site will continue to
be 234,750 tonnes of waste per year which will extend the life of the landfill by
approximately 11 years past its currently estimated closure date of 2011. Itis
proposed that the site will continue to accept solid non-hazardous Industrial,
Commercial and Institutional (IC & I) waste including construction and demolition
waste. The approved area for the receipt of waste for disposal will continue to be
the province of Ontario, excluding IC&I waste from the City of Toronto.



Waste diversion will continue at the site related to the recovery of metal for
recycling and wood for chipping.

The EA considered five potential expansion alternatives in accordance with the
approved Terms of Reference. Alternative 3 was chosen as the preferred
alternative.

The comment period on the EA was from March 2, 2007 to April 20, 2007. A Notice
of Completion of Review was published on May 25, 2007. A five week comment
period on the Review was provided from May 25, 2007 to June 29, 2007. During this
time period any person could provide comments about the proposed undertaking,
the EA, and the ministry’s Review. The Minister with Cabinet’s concurrence
approved the Navan landfill expansion subject to conditions of approval. The
Minister imposed conditions of approval that will provide assurance of
environmental protection for the surrounding watershed, air quality, the Mer Bleue
Bog, and the surrounding community. The ministry is satisfied that the proposed
conditions of approval will address any issues and concerns that were raised with
the ministry. All comments received during the two public comment periods were
considered prior to a decision being made to approve the landfill expansion.
Approvals are also required under the Environmental Protection Act, the Ontario
Water Resources Act and the Planning Act. Those who provided comments on the
EA or the ministry’s Review will receive notice of the Minister’s decision.

Terms of Reference

The Proposal

Waste Services (CA) Inc. (WSI) is proposing to expand their existing landfill site. The
current approved footprint for the landfill, processing and composting occupies
31.9 hectares within a total owned property of 90 hectares. The site is licensed to
receive solid, non-hazardous industrial and commercial waste (including
construction and demolition waste), dry non-putrescible domestic waste, asbestos
waste, and impacted soils. A total of 234,750 tonnes of waste is permitted to be
received for disposal in the landfill annually. The approved area for receipt of
waste for disposal is the Province of Ontario. In addition to accepting waste for
disposal, the site undertakes significant diversion activities through recovery of
metal for recycling, wood for chipping and composting and leaf and yard waste
composting.



The proposed expansion alternatives under consideration would increase the
approved capacity of the site by between approximately 3.6 and 5.5 million cubic
meters to provide approximately 2.4 to 3.6 million tonnes of additional waste
disposal capacity. At the approved annual disposal rate this would provide

approximately 10 to 15 years of additional disposal capacity at the landfill, which is

expected to reach its currently approved capacity in 2011.

Purpose of the Undertaking

WSI has determined that there is an ongoing demand for its waste disposal
services in Ottawa and that it has the opportunity to continue to provide
environmentally sound waste management services for disposal of solid, non-
hazardous Industrial, Commercial and Institutional as well as Construction and
Development wastes. The purpose of the expansion is to address that demand
and opportunity.

Approval of the Terms of Reference

As provided for by Section 6(4) of the Environmental Assessment Act, the Terms of
Reference submitted for approval to the Ministry of the Environment on

June 16, 2006, to govern the preparation of an environmental assessment for the
above-noted undertaking, are hereby approved with the following amendments:

Section 4.4 of the ToR be amended by adding the following:

e “Mer Bleue Bog

e The environmental assessment will contain a description of the effects that
will be caused or may be reasonably expected to be caused to the Mer Bleue
Bog by each alternative method of carrying out the undertaking.

e The environmental assessment will contain a description of the measures that

will prevent, change, mitigate or remedy the effects that will be caused or may

be reasonably expected to be caused to the Mer Bleue Bog by each alternative

method of carrying out the undertaking.”

Section 5.3 of the ToR be amended by adding the following:

e “Aboriginal Consultation" The Aboriginal communities that may be affected by
or have an interest in the Navan Landfill Expansion EA, will be provided with
sufficient opportunity to participate in the development of the EA.”



Designation (Voluntary Agreement)

Waste Services (CA) Inc. (WSI) is proposing to expand their existing landfill site. The
current approved footprint for the landfill, processing and composting occupies
31.9 hectares within a total owned property of 90 hectares. The site is licensed to
receive solid, non-hazardous industrial and commercial waste (including
construction and demolition waste), dry non-putrescible domestic waste, asbestos
waste, and impacted soils. A total of 234,750 tonnes of waste is permitted to be
received for disposal in the landfill annually. The approved area for receipt of
waste for disposal is the Province of Ontario. In addition to accepting waste for
disposal, the site undertakes significant diversion activities through recovery of
metal for recycling, wood for chipping and composting, and leaf and yard waste
composting.

The proposed expansion alternatives under consideration would increase the
approved capacity of the site by between approximately 3.6 and 5.5 million cubic
meters to provide approximately 2.4 to 3.6 million tonnes of additional waste
disposal capacity. At the approved annual disposal rate this would provide
approximately 10 to 15 years of additional disposal capacity at the landfill, which is
expected to reach its currently approved capacity in 2011.

Related

Updated: July 08, 2021
Published: March 20, 2014
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BUFFER STUDY

EXECUTIVE SUMMARY

The Claridge Homes (Claridge) Spring Valley Trails development is located on lands to the south of the
intersection of Navan Road and Renaud Road in Ottawa, Ontario. The property is being developed in 3 Phases.
Presently, Phases 1 and 2 have been approved. Phase 3 of the Claridge development is located within
500 metres of the BFI Canada Inc. (BFI) Navan Waste Recycling and Disposal Facility (BFI Navan Facility), a
solid waste disposal site. According to Section 3.8 of the City of Ottawa (City) Official Plan, land within
500 metres of an operating or non-operating solid waste disposal site is considered to be within the influence
area of the solid waste disposal site. This buffer study was performed on behalf of Claridge in consultation with
BF| Canada Inc. to satisfy the requirements of Section 3.8.6 as it relates to Phase 3 of the Spring Valley Trails
development area, which requires that a study be performed to assess the potential for the solid waste disposal
site to have unacceptable or adverse effects on the proposed development or pose risks to human health and
safety. Based on this site-specific assessment, a determination is to be made of the required buffer (or
separation) between the waste disposal site and the proposed development.

As required under Section 3.8.7 of the City of Ottawa’s Official Plan, this buffer study addresses the potential for
impact to the Claridge site from the BFI Navan Facility due to contamination by leachate, surface water runoff,
ground settlement, visual impact, air (dust), odour, and noise, soil contamination, and landfill gas migration.

The BFI Navan Facility is owned and operated by BFI under Environmental Compliance Approval (ECA)
No. A460702. The BFI Navan Facility performs landfilling and/or processing/recycling of solid, non-hazardous
industrial, commercial and institutional (IC&I) waste (including construction and demolition (C&D) waste),
asbestos waste, dry non-putrescible domestic waste (non-organic) and impacted soil. Composting of leaf and
yard materials was previously performed, but material has not been accepted for composting since 2009. The
western edge of the BFI Navan Facility property is located approximately 100 metres from the eastern edge of
the Claridge Spring Valley Trails development; an additional separation of 100 metres exists between the
western toe of the landfill footprint and the BFI Navan Facility western property boundary, such that Phase 3 of
the Claridge site is separated from the limit of waste placement by approximately 200 metres. In April 2009, BFI
received Environmental Protection Act (EPA) Approval for the expansion of the BFlI Navan Facility. The
approved expansion design provided additional disposal capacity for an estimated 10 years of operation beyond
2012. As per an agreement made during the Environmental Assessment (EA) process, the site will close on
reaching the currently approved capacity and there will not be an application made for future expansion.

Local geology in the area of the Claridge site and the BFI Navan Facility consists of a thick clay deposit overiain
by sands of varying thickness. An escarpment which runs east-west through the Claridge site and the BFI
Navan Facility was once covered by such sand deposits, which have been mostly eroded below the escarpment.
Above the escarpment, sands are found to be 0.6 to 2.0 metres thick. A thick (20 to 35 metre) marine clay
deposit underlies the entire area. Bedrock in the area is composed of shale of the Billings Formation.

Surface runoff from the east side of the BFI Navan Facility site drains to the Bear Brook drainage basin, which is
part of the South Nation River watershed. The west side (and the Claridge site) drain into the Mud Creek
drainage basin, which in turn drains into Green’s Creek, part of the Rideau River watershed. The Mer Bleue
bog, a unique and internationally recognized ecological feature, is located to the south of both sites.

Local groundwater flow in the area is from north to south, from the escarpment toward the edge of the Mer
Bleue. The thick clay deposit acts as an aquitard or barrier to groundwater movement, such that lateral flow
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BUFFER STUDY

occurs only through the surficial sand unit and upper weathered clay zone, which have a total thickness of a few
metres. The water table is between 1 and 2 metres below ground surface north of the escarpment and near the
ground surface south of the escarpment. Regional groundwater flow in the deep bedrock aquifer is eastward.

Infiltration of rain water into a landfill and decomposing waste creates a liquid called leachate which, if not
managed properly, has the potential to impact groundwater in the vicinity of a landfill. In assessing the potential
for groundwater contamination by leachate, the local geology and hydrogeology, approved engineered controls,
and continued groundwater monitoring program were considered. The natural hydrogeological aquitard imposed
by the thick clay deposit that underlies the area impedes the flow of groundwater, which flows from north to
south, hydraulically cross-gradient to the Claridge site. Engineered controls include a leachate collection system
below the northeast and central area of the waste footprint, and a perimeter collection trench along the west and
south edges of the waste footprint. The leachate collection system is designed such that the groundwater
elevation within the landfill is maintained at a level lower than the groundwater elevation in the surrounding area,
creating a "hydraulic trap”, which causes groundwater to flow toward the landfill, rather than away from it. In
addition, the 100 metre wide west buffer between the landfill footprint and the BFI Navan Facility property
boundary is occupied by a berm of compacted silty clay soil, which adds an additional level of redundancy in
mitigating the potential westward migration of leachate. Collected leachate is pumped to the City's sewer
system via force main, but can also be pumped to tanker trucks as a contingency measure. A proposed addition
to the leachate management system will be constructed during the approved horizontal expansion area of the
landfill to the east. Groundwater monitoring is performed semi-annually, such that potentially impacted
groundwater would be detected prior to any migration off-site. In summary, there is no mechanism by which
landfill leachate can affect groundwater quality beneath the Claridge Phase 3 lands.

Studies performed during the approval process for the expansion of the BFI Navan Facility found that surface
water runoff is not having an adverse effect on surface water receivers downstream of the landfill. The existing
approved surface water management system at the BFI Navan Facility comprises a network of drainage ditches
and roadside swales to intercept runoff generated on-site and direct it to either the east or west stormwater
management pond. As the BFI Navan Facility landfill is an engineered landfill, potential contamination from a
leachate release would be apparent in groundwater prior to surface water. Additionally, surface water monitoring
is performed to assess surface water flow and quality at the BFI Navan Facility. As such, surface water on the
Claridge site will not be impacted by the BFI Navan Facility.

Ground settlement on the Claridge lands is not expected to occur as a result of landfilling activities. Significant
drawdown of the water table can cause ground settlement in clay soils. Water table drawdown as a result of
excavations during landfill construction and the hydraulic trap design of the leachate collection system is limited
in lateral extent due to the low permeability of the thick silty clay deposit. As a result, ground settlement on the
Claridge site will not be caused by operations at the BFI Navan Facility, as confirmed by ongoing monitoring of
groundwater levels within 10 metres of the landfill on the BFI site.

Potential visual impact from the BFI Navan Facility expansion was assessed during the expansion approval
process. Though additional mitigation of visual impact was not deemed necessary along the west side of the
BFI Navan Facility (which is closest to the Claridge property), existing mitigation measures provide an adequate
visual barrier from viewpoints west of the BFI Navan Facility. Continued growth of vegetation will further
decrease the landfill visibility with time. Additionally, in the longer term the waste mound will be landscaped with
plantings so as to blend into the escarpment, which will occur early on in the lifespan of the landfill due to
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phasing of the vertical expansion beginning on the west side of the BFI Navan Facility site and moving eastward
away from the Claridge lands.

The predictive modelling of potential off-site impacts related to air quality, dust, odour and noise carried out as
part of the approvals processes for the BFI Navan Facility landfill expansion included potential receptor locations
within the Claridge Phase 3 lands. The modelling prediction results indicated that the site operations were
expected to meet provincial requirements and not cause adverse effects off-site. There are a number of design
and operational mitigation measures to control and minimize the potential for off-site atmospheric impacts.
Ongoing monitoring programs demonstrate that the BFlI Navan Facility is performing acceptably as expected
based on predictions. Considering that operations on the landfill are progressively moving eastwards, away from
the Claridge Phase 3 lands, it is expected that the Claridge Phase 3 lands will not experience unacceptable
atmospheric effects from the BFI Navan Facility site.

Contamination of soil at the Claridge site is not expected to occur as a result of the BFI Navan Facility.
Hazardous waste is not accepted at the BFI Navan Facility.

As discussed in studies performed during the approval process for the BFI Navan Facility expansion, the
migration of landfill gas generated by the BFI Navan Facility landfill is impeded by the naturally occurring geology
and engineered controls for the landfill site. Landfill gas migrates through the path of least resistance; as such,
the thick clay layer which underlies the area does not favor methane migration and gas would preferentially
migrate toward the atmosphere through the waste or sand unit. Methane generated by the landfill is expected to
be intercepted by the leachate collection perimeter trench or blocked by the perimeter clay berms before it would
travel off site. Using a generally accepted approximation that significant methane migration may extend for a
distance equal to ten times the depth of landfill between the ground surface and the water table, the maximum
distance of significant methane migration would be expected to be 20 metres from the toe of the waste footprint,
about one tenth the distance between the western waste limit of the BFI Navan Facility landfill and the eastern
property boundary of the Claridge site. A proposed landfill gas collection system was approved as part of the
expansion of the BFI Navan Facility and an interim landfill gas management system is currently in place.
Furthermore, landfill gas monitoring is performed at a large number of locations on the BFI Navan Facility site,
and indicates that off-site lateral migration of landfill gas has not occurred. For all of the reasons described
above, the combination of the natural geological setting and engineered features mitigate the potential migration
of landfill gas in the subsurface from the BFI Navan Facility.

The City has retained consultants in the past to review studies about potential impacts from the BFI Navan
Facility on the surrounding properties. Qutstanding concerns raised during previous reviews of the BFlI Navan
Facility expansion and its potential off-site impacts have been addressed throughout this study.

In conclusion, the BFI Navan Facility will not have unacceptable or adverse effects on the proposed
development and will not pose any risks to human health and safety. It is recommended that the zone of
influence of the BFI Navan Facility be reduced such that it excludes the Claridge Spring Valley Trails
development lands.
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1.0 INTRODUCTION

Claridge Homes (Claridge) is constructing a residential development called Spring Valley Trails to the south of
the intersection of Navan Road and Renaud Road in the east end of Ottawa, Ontario as shown in the Key Plan
(Figure 1). The development has been proposed in 3 Phases; presently, Phases 1 and 2 have been approved.
Phase 3 of the Claridge development is located within 500 metres of the BFl Canada Inc. (BFI) Navan Waste
Recycling and Disposal Facility (BFI Navan Facility), a solid waste disposal site. According to Section 3.8 of the
City of Ottawa (City) Official Plan, land within 500 metres of an operating or non-operating solid waste disposal
site is considered to be within the influence area of the solid waste disposal site, as shown on Figure 2. As a
result, the City requires that a buffer study be conducted, in consultation with the owner/operator of the waste
disposal site, to assess the potential for the solid waste disposal site to have unacceptable or adverse effects on
the proposed development or pose risks to human health and safety. Based on this site-specific assessment, a
determination is to be made of the required buffer (or separation) between the waste disposal site and the
proposed development.

The purpose of this buffer study is to satisfy the requirements of Section 3.8 of the City's Official Plan, as it
relates to Phase 3 of the Spring Valley Trails development area. The study also addresses previous concerns
expressed by the City with regard to development within 500 metres of the BFI Navan Facility. As required by
Section 3.8.7 of the Official Plan, the buffer study addresses the following areas of potential concern:
contamination by leachate, surface water runoff, ground settlement, visual impact, air (dust), odour, and noise,
soil contamination, and landfill gas (LFG) migration. This study has been completed by Golder Associates Ltd.
(Golder) on behalf of Claridge and in consultation with BFI.
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2.0 SITE DESCRIPTION
2.1 Claridge Homes Spring Valley Trails Development

The Claridge Homes Spring Valley Trails Development (Claridge Development) is located on lands south of
Navan Road and Renaud Road. The property measures approximately 800 metres by 800 metres in plan
dimension (though is irregular in shape). It is bound to the south by a former CN Rail line and the Mer Bleue
Conservation area (Mer Bleue), to the west by a residential development, to the north by Navan Road and
Renaud Road, and to the east by a 100 metre wide commercial property followed by the BFI Navan Faclility site
further to the east. Figure 1 indicates the site location on a Key Plan. The development has been proposed in
three Phases. Phases 1 and 2, located at the western portion of the Claridge Development, have been
approved and are constructed or are under construction. The proposed Phase 3 comprises the eastern end of
the property, and falls within 500 metres of the BFI Navan Facility landfill property. Phase 3 of the Claridge
Development, to which this buffer study applies, will be hereafter referred to as the Claridge site. Figure 2 shows
the extent of Phase 3, and its location in relation to the BFI Navan Facility landfill.

2.2 BFI Navan Facility

The BFI Navan Facility (formerly known as the Waste Services (CA) Inc. Navan Landfill) is located at
3354 Navan Road in the east end of Ottawa, Ontario, and is owned and operated by BFI under Environmental
Compliance Approval (ECA) (formerly referred to as a Certificate of Approval) No. A460702. The BFI Navan
Facility began operating in 1960, and performs landfilling and processing/recycling of wastes mostly generated
within the City. The BFI Navan Facility accepts solid, non-hazardous industrial, commercial and institutional
(IC&I) waste (including construction and demolition (C&D) waste), asbestos waste, dry non-putrescible domestic
waste (non-organic) and impacted soil. Composting of leaf and yard materials was previously performed at the
BFI Navan Facility, but material has not been accepted for composting since 2009. The north, west, south and
east sides of the landfill footprint are surrounded by buffer zones of 30 to 70 metres, 100 metres, 10 metres and
140 metres, respectively. Note that on the south side of the landfill a 10-metre buffer zone exists between the
south limits of the waste mound and the VIA Rail right-of-way (ROW) and an additional buffer strip with a width
of 100 metres exists to the south of the VIA Rail ROW. Figure 3 shows the BFI Navan Facility site layout and its
location in relation to the neighbouring Claridge Development to the west. Considering the total 100 metre width
of buffer on the west side of the BFI Navan Facility and the adjacent 100 metre wide commercial property, the
total separation distance between the limit of waste placement and the east limit of the Claridge property is
200 metres.

In April 2009, BFI received Environmental Protection Act (EPA) Approval for the expansion of the BFI Navan
Facility. This approval was achieved following the approval under the Environmental Assessment Act of an
Environmental Assessment Study Report (EASR) (Golder 2007b) in August 2007, and through the submission of
the following applications:

m Amendment to ECA No. A460702 under Section 27 of the EPA;
m ECA (Air and Noise) under Section 9 of the EPA; and,
m ECA (Sewage Works) under Section 53 of the Ontario Water Resources Act (OWRA).
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The EASR considered several options for the expansion of the landfill, and identified the preferred option from
which the final landfill expansion details were developed. The EASR was accompanied by technical support
documents detailing the air and odour assessment, noise assessment and the conceptual design for each of the
expansion options. As part of the public consultation process, the EASR was peer reviewed on behalf of the City
in full by Conestoga-Rovers & Associates (CRA) in 2007. Following the environmental assessment, the
aforementioned ECA applications under Sections 9 and 27 of the EPA and under Section 53 of the OWRA were
submitted. A Design and Operations (D&O) Report (Golder 2008b) was submitted providing the required
technical support for the three applications. Additional supporting documents included a Hydrogeology,
Hydrology and Geotechnical Study (Golder 2008a) and Financial Assurance documents. The application to
amend ECA No. A460702 was approved, and ECA (Air and Noise) No. 6733-7BYS9A and ECA (Sewage
Works) No. 4816-7C7M6C were issued for the expanded BFI Navan Facility. The approved expansion design
provided additional disposal capacity for an estimated 10 years operation beyond 2012; it is currently expected
that the landfill capacity will be reached in about 2025.
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3.0 PHYSICAL SITE SETTING

Due to the physical proximity of the Claridge site and the BFI Navan Facility, the geology, hydrogeology, and
hydrology for the two sites have been described concurrently.

3.1 Geology

The Claridge site and the BFI Navan Facility are situated in the region of the Ottawa Valley clay plain at the
western edge of the Prescott and Russell sand plains. The lowland region is composed of unconsolidated
glacial till deposits, varved clays and marine beds of clay and sand from the post-glacial Champlain Sea. The
Claridge and BFI sites are located on the banks of a former channel of the Ottawa River. The post-glacial
Ottawa River Channels (located east of Ottawa) are from 3 kilometres to 10 kilometres wide and up to 18 metres
deep, and are floored with clay and silt and bordered by sand deltas. The escarpment which runs east-west
through the Claridge site and the BFI Navan Facility was once covered by sand deposits which have been
mostly eroded below the escarpment. Above the escarpment, surficial sands are found to be 0.6 to 2.0 metres
thick in the landfill area. A thick (20 to 35 metre) marine clay deposit underlies the entire area. Bedrock in the
area is composed of shale of the Billings Formation. Figure 4 provides a schematic cross-section through the
landfill in the north-south direction, which shows the geology through the escarpment. Figure 5 contains a
cross-section in the east-west direction through the eastern portion of the Claridge site and the western portion
of the BFI Navan Facility, which shows the consistency in geology across the sites. The landfill geometry and
certain features are also shown on the cross sections.

3.2 Hydrogeology and Hydrology

The BFI Navan Facility is located on a watershed divide between two major drainage watersheds - the
Rideau River watershed to the west and the South Nation River watershed to the east. Surface runoff drains to
both the east and west of the BFI Navan Facility site. The east side of the BFI Navan Facility site drains to the
Bear Brook drainage basin, which is part of the South Nation River watershed. The west side, and the Claridge
site, drain into the Mud Creek drainage basin, which in turn drains into Green's Creek, part of the Rideau River
watershed. The Mer Bleue bog, a unique and internationally recognized ecological feature, is located to the
south of both sites.

Studies have shown that the regional groundwater flow in the deep bedrock aquifer is eastward. Local
groundwater flow in the area is from north to south as shown on Figure 6, i.e., from the escarpment towards the
edge of the Mer Bleue. The thick clay deposit acts as an aquitard or barrier to groundwater movement, such that
lateral flow occurs only through the surficial sand unit and upper weathered clay zone, which have a total
thickness of a few metres. As indicated in the Hydrogeology, Hydrology and Geotechnical Study Report for the
BFI Navan Facility (Golder, 2008a), the water table is between 1 and 2 metres below ground surface north of the
escarpment, and very near the ground surface south of the escarpment. Historical groundwater level data from
the BFI Navan Facility site indicate that a groundwater recharge zone exists north of the escarpment (where a
downward hydraulic gradient exists), and that a discharge zone exists south of the escarpment (where an
upward hydraulic gradient exists).
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4.0 ASSESSMENT OF POTENTIAL LANDFILL IMPACTS
41 Groundwater Contamination by Leachate

Infiltration of rain water into a landfill and decomposing waste creates a liquid called leachate. If not managed
properly, leachate has the potential to impact groundwater in the vicinity of a landfil. The following sections
describe the generation of leachate at the BFI Navan Facility, the systems in place to manage the leachate
(the natural geological and hydrogeological barriers and the leachate management system) and the approach
used to detect if leachate has entered and is migrating in the groundwater flow system (the groundwater
monitoring program).

4.1.1 Leachate Generation Rate and Quality

As discussed in the Hydrogeology, Hydrology and Geotechnical Study (Golder 2008a), leachate contaminants
suggested in Ontario Regulation (O.Reg.) 232/98 (MOE 1998) to represent municipal solid waste are not all
applicable to the BFI Navan Facility due to the type of waste accepted at the landfill site, which consists of IC&I
waste and non-organic domestic waste. Following consultation with the MOE and the Ministry of Natural
Resources (MNR) during the EA process for the landfill expansion, boron, dichloromethane, potassium,
magnesium, ammonia and phenols were chosen as appropriate parameters for modelling the potential
groundwater impacts due to leachate from the landfill.

4.1.2 Geological and Hydrogeological Barriers

The potential for leachate generated by the BFI Navan Facility landfill to impact the Claridge site has been
assessed based on the direction of groundwater flow, the physical separation between the Claridge site and the
landfill footprint, the leachate collection system (LCS) and the results of the contaminant transport modelling.

Shallow groundwater flow in the area is from north to south consistent with the relief of the property which
changes in elevation by approximately 15 metres to 18 metres between the up-gradient and down-gradient
boundaries of the landfill. The groundwater flow is shown in Figure 6, which has been generated using water
elevation data from May 2013. Groundwater elevations within the landfill footprint are not available as
monitoring wells are not constructed within the waste footprint; groundwater levels within the footprint are locally
controlled by the leachate collection system beneath the base of the waste. As shown on Figure 6 the
groundwater elevation north of the landfill (on top of the escarpment) is approximately 14 metres higher than the
groundwater elevation south of the landfill (below the escarpment), indicating a strong horizontal hydraulic
gradient from north to south. The Claridge site is located west and hydraulically cross-gradient of the BFl Navan
Facility. The thick clay deposit in the area is of low permeability and acts as an aquitard (or barrier to
groundwater movement). Shallow groundwater flow is thus controlled by the surficial sand layer and upper
weathered clay zone above the clay aquitard. The slight upward gradient at the down-gradient boundary of the
landfill would suggest there is upward vertical flow of shallow groundwater at this location, which would retard
the potential for leachate migration into the deeper groundwater system. Groundwater flow in the deep bedrock
aquifer is eastward and hydraulically downgradient (away) from the Claridge site, noting that the landfill area
does not provide a source of infilirating water to the deep aquifer due to the natural aquitard provided by the
thick clay deposit.
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in addition to being hydraulically cross-gradient and upgradient from the BFI Navan Facility, the Claridge site is
physically separated from the landfill footprint by a 100 metre buffer zone (within the BFI Navan Facility property
limits) and a 100 metre wide commercial property, reducing even further the potential for landfill leachate
impacted groundwater from reaching the Claridge site.

Potentially impacted groundwater is cut off from the shallow groundwater flow system by the perimeter LCS
located around the south and southwest sides of the landfill. The groundwater elevations in the area around the
landfill footprint are higher than the base of the landfill and LCS, therefore creating a “hydraulic trap’, i.e., a
groundwater flow direction into the landfill as opposed to out of the landfill. Maintaining the LCS in a drained
condition, which is the way the LCS is operated, results in a lowering of the water table at the southeast corner
of the landfill by more than 3 metres below the original ground at the southeast corner of the landfill, and by
about 2 metres at the southwest corner. This water table lowering influences the hydraulic gradients within the
waste pile near the landfill's south boundary. A clay cut-off wall on the down-gradient (south) side of the LCS
was constructed as a back up to the LCS to further limit the potential migration of leachate out of the landfill
towards the south. The hydraulic trap, and presence and operation of a LCS decrease the potential risk of
leachate impacting the surrounding groundwater.

Finally, contaminant transport modelling was completed during the landfill expansion approvals process as
documented in the Hydrogeology, Hydrology and Geotechnical Study (Golder 2008a). The modelling found that
movement of contaminants, both laterally at shallow depth south toward Mer Bleue and downward toward the
bedrock aquifer is controlled by diffusion. It was concluded, based on the modelling, that any diffusion of
contaminants laterally and downward at the landfill site itself will be negligible. Lateral diffusion of contaminants
was modelled for movement southward as this is the direction of groundwater flow, and would thus also be the
direction potentially most impacted by the diffusion of contaminants. As such, impacts from the diffusion of
contaminants in all other directions (for example, westward in the direction of the Claridge site) would be less
than those in the direction of groundwater flow. As such, long term diffusion of contaminants is not expected to
impact groundwater beneath the Claridge site.

41.3 Leachate Management System

A plan view of the existing and approved eastern expansion of the leachate management system is presented in
Figure 7. The existing leachate management system includes an underdrain system in the northwest corner of
the waste footprint. This is connected via HDPE pipe to a perimeter leachate collection trench which runs along
the west and south sides of the waste mound, and extends approximately 150 metres along the east side of
the waste mound, starting at the southeast corner. The perimeter leachate collection trench consists of a
granular-filled trench and perforated drainage pipe and access to the perimeter leachate collection trench is
provided via a series of manholes. A LCS also exists beneath the northeast and central area of the waste
footprint. All leachate collected is drained to a wet well and pump station located at the southeast corner of the
pre-expansion waste footprint. Leachate is pretreated and pumped via forcemain to the City sewer system for
final treatment at the City’s municipal sewage treatment plant. As a contingency, leachate may also be
transported by tanker truck to the municipal sewage treatment plant. A vertical manhole connected to the LCS in
the northeast quadrant (“the central manhole”) provides an alternative point of access to evacuate leachate if
positive drainage to the wet well and pump station is not maintained. The need for an artificial constructed liner
system is negated by the natural low-permeability clay soils at the base of the landfill, which act as a natural
barrier to the transport of contaminants out of the landfill.
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The proposed extension of the LCS in the disposal area to the east of the existing waste mound has been
designed to meet or exceed the requirements in Schedule 1 of the Landfill Standards (MOE 1998) for a 100-year
service life. The proposed LCS in this area includes an underdrain system consisting of perforated leachate
collection pipes and a granular drainage blanket composed of ciear stone, separated from the clay subgrade by
a separator geotextile, and from the waste by a filter geotextile covered above by a sand layer to prevent fines
from entering the drainage blanket. The leachate collection pipes will drain to a perforated header pipe which
will drain to a sump. Leachate will be pumped from the sump to the existing wet well and leachate pump station.
Leachate collection pipes will be sloped toward the header pipe, and the header pipe sloped toward the sump to
achieve positive drainage. The sump will be located in the interior of the eastern area where settlement is
expected to be highest, such that positive drainage will be maintained as settlement occurs. The subgrade will
be prepared in a saw-tooth fashion to provide gradients toward the collection pipes. A perimeter collection
trench will be constructed along the south limits of the eastern area as a secondary/contingency containment
measure, and will be connected to the wet well/pump station by a gate valve.

BFI has constructed low permeability clay cut-off walls and clay berms at the perimeter of the waste footprint.
At the edge of the fill area, native sand and other pervious materials have been removed and replaced with lower
permeability compacted clay. These clay barriers are designed to contain leachate. Presently, the constructed
clay barriers exist along the north perimeter, and the west and south perimeters of the fill area. As development
of the landfill progresses into the eastern area, clay barriers will be constructed along the south and southeast
perimeters.

in addition, the 100 metre wide west buffer of the BFI site is occupied by a large berm of compacted silty clay
soil between the disposal area and the BFI property boundary (illustrated in Figure 5). This berm, together with
the west side perimeter leachate collection pipe, provides protection against potential leachate migration in the
westward direction.

4.1.4 Contingency Plan

The existing perimeter LCS and the perimeter LCS to be constructed at the down-gradient side of the expanded
footprint area to the east will function as a contingency measure should the collection system beneath the waste
fail. If these perimeter systems (and repaired or replacement perimeter systems) do not function as intended,
and in the event of premature failure of the LCS such that a leachate mound is formed within the landfill, an
additional contingency exists that involves the installation of purge wells through the cover of the landfill and into
the granular blanket of the LCS. Details of the purge well installation would be determined based on the level of
leachate mound control required. Leachate collected from the purge wells would be sent off-site for treatment.
MOE approval to implement the contingency measures, if ever required, will be obtained through an amendment
to the D&O Report for the expanded BFI Navan Facility landfill.

In addition, a compacted clay berm/cut-off trench will be built along the southern limits of the expanded footprint
area to the east, extending some distance up the east side of the waste footprint. This clay berm would be
keyed into the underlying native unweathered clay soils to provide a redundant level of containment in the
unlikely event that leachate were to mound at the downgradient end of this eastern area.

In the event that positive drainage is not maintained within the LCS in the northeast quadrant, leachate can be
removed through the central manhole.

N
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4.1.5 Groundwater Monitoring

Groundwater monitoring has been performed at the BFI Navan Facility since 1981, and has occurred
semi-annually since 1991. Groundwater monitoring is performed and reported as outlined in Condition 109 of
ECA No. A460702. Groundwater monitoring is performed in the four stratigraphic units identified as a shallow
surface sand layer, an upper weathered clay zone, an intact (unweathered) deposit of clay and a glacial till/lupper
bedrock zone. Monitoring wells are present in each of these units up-gradient, at the down-gradient edge of the
waste pile and further down-gradient of the landfill. Monitoring well locations are shown on Figure 6.

Traditional methods of site compliance assessment involve comparing downgradient concentrations of site
specific compliance evaluation parameters (parameters defined as site specific leachate indicator parameters) in
groundwater to Reasonable Use Performance Objective (RUPO) concentrations, as defined by MOE Guideline
B-7 (MOE 1994). RUPO concentrations for compliance evaluation parameters are calculated using the upper
background concentration value at the site. Traditionally, a trigger concentration of a compliance evaluation
parameter exceeds the RUPO for that parameter. Trigger concentrations may change over time as background
concentrations from future monitoring programs are added to the data base.

Due to the poor natural (background) water quality at the BFI Navan Facility site, traditional methods of site
compliance assessment provide very limited understanding of potential leachate impact. A comparison of water
quality between the up-gradient station and the south property boundary station on the east side of the property,
where there are no potential impacts from landfill activities, shows that there is a difference between the
up-gradient and down-gradient water quality in the area of the landfill site. Several naturally occurring
parameters, including boron, copper, iron, sodium, alkalinity, arsenic, bicarbonate, lead, TDS, COD and chloride
are elevated at the southeast property boundary station. These naturally elevated parameters could potentially
mask the presence of leachate impacts associated with the landfill. The RUPO for groundwater at the BFI
Navan Facility would consider iron, manganese, and boron. Based on the natural water quality data, boron and
iron are not good leachate indicator parameters, which would leave only manganese to evaluate compliance.
Therefore, the MOE has agreed that RUPO is not an appropriate method of determining site compliance in the
hydrogeologic setting of the BFI Navan Facility.

A site-specific trigger mechanism outlined in the Groundwater and Surface Water Trigger Mechanism report
(Golder 2007a) was proposed in 2007, and approved during the expansion approval process. The leachate
indicator parameter list for the BFI Navan Facility site includes alkalinity, ammonia, boron, chloride, hardness,
magnesium, manganese and potassium. The list was derived based on both typical landfill and site specific
leachate indicator parameters, taking into consideration historical concentrations of typical parameters observed
in the leachate compared to those observed concentrations in groundwater. Concentrations of parameters that
exceed background range are treated as potential exceedances which warrant further consideration.
Trigger locations within the sand deposit, weathered clay zone, intact clay deposit, and glacial till/lupper bedrock
zone are located at the down-gradient (south) limit of the landfill footprint. .

In conclusion, groundwater is monitored on a regular basis and there are systems in place to detect if landfill
leachate is beginning to impact the groundwater surrounding the landfill footprint (trigger mechanism). Steps
would then be taken to determine how the leachate is reaching the groundwater and the situation would be
rectified. This monitoring program and trigger mechanism further reduce the potential for landfill leachate to
impact groundwater on the Claridge site.
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The results of the groundwater monitoring to date show that leachate has not adversely affected groundwater
quality in the surficial sand layer or upper weathered clay zone at a distance 10 metre south of the landfill
(directly downgradient in terms of the groundwater flow direction).

4.1.6 Summary

Groundwater quality beneath the Claridge Phase 3 Spring Valley Trails land is protected from potential leachate
impacts from the BFI Navan Facility by:

m  The natural geologic setting, consisting of an extensive and thick deposit of low permeability silty clay soil;

m A groundwater flow direction from north to south (escarpment towards the edge of the Mer Bleue), not
westward towards the Claridge site;

m A physical separation distance of 200 metres between the disposal area and the east property limit of the
Phase 3 lands;

m  An engineered perimeter leachate collector around the west and south side of the landfill, and a leachate
collection system beneath the northeast and central portions of the disposal area and beneath the
approved expanded footprint area further to the east; and,

m The design and operation of the leachate collection system, which creates a “hydraulic trap” and induces
shallow groundwater flow towards the landfill, not away from it.

Ongoing groundwater monitoring shows that leachate has not affected groundwater quality at a distance of
10 metres beyond the downgradient (south) limit of the disposal area.

In conclusion, there is no apparent mechanism by which landfill leachate can affect groundwater quality beneath
the Claridge Phase 3 lands.

4.2 Surface Water Runoff

The following sections describe the study undertaken to assess potential impact to surface water from the
BFI Navan Facility landfill, the surface water management system in place and the surface water monitoring
program.

4.2.1 Environmental Assessment Study Report

An assessment of the surface water environment was previously performed during the preparation of the EASR
(Golder 2007b) for the BFI Navan Facility expansion. Both surface water quantity and surface water quality were
assessed based on the conceptual model of surface flows for the BFI Navan Facility. The assessment found
that the landfill is not having an adverse effect on downstream surface water receivers or the Mer Bleue.

4.2.2 Surface Water Management

The surface water management system at the BFi Navan Facility comprises a network of drainage ditches and
roadside swales to intercept runoff generated at the BFI Navan Facility and direct it to either the east or west
stormwater management pond. The east stormwater pond is located in the southeast corner of the BFI Navan
Facility property, north of the Via Rail ROW and the discharge follows the same path south of the Via Rail ROW
as the original pond servicing the east half of the site. Upstream flows originating to the northeast of the landfill
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site are directed and conveyed to the Mer Bleue via the East By-Pass Ditch. The west stormwater pond is
located in the northwest part of the BFI Navan Facility property approximately 275 m from the north property limit
and discharges to the existing ditch which crosses the west property limit. Upstream flows originating to the
north and northwest of the BFI Navan Facility site are diverted around the landfill by ditches that exist along the
perimeters of the on-site buffer zone. The surface water management plan is shown in Figure 8.

Additionally, interim clay cover is placed over inactive portions of the existing waste mound to minimize runoff
from the waste mound. Finished slopes are covered with clay soil, graded and seeded. Soil stockpiles are also
covered with topsoil and/or compost and seeded for surface water and erosion control. To protect the perimeter
clay slopes against erosion, clay diversion dikes and drainage swales have been constructed to collect surface
run-off above the slope.

4.2.3 Surface Water Monitoring

Surface water monitoring is performed and reported as outlined in Condition 109 of ECA No. A460702. Surface
water monitoring is performed three times per year to assess surface water quality and to estimate surface water
flow at the BFI Navan Facility. Monitoring locations are shown in Figure 8.

Similar to groundwater, traditional compliance monitoring is not appropriate for the BFI Navan Facility. Surface
water data at the BFI Navan Facility is variable over time and the Mer Bleue bog surface water quality is poor. It
is difficult to assess surface water site compliance with scattered data. The BFI Navan Facility is an engineered
landfill site; therefore, a release of leachate would be apparent in the underlying stratigraphic units prior to a
surface water impact. As such, a surface water trigger mechanism would not be an effective component for the
purpose of effectively protecting the off-site surface water/bog water regime. The site-specific groundwater
based trigger mechanism discussed in Section 4.1.4 of this report is the appropriate approach for the BFI Navan
Facility. Surface water quality monitoring continues at the BFI Navan Facility, with the samples analyzed for
appropriate parameters of concern and evaluated for potential impacts. This approach was outlined in the
approved Groundwater and Surface Water Trigger Mechanism report (Golder 2007a) and the MOE has agreed
that this is the appropriate approach for the BFI Navan Facility.

4.2.4 Summary

Therefore, based on the EASR study and the surface water management system in place, the BFI Navan Facility
landfill will not impact the surface water on the Claridge site. The site-specific groundwater trigger mechanism
will detect landfill leachate impact in the groundwater before the BFI Navan Facility surface water is impacted.
Steps would then be taken to prevent impacted groundwater from impacting the surface water at the BFI Navan
Facility before it would have the potential to impact surface water outside of the BFI Navan Facility property.

4.3 Ground Settlement

Significant drawdown of the water table can cause ground settlement in clay soils. Drawdown of the water table
in an area could be caused by dewatered excavations on adjacent land. The oldest western part of the BFI
Navan Facility landfill operations consisted of placing waste essentially above the existing grade without a
bottom leachate collection system. As shown on Figure 7, in the newer north central and eastern portions, an
excavation has been made to a depth of about 12 metres into the clay escarpment to create the landfill cell and
construct a leachate collection system. As mentioned previously, the hydraulic trap design in the north central
and eastern portions induces groundwater flow towards/into the landfill, and lowers the water table within the
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disposal area relative to the water table in the area beyond the landfill. Because of the low permeability silty clay
deposit, the radius (or distance) of influence of the “dewatered” landfill disposal area is quite limited; this is
shown by ongoing monitoring of groundwater levels on the BFI site both above and below the escarpment area
within 10 of metres of the landfill. Considering that the “dewatered” portion of the BFI Navan landfill is physically
separated by a minimum of about 500 metres from the closest east boundary of the Claridge lands, the BFI
Navan Facility will not cause ground settlement on the Claridge site.

4.4 Visual Impact

An assessment of the visual impact from the approved BFI Navan Facility landfill expansion was performed as
part of the EASR (Golder 2007b). Visual impact was assessed by determining the impact of the landfill from
nine view points surrounding the BFI Navan Facility. View point 3, “From Field West of Landfill” is located in the
eastern portion of the Claridge site. During the EASR, it was concluded that additional visual impact mitigation
measures (berms) were only required for the north portion of the BFI Navan Facility site along Navan Road.

Existing visual impact mitigation measures along the west side of the landfill include a deciduous hedgerow, as
well as planting along the existing crest of the landfill prior to the vertical expansion (raising) of the landfill. 1n the
EASR (Golder 2007b), the landfill is noted as being visible between the deciduous trees, particularly during the
leafless period of the year. Visibility of the landfill will decrease as growth at the base of the landfill continues. In
addition, in the longer term the waste mound will be landscaped with plantings so as to blend into the
escarpment. Lastly, the approved phasing of the landfill development involves first raising the west part of the fill
area closest to the Claridge lands, so that this area can be completed, final cover and vegetation applied early
on, which will shelter future filling activities further to the east from view on the Claridge lands.

4.5 Air, Odour and Noise

The following sections describe the studies undertaken regarding the potential for atmospheric impacts as a
result of the expanded BFI Navan Facility, the improved atmospheric controls associated with the approved
expansion, and the monitoring programs for air, odour and noise in place at the BFI Navan Facility.

4.51 Environmental Assessment Study Report

An air impact assessment for the BFI Navan Facility was produced as a component of the EASR (Golder 2007b)
prepared for the then proposed (now approved) BFI Navan Facility expansion. The assessment considered the
possible impacts to air, odour and noise from the design alternatives considered for the expansion. Sources of
air quality and odour impacts from the landfill included dust from roads and loading/unloading activities, products
of combustion from the landfill gas (LFG) flare and on-site vehicles, fugitive LFG emissions, and odour emissions
from the active area of the landfill. Sources of noise impacts from the landfill site included operations equipment,
the site maintenance facility, LFG flare, and leachate pumping facility.

Potential air quality and odour impacts from the landfill were assessed for compliance with O.Reg. 419/05
(MOE 2005) and for impacts to off-site receptors based on the predicted concentration of indicator compounds
determined from dispersion modelling. Indicator compounds selected for the assessment included particulate
matter associated with dust (suspended particulate matter (SPM) and particulate matter < 10 micrometres
(PM4p)), combustion gases associated with landfill gas flaring and on-site vehicles (nitrogen dioxide (NO,) and
sulphur dioxide (SO,), hydrogen sulphide (H,S), vinyl chloride, and odour. Off-site air quality indicator
compounds and odour levels were predicted using the AERMOD dispersion modelling system, a regulatory
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model recommended by the MOE. Four different groups of receptors used in the dispersion modelling; most
notably, 285 sensitive receptors were placed in existing and future residential areas to establish the maximum
exposure that residents near the landfill may experience. Figure 9 shows the location of all sensitive receptors
considered in the modelling, and the Claridge site. Many of the sensitive receptor locations used in the
modelling were within the Claridge site.

Potential noise impacts from the landfill were assessed at 17 existing or future receptor locations identified as
the most sensitive in the vicinity of the BFI Navan Facility. Figure 10 shows the receptor locations, which
included 3 future locations (R1, R2, R3) along the east limits of the Claridge site. Source sound level
measurements at the BFI Navan Facility were taken using a sound level meter/realtime analyzer. Using the
source sound level data, noise impact predictions were made for each receptor using the international standard
ISO 9613-2 [AE4] on sound propagation outdoors.

The air quality and odour impact assessment found that all previously proposed landfill expansion alternatives,
including the chosen alternative that received Environmental Protection Act approval in 2009, comply with
0O.Reg. 419/05 (MOE 2005). Predicted levels of air quality indicator parameters did not exceed Ontario criteria,
while predicted odour levels, though infrequently marginally exceeding Ontario guideline criteria at certain
sensitive receptor locations, were found to be within the allowable number of exceedances set out by the odour
framework for Ontario at the time of the assessment.

The noise impact assessment found that all previously proposed landfill expansion alternatives, including the
chosen alternative that received Environmental Protection Act approval in 2009, will generate noise levels that
meet the MOE noise level limit for landfill operations and ancillary equipment at all off-site receptor locations,
using the installation of the proposed noise barrier systems incorporated into the landfill operations design
alternatives. Additionally, annual noise monitoring has previously indicated that noise levels caused by landfill
operations do not significantly contribute to noise levels at the BFI Navan Facility property limits (Golder 2013b).

452 Improvements to Controls of Atmospheric Emissions from the BFI Navan
Facility Expansion

The approved landfill expansion incorporated a number of mitigation measures that assist in the management of
potential impacts to air quality, odour, and noise. These mitigation measures include:

m The installation of the leachate management system (mitigates potential air quality and odour impacts);

m Conveying of leachate off-site for treatment in a forcemain, therefore eliminating leachate tanker traffic (and
associated traffic noise and/or odours off-site);

m Interim landfill gas and odour control system that went into operation in 2012 (mitigates potential odour
impacts);

m The discontinuation of composting operations (mitigates potential air quality and odour impacts, reduces
noise from on-site equipment);

m The proposed installation of an active LFG collection system, for the whole landfill site, to be installed
progressively as filling is completed in an area of the landfill, equipped with an enclosed flare (mitigates
potential air quality and odour impacts);
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m  Enclosing the leachate pump and LFG flare (Golder 2008b) (reduces noise impacts);
m  The continuation of the landfill dust management practices including:
® The application of gravel to unpaved on-site haul routes;
"  Watering and the addition of dust suppressants (calcium chloride) on unpaved roads;
®  |mposing a speed limit of 20 km/h on unpaved roads;
B Implementation of truck tire-wash facility; and,
= Cleaning of BFI Navan Facility site entrance.

m  The installation of 4 metre high berms along Navan Road and tree planting as defined in the D&0O Report
(Golder 2008b) (mitigates noise impacts);

m  The adoption of noise, odour, and dust monitoring plans as described in the D&O Report (Golder 2008b); and,
m  Continuation of a complaints and response procedure as defined in the D&O Report (Golder 2008b).

4.5.3 Monitoring Program

Dust, noise, and odour monitoring programs were developed and approved during the previous expansion
approval process, and are defined in the D&0O Report (Golder 2008b), and required by the ECA for site
operation.

4.5.3.1 Dust Monitoring

The BFI Navan Facility dust monitoring plan was developed in consultation with the MOE, National Capital
Commission (NCC) and the City in accordance with EA Conditions 10.7 and 10.8. The plan comprised two
parts: monitoring of dust, and monitoring of triggers of fugitive dust.

Dust monitoring was performed and reported as outlined in Condition 111 of ECA No. A460702. The monitoring
of dust was performed from 2009 to 2011 using dust fall monitors located within the Mer Bleue Conservation
Area and in areas of potential highest off-property impacts, with locations varying based on the movement of
landfilling operations across the BFI Navan Facility site over time. Dust fall monitoring was performed for three
years, and the program was discontinued following the results of the 2011 monitoring report (Golder 2012), as
they did not indicate additional impact beyond existing conditions in the area, and the requirements under
EA conditions 10.7 and 10.8 had been met.

The monitoring of triggers of fugitive dust is performed through maintaining records of mitigative dust control
measures, any complaints and complaint response, and traffic, and by performing weekly site inspections that
includes factors related to the generation of dust.

4.5.3.2 Noise Monitoring

Noise monitoring is performed and reported as outlined in Condition 111 of ECA No. A460702. The BFI Navan
Facility noise monitoring program involves the use of noise monitors that log acoustic data every hour for the
duration of the monitoring period. Monitoring is performed twice per year during peak landfilling activity.
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Monitoring locations may vary depending on the active landfill phase. Current monitoring locations are
presented in Figure 10. Noise monitoring to date indicates that the BFI Navan Facility is operating as expected.

4.5.3.3 Odour Monitoring

Odour monitoring is performed and reported as outlined in Condition 111 of ECA No. A460702. The BFI Navan
Facility odour monitoring program involves inspecting the preventative measures that make up the Odour
Management Plan. During the once weekly site inspection for fugitive dust, an inspection is also conducted of
the landfill cap, to ensure there are no cracks and/ or gaps which would potentially allow LFG to escape.
This inspection program also records any significant changes to on-site odour and initiates corrective action in
cases where it is possible that off-property impacts may occur. Odour monitoring to date indicates that the
BFI Navan Facility is operating as expected.

4.5.4 Summary

The predictive modelling of potential off-site impacts related to air quality, dust, odour and noise carried out as
part of the approvals process for the BFI Navan Facility landfill expansion included potential receptor locations
within the Claridge Phase 3 lands. The modelling prediction results indicated the site operations were expected
to meet provincial requirements and not cause adverse effects off-site. There are a number of design and
operational mitigation measures to control and minimize the potential for off-site atmospheric impacts. Ongoing
monitoring programs demonstrate that the BFI Navan Facility is performing acceptably, as expected based on
predictions. Considering that operations on the landfill are progressively moving eastwards, away from the
Claridge Phase 3 lands, it is expected that the Claridge Phase 3 lands will not experience unacceptable
atmospheric effects from the BFI Navan Site.

46 Soil Contamination

Contamination of soil on the Claridge site could only occur as a result of contaminant transport from the
BFI Navan Facility landfill to the Claridge site via groundwater or surface water. As previously discussed in
Sections 4.1 and 4.2, contaminant transport from the BFI Navan Facility by groundwater or surface water is not
expected to occur due to the natural hydrogeology and engineered controls for the landfill site.

4.7 Hazardous Waste

Hazardous waste is not accepted at the BFI Navan Facility.

4.8 Landfill Gas

The following sections describe the potential for LFG migration in the subsurface from the BFI Navan Facility to
the Claridge site. The natural geological and engineered barriers to LFG migration are considered, and LFG
monitoring is described.

4.8.1 Geological Barriers

The natural potential for the subsurface migration of LFG was considered during the environmental assessment
for the proposed landfill expansion in 2007, and in the D&0O Report (Golder 2008b) for the landfill. LFG is
composed of about 50% methane, which is of concern if it accumulates in potentially explosive concentrations in
air within enclosed spaces. It was discussed in the D&O Report (Golder 2008b) that the geological setting in the
area does not encourage the lateral migration of methane from LFG through the subsurface. The clay deposit
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does not support migration of gas, causing the gas (which is lighter than air) to move preferentially to the
atmosphere through the waste, surficial sand unit, or through passive ventilation through the LCS on the west,
south and east limits of the waste area, and by stormwater ditches or leachate intervening trenches.
Additionally, LFG migrates above the water table. In the Guideline for Assessing Methane Hazards from Landfill
Sites (MOE 1987) it is stated that significant methane migration may extend for a distance equal to ten times the
depth of landfill between the ground surface and the water table. |f the depth of the water table in this site area
can be conservatively considered to be 2 metres below the ground surface, the maximum distance of significant
methane migration would be expected to be 20 metres from the toe of the waste footprint. As stated in the D&O
Report (Golder 2008b), the buffer between the toe of the waste mound and the western property boundary of the
BFI Navan Facility is 100 metres. An additional 100 metres of privately owned land (not used for residential
purposes) separates the BFI Navan Facility property from the Claridge site. It is not anticipated that methane
generated by the landfill would migrate off of the BFI Navan Facility site, or the additional 100 metres to the
eastern edge of the Claridge site.

LFG migration is also impeded by barriers and passive ventilation on the BFI Navan Facility site. Low
permeability clay cut-off walls, clay berms and intervening drainage trenches installed for the purpose of
minimizing and containing the flow of leachate also act as a barrier against LFG migration. The low permeability
barriers exist along the north, west and south perimeters of the waste footprint. Clay barriers will be installed
along the east perimeter of the waste footprint as landfill development progresses (Golder 2013a).

4.8.2 Landfill Gas Management System

As an approved component of the BFI Navan Facility expansion, a LFG management system that complies with
existing requirements under O.Reg. 232/98 (MOE 1998) was designed. A complete description of the proposed
LFG management system is provided in Section 6.7 of the D&O Report (Golder 2008b). The LFG management
system consists of LFG extraction wells, lateral and header piping, an abstraction facility and enclosed flare.
The 31 vertical extraction wells will be drilled into the waste and connected to lateral piping which will direct the
gas to the main header pipe. Maintenance manholes and the leachate collection sump (as proposed for the
landfill expansion) will also be connected to the main header by lateral piping. The main header transmits the
gas to the abstraction facility and flare. The blower within the abstraction facility extracts the gas under negative
pressure, and the enclosed flare will destroy the LFG by combustion. It is estimated that the system will have
65-70% collection efficiency. The LFG management system is expected to significantly reduce or eliminate
outward LFG pressure gradients, and by doing so contribute further to decreasing the potential for lateral
migration away from the waste mound. Operation of the LFG management system will include regular
monitoring and periodic adjustment to the well field and abstraction facility to maintain and balance the system.
Figure 11 shows the proposed LFG management system layout. The LFG management system will be
progressively installed as the development of the landfill continues.

An interim LFG odour control system has been installed and operated since April of 2012 with the purpose of
reducing odour from LFG prior to the full-scale LFG collection system being completely installed. This system
includes connections to the existing LCS cleanouts and to existing vertical LFG extraction wells, as well as
lateral and header piping, condensate management facilities, an outdoor abstraction plant and candlestick flare.
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4.8.3 Landfill Gas Monitoring Program

LFG monitoring is performed and reported as outlined in Condition 110 of ECA No. A460702. Figure 12 shows
the locations on the BFI Navan Facility site where LFG is monitored. LFG monitoring at the locations shown in
Figure 12 is performed three times per year. Additionally, routine monitoring for explosive methane gas levels
within all buildings or structures at the BFI Navan Facility is performed at the same frequency as the current
monitoring program of three times per year. LFG monitoring to date has indicated that there is no lateral
migration of landfill gas from the landfill.

4.8.4 Summary

For all of the reasons described above, the combination of the natural geological setting and engineered features
mitigate the potential migration of LFG in the subsurface from the BFI Navan Facility.

4.9 Post-closure Activities and Monitoring

Following the BFI Navan Landfill site reaching its approved disposal capacity, the ongoing post-closure activities
will consist of: continued operation of the leachate collection system and conveyance for off-site treatment;
continued operation of the landfill gas extraction system and flare; the site monitoring programs; and site
inspection and maintenance.
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5.0 PREVIOUS REVIEWS BY THE CITY OF OTTAWA

The City has retained consultants in the past to review studies about potential impacts from the BFI Navan
Facility on the surrounding properties.

During the BFI Navan Facility expansion Environmental Assessment approval process, the EASR and
supporting technical documents (Golder 2007b) were peer reviewed in full by Conestoga Rovers and Associates
(CRA) on behalf of the City in 2007. The CRA peer review included all agents of the environment relevant to the
buffer study. The peer review and resulting comments from the City were submitted to the MOE for
consideration with regard to the previously pending expansion approval. The City concluded from the peer
review that there were no outstanding technical concerns with the EASR, with the exception of comments
regarding the odour and noise review, as stated in the attached letter from the City to the MOE dated April 23,
2007. These comments were addressed by Golder on behalf of BFI (formerly WSI (CA) Inc.), the owner of the
BFI Navan Facility. The responses were submitted to the MOE as part of the application for expansion approval.
The MOE subsequently granted EA and EPA approval of the expansion. The CRA peer review is included in
Appendix A of this report.

In 2008, RWDI Air Inc. (RWDI) performed a peer review of the atmospheric portion of the EASR (Golder 2007b)
on behalf of the City with regard to potential atmospheric impacts from the BF| Navan Facility to a proposed
development located north of Navan Road. Golder provided responses to comments resulting from the peer
review, and provided supplemental information to RWDI. Additionally, a buffer study was completed by
Trow Associates Inc. (Trow) with regard to potential impacts to the same proposed development north of
Navan Road resulting from the BFI Navan Facility. As a result of the peer review by RWDI and the buffer study
by Trow, the City agreed to reduce the zone of influence of the BFI Navan Facility to exclude the proposed
development. The City has recently requested that the buffer study by Trow be revisited to address any
substantive changes to the environment that have occurred since the aforementioned buffer study, which was
completed and accepted in 2008.

Jacques Whitford Ltd. (JWL), on behalf of the City, performed a peer review of work done by John D. Paterson
and Associates (Paterson) for the Claridge lands, which included comments on potential impacts to the
proposed Claridge site from the BFI Navan Facility. Comments resulting from this peer review were addressed
by Golder, acting on behalf of Claridge, in a letter dated February 15, 2008, and in a presentation to the City on
July 8, 2008. Outstanding concerns presented by JWL are addressed within this buffer study.
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6.0 CONCLUSIONS

This buffer study was completed to satisfy Section 3.8.6 of the City's Official Plan, which requires any
development requiring planning approval on land within the (presumed) influence area of 500 metres from an
operating or non-operating solid waste disposal site to undertake a study to demonstrate that the solid waste
disposal site will not have any unacceptable adverse effects on the proposed development and will not pose any
risks to human health and safety.

As required by Section 3.8.7 of the Official Plan, this buffer study addressed the following areas of concern:
potential contamination by leachate, surface runoff, ground settlement, visual impact, air (dust), odour, and
noise, soil contamination, and LFG migration.

Based on the studies and design work performed during the BFI Navan Facility's expansion, which received
EA approval in 2007 and EPA Approval in 2009, as well as historical and on-going monitoring at the BFI Navan
Facility site, it can be concluded that the BFI Navan Facility will not have any unacceptable adverse effects on
the proposed Claridge Spring Valley Trails Phase 3 development, and will not pose any risks to human health
and safety. It is also not expected that the development of the Claridge site will impact the continued operation
of the landfill. The proposed continuation of current operational practices and environmental monitoring, as well
as the installation of environmental controls proposed as part of the continued expansion of the BFl Navan
Facility is expected to result in continued compliance with Section 3.8.6 of the City's Official Plan.

It is recommended that the zone of influence of the BFI Navan Facility be reduced such that it excludes the
Claridge Spring Valley Trails development lands.
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7.0 LIMITATIONS AND USE OF REPORT

This report was prepared for the exclusive use of Claridge Homes. The report, which specifically includes all
figures and-attachments, is based on data and information collected by Golder Associates Ltd. and is based
solely ontthe co'hdlg s of the properties at the time of the work, supplemented by historical information and data
optalned'ﬁ/ GEI" ‘As OCIates Ltd. as described in this report.

SoldereAS@ogates Ltd. as relied in good faith on all information provided and does not accept responsibility for
ny defleleney, mlgsta’t ents, or inaccuracies contained in the report as a result of omissions, misinterpretation,
or auduLnt a’_js"'gf persons contacted or errors or omissions in the reviewed documentation.

" 2
The as%sémﬁi;tvof environmental conditions and possible hazards at this site has been made using the results

of physical measurements from a number of locations. The site conditions between sampling locations have
been inferred based on conditions observed. Conditions may vary from these sampled locations.

The services performed, as described in this report, were conducted in a manner consistent with that level of
care and skill normally exercised by other members of the engineering and science professions currently
practicing under similar conditions, subject to the time limits and financial and physical constraints applicable to
the services.

Any use which a third party makes of this report, or any reliance on, or decisions to be made based on it, are the
responsibilities of such third parties. Golder Associates Ltd. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.

The findings and conclusions of this report are valid only as of the date of this report. If new information is
discovered in future work, including excavations, borings, or other studies, Golder Associates Ltd. should be
requested to re-evaluate the conclusions of this report, and to provide amendments as required.

December 2013 S Golder
Report No. 07-1121-0232 (2000) 19 éﬁ Associates



BUFFER STUDY o

8.0 CLOSURE

We trust this report meets your current needs. If you have any questions regarding this report, please contact }' 1

the undersigned. U
GOLDER ASSOCIATES LTD. m
|
i
SRS ]
Andria Caletti, B.Sc.Eng. Paul Smolkin, P.Eng. [J
Environmental Consultant Principal
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((Qttawa

File No. W21-06-07-NAVAN/45838

23 April 2007 VIA FACSIMILE AND E-MAIL

Ms. Solange Desautels

Project Officer

Ministry of the Environment

Environmental Assessment and Approvals Branch
2 St. Clair Avenue West, Floor 12A

Toronto, Ontario M4V 1L5

FAX (416) 314-8452

Email: solange.desautels@ontario.ca

Dear Ms. Desautels:

Re:  Environmental Assessment (EA) — Environmental Assessment Study Report
(February 2007) — Waste Services (CA) Inc., Ottawa (Navan), Ontario

Introduction

This letter and attachments provides the City’s comments on the Environmental Study Report
(ESR) prepared on behalf of Waste Services (CA) Inc. (WSI). These comments have been
compiled from staff in the City’s Public Works and Services Department and by the City’s
consultant, Conestoga Rovers & Associates (CRA). As you are aware, these staff comments
are subject to ratification by the City’s Planning and Environment Committee (PEC) and
Council. It is expected that these comments will be considered by PEC on May 22, 2007 and
forwarded to Council for approval on May 23, 2007.

Focused Peer Review Comments
The City’s consultant, CRA, was tasked with doing a high-level, focused peer review of the

ESR. The City has adopted CRA’s report attached as Document 1 to this letter with the
following summary conclusions:

City of Ottawa Ville d'Ottawa

110 Laurier Avenue West 110, avenue Laurier Ouest
Ottawa, ON KIP 1J1 Ottawa (Ontario) KI1P 1J1
tel.: 613-580-2400 tél.: 613-580-2400

fax: 613-580-4768 téléc.: 613-580-4768
web: ottawa.ca web: ottawa.ca



. Consultation — The consultation conducted satisfies the Province’s EA consultation
requirements. Consistent with the City’s comments on the Terms of Reference (ToR),
the City expects that an EA monitoring strategy be required as a condition of EA
approval and/or will be incorporated into any Environmental Protection Act (EPA) or
Ontario Water Resources Act (OWRA) approvals. The City requests that WSI
describe how it intends to continue to consult with stakeholders pending approval of
the expansion;

. Conceptual Site Design — The proposed expansion design alternatives appear to
comply with O.Reg. 232/98 Landjfilling Sites and no other issues were identified;

. Geologic/Hydrologic — Based on review of geology and hydrologeology, the site is
suitable for use as a landfill site. The modeling assessment was appropriate and
applied correctly with regards to the requirements of regulations and industry

-standards. The predicted results of no future impact are reasonable based on the
modeling work conducted;

. Surface Water — The modeling assessment was appropriate and applied correctly with
regards to the requirements of regulations and industry standards. No issues were
identified with the proposed drainage/surface water management measures associated
with the proposed expansion and WSI has identified that these measures will be in
accordance with O.Reg. 232/98 Landfilling Site and subject to OWRA approval;

. Atmospheric Impact (Odour & Noise) — The odour modeling did not include the odour
emissions from fugitive landfill gas emitted from the surface of the landfill that is not
collected by the landfill gas collection system. The report assumed that approximately
5% of the landfill gas will be emitted as fugitive emissions from the surface (see
Section 5.6.2). A September 27, 2006 Odour Sampling report by Zorix indicates that
there is odour in the landfill gas emitted from a passive gas vent. This same landfill
gas also has a potential to contribute to off-site odour as it is currently assumed to be
emitted from the landfill surface at a rate of 5% of the total gas generated. The City
recommends that fugitive landfill gas emissions through the landfill cap be
incorporated into the odour modeling evaluation and that appropriate mitigation
measures be developed in conjunction with a future EPA section 9 application, as
required.

With respect to noise modeling, several of the residential receptors, including R5, R6,
R7, R8, and R11 are predicted to have a noise level of 55 dBA even with the proposed
noise barriers. Given the inherent uncertainty in the modeling results, the proposed
noise barrier designs should be revised to achieve theoretical noise levels less than 55
dBA at the sensitive receptors. The modeling does show that compliance with noise
criteria can be achieved and the City recommends that the noise barrier designs be
revisited during the EPA section 9 approvals process;

. Site Mitigation Measures — The selection of site mitigation measures to address odour,
noise, dust, visual impact, property value and end use are appropriate at this time;
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7. Preferred Alternative Selective Methodology — The preferred selection methodology
is appropriate, however, a quantitative approach might have been more useful in
confirming the identification of the preferred alternative.

Thus, in regards to the matters examined, with the exception of odour and noise review
assessments noted above, the City has concluded that there are no outstanding technical
concerns with the ESR.

Planning Act Comments

The ESR identified planned land use matters in Section 5.13 of the ESR. While the City has
no concerns with the factual issues discussed therein, the ESR did not outline the requirement
to submit a required rezoning application with the City for the proposed expansion. This
requirement has been noted in the City’s Official Plan Policy 3.8.4 available at
http://www.ottawa.ca/city_hall/ottawa2020/official plan/vol 1/designtns_Ind use/solid waste_sites/i
ndex_en.html.

Agreement between the Friends of Mer Bleue Community Association (FOMB) & WSI

Staff have obtained and reviewed a recent agreement signed by FOMB and WSI, attached as
Document 2 to this letter. The City is in support of the substantive matters as outlined in the
agreement. The City recommends that each substantive matter be incorporated as a condition
of EA approval by the Minister of the Environment as follows:

®* Formation and composition of membership of a Public Advisory Committee
(PAC);

This recommendation is consistent with the City’s prior submission on the Navan
Landfill Terms of Reference (ToR) and the present membership composition of the
City’s Trail Landfill Liaison Committee. The role of the PAC would be to review new
issues that may arise out of approvals issued under the EA Act, Environmental
Protection Act or Ontario Water Resources Act, to incorporate the recommendations
of the City’s Industrial, Commercial & Institutional (IC&I) Waste Strategy, encourage
enhanced waste diversion measures at the Landfill site and be supplied with

monitoring data regarding potential environmental impacts or emissions from the
Landfill site.

=  Formation of a Dispute Resolution Strategy to be employed by WSI and the
PAC;

This recommendation is consistent with the City’s prior comments on the Terms of
Reference that were submitted, and recently withdrawn, by Waste Management of

Canada Corporation for their Carp Ottawa Waste Management Facility.

=  Expansion of WSI’s Property Value Protection Plan to include the properties on
Mer Bleue Road and on Grandpre, directly east of the Navan Landfill;
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=  WSI work with the City of Ottawa, FOMB and the PAC to identify and develop
community projects to enhance and improve the local community and public
spaces; and

= In issuing any future approval under the Environmental Protection Act, the City
of Toronto would be specifically excluded from the service area for the Navan
Landfill site.

This recommendation is consistent with the 2001 Settlement Agreement which obliges
WSI to reserve 75% capacity of the Site for waste generated within Ottawa and prior
City communications to the Ministry of the Environment regarding shipment of waste
from the City of Toronto.

Conclusion

As previously noted, the City’s Planning and Environment Committee will be considering
these comments on May 22, 2007 with the anticipated Council consideration to follow on
May 23, 2007. Any changes to staff’s comments or Council resolutions related to the

proposed Navan Landfill expansion will be forwarded to you for the MOE’s consideration as
soon as possible after the Council meeting.

In the interim, please do not hesitate to contact the undersigned at (613) 580-2424 ext. 21268,
should you have any questions or concerns about the City’s comments.

Yours truly,

Original signed by

R.G. Hewitt. P.Eng.
Deputy City Manager
Public Works and Services
Attach. (2)

cc: Kenneth J. Brothers, Director, Utility Services Branch
M. Rick O’Connor, City Solicitor, Legal Services Branch

Brian Forrestal, Vice President, Environmental Mgmt. & Engineering, Waste Services

Inc.
Mike Benson, Conestoga Rovers & Associates
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Landfill Impact Assessment
PATE RSON Proposed Residential Development
GROUP 3317 Navan Road — Ottawa, Ontario

APPENDIX 2

2021 Operations and Monitoring Report
— Navan Waste Recycling and Disposal Facility
— 3354 Navan Road, Ottawa, Ontario
— Prepared by Waste Connections of Canada — dated March 2022



2021 OUperations and Monltofing Report
WCT Mavan Waste Recycling and Disposai Facility
4354 Navan Road, Difaws

AN

Golder 2021 Landfill Monitoring Report
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REFORY

2021 Landfill Moniioring

Waste Connections of Canada

Navan Waste Recycling and Disposal Facility
Oftawa, ON

Submitted to:

Waste Connections of Canada
Waste Connections of Canads

3354 Navan Boad

Ottawa, Ontario

K48 TG

Submitied by:
Golder Associates Lid.
1939 Roberison Road, Ottawa, Otitario, K2H BB7, Canada

+1 613 582 8800
2348777200

March 2022
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Appendix D-Monitoring and Screening Checklist
General information and Instructions

General Information: The checklist is to be completed, and submittad with the Monitoring Report.
§m§r;§€t:ﬁn$. A cormplete cheeklist eonsi ists of.

 completed and signed checklist, including ary additional pages of information wiich ¢ar be attached as needed to provide further
< alis where Indicated,

{b) completed contact information for the Competent Environmental Practitionar (CEP)

{¢) self-declarations that CEP(s) meet{s) the qualifications as set out below and in Section 1.2 of the Tachnical Guidance Document,

Definition of Groundwatey CEP:

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

{a) the person holds a licence, Imlted licence or Temparary lcence under the Frofessional Engineers Act; ok

{b) the persén holds a certificate of registration tnder the Professional Geosclentists Act, 2000 and s a practicing member, temporary,
member or limited member of the Association of Professional Geascleritists of Ontario. O. feg. 66/08, 5. Z.

Definition of Surface water CEP:

A CEP for surface water assessments is a scientist, professional engineer or professional geoscientist as described in (@) and (b) above with
demonstrated experience and post-secondary education, either a diploma or degree, in hydiology, aguatic ecology, imnology, aquatic
bict agy, phy_suca geography with speciatization In surface water, and/or walel resource management.,

The type of sclentific wark that o CEP performs must be consistent with that person's education and experience. i an individual has
appropriate tralning and credentials inboth groundwater and surface water and is responsible for both areas of expertise, the CEP may
then complate and validate both sections of the chacklist.

Moritoring Report and Site Information

Waste Disposal Site (WDS) Name | Navar Waste Recyéling and Disposal Facliity

iuiﬁat%@n_{es%g. street address, 163,

coricession) 3354 Navan Road, Parts of Lots 2, 3and 4, Concession IV

GPS Location (tuken within the

property houndary 8t front aate/ 460569.6m E

S030570.0m N (Zone 18}

front ehiry]

Municipality City of Ottawa (formerly City of Gloucester)
Client and/or Site Owner Waste Connections of Canada

Monitoring Period (Year) 2001

Thig Monitoring Report is being submitted under the Tollowing:

Environmental Compliance
Approval (ECA) Number (Fermerly | No. A460702
"Certificate of Aporoval" [Eof &) ¢

. cector's Order No.: | N/A

Provingial @ﬁiaef% Crder No.: BAA
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Cbar: NAA

. % Annual
Heport Submission Freguency ) D March 31
" Gihar

¥ -Q;’mﬁ
Thesite is:  Iiactive
{Operation Status) _

[ Closad
Is there an active waste transfer L Yes
station at the site? & Mo

(&' Mot yet submitted
Dipes this WIS have a Closur . . .
;ﬁiﬁt is WIS have a Closure {Bubmitted and under review

(" Submitted and apgroved
Total Approved Capacity 7,600,000 {excl. final cover) Linits Cubic Matros
Maximum Approved Fill Rate 1,500 Units [Tannes per Day
Total Waste Received _ ~ _
within Monitoring Period {Year) 198,415 Unizs %Tmm@g-

i

Total Waste Received _ _
wn&&;fﬁ Migi)f}%ﬂ%?lﬁg ?;ergg:é {Y¥par] Weighed
Diescribe the methodology used to
deterrriing Hils guantily
Estimated Remalning Capacity 1,452,568 nfts Cubic Matres

Estimated Remaining Capacity
Describe the méthodalogy usedto | Estimation
determmine this quantity

Estimatad Remaining Capacity

1-Dec2021
Digle Last Determingd H1Bec2tz
¢ Domestic B Contaminated Soil ” gﬁod i%{{pcéiﬁ?ﬁ{i@éépératbﬁ
CratiDns VWWase
% industrial, Commeidial & ¥ Waod Waste 0
v bistivutionad (081 s ' :
_ Mon-Hazardous v T Blue Box Material [ Hauted sewage
Approved Waste Types — Source Separated Organics | ‘ )
{Green Binj 1 Processed Organics Ashestas waste,
[ Tires I Leaf and Yard Waste Other Palvuscihle waste are ot
' accapted for fandfitling. ¢

Subject Waste
Approved Waste Classes:
Hazardous & Liguid Industrial
{separoie wosle classes by commag)
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Year Site Opened
(enterthe Calendar Year onlyl

Lurrent

ECA lssus [inte

Apiil 16, 2009, rot inch notices

. jour Site required to submit Financial Assurance?

(e
o

b {1
W

Describe how your WDS is designed.

{™ Matural Attenuation only

{7 Partiatly engineered Faciiity

& Fully enginserad Facility

Dossyvour Site have an approved Contaminant Attenuation Zone?

™

Vg
No

if closed, speciy ECA, contrel or authorizing document closure

date: N/A
Has the nature of the operations
at the site changed during this
PRI TLaE {Yes
monitoring period?
5 Mo

i yes, provide details:
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Have any messurements been
taken since the last reporting
perind that indicate landfill gas
limits for subsurface or adjacent

for methane)

vplumies have exceeded the MOE

buildings? (L.e, exceaded the LEL

7 Yes

& No

Groundwaler WS Verification:

Based on alf available information shout the site and site knowledge, it is my opinion that:

Sampling and @@sﬁéé@sf%ﬁ@ Program Status:

11 The monitoring program
continues to effectively
characterize site conditions
and any groundwater
‘disrharges from the site, Al
monicring wells are
confirmed to be in good
condition and are secure:

(% Yes

{ Ho

landfill gas sampling and
monioring for the
menitoring period being
reporied on was successfully

control documentish

3} Al groundwater, leachate and

completed as required by ECA
or other ralevant authoizing/| ( Not Applicable

T -7

& No [f rig, list exceptions below or attach information,

aroundwater Sampling Location

Description/Explanation for change )
{changs it neme or Ieceticn, additions, deietions]

Diate

MWOS-TA, 18, 10 and 1D

Those groundwater monitoring locations were not saviphed
during the winter of 2022 due to historicel conditions of
frozen watet in the monitoring wells: Instesd, they were
monitored in August 2021, BWWO09-1D was dry gt the time
and no samplewas collected at this location,

24-Aug-2021
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3) a) Seme or all groundwater, leachate and fandfill gas

sampling and monitoring reguiremients have baen
established or defined cutside of a ministry ECA, authorizing,

or control document,. o7 Vinisiny concurence. |

Ed

" Yes
# No
(" Heot Applicable

b} if ves, the sampling and monitoring identified undeée 3{a)
for the monitoring period being reported on was successfully
completed in accordance with established protocols,
frequencies, locations, and parameters developed as per the
Technical Guidance Document;

™ Yoy
~ No o, st exceptions balow or
CT attach additianal information.

(v Mot Applicable

Groundwater Sampling Location

Bescription/Explanation for change
{charnge in name or location, additions, dalstions)

Date
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£}

A Field work for groundwater
investigatfons was donen
atcordance with Standard
Operating Procedures (508)
asestablished/outlined per
the Technical Gaidance
Dacumernt (Ttivding
internal/extermal QA/GQUC
raquirements) (Nofe: A S0P
can be from & published
source, developed internally
by the site owner's _
cénsoliant, of adopted by the’
consultant from another
organization);

1™ Yesy

{e Mo

Golder Assodiates Ltd. standard practices were followad &3
described in the report,

- Samgpling and Mo

nitaring Program Results/WDS Conditions and Assessment:

5

-and configuration of any CAL,

The site has an adeguate
buffer, Coptaminant
Attenuation Zone (CAZ) and/
ot contingency plan i place.
Tlesign and operational
measures, including the size

aFs adequate to prevent
potential human health
rapacts and imopalrment of
the environment,

s Yog

{7 WMo

Thir site mests compliance
and assesament criteria,

o

{# Ho

i 2027, two confirmed {continued increase i concentration
heyond the background range} trigger exceedances of the
background range were reported in the weathered clay and
intact clay stratigraphic units. Manganese exceaded at
monitoning wall OW-92-10in the wéatherad Clay and drnmonia
saceeded ab ronitoring wel 07-1H In theintact 2iay,

7}

The shte continues to perform
as antizipsted. There have
heen no unusual trends/
changes in measured
leachate and groundwater
levels or concentrations,

(€ Yag

" Mo

Trigger exceedances are not interpreted to be a result of further
migrafion of landafill lsachate. Results will be monitoréd inthe
future.
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1) lrons or more of the
- following risk reduction
practices in place 2t the site:
{a] Thereis minimal reliance
an natural attenuation of
leachate tdus to the
presence of an effective
waste liner and active
lwachste colection/
treatament; or
(B} Thereis a predictive
monitoring prograrm in-
place (medeled indicator

concentrations projected | .. B {a)
. : & Yes

over time for key

focations]; ot Note which practice{s): B (b}

{c} Thesite mests the
following two conditions | jg o
{typically achioved after | . | gl
15 vears or longer of site .
sperationh

i,The site has developed
stable feachate motndis)
and stable leachate
plume geometry/
concentrations; and
{i.Seasonal and annual
water levels and waier
guality fluctuations are
well understood.

In 2021, two confirmed {continued increase Ih concentration
?  Have trigger values for " Yas beyord the hackground range) trigger axceadances of the
contingency plans or site & o backgrouhd range were reporfted in the weatheéred clay and
remedial actions been intact clay stratigraphic onits, Manganese exceeded at
exceadad (where they existl: | O Not Applicable monltoring well OW-92-10 In the weathered cley and ammonia
exceeded atmonitoring well 07-18 in the Intact <lay.

Groundwater CEP Declaration:

1am alicensed professional Engineer or a registered professional geoscientist in Ontario with expertise in hydrogeology, as
defined in Appendix D under Instructions. Where additional expertise was needed to evaluate the site monitoring data, Lhave
relied on individuals who | believe fo be experts in the relevant discipline, who have co-signed the compliance monitoring
report or monitoring program status veport, and who have provided evidence to me of theivcredentials.

I have examined the applicable Environmental Compliance Approval and any other environmental authorizing or control
documents that apply to the site. | have read and followed, as deemad apnropriaie for this site in my professional judgement.|
the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water Technical Guidance Document (MOE,
2018, oras amended), and associated monitoring and sampling guidance documenis, ag amendad from time fo fime. | have
feviewed all of the data collected for the above-referenced site for the monitoring period{s) identified in this checklist. Except
as otherwise agreed with the ministry for certain parameters, ali of the analytical work has been undertaien by a laboratory
which is accredited for the parameters analysed to [SOAEC 77025 2005 (E)- Genergl requiremenis for the cempetence of
festing and calibration laboratories, or 8s amended from time o time by the ministy.

¥~y exceptions or potential conterns have been noted in the guestions in the checklist attached to this declaration, it is my
i hion that these exceptions and concerns are minor in nature and will be rectified for the next monitoring freporting period.
- |Whare this i not the case, the drciimstances concerning the éxception or potential concern and my client's propased action
have been documented in writing o the Ministry of the Environment District Manager in a letter from me dafed:
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Raecommendations:

Based on my technical review of the monitoring resulis for the wasta disposal site:

- ho changes to the
" mpnitoring program are
recommendead

Thefollowing change(sl to

sre recommentded:

(& the monitoring programis/

| Dile 1o br-golng inability fo collect watef samples in monitoring wells MW09-1A theotigh D
tocated in Mer Bleue because of the frozen corditions necessary to access the well inthe wintey,

effarts will be made to collect a sampde durdng a dry periad (e, In the surmmer or fail).

Itis also propased to remove VOCs from the st of paremeters of the groundwater monitoring

| program as well 45 discontinue sediment manitoring (see rationale in Section 9.0).

Ho Chandes to site design

recotmendéd

The following change(s) to
.. the site design and

spsration is/are

recommentded:

Mame:

Yanrick Marcerou, MEng., P.Erg.

Seal
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Signature:

Diatee

16-Mard022

CER Contact information:

Company:

Golder Assodiates Lid.

Address:

11331 Rébertson Road, Ottawa, Onitario, K2H 587

Yelephone Noa

613-552-9600

Fax Moo

673°5072-9601

fﬁ;wr%ai_é Addeess:

Yannick_Marcerou@goldercom

Co-sighners for additional expertise provided:

Signature;

Dats:

Signature:

Drate:

Surface Water WDS Verification:

Provide the name of furface water body/bodies potentially recéiving the WDS eﬁiu@ﬁt and the approximate distance to the

wa&aré@ody {sndadzng tha near@gﬁ surface water body/bodies to the site):

&,

See Attachment Al
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Drstancels) INAA

Rased on all availabla infermation and site knowledge, it is my opinion that:

sampling and Monitoring Program Status:

*?'} The current surface water

monitoring program
continues {o effactively

characterize the surface {= Yas
water conditions, and
includes data that velates £ Mo

upstream/background and
downsiream receiving water
cenditions:

21 AHsurface water sampling for

the mohitoring period being g yeq
raported was successfully
completed in sccovdance wihth| T Ns
the ECA orrelevant
authorizing/control (" Mot applicable
dovumant!s) {f applicablel

o, specify below or provide detalld in an gttachment,

Surface Water Sampling Location.

Description/Explanation for change
{change in name of location, additions, delstions)

Pate

£}

2} Some or all surface water sampling and monitoring
program requirements for the monitering gertod have been
established cutside of 3 ministry ELA or authorizing/control
document;, of MISiY Concuirsncs.

Fa =l

" Yes

{5 Mo

(" Not Applicable

b i ves, all surface water sampling and monitoring identifiad
under 3 (a} was successiully completed in accordance with
the established program from the site, including sampling
protocels; frequencies, locations and paremelsrs] as
developed per the Technica! Guidance Document:

(" Yes
N

(i Hot Appticalile

if no. specify below or pravide details
A an attachmant,
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Brescription/Explanation for change

surface Water Sampling Location {change in name or location, additions, deletions)

Date

Al field work for surface
water investigations was

Cdonein accordance with S0P,
including internal/external
GA/GC reauirements, a3

- established/sutlined dasper | /™ vag
the Technical Guidange - Golder Associates Lid. standard practices were followed as
Document, MOE 2010, or as described inthe report,

amended. (Note: S0P can | (3 No
befrom a published source,
developed internally by the

" sits ownet's consuliant, oy
adopied by the donsultant
from another organization):

Sampling and f&fiwiwﬁﬁg Program Results/WDS Conditions and Assessment:

5} The receiving water body meets surface water-related compliance criteria and

assessment criterias i.e., there areno exceedances of criteriz, based on MOE legislation, (& Vs
. regulations, Water Management Policies, Guidelifes and Provincial Water Quality
*Objectives and other sssessment oriterla (e.g., CWQGs, APYs), as noted in Table A or {Ho

Table B inthe Technical Guldanté Document (Section 4.5):

following page or provide detatls in 8 sltachment

i oo, Hst parameters that excead oriteria cutlined above and the amomnit/percentage of the exceedance s per the table on the |
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| Lompliance or Assessmant Amount by which Compliance or Assessment Triteria or
Paramuier : M s ; '
Criteria or Background

Background Exceeded

s eg. BCA limiy, PWOD, 0 b LA
fé‘gf Nickel ba%ckg;mmd e.q, X% above PWOOD

5] In my cpinion, any
ehosedantes Usthelin
Cluestion 5 are the result of o Yes .

O WD ralated influeces There §re rie e?ea:efad%m:e& as i%’xez‘e is. no surface water-related

{such as backgiound, road 7 Mo oomptiande riteria [gee question 7.
salting, sampling site
eonditions)?
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surface water parameter
concentrations fall within a
stabla or decreasing frenid,

‘The site'is not characterized
by historical ranges of

concentrations above
assessment snd complisnece
criteria.

The WCC Navan Facllity Is an engineered kandfill site. Therefore,
an excursion of leachate would be apparent in the underlving
stratigraphic units priorto a surface water impact. Assuch, a
surface water ttigger mechanism would not be an éfféctive
component for the site trigger for the purpose of effectively
protecting the offssite surface water/bog water regime., A site-
specific groundwater based trigger mechanism is the
appropriate approach for the WCC Navan Facility, The MECP has
agredd that thisisthe pretérred approach for the WCC Navan
Facility.

)

Fob the menitoring program
parameters, does the water
guality in the groundwater

. zones adjacent to surface
Cwater receivers exceed

assessinent or compliance
criteria {e.qg. . PWOOs,
CW{(Gs, or texicity values foy
aguatic biota (APVs)):

{"Yes
{" No
" Not Known

e Not Appiicab!é

Have trigger values for

contingency plans or sits

remediil actions baen
euceeded fwhara they exist):

{"Yas

O No

(o Mot Applicable
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ﬁw%m W@%@WW- i}@aﬁ%&wé%w: |

; the undersigned heraby declare that | am a Competent Environmental Practitioner as defined v &Wemf;x U under
énszgugtﬁmgg holding the necessary level of experience and eﬁ%a‘%%o& io éeggg% surfacey water mﬁngie%ng shd samgling
prigrams, conduct apg}r@prgat@ sizrfm@ wat@r %ﬁv&siggam@m ar&d mt@rwei t%‘ga g‘alatéd data as z’i §@r§alﬁs o the site for b

monitoring peticd.

U have examinad the applicable Environmental Compliance Approval and any other environmental authotlzing or control
documents that dpply 1o the site. T have read and followéd, 8 deemed appropriate fof this sife in iy professiondal judiement,
the Monitoring and Reporting for Waste Disposal Sites Groundwatar and Surface Wafer Technleal Guldanca Document (MOE,
29’%%) or s amended), and associated monitoring and sampling guldance documents, as ameindad ?mm g to ting. Thave
%‘W%Wgac& alt of the data c{zi %ct&rj forthe a%)wemge%wngw gits for %hs monforlng perlbdis) Tdentified in ‘t%m thecklist. Except
a8 dtherwise agreed with the m%nggi?‘g for m%‘éaw parameters, ali of ﬁw anafytical work has been anéaﬁa&% by & lahoratory
which'is accredited for the parameters ana yg@eé 1o IS0AEC 1 ?&35»2&% {Eh G%&ﬁ&f‘&f f@gwmm&mg for ﬁm wmpeteﬁge @f
g&szmg &ﬁd z:gggf){sfgan laboratorios, of ag ameaﬁ&@i fmm tirne o i:me by the minisisy, '

. §'§ a;’ay @xﬁ&g%wm ar ?oimmé concarms %mw %}@én m}wd in %;h@ qam?mas in %he c}‘aec%!igi aitw:i‘;ﬁci %;0 %’;%'sas d@{;tara‘%zaﬁ, itis my
epinion that these exceptions and concerns ave minos in nature or will be mﬁzﬁ@d for future manitoring events. Where thisis
st the case, the dicumstances concerning the excaption or potential concern and my client's proposed action have been
documented in writing to the Ministry of the Envirenment District Manager in a letter from me dated:

Recommendations:

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

Mo hanges 1o the monitoring
o are recommended

itis proposed to discontinue sediment monitoring (see rationalein Section 9.0).

"?he fe;iiawmg xhang@( siio z?;@
(& monitoring program is/are
recommended:

| No changes to the site design
(& and operation are
recommandsd

Tha faliowing changefs) to the
" site design and operation s/
are revommendad:
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CEP Signature

Relevant Discipling

P Eng. with demonstrated relevant experience.

Date:

16:Mar-2022

CER Contact Information:

Yannick Marceroi, M.Eng., F.Eng.

empany Golder Assaciatés Lid,
Addrass: 1931 Robertson Road, Ottaws, ON, K2H 587
Telephone Noa 613<507-0600
Fax Neo. o

613-592-9601

E-vigil Address:

Yannlck Marcerou@gaidercom
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Aftachment A

Irt the event that leachate-impacted watsr was o reach either stormwater management ponds or ditehes on the
siig, the source of the impact would be determined and then mtercepiad, as required. if necessary, theaffecled
pond andfor ditthes could then be emplied through & lemporary pumping operation and the pumpad water could
be cormbined with the leachite and directed f offails treatment, Thérsfore, there gre no sinfade walsy bodieg
potentially receiving waste disposal site effluent

$S]) GOLDER
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Dhstribution List
i .a:d;;ies Waé_s;té Coréne_éti@ns'_of.(:aﬂé@a
1 ozzpy ?ﬂaﬁom%-@apiiéi Commission

te-copy  Golder Associates Lid,
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“Executive Summary

This re;:}t}r%: serves as the anhudl efvicormental memtcrmg m;”i;icm of the 2021 site 05}@@&1%@ and m@mé@"mg
report and presents | the results of gr@undwate:z' surface water, leachate and seésmer&i rmon t@rmg activities carrled
ot during 2021 at the Waste Conneclions of Canada (WOC) Navan Waste Recvaling and Disposal Facility

fthe WCC Navan Facility). This report has been prepared to fulfili the reporting reguirements ﬁuézime%zd

' COQdI% ions %35 and 138 of Envi ronm@nf;a Complaanc& Bpprival {ECA; ?\2@ ﬁ%éfi{)?m

g ?“h@ Tollowing executive summary highlights key ;:)Gmis only; for compf@a‘e mforma?foa? af?d ﬁnd;ngs i#is S necessary
f@r f??e reader to examing the cg;zm;}!ez‘e report.

Based o the gfoandw@gtef levels obtained during Ehe 2021 monitor g program, no s gnamaﬁt a?’xar@ge in
' gmmdw&tef ficw g)aziemg hgs been ebggmeé

- Groundwaier at the WCC Navan Facility is monitored within four steatigraphic units identified as a shallow surface
sand !&yer an upper weatherad clay zone, an intact {anweatheféci} tléndsit m‘g‘:!&y anda g!acxa ?LE;};E&Y bedrock
zone. Monitor: ing wells are present Up- gr&d ient, at the down-gradient edg@ (usad {0 assess camphanﬁe) and
further dewrz»grac% ientof the éandf@%i i aach of these units. : T

: “??1@ hydreg@olegy oithe s ite- nd c&tes & recharge afea r%@rth of the andﬂ! hav ;"zg E downw&m grmuneﬁwater flow
cgmpz}ﬂent. South of the site, the hydrogeology indicaies atypical _;soharg@ ares having a siight upward
groundwater flow component. In genaral, shallow groundwater quality is variable, but a distinetion is noted’
between groundwater guality up-gradient and down-gracient of tre fandfill in the weathered clay. Groundwater in
the intact tlay deposit up- gradient of the landfii is also sl ightly di ferant from down ~gradient gf@aﬁﬂdwaier quality.
In Lhe glacial tlif upper bedmck graundwater Zone, anly i nr d;ffear@nc% exast inthe groundwai:er ﬁuahty BCIOSS
. the site. L A '

The r\fﬁnis’ﬁryk}f the Environment, Conservalion and Parks (MECP) has staied that the Reasonable Use Guideling
is not applicable at this site. A compliance assessment of groundwater guality was completed using the accepted
Cgroundwater and 3u¥§a¢e water ’ingge{ mechanism (Golder, 2(}{3?{3; The Leachate Indicaior para’arﬁm@m at all

- gm&néwatar monitoring locations immediately down-gradient fom the landfill which are used to assess '

compl aam:e wefe graphed and visually cheﬁkeﬁd far.exzze@desmes of the 1998 fo .2{}28 background far;ge,.

Leachats quality memtenm results for 2{}2'% mdnaat@ that eéc%até g%ner&e(ﬁ at the WCE Na\far% Facility is not
signi ﬁcarzﬁy different from previcus moni tormg events. Leachate at the WCC Navan Faciity continues fo be
- relatively weak wastewsaler when {:ompaf@ﬁ to mumcnpa fandfill leachate,

. Tzsgger ccmr::erztraiioﬂ exceedanceg wer@ repczzted ﬁ 2018 As; aresull ] in ac:sordama with &CA COﬂQ’ i’lon 123 (&},
WCO informed the MECP Otlawa District Gffice of these excesdances: in a phone call on March 68,2019, WCC

- presented g proposed courseof action to address these exceedances ané implerr;entecé nt in 2019, an E {:mtmumg
@ffori: to achieve & da’amecﬁ state in the leac%’ta@ col!ecijzf}n system.

WCC's efforts were suca&gsiw i ng the continued incréases in concenirations. Concenirations have sf nce
~ stabilized or decreased in the sancﬁ am w&athéréd a:i&y tnits, canfirming i‘ﬁaé these correct fve actions sholid
_ con% nue o i:ae imp emeﬁt@d

NI GOLDER
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in 2021, there were two confirmied exceedances {continued increass in concentration beyond the background
range), manganese concentration n the weathered clay at OW-92-10 in November 2021 and the ammonia
oncentration T the intact ol ay at WMW-07-1B iIn November 2021, These two confirmed excesdances were
reported to the MECP in an email dated F@bmary 4, 2022, twas propossd that the confirmed excaedances would
be assessed inthis report and a coptingency plan proposed, iFrequired. 1 is inferpreted that these exceedances
are hot the result of furthar landfili leachats migration. Tharefore, Golder does not recommend any further
zontingency action in addition to the voluntary action WCC is currently taking but will continue o assess e
excagdances and trends in subsequént monjtoring sessions. The Mer Bleue Bog is located immediafely south of
the site. Surface water samples are collected In the drainage course t the east, the west and in the perimeter of
the Mer Blsue Bog. Surface water data at the WCC Navan Facility is variable over time and the Mer Bleus Bog
surtace waler guality is poor. The WEC Navan Facility is an enginesred landfill site; therefore, an excursion of
leachate wWould be dpparentin the underlying stratigraphic unifs priof to 2 surface water impact As stch, &
surface water i igger rnechanism would not be an effective component for the site 4 gger for the purpose of
gffectively profecting the off-site surface water/bog water regime. A site-specific groundwater based frigger
mechamnsm s the sppropriate approach for the WET Navan Faeility,

Sediment samples were collected at thies locations within the Mer Bleue Bog as per an-agreement with the
National Capital Commission (RCC) In general, parameter concentrations measured in the sediment wers similar
o gr&waus§ y repdried {:orécamf'amﬁns

The p@a%: d@p&sst i the &fier 8 aue Bog predates any human activity in the area: Having fillerad hundreds of vears
of surface runoif water n%:o the perimeter pwﬁ; on s:;f the bog, it should not be surprsing to find contaminanis in this .
z“zai:urai sén%{ _ g

The proposed 2022 %Emwrenmem& Monitoring Program is the §afme as was tonduicted in 2021, with the

eyception of VOCs which are groposed fo be removed from ihe groundwater menitoring program and sediment
monitering which is praposed to be discontinued (see Section 8.0). As per Condition 109 of the ECA No.
ASGO70Z, the monitoring wells located in borshole 081 will be sampled once per year i assess the groundwater
guality in the Mer Bleus. However; due o the on-going inabilify to collect water samples because of the frozen
conditions necissary (6 access the wells In the winter, efforts will be made fo collect 2 sample during a dry pariod
{8, i the summer &f the 21l depending éh site cohdifione) as has been dorie betwesn 2014 and 2024,

Note that, as per the approved monitoring program; sampling of monitoring wells screenst! in the intatct dlay and
the glactal Hilfupper bedrock is plannéd fo ocour on an 18-month schedule, Groundwater samplas from these units
were cotlected during the November 2021 monitoring session and will be monitored again in the spring of 2023,

'ﬂ%i%ﬁﬁ!@?@
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1.0 INTRODUCTION 0 00 S

This report serves as the 2021 annuial monitoring reportand presents the results of monitoring activities camried
outdling 2021 at the Waste Ceﬂn@ctzans &f Canada (WCC) N&wﬂ Was%e Recygzimg and bi gp@mi Fao !Ety

(the WCC Navan Faci ity)

The WCG Navan Facility is 2 91.87 hectare (ha) waste management facility that includdes a 40 ha landfi, as well
a5 processing (recycling). The site s located on paris of Lots 2, 3 and 4, of Concession IV, Gttawa Frontin the
City of Qttawa {formerly the city of Géaucé&;‘i’ez’“} Oniario (sea Key Plan, Figure 1). This sits has been in cperali on

since 1860 and operates under Environmental Compliance Approval (ECA) No:A450702 in April 2009, WCC
' f@f:é%l\’f%ﬁ Ef;wr@nmenfai Profection Act app{oval for the expansion of the WCC Ngvan I“ac ity :

The monitoring pregram undertgken In 2021 by Golder Associates Lig {Golder s oui!mec‘z i Tables ta threagh

- o Monitoring to date dt the WCC Navan Facility consists of water quality analysis of surface water, groundwater
~ and leachate. 'T”he 2021 monitoring program was a continuation of the monitoring program carried out in 2020 and
fallowed the DHOgram autlined in Conditions 108 and 112.0FECA No. A460702 and Condition 10,1 of the-

- Conditions of Environmental Assessment Appraval. As per Condition 108 of ECA No. A4B0702, the monitoring
“program inchides sampling Of the fmonitofing wells Doatéd in BHODAY Inoiderl to assdss {he groandwate; xgua? ty in

- the Mer Bletie Bog. The original monitoring progranm ingicated that the wells would be sampled during the winter,
~when the Mer Bleue Bog is frozen and the wells are accessible. However, the groundwater in the monitoring wells
 has frequently been frozen during these events. In the 2013 monitoring réport (Golder, 2074}, it was proposed to
- sample themn during the summer, rather than winter, and this recommendation hag carred forward to present.

- (menitoring is now completed eitherin surmmer or inthe fall, depending on site conditions). Groundwater samples
- were successfully collected at monitoring well MWGQ 1A MWOO-1B. and MWDS-C, during the summer moni tgzm
' sasglon (m sample waa cal!ected froin mem%&rmg we MW@%% ”I[} {ﬁue to dry. ccmcé Elsm}

~In addition, sediment quality monitoring which started in 2000 at the request of the National C‘ap‘ta?zcém'miss‘én
(NCT) at three locations within the Mer Bleue Bog i€ also documented in this report, Results of landfill gas, noise
~and odour momtw?;ng undertaken i 202 are prf;}vldeeﬁ under a@g}aram covers in Attachments 2 and &

20 ?gnﬁﬁ%ﬁ§§§§&§%
2.1 Objectives. =~

T 'E‘E”ze ijectwes ofthe’ 2@2% Wate{ qua iy monitori ﬁg pr{:‘.ﬁgf‘an‘é Wers!

: s; io carﬂp y wﬁh t?‘se annva men ior ng and report ﬂg requiremﬁnts stpuiated in: Cond §|<:ms ’EGQ *??2 ?35 and
' "236 ofECA t\is A460f02 : : NS o

R -i:o 85088 aﬂy pz}%er%tua smpacts on water qua!:ty at the si te resu%tmg from i&ﬂd’?al! operai ang:

. w: -;’3{0 cor‘;tmaae the f";";omt@nng c;’f wat@r qua% iy fe;‘ k@y Qarammers at‘iargei ocaéeo&s up~gr‘adaent aﬂd
- 'dswn grad ent fr@m the iand?lf SRR SR Tl

CH -?o docum@ﬁt th@ th@n‘s cai compesman ofgr&g&dw&ter and surface water in ihe vammty ofihe !amﬁflll
. -to a55085 s te-t: eamoé;&me W th sile $§)€:€2Ef5€3 zif gger 6‘\5658 re aimg to gmuncﬁwaﬂ:@r i ‘npacts dugfo !@achaie

- :f:o documeﬁt the ch@m o@m@ogitmn of gedzmér‘z*{ in thie fxfier Bieue Bog

WNji GOLDER
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2.2 krvironmentad Monitoring Program
2.2, Grobndwster Corponent

The 2029 gioun@waiw monitoring pregram pllowed the orogram cutlined i Conditions 109 and 112 of ECA No,

- A4B0T02 and satisfies objectives listed above. Water quality Mo onitering at the WOD Navan ﬁa&a%;ty was inftiated in
1881, &i ince 1991, semi-annual monitori ing programs were undertaken, O}m@wat on wells were added in 1882,
1684, 1985, 1998, 2000, 2008, 2007, 2008, 2010 and 2011, Groundwater monitoring sessions were carried out on
May 26, August 24, and November 30, 2021, The groundwater manitors are outlined in Tables 1a, ‘b and T¢ and
fitustrated on the Site Plan (Figure Z). Note that, as per the approved monitoring program, sampling of mionitoring
wells screened in the intact tlay and the glacial filupper bedrock is planned to cocur on an 18-month schedule.
Groundwater samples from these units were coliested in Novemper 2021, The monitoring wells screened in the
intact clay deposit and in the glacial ti fupper bedrock zone wi il be samp fed again in the spring of 2023,

The approved groundwater monitering program was foflowed, except that as discussed in Section 1.0, groundwater
monitoring locations BHO9-1A, BHO8-1B, BHO8-1C and BHOS-1D were not sampled during the winter of 2021 dus
fo historical conditions of frozen water in the monitoring wells. Monitoring welis BH0G 1A, BHO9-1B. and BHO9-1C
werg sampled during the sumitier sedsion on August 24, 2024 (monitoring well BHO9-1D was dry and therefore
no sample could be collseted at the time),

Detalled logs of the subsurface conditions encountered in each borehole are provided on the Recerd of Borehiole
sheels in Appendix A for most of the groufidwater monitors included in the 2021 groundwater monitaring program.
The top of pipe and ground surface elevations al each groundwaler monitor location were surveyed with reference
to geadstic datum following completion of the corresponding borehole drilling and groundwaster inglaliation
progiam. The top of pipg for sach of the monioring wells Included v the groundwater monitering program were
re-surveyed by WCE during November 2011 to account for 8ny movement of the monftors oveér fime.

The groundwater levels in the monitors included inthe sampling sessions were measured on May 18, 2024 and
Movember 23, 2021, -

Al manitors sampled during 2021 were developed through the removal of at least one standing volume of water
using dedicated samplers which have been provided In sach grovndwater mosfior. Sampl ing of groundwater was
generally performed one wesk after monitor development, because the wells recaver slowly.

Ag part of the Quality Assurance/Quality Contra! (QA/GC) program, & fotal of five field groundwater samples
duplicates were prépared (two in the spririg and three in the fak) along with three field blanks (one in the spring,
one in the surmimer, gnd one in the fall) and thres 1ip blanks {one in the spring, one in the summer, and one in
the fally

The temperature, pH and elecirical conductivity of the groundwater samplss were msasured in the field at the time of
sample collection. All field instruments were calibrated inthe field prior to use. All samples collected wers entered on
& Chaln of Su*i@zﬁy Form and placed iy conlers with ice packs onfil they were delivered in person 1o a mrivate

certified analytical laboratory, Paramieters analysed for this reporting period are isted in Table 2. The sample
pregaration and preservation nrotocol provided below was followed for the groundwatar samples
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um, cobalt, copper,
iron; lead, hardness {calcium and maghesmm}
- potassium, sodium, mamg@nese and zing

plastic bottle, field filtered to 0.45 microns and
: presar\zed o pH=2 with nitricacid

tptal dissolved solids {TDS, alkalnity, su phat@
nitrate, nittig, {:h!or de, bl{zarboﬂa% aﬂaﬁ carbonaie

plastc b{}i:t e, ;mﬂ!te-:-red and: Uf‘%*g)l’ééf%é%’\f@iﬂ

: af?m Oﬁ'i?ﬂy"?ﬁizﬁi ?héﬁrﬁ?%m& phg?“”’?’» QQ@:@?” d T?}(N* ammr g BHS botti@ unf it@é’@é amﬁ pr@served to prﬁ

with sulphuricacid -

Benzene, toluens, ethytbenzend, mipxylene,

vinyt chioride

o xyian@ § ot drchiareé&thané& méthylene i:?ﬂar de anci :

1 amber glase septum vial With né héadspace, unfiltered

' anc:é p{@es@rve& to pH=<2 with hydrochiaric ac c§ oz*
' S sodiim bxsﬁlphaie R :

_ !ﬁatés

(}rga-ame; i irc@@rﬁ caicuéat@d basad on éabaratory ammema and TKE\! c@nc@nir&i:oms '

?arac& Labor&mﬂes Lé:d {Pafagef} in (}ﬁawa Ontazso peﬂo{mecﬁ ai% aéaoratmy Qhem%zzai ar‘aci phys Ca anal yses an
_ the Groundwat&r sampies The Repor of Anaiysgg shesls from Paracel are provided in Agpendix % '?‘i"ze:-
reporiable detection limits (RDLs) for the specific groundwatlsr analysas were generally commensurate with the

standards established in the Ontario %rsnkir@g Water Qi}a sty Stanéamﬁs C}E:uectwes and Gu el ines: {referfeci [i& as

DDWQS M{DE 2@0@ rev seze:j Samuary? 282{)}

ras ﬁ mmmm @{e%&gﬁ@ﬁm%

The leachate manitoring program foliowed th program cutlined in Gonditions 109 and 112 of ECA NG, A460702.

Leachate quality analysis was undertaken onsamples oblainad ftomihe pump station L5} during the May
27 August 24 sind November 24 monitoring sessions as outlined'in Tables 1a thrsugh e Th@ Imcééilﬁfz of ‘i?@@

' leac%waie momtcr ss it ugtrateci on ahe Sxte F> an { gazrfe 2)

Agpartofthe QNQQ program, ane figid bl fe:aniz ar‘;tﬁ Gﬂﬁ il p i‘)lank ?or z.h@ Vo &illé‘? mi"gamc: cc}mpmmdﬁ; {VC}C%:) Wers

pfepared &urlng t%’ze August samg}lmg seafsam

“The temperatute. pH, electrical conductivity and dissolved oxygen of the oollected leachate sampl&s were

meczs,wei% i the fisld: at the im@ Gﬁ" sampie falell E:iiiié@ﬂ Al field

ﬂgi:ruments W%%‘é cai:brat@d in i:%*;e field. ;:zrs@z“ %te::: z,,zsez

 All lgachale: samﬁias were entered on.a Chain of. Cus‘zody Form ami p!aced in coolers with ics packs until tﬁey
Were c%ewerea in g}e =tetyl ta & prwaie anaiyt cal lai::poraéow Parameiegg aﬂalyseé f@r this: reg;sofﬁmg Qersod arg §!$ted

in Tab§e 2
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The é;ém@ie_ preparation and preservation protocel outlined helow wag folfowed for the ieachate samples.

arsenis, boren, cadmium, chromum, z;cz%:na% CQL’.};}@?
iron, lead, manganese, nardness {calcium and
magnesivny, potassium, sodium and zing

plastic bottle, fisid filtered 100,45 microns and
praserved to ph<? with nitric anid

TOE, alkalinity, sulphate, nitrate, nitrile, chiloride, ol
suspended solids (TS8), and biochemical oxygen plastic bottie, unfiltered and unpreservad
demand (800}

amber ¢ ass unfitered and pfeseweé o pH<2 with
s&%phum ae:li:i

dissolved inorganic carbon {DIC)™, disselved organic armber glass bollls, unfillered and presarved to ;}Hﬂi&t

aimmonia, tolat phosphorus, _giéhém_?& COD and TKN _

o carbon {DOC) _ with suiphuric acid
benzene, toluene, ethyibenzens, mip-wyiene, o- ambér glass septum vial with no headspace, unfillerad
zylens, 1 1-dichloroathane, methylens chioride and and preserved to pH<2 with hvdrochlotic scid or
viny! chloride : sodium bisulphate

Hotas: . :
* Orgariic aitrogen calculated based on laboratory ammonia and TKN conveftrations, o _
* Dissolved inorgenic carbon (DIC) calculated based on laboratory dissolved organic arbon (DOC) and tota! dissolved carbion

Paracel performed all isboratory chermical and physical analyses on the leathate samples. The Kepdrt of

Analyses sheets from Parace! are provided in Appendix 8. The RDLs for the specific leéachate 2halyses wers

commensurate with the standards established in the ODWQS (MOE, 2008, revised January 1, 2020). f =
k"

2.2.3 Hurface Water

The 2021 surface water monitoring program foliowed the program outlined in Condition 109 of FCA No. A4B07D2.
The 2021 suiface water monitedng program is outlined in Tables 1a through 1o and monitoding stations are
Mustrated on Figure 2. Surface waler samiples were oblaingd on-May 27, August 24, and November 24, 2021,

The only deviations from the approved surface water monitoring program were due to dry or siaghant conditions,
Surface water monitoring slation 85 was not sampling May 2021, stations 85, 88, 810, 841, and $18 wers niot
saraplad in August 2021 and station 55 oy November 2021

The estimation of surface water flow was obtained consuirently with surface water sarpling on May 27, August 24
and November 24, 2021

One field duplicate wes prepared during the May, August, and November sampling seesions as pard of fhe DAIOC
program,

The temperature, pH. electrical conducty {:y and dissolved oxygen of the surface water samp &5 ware measuredin
the figid at the dme of sample collection. All field instrumients were calibrated in the field prior fo use. All samples
coliected were enterad on a Chaln of Custody Form and placed in coolers with ice packs until they were delivered
in person o & private analytical laboratory. Parameters analysed for this regiorting period are fisted in Table 2.
‘The same preparation and preservation protocol below was followed for sach of the surfacs water samples.
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arsehic, barmn,-aa‘ﬁméu, {;hmfum aoba ;copber
“irer, fead hardness [caldium and magnesium),
- potassium, sodium, manganese and Zing
TSS alkalinity, sutph&te nitrate, nitrite, chloride, TS,

_ plastic bottle, unfiltered and preserved fo
pH<2 with nitric acid

and BOD | o 'pigas?rc b.ot-ii@i -ur‘;{aii@r@gﬂ and uﬁ.’}pf.aslgwed |
ammonia®, total phosphorus, dissolved organic cafban  amber glass boitle, unfillered and preserved to.
{DOG), phenots, CODand TKN. 7~ pH«2 with sulphuric acid L
-dissolved ifofgsnic carbon (DICY ST amber glass botfle, unfiitered dnd uhpreserved

. Notes: * Unionized armmonia caiculaled based or laboralory ammonia concenfration, fisld temperature and pH messurements,

Paracel performed all laboratory chemical and physical znalyses on the surface water samples. The Reporf of
Analyses sheets from Paracel are provided i Appendix B The RDLs for the spacific surface water analyses -
were generaily commensurate with the starzsiards as@:abi:sh@@ in ?:h@ Q;*cw ngz al Water Quality Objectives (referred to
- as PWQO, MQE ?9% fe;z};mied 1999}, T :

2.3 %@{éwwi%

: Sed men% qua! ity was moni t@red at thres %@cai: 0ns w;thm i;h@ Mer B lsue E%og The sampi ng locations are. the same
as the surface water sampling stations located within the beg. 1e.. SED-W was. obtained at SWAW, SED-C at '

- BWC and BED-E at SWHE (refer to Figure 2). Sediment guality monitoring in the Mer Bleue Bog was added o ths

- moenitoring program in 2000 and sedimerit samples were obfained in 20271 at three locations on May 27 and

'_Njoﬂz?ember%.'

Al Sampléts coflectad were antered ona Chain of Custody Form and pfacea in todlers with ice pac&s unfil they wafe

dehvered in gzergoz% t@ a prwaﬁ ana Wlical aboratory Pazametegm arzaiysad for this raport ng pf@nad are listed in
CTabie 2. The sample preparation and pregervation protocol outlined below was Tollowed for the sediment sa_mﬁées

arsenic, borea cadmium, chmmau@ﬁ cobalt, COpper
arc;zw i%cﬁ manganes@ mereLry, m&iyiﬁdewm nsz‘:keé
: ' g@!emum andzﬂc :

© glass jar, with 2 plastic lid

~ Paracel pér?‘br?;zecﬁ all abemiory chertical and p?‘i}‘ifsicai aﬁaiyses on the sediment smmg es. The. ?‘l@p@{t of
: Anaiysea sheets from Paracel are. prf::;v cé@d in Appemﬁlx . s :

‘2.4 . Status of Monitoring Wall Network

- During the spring monitoring session, the condition of each well within the monitoring well network at fhe sie was
-assessed. A summary of the findings of the: 2021 moniforing well network condition survey (properly cased;

- cappedand locked) are pfowded in Tabie 3 Ai the %:ame i}f the cond;z ion su rxf@y t was oissz«:erv&éd éhes%: all monstonng

: weiig were in gi}ozﬁ t:i}rzz:’:i S ' RO '

WajeoLpER |

o
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3.0° WATER LEVEL DATA
31 Groundwater Levels

Records of monitoring well water eievations obtained In May and November 2024 are provided in Tables C-1 and
C-Z, Appendix C and are shown graphically on Figures C1 through C10. Water leve) changes for 2024 are
discussed in the foliowi ng sub-saclions. It shouid be noted that all monitorng walls were resurveyed in 2011
which resulted in an increase in waler elevations at some locations: This reflects the more acourals survey dats
and does not nacessarlly reflect changes in the groundwater elevations.

311 - Up-Gradient Gontrol Wells

The results of waler levels meastred at the up- gr&dram wells are shown graphically on Figure C1 through
Figure G4 in Appendix C. There are no significant changes indicater in groundwaler levels measured at

these locations. The resuits indicate the shallow water table to be typically located approximately 1 o 2 metres
{rm) below ground surface at up-gradient wells OW-02-12 1 OW:-B2-18 and MWO5-1A id MIND5-1D, Thers aré
only small fluctuations in water levels indicated for recent years, except for an tnusually elevated droundwater
leviel fecorded In Novemter 2017 at mohitoring location DW-02-15 which retumed to levels similar to historical
levels during 2018,

Hydraulic head profiles for monitoring wells OW-82-12 to OW-82-12 for May and Novermber 2021 are shown on
Figure 3 illustrating a downward hydraulic gradient. The only varation in the dirsction of the hydrautic gradient is
indicated in the upper 5.6 mio 10.4 m below ground surface in the spring and inthe upper 6.4 mio 10.4min the
Tall, from & downwand gradient to an upward gradient in the intadt clay and weathered clay. This result ray be
attrivuied to a perched wéter table at the interface of the weathered clay and the intact clay. The ralatively weak L
downward gradient from the sahd to the weathered clay suggests 2 hydraulic intérconnection between these

units. The éﬁ(}xffnwafd gradient is aulite plonduncad froim the weathered clay down o the lower reaches of the

miact clay deposit, [1is interpreted that the Intac! clay deposit a7 depth beneath the andfill site acts @2 a banier o
groundwater fow,

.14 mimediate Down-Gi edben® Wels ang %s‘%‘f‘@%m i iine wﬁ%t% inumerhiate
' Diowrn-Gradient Wellg : : :

”’?t‘&a results of the water levels measured at the large down-gradient nest of observation wells (CVES2-1 o
OW-82-8 and MWUOE-8) are shown graphically on Figure C5 providad in Appendix C. These resulis indicate the
shallow groundwater tabie lies within the sand deposit close 10 the original grotind siiface ranging in elevation
from about B8.58 nio 71.46 . Similar results are indicaied at observation wells OW-82.-9 to OWL02-11 anid
MWOS-11 as well as OW-94-1 fo OW-84-3 and MWOS-R3 as shown graphically on F iplreas CO and 7,
respectively Seasonal variations of nearly 1m have previously been indicated: The high water levels general iy
Legurduring he wet spring whereas the Jowar water levels are recorded during the dry summer months and fall,
Bimilar trends were observed in 2021 af mostwells, with-the higher spring alevations belng more pronotineed in
e spring of 2021

Hydraulie head profilas for the nest of ebservation wells OW-92-1 to OW-82-8 aré présented or Figure ¥

Unlike the up-gradient groundwater level profiles the down:gradisnt profiles historically have indicated & slight
upward vertical gradient and a localized weak downward gradient observed at imes between the upper 6.3 mi o
7.8 rmowithin the weathered clay. Similar to 2018 and 2020, & slight downward gradient is obsarved from the sand to
fhe weatharad clay ;"z 2021, As Egi”%t downward gradient was also observed from the weathered clay fo the ntact day
in the fall Cf2021. The upper four wells historically have dppeared to be hydraulically connedted with near vertical or e
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nydrostatic water level profiles. A slight upward gradient from the bedrack to the weathered clay at the down-
gradient boundary of the landfill would suggest there is upward vertical flow at this location, which would retard
the potential for leachate migration into the deeper groundwater system, in the spring and f‘a of 2532‘% there was
- near verti c&i ore hydrosieﬁ:m waief ey proﬁ!@ b@twe@n the. bedrock and weathered clay :

*% o f‘sa?%ﬁ:i’“ %@wé&@i}éﬁwwﬁmﬁémﬁéz ﬁ?ﬁ}@%‘%‘m% Wf@%é% S

- Water levels obta ned atthe downwgradien%: oontmi wells are showr& gra;::xh caily on F gu;‘% ce, tﬁ:tg arzs:é C:’! 0in

. Appﬁndcx c. These iesulés indicate arteslar‘; ca‘:rndlt oﬂs at C@ngéémx«l to O\Aﬁ@«:‘i B8, @W»% 5t0 {}W 95—‘? and .

- QW-95.9,; while at OW-85-1 to OW-85-3, the shallow groundwater table i3 close to the ground surface within the
uppéer sand, weaihefecé am:i zntact giay %omtenng we?% ew“gs % ard @Wm% 5 were’ frazera dzzr ng %h@ fa’; I 2021

' moz"ﬂtonng session.

- Hydraglic head g)f@ﬁ ag for the nest of pbservation wells OW-95-5 to 85-7 and OW-85-9, as shown on Fsgure 3,
-~ ustrate an L_pif}éaf_”_d gradient thraugh most of the Brafile with 2 weak dowrniward gr_acé_ et from the sa{%é to the
- weathered clay. Historically, there has been an upwerd gradient through the entire profile. Ths presence of an

- upward gradient suggesis upward groundwater flow is ocolrring south of the landfill. These results may also suggest |

- upward leaching of porewater from the: Champlain Sea clay, @ brackish water deposit, may be cccurring af the

“ gouthern bouncﬁaz’y of the landfill i\fanﬁh of th@ Ean@ﬂﬁ d@Wﬁward leaching of ?he al ay porewatef i md aa‘{ecé

: ﬁydrauhc gradients heween QS 9 ai’ifﬁ 95 5 were angb & tz:s be éete;m raed ﬁwe 3l mon ior ng; session dge i{} fmzean

- conditions. _

SR %%Wi?m%m %%Wgtﬁié f%r%ﬁ%wzt% _

. "?iwe hanzontal &yfﬁma;hc gnad emi in the sha iow samﬁ d@pmssi ﬁnd Wﬁati‘%@@éﬁ may at ‘iﬁES ssée is c@n&ssieféi wsfh the
-~ relief of the property which changes in elevation by approximately 15 mi to 18 v beétween the upwgradieni ahd -

- down-gradient boundaries of the landfill Since the shaliow water table appears to be araflection of the original

- surface topography, horizontal hydraulic gradients are expected to vary between 0.007 in the plateau abaveﬁ the

_ @scarpm@nt and 0. 024 in the valley below. Water levels meas;ured seuih of the landfill indicate shallow

- groundwater. is flowing in asouth to southwest direction with a small. hydraulic gradient ranging between.

0.005 and 0.025 The horizontal gradients in the bog area are influenced by seasonal fluctuations in the surface
water levels. Hydrautic gradiénts ceuid also be influenced by the teachats collection sysiem (LCS) tocated ak‘mg
the south foe of the landfill Keegmg the LCS drained could _;tejs;_uli ina fowering of the water table at the é_ouiheasi
corner of the landfill by more than 3 m below the original grade at the southeast cormer of the landfill and by 2 m at
- the southwest cormer. This water table lowering could significantly influence the hyvdraulic gradients within the
- waste pie near the landfill's south boundary. Aclay cut-off wall on the downigradient side of the LC8was
' {:’bﬁstr&ctéd :f{‘.’) g!ievégtﬂé a{z'y ;:ét:tént%a! prébiém’s rélatedte §o®et§ng o‘fith}ei groa}m@w:ater_talb#@f séui_ii Q’;‘ ti_*é@ §ar;‘dfi§§

- Water levels measured nfhe’ up»graa iant and down-gradienit c%eep wells {QW -G2-12 dnd OW-g5- g mdicate a
typical difference in water lgvels of about 8 m which reprasents a hyd;'au grad l@ﬁ% of appr@x;mat@ly
0.07 (0.008 in spring 2021 azsr%s the site within the glacial il/upper bedracg

Mar‘;y f‘zaci*ars suc;h 25 moungﬁ ng wth n %:%‘*se waste pi !e ih@ fr‘zsiz‘a;llailon @f" t?ze eazshaie caﬂ&stson system amﬁ the _
- construction of waste cells with under draamaga will influence the rate of gmuﬂdwaiaf flow across the site.

g
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3 '2 %é@??é‘gm W@i@% M&W ?@%@m;wmmm

Esfimates of surface watar fic GW’ mea@ur@mmi’s ’f{}r 2@21 are summarised §}€§0¥;¥ aimg with the i 32’@!‘&{3@% i
and maximum flow rates estimated at each monitoring station.

-5 o Ne fow 73 DE~3 0.2 0.2 -2
o Bed - o flow oD =GB L Notiow 04 - No flow
S8 | N& flow Mo flow No flow CDwy Dy Mo fiow
88 | Noflow . 5-10 05-2 No fiow Diry. _ No flow
53-8 Noflow a4 ZmE 0z 1.6 . T0
S 1§}§$W W} - Mo flow Bl flow MNofiow -1 Hoflow : ?\ia?aw - Mo flow
S-S0 " No flow o flowe Nofiow CNo fiow No flow © Mo flow
S-12 (SW-ESs T No flow N fiow No flow S Noedlow - 10 Nofow Mo fiow
8515 1 MNoflow o 1eo 03-2 3o Mo flow 1.5
518 N flow 56 C Nofow.. .| . . B3 oDy L. Noflow
B5-1T -.i\iz::_w f.ig:}w- ;44. : : .;ﬁﬁ-mz-. nEs ?ﬂg-fi:}_w; - E&lfa_?icw : 180
N P A T T weets

* Montloring. staimm 8 ?G {&‘w W; S "I’% iS ’XF C aaﬁ & ‘!2 {3%"& éi?% are §ocat@<i ab thi G{Z}?ﬁ’ii"m edgé cf the

Chackad RPM
Mer Blausg B-:}g and consigt of Siagﬂaﬁi b{;q waler, | L

fﬁi;i}" GROUNDWATER i;?éﬁ&k??? &%%&i@%&%%?ﬁ

Groundwater hag been monftored at observation wells since 1984, However, since 1985, landfilling operations
ax;ga?‘;d@fﬁ ovet the | arigingl down- g;‘&é eﬁt @ﬁéewai or wells whlsﬁ:h have since %‘:)e%m ;“e;‘:;iaf*ecé withthe
existing wells. Ex&sﬁ;mg cbservation wells were installed in 1992, 1994, 1905, z%& 25{}53_238?; 28908, 2010
and 2011, : SRR o -

@rauadwai:@r at the W@G Navan ?’”a{; Bs%:y i o %Qfecﬁ Wi th in f{:mf stfai gr&@h » m %s dem ez% ag f{} §ma;gs

g 8 5&“@”{}@ sU s’faﬁza sand iayaf ai fﬁe;}ihs %‘§ﬂ§ ng ?rsm 1 5 02, 5 m t}@k:zw mrg inal Qi‘%dﬁ%

'y t?‘ée éyeig;tb;ered clay Zisr’zé_ of a ib%g:;k clay gﬁ@g{;sig a’i_ cﬁe%pt%és_faégiﬁg "f;‘o_ffﬁ 3_\5_*20_4.5 1 below c:%?igém;i grade
w  the intact {;l&y deposit at depths ranging from 7to 8'm %’3@%& w orfginal grade

s glacial fillfbedrock contact zone at depths ranging from 22.3't0 271 m below ariginal grade:

The two upper stratigraphic Units, the sand and weathered clay Units, were samplad for both the Mav and
Novernber monitoring events. The two lower stratigraphic unite thetintact clay and near badrock units, are
sampled every 18 months, Groundwater samples from these units were collected in November 2021 and the next
sampling session or the monitoring wells screenad in these units will berin the spring of 20232, The cbservation
waii& meni ifareé m 2027 are iu@tm iy ”i"@%i} s 1a, ’%i:s af‘;{i *%c and Husirat i%d on F@gum 2.

A praviously és%uweiﬁ Conditian EGSB of th@ ECA requires groundwater monioring k}wi;e% MWOB-1 A
BAWGE-18, MWOB-10 and MWDE-10r 16 be sampled once per year. Due o expected frozén conditions iy the
sm-“ﬂ;“ MWO3- 1;&, MWOS-18, MWDD-1C and MWOSD have b%‘%&%?‘ monitered during 2%}&‘: wmmef sessions staring

%Wﬁ§66i&8&
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in 2014, Dus 16 dry conditions, no sample could be collected from monitoring well MWOS-1D.in August 2021, Data
. fromy thess wells'is being collected o assess the groum@waier quality inthe area of the Mer Bleue as part of the
: mxpans&eﬁ sf Ehe iandfl Lo R

C‘;urr@n? aﬁc% izus?or cai ana yica reguits fcz“ gnoursdwater it 3Ei umi:s are present@ﬁ in Append %0,

4. "§ -é@gé giy &@mmm@f@miity @miﬁ% : o o _

' The 2021 QNQC p{@tc}{:o? inc {zded the fal owing: (i } pr@pargtnc}a of @ﬁe'laéoratéry frip blank and one field blank for
the May and Novernber 2021 monitoring session io be analyzed for VOCs; (i) the coliection and analysis of two
bt gmﬂndwaéer samg;le duplsca’ze forthe May 2021 sampling session and {m} two Blind groundwater sample
duplicates for the November 2021 sampimg session, in aﬁélmﬂ %he Iaboratcry perfsrms @qu prﬁ@m b anks as-an
m%ez‘n@ met%ﬁoé Of QA’QC} : '

: Aﬂa yii ca% resu!%s on blind sampie éu;&l:oaﬁes are: de,emes:% to-be cutsida of ac{:eg}t&bl@ t{}iﬁsranm limits i the RPD

_ bemé@n %he orfgma a&zmp e z‘amﬁ 1%&3 dupi cate is grea?er t‘%az‘s 58% whe;"; both anafytmal resu!tg are befwgen 40

and 20 times the 51’%[}%; of if the F%?)C} s greater than 30% when both analytical resulis ars greater {%ﬁar’; 20 times the

CRDL.

AllGAIQC results for. groundwater were within acceptable tolerance. imits during the May 2024 monitoring .

- -session; except for the TKN concentration in the-sampie coflected from MWs5-8 (identified as 95-8'inthe -
-laboratory report) and its duplicate (identified as Dupe-2 i the aboratory report). A data checkwas r&queséﬁeﬁ for
- the sample colledled 4t MWI5-8 iy May 2021 and its duplicats; it was determined that there was an error on the

- originat and duplicate TKN concenirations and a revised report was issued. Following the revised report, the THN

" concertration does not exceed the a@cep?abl@ toier‘ama limits, MWW- Qﬁ 8 &nc% zts duplicate E‘]az:s T%(Fsé

- cancentrations consistent-with historical results. '

?hré&@"biind gra'undwaiéz éamplfé ciizpiéceéi% W@réasé’aiyzéd é’éu{ng":;'thé November 2021 session. All QA/GC results

. for groundwater were within acceptable olerance imits doring the November 2021 monitoring session except for

- the copper concentrations, iron concentrations, and phosphorous concentrations in the %mp%ga collecied from

- MWa5-8 lidentified as 85-8 irt the laboratory report) and its duplicate {identified as Dupe-2 in the iaba;at&ry report)

as wellas the maﬁgan%e soncéntrations in the 'sar ﬁpi@ ca!iaeieé fromm MWo2-7 {:éer‘z?:faeé 45°02-Tin'the

' Iabmatary ?’%;’JOE’T} am‘:i its dapﬂcste {Kier%’z fled 85 {)upe 3 m Ehe iaboratoy repor‘i} The Samgjie coll ect&d aé

- MWE5-8 and its duplicate were re-analyzed by the laboratory and the results demonstrated that the QC on th@ :

original sample concenirations was acceptable. Copper and iron-concentrations are consistent with historical -
resilts for both MWO5-8 and iissduplicate, The phosohcrous concentration reported at MW95-8 in the %’aiiwas'

~ elevated compared to recent historical concentrations, but still within historicat concenératimg at'triis location.

: Pﬁanganese conentrations rep@rted at MWQQ 7 in the primary arid dupé cate samples were both within the range

- of histarical mmeﬂtrat;ms for this parameter atthis Eoca‘tso _ (Wh ich have been typicall y_.vama_bl@} a_nd.fh@ _

: Ea&}efatory c@u[e§ not expla i1 %he &sscrépancy R S - SR -

s beiaevea:i that ’ihe i screpanazes noted a@ouicﬁ not a‘ffect t%}@ ni‘@rgr@?atsen of ih@ gmunc%wate? resuit@

'E“h@ reguié;s (}f the \/(}CS anal yses z’:;f ihé fe%d i:a!anks; aﬁd mg} blark (ideﬁtlfaeé respectw{%éy as Field Qiank and
Trip Blank in-the laboratory report from the May and November 2021 monitoring sassmns) were weéhsﬁ accemabé
i tﬁle&'«znce izm ts. wi %h ali pawmeiers c&ncen%rai Ons belc&w %hen’ fespectwe F?';E}L :

BRI GOLDER
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4.2 Up-Gradient Control Wells

Monitoring of groundwater qualty up-gradient from the site was made possible with the use of abservation wells
mstafled in 1992 behind the WCC administration office at 3354 Navan Road (OW-92-12 16 OW-02-19). In 1908,
o additional wells were | iratal Eed within the ehallow sand da;x:;g it 1o the southasst (OW-85-4) and west

'{OW H58) of the administration office. Fow Edé Honal Weiiﬁ'z wers nstaied in the fall of 1998 &t the. up-gradient
corners of the waste foaotoring ({.‘}W -g8-1 to 8- 43 InAugust 2011, & borehole was drilled and a new observation
well was installed 1o replace OW-88- Q i the intact clay deposit, as it was filled with sand. Monitoring walls
OW-05-4, OW-88-4 and OW-98-3 were decommissioned in 2012 and replaced by existing monitoring wells
MWOE-1A to Dras per tem 42 fisted inSchedule A of ECA No. A480702. All thesé wells are referred o as the
up-gradient cantrol wells, The up-gradient groundwater quality i each si?aagragh ¢ unit was comnpared 1o the
OOVRS for which aesthetic nbjeciives or maximum or interin maximum acceptable concentrations exist,

421 %mﬁ iva%g%f

The background groundwater Quailig within the sand layer was monitored during the 2021 groundwater menitoring
;?i’ﬁgi’";%i%’“f‘; through the inclusion of up-gradient monitors OW-82-18, MWO05-1D {replacing OW-85-4). and OW-96-8,

The groundwater quality during 2021 at the gand ia}fer aroanéw&ts&r z‘r‘m émfa mei the QDW@S *for aii p&mmetf»rs
analyzed with the exception of the following:

coe2qE 0 0 TDSandmanganese. | Chloride, manganess, sodium and TDS
OhAD - Ghloride and TDS - : S Chiorids and TDS
858 '.  Manganesé and TDS - - on, manganese and T0S
' ' Cinput BTR

Gheckad: RPM

As apparent from the above table and historical data, the g;fgag nchwater quel ‘iy within the sand iay@z
characieriZzed by concenitations of chigride, manganese, iron, Sﬁiﬁlﬂ”‘”‘s and ?fJS that. @xcead ihe GDWOS.

4, 3 3 Wm%immﬁ £ my éim;m%%%

The backgmm groundwater quality within the weathered clay deposit was monfforsd dufing the 2021
groundwater moritoring program through the inclusion &i’ up-gradient monitors GW $2:18, OW-08-1 and
MW05-10 {rﬁa@;&zizlr‘;g OW-98-4).

The groundwater qua lity during 2021 at the weaihered sag deposit gr@umw&aﬁar fonitors met the ODWOS for all
paramelsrs analyzed with the excention of the o Ea}w ing:

9218 : Co 0 Chloride and TDS ' Chioride, mangansse antl TS

o8-1. Crloride, sodium and TDS . Chioride, iron, manganess, sodium and T0S
05-1C o . Manganese o - INonet _

' | nput BTR

Ghecked: RPM

‘%X&E-é GOLOEE
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As gpg}af@n‘i from the above tab e ar%d historicat data, the gmundwa‘%w quality within the weathered clay deposit |
characterized by concentrations of chioride, iron, manganese, sodium and TDS that excesd the ODWQS.

423 Intact Clay Deposit

The' baekgr@urézﬁ gmun@wmér guality within the intact siefy deg&@s twas monitored during the 2021 groun{jwate;
mcnitorng program %hr@ugh the inclusion of up gradleﬁt moni itors W QZ 18 MW%? : {rep!a{:mg OW-28- 2} and
. MW-05- W% replacing OW-98- 3}

The groundwater quality during 2021 at the intact clay deposit groundwater momters met the ODWOE for gl -
parameters anatyzed with the e}(ceg:tt on of the following:

9216 | o - [None]
RSN ' . o | e o o {Mons]
L1 S . Chioride, sodium, manganese and TDS,

input ETR
Checked: YJUM

As aipparent from the above table and historical date, fhe groundivater quality within the Tntact clay deposit is
~ characterized by concentrations of chioride, manganese, sodium and TOS that exceed the ODWQS.
4,2 % - %i&ﬁt%sﬂ M fiigi@gm%:r Berrock g”’“»::;sziz

The baa:kground @rownaﬁwat&r quality 'within the glacial i tiiiuppﬁr bedrock was monitored da ring the 2021
g;oundwaief mom’iﬁor ng p?@gf&f’?’i ti’}rcugﬁ "zhe inelusion of upwgz‘aé ient morz tors; {)\f‘a@ 92-12 anci f\f%W 05-1A,

The groundwater quaily during 2021 at the giacsai tillupper bedraci& grour‘;&wa%@r mcsmtmrg rnet thf& Qﬂ‘ﬁs‘QS for
“all parameters anglyzed with the excéption of ths following:

82-42 - Bodiumand TDS -
TosiA | Scdumand TDS

Inpirt: ETB
- Ghecked: RPM

AS apparent from the above fable, the groundwater quality within the glacial Hikippar bedrock is characterized by
concentrations of sodium and TDSwhich reégulady exceed the ODWOS,

i%%i}{}{}hi‘)gg - : .
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4.3 Mer Bleua/Down-Gradient Control Wells:

Groundwater further down-gradient from the landfill is monitored with the use of nested observation wells nstalled
in 19894 and 1905 south of the fandflih at the notthem gdge of the Mer Bisus Bog. These ohsarvation wells were
mstalted to-obialt @ better understanding of the hydrageology of the area and gez}chemxszfy of the groundwater
South of thie landfill. The nested wails are located in line with the eastern imits of the landfil {OW-84-4, OW-04-5
and {}W 4.8, eastof the landfill centre lne (OW%S@ OW-g5- g, OW-85-7 and LAE85-8) and inling wath the
western fimits of the existi ng landiitl (ALB5-1, OVW-85-2 and DW-95- =31 Allthess wells are referred to as the
dowri-gradient contrel wells, The groundwater quality of the down-gradient contrel wells in each stratigraphic unit
was cornparad to the ODWOS for sesthetic objectives or maximum or interim sizdimur acceptable contentrations.
433 - Dand Layer

The d'@wmgraﬁ:{iéﬁm };;ré'ur%dvgaia;‘ guality within the sand layer was monitored during the 2021 _gmuné@aief
monitering program through the inclusion of down-gradient monitors OW-94-6, OW-85-3, anid OW-85.7,

"i“h@ gfoancéwaéef quality during 2021 at the sand layer g;’oandwataf moniiors meat the LDOWGAS for ali parameters
analyzed with the exception of the folfowing:

I lrén,__méngém%ééi andTDS | Sodium, mggﬂae szf_i_ébf

RS 1 R - Mangansse, sodium and TDS : - - Manganese sodium a;ﬁzﬁ-'?f;ifs

857 | Chioride] ron, manganese, sodium and TDS | Chloride, manganese, sodium and TDS
Input ETR

Checked! REM
As apparent from the abeve tabls end historical data, the groundwater quality within the sand layer is
characterized by concentrations of chioride, iron, manganese, sodium and TDS that exceed the ODWGS Similar

ODWOS extesdanicds f@* t%’zef:e param%ters ware gigl E}i}ﬁiﬂ‘i“é‘ﬁ'é i %h@ izg:} gm@@ﬁ? gmzmdw:ﬂiez a?; 5 §
m gceatfat @ﬁg :

432 Wwiéwwﬁ M%g ﬁl}mm%‘; i

?h@ «:‘f«i}wn graﬁsem @f‘@%}!’%d%’fat@? qua 5*35 W Eh i the waatherm fal &g deposit was monitorsd duri ing the 2021
sreundwater monitaring g}fogram thmugh the inclusion 0? down-gradient me;‘uﬁm QW Qﬁ-ﬁ @*?J@S 2.and
OW-gb-6 : :

The §;oundwa§ef qua zty gduting 2021 atthe weegth@r@d clay deposit groundwater monitors meat t%‘ze GQW&& foir &l
@arametefs analyz&ﬁ th?z th@ exception of the following:

945 | Chloride, iron, manganese, sodium and TDS - Chioride, manganese, sodium, and TDS
85-2° - Criloride, 'mang@aﬁe%se sodium, and TD§ - Chioride, sodiurm, and TDS
956 - Chloride, manganese, sodivm; and TDS Chrioiide, r&angama& sodium, and TDS
' f‘g}i}ﬁ ETE

Chetiked: BEM %
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As appareni from thé above table and historical data, ihe groundwater quality within the weatherad clay deposit s
characlerized by concentrations of chiorlde, ron, manganese, sodiuvm and TDS that exceed the DDWOS,
simiarly o groundwatey guality within the same deposit ﬂpg;’&i%i&ém s::fé:”x@:« fandfill.

4.3.3 i lntact Liay. iﬁ?@g}mﬁ
The déwr- g?adser‘;t groanéw&t&r tjuality within the intact ﬁlay deposit was mohitarad dur ing the 2021 groundwater
momton;zg program. %hre:mgh the inclusion of down- gracﬂen% monitors OW-04-4, OW-95-1, and OW-955,

The groundwater quality during 2021 at the intact clay depcs i groundwater memtz}rs mét the OQWQS for all
parameters analyzed with the exception of the following:

94-4 - o . Chlofide, manganese, sodium, and TDS
8961 o ' : imohitoring locaticnwas frozen]
' 2545 ' :_ o o _ Chloride, ?ﬁaag&n&sﬁ sedium, a%xd_]'f._}@_

Input: ETH
'ii?h@ck'ed‘ RPEM-
As apg}arem from the abwa iabi@ as we:éi as histori {:’;ai dala, i:l";e groundwater qi,zal fy wnti‘@m the intact clay Sepos:%
s characterized by concentrations of chlonde, iron, manganese soditmand TOS whi ch exceed the ODWQS,

- Up-gradient groundwater guality. is different than down-gradient water guality, evan though. similar pararﬁ@t@m
exceed ODWOS at upgradient observation well MWT1-1, The c@ncanirations Gbserveé ai the d@‘fgfﬂ -gradier
I{}cailom wefe genezal!y hi cher thaﬁ at the up- grad iznt §c;t:a%aorzs '

4.34 Glagisl THiUpper Bedroci Zone

The. down gmdeeni ggmimcéwai&r Qaaiﬁy withins the glacia ?xliimp@r bedrock zone was monitored darmg the 2021
gmuncﬁwa’i@r moni ta;‘mg pmgs‘am threug%a the. ncéus ion of dawa grad ant monitor C)Ww% 9

The groundwater quahty during 202’1 é’ﬂt %ha giac ial i; Hfé,.jp;“;}ar bedrack zone gf‘QUﬂdwa?@r mc&f‘zr{or meéi the GE‘?W@&
for all pafﬁm&at@rs aﬁalymd vmth the exseptsorz o? the fotlc&wmg :

895-9 [monitoring Jocation was frozen]

{
;
13
i

Inpot ET8
Checked RPM
As apparent from Historical data; the groundwater guality within the glacial tilflupper bedrock zone is characterized
by concentrations of chioride, sodium, and TDS that regufarly exceed the ODWQS. Historicafly. concentrations of
iran and ma%gaweé}e have octasionall ¥ emeeded the OEZ‘*WQS The soncentrations of chicride and sczd umin the
down-gradient gr@undwa ter quali ty are typicall fy b igher thaﬁ in the up- grad ient gmumﬁwaier aal iy

%%"%_i?ﬁ{}i«@%g_ : . . o : . .43
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4.4 Resulls

Piper trimesar diagrams for groundwater in the sand layer during May and November 2021 are shown on
Figures 4 and 5. respectively. The diagrams indicate that Shallow groundwater af the immediately down-gradient
focations is somewhat varizble and has a geochemical fingerprint betwaen the up-gradient grolindwater gl ity
anid the groundwater in the sand within the Mer Bleue Bog. Similar to past ohservations, ihe distibution of
up=gradient groundwater quality on the Piper diagrams is reflecting elevated but stable chioride and hardness
{calciuny and magnesium) concentrations at MWO5-1D) sinca 2012, ’

Figures 6 and 7 indicate that groundwater in the weathersed clay at the immediately down-gradient site OW-52-10
has a geochermical fingerprint between the up-gradient groundwater quality and the groundwater in the weathered

clay within the Mer Bleue Bog {with a fingerprint very similar to leachate quality). Groundwater 8t sther
compliance sites is mofe like groundwater in the waathered clay within the Mer Bloue Boy. These diagrams aisa
indicate that groundwater in ihe weathered clay depdsit up-gradient of the landfil is different from groundwater in
the bog. There are no significant changes from he previous year.

Figure & indicates that groundwater in e intact clay downgradient of the site hias a geochemical fingerprint
similar to groundwater quality in the intact ¢lay in the Mer Bleue Bog. Although historically a similar observation
was repored for groundwater quality in the glacial tilfupper bedrock zong, this comparisan coutt! fiot be donsin
2021 betsuse the mly Mer Blaue Bog well in this stratum [OW-85-3) was ‘fi‘i}z%}ﬁ in Navember 2021

{see Figure 0).

A Phase i Environmental Stte Assessment was conducted at the landfiil by Intera {Intera, 2003, This assassmant
concluded that groundwater within the sand fayer, the upper weathered tlay and p@zm@s iié déepel intact clay
deposit an down-gradi ient lands has & lightly elevated concentrations of paramsters previeusly thought io be
indicative of landfill leachats {&.g., boron, ammonia, TKN). However, there i no obvious spatial correlation of
these parameters with proximity to the landfill or groundwater migration pathway. The lack of spatial corrslation
suggests that grountwater on down-gradient lands is répresentative of naturally slevated background
groundwater quality associated with %héz ﬁéer’ Bleue enviranment

i addition, the gmuﬁdwaﬁ@f ant surface water gger mechanism report preparad by Golder (Golder, 2{30?23}
demanstrates a clear difference between up-gradient {m{yrt%"z} and zouth @f"a;}eriy koundary water quality on the
sast side of the property, where there are not potential impects from landfill activities. Naturally elevaied
parameters measured included boron, COpner, on, arsenic, lead, sodium, afkalinity, bicarbonate, TS, COD
and chiaride. '

Wi COLDER
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5.0, LEACHATE CHARACTERISTICS
Prior fo the coﬂs%ruf;‘alzsn of the leachate c@ﬂ%s‘:t@n system (LGS} in é%‘l 1952, leachate was sampled and

_anaiysed in aress where surface br@akoui was observed. Breakout of leachate, when encountered, usually
:occurred af the down -gradient ioe Gf the ianfﬁfﬁi o :

:T?ze mom{o; I“%Q g:srogram fog‘ leachai@ qaa ty haz f@cused an éhe LCS Faf the purpc}se cf ihe aﬁnuaé ;”nomtoz" ?“’IQ
teport, leachate generated by the landfill is monitored at the down-gradient end of the south-toe collector at LE

at the same time surface water is monitored. A more exdensive leachate monitoring program is carried out
throughout-the year in accordance with a City of Ottawa Leachate Discharge Agreementfor the discharge

:of tfeatef:i ieacha?e at fzhe Roi:}ert O Pmk&z’d Emf ionmentai Ceni’re {F%OF?EC) the mign cspal wa&tew&ier tr@aim@»nt g
_;}iant

The leachate sampled is wastewater that has not been redted or subjected fo natural attenuation. The landfil is

nderlain by-a thick natural clay deposit which-has a hydraulic conductivity, K, .of less than 10 metres persecond
and as such performe as g natural liner. Therefore, leachate collected at-the landfill is not lsachate impacted
groundwater, but rather it is predominanty precipitation that has infiltrated through the waste pile. 1t should be
:m}‘ieé that lsachate at the site could aleo consist of porewater from the uf‘:&erlqu s?ay asa resz,l% af apwafd

gradx@nis andior comsehdatm noting i‘hai p@rewa‘ier release fo the legchale collection. syatem is slowed by the.

fow hyﬁrau% o mmductvuy ofthe c":éay

éaﬁdf;i eachate is waier zhat s::omes m%o Qomaci th& was%e and !sf:ac%'zeaa miubleﬁ mate;“uai frz;m tha waste

15 composition is & function of the solid waste ¢haracteristics, prevailing metsorology, hydrogeslogy and -
parameters within the landfitl such as pH. moisture content, degree-of compastion, geometry, efo. ‘Leachals is
waistewater that dynamically alters notonly with landfill age but also with changes in seasors and waste
haracteristics. The i intrinsic biedegradabiity of municipal landfil leachiate can be m@&%uf@d by s 2 BOD:COD %'aiéa -
Dusing the first several years of production, the BODL.COD _s‘aﬁ:_ 0_-geﬁ&f_§i!§y is in the 0.5 range, As the landfil ages,
the ratic decreases 1o levels less than 0.1 suggesting & more or less Biclogically récaléitrant organic compbsition
tAndreoticia et al. 1988 Also, the concentration of ammonia fends {0 increase with landfill age since ammeniais
a by-product of the stabilisation of organic matter (Elefiniotis et al., 1888}, although ata zﬁfy waa‘t@ facili iy guci"z afs zi‘ze'

WCC Navaﬂ Fa{z nty aﬂ“moala cz&m&rstfaﬁorz% {:an i:ne expeated tat; rem&m re?aéwei lc}w

Typical paramester concentrations in leachate are providad in the tables below. Average concentrations indinate
that the WCC Navan Faciity leachats is distinctly different from most other landfil siies in Ontarie, including the

City of Cttawa Trail Waste Facility, with most analyles measured in the WCC Navan Facility leachate having .~
much lower concentrations. The concentration of varicus parameters Hsled below suggests.a comparatively iow
strerigthy leachate i6.generated ai the WCE Navan Facility. The concentration of thetrad tional indicators of

'emaren menta qua ty {c:c;nvenmrzal paiiutan’is) suchas BODs, smsmended solids, ammonia and metals such as

Fon aﬂcé zing are refatively low. The WCC Navan Famluty Eea@?sate ?iae rr%zzch lczwar caaaeﬂtratlcms bazzause itis
not generated from municipal waste.

3@%§G@iﬁ§ﬁ o S . . . D Sl CqE
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oron : 28.3 : 382 | 622 5345 | 4 | 52 | 104
Ammonia 0.3 412 B b e 8 o 1,820 175
‘BODs -1 18 1 BE2 ( 1| 17ee | 8s2 1| 86,000 | 4,975
Conductivity | 669 | 5840 | 3868 | < | e | e 476 . 26,100 | 6,088
1 108 1,690 110300 | 2,853 | s 196 0030 | 4327
Sodlum | 539 | 850 | 5414 | o | se | e 138 16000 | 936
| Manganese | 0.086 | 132 | 1256 | 00870 | 182 | 0827 | 003 793 554
(COD 1 892 1 1240 | 441 | 380 | 4700 | 1493 1 47,300 | 7,855
| fon 0003 | a27 7.8 | 0798 | 5.3 1326 | 001 - 1,300 58.
Copper <0.0005 | 0254 | 0011 | 00185 | 0274 | 04887 | 0007 7 0.045
TS <2 14800 a0 |0 2 12,400 1824 ] 03 B,13G .| 445
| Chieride 7E5 11000 | 4788 . 1000 | 1840 | 1308 | 04 0 12000 1 270
lead | <000002 01 | GO0B | <005 | 0276 | - | 0001 21 | 0070
Zinc | <0006 | 454° | 011 | 00366 | 221 | 062 | o | 18 142
Notes: o ) _ o Updated by ETB é
Al concentrafions arein myfl except conductivity {(pSiom) : : Checked by HPM %

" Calcalzted using aft b szsrzcai daty collectad for the Arnusl Mor&i{}?zng Feped shice %QQQ for L8,

= Dengles concentrafi un islower than the Reporiable Detection Limit (RDLY.

' City of ©Oltawa Trail Read Annal FOperating ared Manioring ?%eg;oi 2000,

* Haoward and Livingston, “Confaminant Sourde Audits and Grouhdvater Qualty’, Envirormental
Geology of Udan R?eas T04-116, Edl by M. Evies, Geologital Assodation'of Canada, 1897,

® The concehtralioh of 21 s f’epm@ci in &agasé 2020 is congiderad snomalous bl has been used
inthe caiezﬁaz forof ihe average zine consentration in ’zhe machate m@axz{;r '

Walsr impactad %::y leachate will iypically have high concentrations of dissoived constituents with chemical
concentrations ten {o-several hundred times higher than those measured al réferedice monitoring loeations.
Chemical concentrations have a high temparal variability due to variations in the compasition, age and figisturs of
the waste and meteorological conditions. '

Leathale mhonjiored in 2027 1h dssibt with d3sesement of Bufface water and groundwater quality was sampled on
Ray 27, August 24 and November 24, 2021, Results of the chemioal analysis undertaken by Paracel and the field
measured parameters are provided along with historical data in Appendix E. The resuits indicate that leachate
generated at the WL Navan Facilily continues to be arelatively weak wastewater when compared to municipal
landill leachate,

One field blankand one laboratory trip blank were analyzed during the August 2021 menitoring session. The
resulits of the VOCs ahdlyses fof these (wWo samples were within acceptable tolerance limits with all parameters
concentrations beiow the RDL

%%ﬁi@@imﬁ@ i
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- -Leachate guality. monitoring results for 2021 indicate that the leachate generated al the WCC Navan Fadilityis not -

%igﬂ%i"iaahiiy d'ffe?eﬁ't from p’r’esﬁz"oi;zg monitoring events. Concentrations of ﬁéid'?ﬂaas'ur'sd dissolved oxygen

‘ammonia, boron, potassivm, and TN shiow a ge ﬁerany ircreasing frend wer tlme a!imugh boron c:or%cez‘ztfatneng
‘have been relatively stable in recent years. The concentration of chioride was previously indicated to he

Increasing bul has been stgble for approximately five vears. The concenirations of DIC and manganess, ghaw a
-general decreasing trend over tirne although they have stabilized in recentvears, Previously reported decreasing - -

trend in hardness appears to be stabilizing. The cenc@ntrai‘ ions of mr%am param@f@%’s remam ai::eve %he $Lfrfa{:e

fwaic—zf arzd groandwzatez c;ua xty near %h@ §i te

6.0 GROUNDWATER @@%’@
6.1 Q@mgﬁizmw Mechanism

:‘The Oiajec:t ives of grauz}dwaier iﬂgges’ meahaﬂlsms ai’ th@ WCC Nayaﬁ Fac ilty are ‘a:f:; Lﬁ:xlaza f:i%@ resu ‘ts Of the
ongoing groundwater monitoring program o assess site complignee and to trigger implemeaniation of the

M%%iﬁiﬁ &%ﬁﬁﬁﬁ%’i%%?

sontingaency plans, when and [f necessary. The purposeof the trigger mechanisms is 16 prevent igachate.

impacted groundwater exceeding a certain negative threshold level from oceurring, The trigger mechanism was
outtined in the approved Hydf@gealagyf P%ycf?o!@gy ard Gemt@c%maé Study Rep@rt {(Golder, 2008]. The MECP has
.aaremﬁ thad this is the preferred a@pm&z{:h for the Navan Faclity R T TR SEEAE

' Tradifional méthads of site comoliarice provide very fimited Useful andiar rellabie paramelers for assessmant of
the WCC Navan Facillly, therefore. an alternate method must be used. The difference in hydrogeclogy across the-
site: coupled with the very saline environment of the clay deposit that undedies the Mer Bleue clay have resuited in

ihe MEGP accepting that Guideline B-7 (RUPG) is not applicable at this site. The MECGPF s position in thig regard
wag docurmentad in a Movemnber 2000 memmrandz;m issued by the MECP (MOE, 2000). “?herefore the Leachate -
Indicator Parameter iist and th& method ié’;} determine if ie%@hate from the site is mpacﬁng local gmuﬁdwafer Was
developad in the Hydrogao gy, Hydrology and Geotechnical St%}dy Report {Gc‘cier 20085, The Leachate. '
indicator Parametar fist ncilﬁdes = kal r;:ty amimonia; b&roa cnionde hafdness magﬂesggm maz&ganesea am% .

pc:tassmm

-ﬁ\ﬁer%h@ co-mp?et’on of & monitoning session, the conceniration of each Leachate Indicator Paramster for all

groundwater locations used to @ssess compliance shouid be visually checked. if a parameter concefitration appears

fo be alevated a comparlaim o the baokground Soncentration : range: shiouid beé cempiet@d ?he p@t@?’%tl&i for an -
Qam;f‘aase: n. aoﬂceﬁt?ai 1o of a Laa{zha‘ie §ﬂr§ cator Pafameter will be i r‘zvestngated *ay comparmg ihe ccmce:ntrat Onﬁa foz’ .

@ac:h @afamet@r %o ii“‘se baakgmand range far ri:s; oorres;;orzdmg &trattgfaphxc anit. The Dackgraur;ci fange will be »

derived from the maximum and minimum data oblained af the localions used e assess compliance from 1888 to
presentin gach strafigraphicunit, In addilion, data from monitoring wells MWOS-3A to Dilocated to the east of the site
~and not impacted by landfill leachate will be used to define the background range. Groundwater Leachate indicator

Parameter trigger mechan sms and c@nr::en%railoms for each | location used to assess comphanoe are @r@sent&d

i;xme aenceﬁtratcon gfephg in Appéﬁdax F.The baak@reamﬁ ranges will bss u@dated annually using f;ha mast fec:eni: data

i s not desmed impacted By landfil leachate. An exceedance of the background range s considered an -

excesdance of tha i fgger m@oﬁan S anﬁ t%we Emplem@matssﬂ @f tne ﬁ gge; fefmat s:suti ned in the tﬂagef meobamgm e
rfapori Shogid grozse@d '

No comments from the MECP have been received on th@ grounawaie; aap&cia of the 2020 anﬁuai moni tormg
s’eg;acri at éh@ tm{;: this r@p@rt was z;omp @t@tﬁ - ENEOEI N D
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B2 émmmgam%g Down-Gradient Wells Used to Assess i@@%ﬁgﬁﬁ%%éi‘@

Abthe dawh-gradient it of e Tandfil, gmmﬁwa‘iequai“éy Was ronitored at thraa nésts of o&sew&txm a&ge:ﬂéis
instalied in 1902 and 1994, These wells are focated at the Sf:sijméa%i corner of the landfil gC}ngzmS OW-82-10
and OW-82-11), east of the landfill centre ine at grid kne 8.{OW-82-1 1o OW-82-8) and at the southwest camer of
the landiill (OW-84-1,:OW-94-2 and OW-84-3). Two additionsl wells, MW-C and MW-E, were installed within the
upper sand unit and shaflow clay in 2000 at the northem boundary of the NOC property (now WCC {3?0{36@}
foczted soa,ﬁh of the VIA Q@W These abgawaﬁ fory w@%ég are referred éf:’: as wells used to a%ass a{;m@% ance.

MW7 -1 18 located In ling with the walis Used 16 pssess complisnce, iz:; the southeast of the: andf z‘z i area that
has higtorically not been impacted by andfill leachate. These wells were installed iy 2007 ahd thelr garg}wa is to
monitor the future performance of the landfill expansion. With the commencement of landiiling operations in the
-expansion area east of (he nistodcallandfill foctprinuim 2018, these wells will be used al Gﬁg waié@ aéﬁe wells:used in
past re;:;}er%s o 55sess {:Qm;ﬁ angce 4l long t%m muthé‘fm ;:smgéeri‘y ne.

MNéw trigger can%n%ra‘{ne NS Wars. pf@p@%éd #iihe 202%3 ma:}mstz}r ?”;Q ;‘seg:;aré: { Gokﬁ@r 2%2’% 3. Th@se i gger '
ce%eai;a* ions are EW;E!%m&ﬂt@d %‘;@*‘am ' ' '

in 2@% i?f@ rae s;md iaver wells used o assess compliance wers amg%@%iezﬁ i mfaiuat&z sorfe yhusoal restite at
OW-84-3, OW-92-8 and OW-82-11. The monitoring wells are called MWOS-R3, MWOS-8and MW05-11 and have
F@piawd {ZEW 04+ -3, OW- QQ 8 gmﬁ QWMQQ ﬁ f{;r g%‘a‘:uf}ciwaier f:;uaizty ?%aitg {%Specméiy as 0? N@Véﬁ“be%’ 2008,

.21 %fé%ﬁ% iﬂ:ﬁ,y%ﬁf

The s%a:twn gr@du@nt compliance sile ﬂmmdwater t;g%»:% ’é}; w hin the sand 2@3{@&“ was monitored d;}riﬁg the 2621
gr&ur‘;dwm@f %ﬁz‘é@nﬂg @r&g{am éh&i}ugh ih& nclusion of manitore MWD5-R3, MW05- B, MWO‘*‘Z 1, MWLE, MWLE

£
Y

Greuﬂdwa%@r iaaaﬁaze indizaton Pargmeter rgger mechanisms and concenirations for each well used {o assess
compliance completed in the sand layer are presented In time-concentration graphs in Appéndix F-A;

Parameters exceading the triggsf congeritrations are as follows:

MWLG ‘Mone Mone

NIW-E None -~ Hone

05-R3 ‘Nohe Mons

058 ﬁéngﬁanj&se}i ?i\iﬁa}%;ﬁiiy af‘edméﬂgaéésé
0511 Meneg C Mene

07-10 Moné Nohe |

it BY8
Checked: RPY

m; GOLDER
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622 Wealhered Clay Daposit
The down- gl‘&dl%m compilamé site groundwater quality within the wea%hﬁreﬁﬁ clay deposit was monitored during

the 2027 gzmé.zmﬁwaier moniton ﬂg pmgram through the inclusion of monitors OW-82-7, OW-02-10, OW-94-2 and.
MWOT-1C.

_Gmuﬁdwaiér Leachate Indicator Parameter tr frigges féas&anisms afid concentrations for @ab?‘*« weli used to assess
-mmpi;anc&% completed in the weathered ciay depos itare ps'egenteei in time-conceniration graphs in ;‘%ppenéu{ F-i3.

.Paé”amei:ers exceecﬁmg the trlgger concenirai ions are as foéiows

927 S . “None - SIS TR - None
92-10 | Hardness magnesium. and mangansez | Manganese
42 : 3 . o Nene T S0 R - None
07C L Nome e e Nome

o clnpuk ETB
:Qh@_c:kgad; RF‘?M :

? ?g, 3 !szé%é il%ig !fimmg i

The down-gradient compliance sile grounéwater quaf ty withir the intadt f:l&y cie;:}os it wag n‘zz:ms%ofeé during the -
2021 grmmdwat@r z“nonst{znfzg g:;rogram ihraugh th lﬁClUSliﬁﬂ of f“i‘]{?f‘?%t&f& OW-G4-1, OW 92 5, QW»~92 Gand
WMWOT7-18. '

_Gmur’zdwa%@r Leachats Indicator Parameter iﬂgg@f mechanisms and cohcentrations for each well used ic. askess
compliance cempleted i the ntaet ¢l ay dep@s&t are ps‘esen?eﬁ in 2rmé~maa9ni;’ai an grags?ws in A;:;peﬁdnx P"»»C

Parameters exceecimg the 'tﬂgger concentrations are as. fo%iows'i

-82.9 S E - < HNons
0r-18 T o Ammonia

- lnput ETH
Checked: RPM -

The manganese concantration reporied st OW-84-1in &’iay 2020 was unusually elevated and ;eturned o typaca
historic concentration fevels in November 2021 helow Ef’l@ trxggez‘ cememra‘ison

: %%ﬁ GOULDER . o : : . : . R g
. . H
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6.2.4 {S‘é%sif;!%% Til Hillpger E%m%m@%a ZOnE

The down-gradient compliancs site groundwater auality wi ih i the glacial till Hupper bedrock zone was monitored
durt ing ihe 2021 groundwater mamtgmng program thratgh *{%‘ze inclusgion of o t@rs Q‘%sz_‘% ahd ?\;‘TW@?«?A,

Groundwater Leachate indicator Parameter trigger mechanisms and concentrations for each weil used to a88ess
corpl lamé completed in th{e glacial tilfupper bedf;}c%g zone are presented in timeé-concentration graphs in
Appendix F-D.

‘Parameters excesding the trigger concentrations are as follows:

5 - None -
O7-14 - o : ﬁarﬁn%:}; Magnesim

fnput: ETR
Chéck@d ?ifl??’ﬂ

Tne maﬁgzﬁmm mmaﬂﬁ;’ais o reporiad a*‘; GW @2 i in ﬁfa%; 2%‘,}2{} WEs Unuslal 3; & @%%»fﬁ bui ‘"‘%%l%t A8 high as 5“"3&%
bsen:-observed historically. The concentration of manganese ai OW-92-1 returned to i}fp ol higtore Concentratien
fevels below the b gg&r cencentration in 2021 - —_—

63  Resulte

“The Leachate Indicator Parameters 2t all groundwater monitaring locations used 1o assess compliance were %i: L
graphed and visually checked for excesdances of the 1898 to 2020 background mr‘;g@ ‘

As ;;:;’z;;;z)sad in the 2020, f\é’“ﬁ sl &f!@mi@nng R@;}@?i {i‘i‘xo dﬁ‘:? 2027 b the maximum backgrfsuﬁﬁ ?Q%éﬁ%%&
concantralion in the sand straligraphic unit was increased 01183 mg/l and the maximum backg raaurzd
manganese concentration | i‘? t%’s@ gia{:sg i @zza%gra;}hm un i wWas miﬁr@m@d to G?E& mg&

-Afer the reporied 2018 increasss in sevemé parametsr conceniralions sbove the backg*@uz’;ﬁ ranges obgerved in
the sand sirai&grgpwc unit, the increasing frend for manganese 3t MYWIS-8 Hags siahi iazecﬁ in 2020 with
concentrations reported tower than in 2019, although still above the trigger concentration. Manganese
zoncantral] ins at MW{’)&EW& i 2{321 Were fi?W@%’ than 2@2{3 aui st Il elevated above the trigger concanliatio

Mangansse concentrations iai'é:hés location have been varihle in the g:éaé;g% but overall there & ag{em?aé increasing
trend. The maximum historical manganese concentration observed in the groundwater at MW05-8 16 slightly
higher than the maximum concentration of manganese reported for leachate from LB (13.2 mgil). As such, itis
possible that the overall increasing frend of manganesa concentrations s ot caused entirely by landfil leachate.

Exceedances oftrigger concentration for alkalinity in November 2021 at MW05-8 does not appear io be a part of
an overall increasing trend. Previously mgaoﬁze«:fz increasing concantrgtions a’t WS- 1 for @”T*i“f’éi)“i% contnued o
dezrease in 2021 and are below the trigger concertration.

Therefore, there were no continued increases throughout 2021 above the background ranges abiserved in the
sand straf f“r&g:}h o unit in 2021 4t iguet lucations,

"xmg’% GOLDER
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There were no continued increases above the background ranges observed in the weathersd clay siratigraphic.

-uriit in 2021 at'trigoer-locations except-for the manganase concentration at OW-82-10 in May and November

2021, The concentration in May (1.33 mgiL) increased from the previous concentration in Novermber 2020 of

0.911 mg/L. This increase was followed by another increase in November 2021 to 165 mg/L which marks a

confirmed exceedance. in November 2018, there were spikes in concentrations of jeachate indicator parameters
inthe sand unit. As & contingency measure, WCC purchased a spare leachats pump to reduce the downtime
when. pumps fequire s’e:‘?ic‘ng This course 's:;f acticﬁm 'eﬁeﬂctéve%y reduced parameter concentrations in the Sari'd '

unit. Some of these coneentration increases were alic observed in the weathered clay unit; :nciudmg mar}gaﬂege
Due to the lower hydraulic conductivity within the weather slay unif compargd fo'the sand unit, the parameter ~

concentrations are taking longer io dissipate in the weathered clay. However, the manganese concentrations in
the sand unit-are still elevated above the respective trigger coneentration: Thewatler guality within the sand unit

‘nfluences the water guality in the weathered clay unit due to the slight downward hydraglic gradient from the sand
to the weathered clay. The maximum manganese concentration in the sand unit is elevated above the maximum
: eachate canr;:erzirai fon, nd cating that elevaled maﬂgaﬂese concentrations aré %ike!y not enti reéy {:aasged an

landfill leachate. Therefore, the elevated manganese concenirations in the weathered clay unit may be a delayed
tesylt of the implemenialion-of the parameter spike increase and siower ﬁt&snpat&on butmay :aészo A0t be ent ;’ely
'msuié: frvg friohn iam}?aii &aﬁ%’l&t& : : : :

Lencentrations af hardness and magnasium al OW~92 ‘3{) exceeded ’ihe rcmrres@oﬁdmg iaac&grau nd o

eoncentrations in May-2021 {850 mg/L for hardness and 78.7 mg/l: for magnssium. respeactively ). In both oases

ihey decreased slightly inthe fail 2021 below the maximum packground concentratiens. While ether leachate

inticator parameters at thislocation were reported to be well within the background range. an increasing trend

since 2012 in cencentrations of alkalinily and ammonia bas been observed, The concentrations of alkalinily,

amm@n a, 8!16% z:??lor de m té‘z@ grounzﬁw&t@f from the weaih@x @d i ay ar@ aw&r th&ﬂ the {:@ﬁ{:@n&‘atso&s observed.in

Ihe groundwater from the Underlying infact clay. The higtoric upward gradients: betweaen the intact clay and

waathered clay and patential relsase of perswater within the intact clay may, at leastin péart be the source of the
ncreased Qoméntrat QHS overtime oi:)sewed i the weat?‘sereci clay '

Groundwater quality in the intact clay and glacial difupper bedrock smri was. n‘;metor@é during the fsaii 2021

‘mohitoring session. Monftoring of these stra% gzaph ic units ocours every 18 moat%@s with tiwe next gchedwed
sesslon in spring 2023,

Concentrations of Leachate Indicator Parameters.in groundwate% samples collected in 2021 from compliance
monitors streendd in the intact clay unit wele all below the regpgat Ve T?Egdéé’ cofmenirations, exceptforthe
soncentration of gmmenia at MWO7-1B. The exceedance for ammenia at MWO7-18 was preceded by a
concentration reporied ai’mve the. maximum background level, marking wo. increased GQ?‘SC@N%E"BT!O?‘IS ar‘;d A
confirmed exceedance. If future rasults do not reflect-an upward trend and the data appears to.be reasonably

accurate, 8 recommendation & increase the trigger coneentration could be made Ifgroundwater quality in tha
MWO7-18 m&z‘ntormg well is still considered unimpacted by landfili leachate:

Co;zc@né:raisena of Leachate Indicator ‘Parameat@w in gmundw&t@r samples col iact@d from compliance mumte;s

soreghed in the dlacia ’UUU;BQEf hedrock unitin 2{>21 were all E}elaw the respective frigiger concentrations, except for
the concentrations of hardness and rhagnasium from menitering well MWO7-1A reported in November 2021, Both

concentrations reported at MWO7-14 follow exceedances reported in the spring of 2017, the fall of 2018, and the

spring of 2020 with a slight decrease in-both concentrations in the fall of 2021, This i twe consscutive monitoring

sessions marking a decrease n both concentrations since the fall of 2018, Leachate indicator parameter

.concentrations within the intact clay are fairly siable and there ‘are no increasing frends amongst other parameters. or

ﬁWﬁ%ﬁQLQQQ : ' S Sy
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monitoring wells. Pravious exceedances have been reported at MWO7-1B and other monitoring wells within the
intact clay but typically decrease below the mex background during ihe next scheduled monitering session. Given
e lack of increasing trends:amongst other monitoring wels and paramelsrs, it is niot interpreted that this
excesdance is afesult of landfill leachate. If future resuits do notreflect an upward trend and the data appears to be
re&gwably accurate, a recommendation to incraase the trigger concentration could be made if groundwater quality
in this monitoring well is stilf corsidered unimpacted by landfil leachate,

831 Confirmed Exceedances antl Proposed Course of Action

#8 mentioned above, there are two confirmad excesdances {continued increase above the background range).of
the trigger-concentrations for the weatherad clay and intact clay stratigraphic tnits i the 2021 monitaring session

Foltowing the confirmed exceedances reperted in the 2018 annual monitoring report (Golder 2014} in
gctdfdance with ECA Condition 123 (a), WCC inforraed the MECP Ottaws Distint Offics of these exz*:%dang:es in
a phone call on March 8, 2019 Trigger resulls of the spring and fall monitor ing sessions were reported by Golder,
on behalf of WCC, to the MECP Ottawa District Office via email on August 8, 2019 and December 24, 2015
respectively. in accordance with the proposed course of action presanted 1o the MECP in the 2018 annual
monitoring report and sommunications in 2019, WEC acquirsd a spare leachate pump to reduce down time when
a puinp requires servicing and YOO infends to proactively raintain the forcemain in good working cordition in a
obhtinting effert to achieve a drained state ih the teachate céllection ﬁystem

Leachate pumping and disposal operating issues reported in the fall 2018 kad an impaci o gr&unﬁwaiszzr quality in
the sand and weathered clay units in monitering wells located immediately downgradient of the leachate dollection
system (iess than 10 m south of the leachate cotlection system and close to the south toe tollsctor). { B

Cencentrations of some Leachals lﬁﬁl@ag@r Paramsters in the sand unit 5[ zi("';‘:iié i November 2& g, but Eh% efforts
from WCC in 2019 were successiul in fimiing the continued increases in concentrations. Concentrations have

since stabiiized or decreased in the sand and weathered clay units, confirming that these cotrective actions
should eonlinue to be implemanted. Since the hydraulic conductivity 87 the sand is greater than the weatherad
clay, elevated concentrations have been taking longer to dissipate in the weathered clay unit

Goldar contacted the MECP Ollawa District Office vis emall on July 8, 2020 to update them on the trigoer
excesdances gnd noti fy thein thiat nd thgder elceadante ?éﬁpa{ts@s intha grmg of 2020 was following two

previous excesdances showing an incraasing trend and that there was no need fo implement a contingency plan
a2t this ime,

In 2621, WO continued to im'gjlemem the proposed voluntary action plan (o control potential incréases in
concentiations. Manganese concentration in the weatherad clay al OW-82-10 in November 2021 marked a
confirmed increase and the ammonia concentration In the intact clay 8t MW-07-1B also marked a confirmed
exceedarice. These two confirméd exceedances were reported to the MECP in an email dated February 4, 2027,
It was proposed that the confirmed excaesances would be assessad in this report and a contingency plan
proposed, If requirsd. it is interpreted thal these excesdances are nol the result of further landfilt leachate

migration. Thersfore, -Qz{;?def doss not recommend any further contingency action in addition to the voluntary
action WG is currently faking but will continue 1o essess the exceedances and trends in‘subseguent moniofing
sassiong. A copy of this coffespondente s provided in Appendiy H.

It is WOE s intention to contine implemienting in 2022 the proposed Voluntary action plah to control sotentiz]
increases in concentrations.

mﬁa@} GOLDER
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7.0 - SURFAGE WATER QUALITY mgmmm?
74 Guality ControliQuality Assurance
One blind sample duplicate was analyzed per surface waler menitoring session in 2021 as part Qf’[hé Caac

protocol. Inaddition, the laboratory performa eqm;:z*ﬁenii blanks.as an infarmnal method of QAIQE,

_Ar‘zalyitca! f@su!w Qr‘z bi m:ﬁ samp!zz da,zp r:;aé:@ﬁ af‘@ éesmed i:o be euisxde O’f az:ceptab e ?Glef’ame hmlts if ‘the Q?ﬁ}
petween the original sample and its duplicate is. greai@r than 50% when both ana yi‘lca resulis are between 10 .
-and 20 imes.ihe. RDL or. fthe QPD is greater ?éﬁan 30% wheﬁ bmh a;’salyt cai reeu%ts are greatar i:?;ar; 20 tmes

'Aﬂ'dupl ca-‘{e resulis for surface water wers within scteptable tclérance limits in 2021 with the éxception of

‘manganese and total suspended solids (TSE) concentrations in August 2021 from the sample collected from 88

:{ndeni ﬁ@d a8 S 9 fez the labf:;raiar*g Fé&p{}f‘{} and t& dupiscaée {ié@ﬁ’ilﬂ@d as Z)upe& =R tha Eaf;:}oratmy f@pori; ff% da{a

check was requested for the sample collected at S9 in August 2027 and ifs duplicate; it was delermined that there

was morg particulate matter in thé duplicate sarmple than the original, Higher metals concentrations were also

noted in the duplicate compared to the origing! which cgu!é bes attri i‘}u%é(ﬁi o %h%‘ﬁ vanabaEeﬁy in mﬁ;ulzg The sasr“face
' W&'ﬁ%é?’ aﬁatytlcal i“%ult% ai‘e a:o;‘*s;xdes‘@cf acc:e?stab!@ .

7@ Suriace Water Quality f&ﬁ@%%@mg

Atotal of eéeven 5ur€aa~:—:— waie; stations continue 1 be ﬁ“’;mzzc};”eé on an on- Qomg basis at ‘é:hzs 3;*{@ Th@ m&ﬁlioz‘mg '
stations-have been lpcated to obtain represeniative information cnwaler guality up-gradient from the tandfill at
stations 81, 83, 815, $16 and S17 (background), on-water guality at compliance sites down- gradient from the
Earzd‘? I gt stations Sﬂ SS arm‘ 89 Q”ﬁfﬁ gn water guality in the %’16%“ Bielze Bog’ gt S%O (SWW 8‘1 fSW«C} anci

'8‘22 (SW-E). Monitoring Jocations SW-W, SW-C and 8W-E are jocation references used by the NCC,

_Stat ons S1 and ST’? are localed noftheast anci apwgfad ient fmm i:he andfill arid are considéred not 1o be
impacted by the landil czpez”atans Stations 53, 815 ang 816 are lgcaled to the wegﬂﬁorthwe@i and U gra{:s ient
from the-landfill and are considered not to be impacted by the landfill eperations. Station S1s located at the.

northeast corier of the landfiit below g culvert that discharges into a south flowing esst perimster ditch. Siation 83

i located at the northwest comer within the site buffer, down-gradient from where a north diversion ditch flows
into & west drainage channel Station $15 is located to the west of the landfilt where the north ditch flows Into a

southward flowing west perimeter difch. Station 516 s located rzarihwesi of the site in & diich along the south si ide

of Navan Road and ug-gradi ient from station $15. Slation 817 is located in an east ditch along the, south side-of
‘Mavan Foad and up-gradient from station 1. ?&ege stat%ons are consi céered %:i:r t:ae ;‘epfesehéative of up««grad:eﬁt
b&ckgrounci surfaca water qm %y : S R : -

Biations B, 58 arzd 89 are’located dcwn-gradsen{ fr@m ihe lancﬁﬂii Siation Ss iy iocated ata cu!vert beneath the

VIA Rail right-of-way (ROW) just éast of the landfill centre line near grid fine 10 and Is dry throughout most of the

| oyedr, Statlaﬂ S8 is located in awi ide ar‘:@ shallow weshward flowd ing channe! hawrzg s& swamp environment am:% is
.dewnmgrad ient from.the southwest corner of the landfill and north of the VIA ROW, | mmacﬁsai@ly west from where
the west drainage channel discharges into the diteh. Station 59 15 located near alarge concrele hox-culvert
‘BEneath the VIAROW and dovwn-gradientiroim the southiesst comer of the landiil Since-the 181l of 2013, watser

has been backing up upstream of surface water station S8 as a resuit of blockage in the box culvert by aggressive

~ beaver aotivity. Steps were taken by WCC in spring 2017 1o reduce the beaver activity inthe gred and no
blockage was observed during the fall monitoring session. No specific beaver activity was noted in 2021, -
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Surface water sampling stations 810, 811 and 812, also referrad 1o by the NCC in other reports as SWeW, SWC
and SW-E, respectively, are located south of the landgfill at the morthern edge of the Mer Blaue Hog and consist of
stagrant bog water. Stations 810 811 and 812 wers added iIn 1095 fo oblain data considersd o be
representative of water quality in the receiving water at the perimeter of the bog.

For the purpose of surface water quality assessment, the background surface water guality is assumed to be
répresented By the data available from stations icated in close proxd imity to the landfill and up-gradient of surface
water flow. For the 2021 monitoring program, the PWQD is being applied for the purpbse of water guality
assessiment al the surface water sampiing stations.

Surface water monitoring for 2021 was carried out on May 27, August 24, and November 24 at up-gradient cantrol
sites §1, 83, 818, 516 and 517, sites 55, 88 and 88 and the down-gradient control sites $10, 511 ang S12.
Aralytical lest reootts submitted by Paracel for waler samples oblained in 2021 are ;:smas ided in Appendix &,
Historical dala are also provided in Appendix G

Slation 85, 88, anéﬁ 16 were found {o be dry during the sumimer maﬁzt@rmg sesslon in 2021, Sialion 85 was also
dry in the spitng monitofing session, Therefore, $amgles could ot be coflected at theses stations st those limes.

Water guality data was comparad 1o historical data obtained at %aizi"t slation and lrends in the conceniration a% kay
indicelor paramaters were examingd.

The PWAD eriteria for chromivm changed in 1999 from chromium to shrormium 1 and chromium Vi, The

laboratory reports total chromium and the exceadances nm@éﬁ ié“z the tables in the following sections are values of

total chromivm that are greater than the PWOG for chromiu e 89 ug/l {there is no PWOO for total
chromiumi. Should current data show an increasing frend, aiiemp;,g will be mads to separate the analysis nto { i
chromitrn B and chiotmium Vi,
T Up-Gradient Control Blations

T%_‘ze up-gradient surface water qséaiii;y Wwas monitored during the 2027 monfionng program Frough the inclusion of
up-gradient steticns 81, 83, 815, 818 and 517,

The suface water quality during 2021 met the PWEOE for all parameters anéiyzéé'.w%‘iﬁ the exception of fhe following:

_ Dissclved oxygen, iron, and oo ot o . e
&1 |  phendis - ..Ercitz%”z o | .Cé‘aat copper, fron, ard ph@n@%g
Dissolved oxygen, total Disscived oxygen, tolal | Dissolved oxygen, cot@a!t iron
83 phosphorous, cobalt, iron, and | phosphorous, cobalt, ron, and total phosphorous, gine, and
_ phenols e _ Zing o phenols
515 fronand phenols Digsalved axygen andiron fron and phenols
_ _ S Dissolved oxygen, folal
) W& sarripls caléeiad due 't dry phosphorous, sadmium,
. : - § i : L R S o L
S8 Cobail, iron, and phenats conditions] chromiufh, cobs, copper, lsad,
zitic, and phenols
Total ghodphorus, ifon and . o
B17 shandls iron o R ?nm;}és

- inputt ETR
Chacked: RPW

W«a%%ﬁﬁ%kiﬁ?ﬁ@ Sa
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- As apparent from the above table, the up-gradient sirface water guality is characterized by concentrations o? the

following parameters which exceed or are outside the PWQO! cobalt, copper, dissolved oxygen, iron. lead.
'phez‘x@ls t@%ai phosph@rug Gccas oz“zai PW@O éxceedaﬂc@s of caﬁmstm chrczm fum, baran ar;d Z nz: have beerz
.ot}%rvw inthe past as w::aii

:Sazrface wgter qua! ty is gemeral!y mﬂs stent ovez' % me (WIE?’E seaso;ﬁal varlabll é:y} Ar‘; mcreag ng %renié in-.
concentrations of alkalinity, chiloride; ar’zd conductivity, can be observed at surface water station 51 .over time
Praviously observed overall increasing trends for concentrations of DIC, sodium, TDS, and hardness at-surface
waler siation 51, concendrations of alkalinity, @mimonia, DIC and-iron at surface waleér stafion 33, and -~
poncentrations of iron, magnes;um mgaganege ssad um arid TE}S at surface water statmr‘r 818 ag;pear o %za*se
:stabsinzed with seasonal vafiability remain] ng Sim Iary the prev oasly observed decreas ing trend in dlssoived
.Qxyg@n ﬂzoncentfats@ns ai surf&icea water stati ons $3 appears {0 ?\ave Stai} lized with saasoﬁai variabili ty rema nmg '
Aglight increasing treﬁd in magneseum & obsewee:i at S*lé‘s d%’%d 517 %arénsﬁ-sg is a!sa @b&erved ta be irécrea&;mg
at816 T o o
'The cmrent or hss{on«cal ncreases in cenceatratxcns sf pafameters at these %oca% ons is r;ot related %G Eeaci‘sate '
impact as these stations are upwgrad ient of the site. ' : L : .

T ? :? : @@Wé‘ﬁ @f&m@mi %m’z’m %%&ﬁmm

The (‘éz}w’n gradlant s&?face Waier qua! ?y was n”;mimfeé dz.zng ihe 202? mcﬂmrmg @régfarﬂ thmugﬁ the Ef’éCiiﬁS on n
of down-gradien: stations $10, S11 and 512,

The surface water quality during 2021 mef the PWQG forall parameters analyzed with the excepfion of the
following;

Dissolved oxygen, iron, total |- o 0 ; S T
. phospharous, ca cimtum Dissolved exygen, pH, total - .i}zssqived oxygern, cobali, iron,
510 phosphorous, cobalt, cepper, -1 - zine, phenols and total -
chrémium, cobali copper, A
ST : drony lesd, and phenols - - phosphorus
iead zmz: 3nd g}hemi
SRS 00 - Disselved oiygen, total SRR S
: .:-Szé'i o QE&S{:}!?@&OXW;@;cgﬁ'bait, iron, phosphotous. cadmium, -~ | Coball, dissolved oxygen, iron,
DR t'f;}tai pﬁoéph‘aras, ﬂarﬁéﬁ phé?}aés' chromiun, cobalt, copper, iron, "phém{b!s; z‘-:a'rid to%zai pmgp'&oms
ead sndzine
' 8‘%2 ~ Dissolved oxygen, cobalt, fron, | Dissolved oxygen, fron, | Dissolved oxygen, ron, phenols,
i total phosphoms and phemis phenols, ané totaé ;Dh{:jsg:}ht}mz,ﬁs and total g:ho&phomg ' _
Iriputs ETB

" Checked: RPM

As; a@@arem fmm tz‘ze above tabie the downgr&dnéni s&zrfgz:e wzais:-sr qma %y :s chaz‘asterzzed by dlSﬁ%O ved szgen
fron, and total ph{}sph@rus z:ma;eatraé ons which exceec% or are cuiside th@ ?WQQ Qccas orial ?’W@i}
@xce@dam@s of boron; cadmtum ceba?i coppet, chr@msum ;‘;‘sh@no £ ancﬁ zme %&ave be@n ob@ezfxf@d

The concentrations of most of the paramelers that exceeded the PWQO in the down-giadient mr%%;@?s%ﬁiéns 510

- and 511 during the May, August and November 2021 monitering sessions were generally similar or slightly

elevated compared to the surface water quality at the up-gradient station $18 during the spring menitoring

- aassion. During the fall monitoring sessicn, parameter concentrations tendad to be similar or fower than at 816,
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Surface water quality at the confrol down-gradient siations is generally consistent over the years with no specific
trends abserved with the exception of boron. Boron concentrations at-810, 811, .and 812 were previously
elevated in the mid to late 1980s, but have since dedreased and fémained stable, at cancéitrations slightly higher
or similar to up-gradient surface water guality al'most up-gradisnt stations for approvimately 20 vears,

7.3 Surface Water Compliance Assessment

As previously mentioned, surface watar data atthe WCC Navan Fagllity is varisble over me and the Mer Eleue
Bog surface water qualify is poor. it becomes inoreasingly difficult to assese surface water site compliance with
scattered data. The WCT Navan Facility is an engineerad landfll site. Therefore, an excursion of leachate would
bie apparent in the underlying stratigraphic unifs prior to a surface water i T\;‘:}af‘;‘i As such, a surface water trigger
machanism would not be an effective component for the sits irngg@f for ihe puiposes. of effectively g::nrc;ﬁaeﬁ ng the
off-siie surface water/oog water regime. A site-specific groundwaler-based triggar mechanism is the appropriste
aporoach forthe WCC Navan Facility. Surface water quality monitoring will continue at the site, with ths sampiss
anaiyzed for approbriate parameters of concern and evaluated for potential impacts. This approach was outlined
in the approved Hydrogeology, Hydrology and Geotechnica! Study Report (Golder, 2008), The MECP has ag?eed
that this is the preferred approach for the WO Navan Facility.

£.0  SEDIMENTS

Sediment samoles SED-W, 8ED-C and SED-E were obtained at the surface water safpling stations SW.10,

SW-11 and SW-12, respectively, an May 27 and November 24, 2021, Labaratory reports aré presented in

Appendix B and the results are summarized in Tabie 4 and Table 5. Included for comparison in Tatle 4 and -
Table §.are the MECP Table 1 sediment critena and Table 2 and Table 4 Recreation/Parkland soll criteria { B
{MOE, 2011} and the COCME freshwater sediment and Recreation/Parkland soll oriteria (CCME, 1089} Thetable ™
@@i&iﬁs slmmarizes the paramssta{s witieh @m‘s@d@d %ed ms&ni t::f‘ %@f - : ' s

SED-E ATSENic, chrormium, [Nore] [Nons] Arsénio
copper, nicke! . _ _
SED-C [None] Copper [None] o f%‘é&m} _
HEDAW Cm{m um, COppEr, Copger [Mane] Pdone]
nickel : : :
nput ETE

Chackad: REM

Analytical resuits on the sediment samples indicale thal no parameters excead the COME Guidsalines for
frashwater sediment except for arsenic at SED-E. This is the highest arsenic conceniration reported at SED:F
(9.1 ugig) with the previdus highest concentration reported in May 2009 (7 ug/g). The laboratory was requested to
re-analyzed the sample and similer results were reporied. Arsenic, copper, chromium and nickel concenirations
excesd fne MECP Table 1 sadimant criteria. The analytical resulis ohserved af the sarmpling locations are
consistent with historical results observed at the respeciive iocalions,

‘@&‘fmgé GOLDER
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The following table summarizes the parameters which exceedad e Soil-criteria in 2021

'%i* i? {}Oiﬁﬁﬁ o

: SEDE Boron . [None] ~elenium. [ [None] -

. SEDC. Boron None] INene] | None]

| SEDAW Baron CBoron. | geleniom | INone] . .
it B

" “Chéc’ked:’ RPRM™

:Ana!yi cal msz;éts; on the gednmani sam;)!es ar‘;d cate tnai: boron @xc&eéﬁs ME{:F‘ Table 7 and ’“E“af:;!e 4 goil criteria

fusing t‘se spfing monioring session ateach aamg}lmg iocation Boron also exceeded MECP Table 2 and “%’"a%ﬁe 4

duting e fall monitoring session alSEDW, Selenium extesded the COME soil criteria during the spring

monitoring session 81 SED-E and SED-W. In geﬂemé Qar&m@mr cz}nmn%r&mom m@asur@é n t?m« &386”‘{1&’:?1? were

gm!az’ te:) p;e\;iausly rep@fteei Goncentramﬂs

.N&mm wetia?@d 3yste msa have iﬁe@n usae:i ?o tr&aat & vargﬁty m"‘ w&st@wamf mai&dtr‘;g agﬁ" Cu tu*‘aé ar%d guﬁacﬁ mine
Tunof, irfigation return flows, Eeaahat& urban storfi water discharge and other sources of water pollution -~
(U8, Environmental Protection 