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6.0 Impact Assessment of the Preferred
Alternative
This section describes the potential effects, the proposed mitigation measures and the resulting
net effects of the preferred alternative for the Ridge Landfill Expansion on the environment from
all phases of the Project - construction, operation, closure and post-closure. The preferred
alternative for the Ridge Landfill Expansion includes the preferred site development alternative
(Site Development Alternative 1), and the preferred leachate management and LFG management
alternatives (continuation of current approaches).
The impact assessment was carried out as follows:
• Criteria to assess the potential impacts were initially proposed in the ToR and then
confirmed through consultation with government agencies, Indigenous Communities
and Organizations and other interested members of the public. The criteria and
indicators used in the impact assessment are listed in the subsections in this section;
•

The impact assessment criteria were applied to the preferred alternative described in
Section 5.0 to identify potential effects. This was based on the existing conditions
described in Section 3.0, the net effects assessment completed for the evaluation of
alternative methods in Section 4.0 and the detailed impact assessment work
completed by the technical disciplines (see Appendices D1 to D12);

•

Mitigation measures to minimize impacts to the features of the environment on-site,
off-site and along the designated haul route were identified. Standard operating
practices include mitigation measures such as setting limits on the hours of operation,
placement of daily cover on waste, security, the placement of litter fencing around
the site, and implementing leachate and LFG management systems. Mitigation
measures are included in the technical discipline appendices and summarized in this
section; and

•

Net effects, or the remaining effects after mitigation measures are applied were
determined.
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6.1 Natural Environment - Biological
The following criteria and indicators were used to assess the preferred alternative with respect
to the biological component of the natural environment.
Table 6-1: Biological Impact Assessment Criteria
Criteria

Indicator

Rationale

Displacement or
disruption of
features such as
meadow,
agricultural
buildings, and
woodlots, with the
potential to
provide habitat for
Endangered or
Threatened
Species (SAR bats,
eastern
meadowlark or
barn swallow).

Habitat of Endangered
and Threatened species
is protected under the
Endangered Species
Act, 2007 while
medicinal or culturally
Potential
sensitive species are
impacts on
considered important
habitat of
to local Indigenous
Endangered
Communities and
or Threated
Organizations. The
Species as
expansion of the landfill
well as
may displace habitat
medicinal or
for species at risk as
culturally
Medicinal or
well as medicinal or
sensitive
culturally sensitive cultural species relied
species of
species of
up by local Indigenous
importance
importance to
Communities and
to indigenous Indigenous
Organizations. It is
communities Communities and noted that there is also
and
Organizations
opportunity for
organizations. subject to
restoring
displacement by
traditional/native
construction and
species through
operation of the
restoration/ replanting
landfill expansion of the woodlot and
or addition
naturalization of the
through
berm.
restoration
activities.
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Data Source(s)
• Field observations.
• Existing and proposed facility
characteristics (Preliminary Design and
Operations Report).
• Natural Environmental Existing
Conditions Report.
• Recent Aerial Photography.
• MNRF Species at Risk in Ontario List
(O.Reg. 230/08).
• MNRF Significant Wildlife Technical
Guide (2000).
• Significant Wildlife Habitat Eco-region
7E Criterion Schedule.
• Land Information Ontario (biodiversity
explorer, rare species, Ontario Odonata
Atlas).
• Land Information Ontario Aquatic Area
Resources Area database.
• Official Plan and mapping schedules
(2017).
• Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) data on
wildlife species.
• ELC mapping (2015, 2016, 2017).
• Communication with agencies (e.g.,
MNRF and Conservation Authority) and
knowledgeable citizens.
• Incorporate Traditional Indigenous
knowledge by consulting Indigenous
peoples when implementing
restoration.
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Criteria

Indicator

Amount and
quality of, and
impact on
terrestrial
biological systems
subject to removal
or displacement by
construction and
operation of the
landfill expansion.
Assess
potential
impact on
terrestrial
biological
systems (e.g.,
vegetation,
wildlife and
wildlife
habitat,
significant
woodlots).

Amount and
quality of and
impact on
terrestrial
biological systems
disrupted by
construction and
operation of the
landfill and haul
route. Specifically,
potential
disruptive impacts
on: woodlots,
ponds, selected
noteworthy
species or
specimens.

Rationale

Data Source(s)

On-site terrestrial
features such as
vegetation, wildlife
habitat, significant
woodlands, etc.,
subject to direct
removal or
displacement may
experience total loss of
character and function.

• Field observations.
• Existing and proposed facility
characteristics (Preliminary Design and
Operations Report).
• Natural Environmental Existing
Conditions Report.
• Recent Aerial Photography.
• Natural Heritage Reference Manual,
Second Edition, March 2010.
• Land Information Ontario (biodiversity
explorer, rare species, Ontario Odonata
Atlas).
• Official Plan and mapping schedules
(2017).
• ELC mapping (2015, 2016, 2017).
• Communication with agencies (e.g.,
MNRF and Conservation Authority).

Development and
operation of the landfill
and haul route may
disrupt terrestrial
features and systems
without removing or
displacing them causing
potential loss of
character and function.

• Field observations.
• Existing and proposed facility
characteristics (Preliminary Design and
Operations Report).
• Natural Environmental Existing
Conditions Report.
• Recent Aerial Photography.
• Natural Heritage Reference Manual,
Second Edition, March 2010.
• MNRF Significant Wildlife Technical
Guide (2000).
• Significant Wildlife Habitat Eco-region
7E Criterion Schedule.
• Land Information Ontario (biodiversity
explorer, rare species, Ontario Odonata
Atlas).
• Land Information Ontario Aquatic Area
Resources Area database.
• Official Plan and mapping schedules
(2017).
• ELC mapping (2015, 2016, 2017).
• Communication with agencies (e.g.
MNRF and Conservation Authority).
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Criteria

Indicator

Potential for
impact on
Amount and
fish and fish
character of
habitat (e.g.,
habitat removed.
ponds, drains
and streams).

Potential for
Potential for
temporary
impact on
disturbance or
fish and fish
disruption
habitat (e.g.,
resulting from
ponds, drains
construction and
and streams).
operation.

Rationale

Data Source(s)

On-site aquatic features
such as ponds, drains
and streams subject to
direct removal or
displacement may
experience total loss of
character and function.

• Field observations.
• Existing and proposed facility
characteristics (Preliminary Design and
Operations Report).
• Natural Environment Existing Conditions
Report.
• Fish habitat survey (2016: Oct. 12, 13).
• On-site stream flow monitoring.
• On-site water temperature monitoring.
• Recent Aerial Photography.
• Land Information Ontario Aquatic Area
Resources Area database.
• Natural Heritage Reference Manual,
Second Edition, March 2010.
• Official Plan and mapping schedules
(2017).
• ELC mapping (2015, 2016, 2017); and
• Communication with agencies (e.g.,
MNRF and Conservation Authority).

Development and
operation of the landfill
and haul route may
disrupt aquatic features
and systems without
removing or displacing
them causing some loss
of character or
function.

• Field observations.
• Existing and proposed facility
characteristics (Preliminary Design and
Operations Report).
• Natural Environment Existing Conditions
Report.
• Fish habitat survey (2016: Oct. 12, 13).
• On-site stream flow monitoring.
• On-site water temperature monitoring.
• Recent Aerial Photography.
• Natural Heritage Reference Manual,
Second Edition, March 2010.
• Land Information Ontario Aquatic Area
Resources Area database.
• Official Plan and mapping schedules
(2017).
• ELC mapping (2015, 2016, 2017).
• Communication with agencies
(e.g., MNRF and Conservation
Authority).
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The following identifies the potential effects, proposed mitigation and net effects related to the
biological environment for the preferred alternative.
6.1.1

Potential Biological Effects

Potential biological effects (direct and indirect) were identified early in the EA process. In
consultation with the MNRF, comprehensive field investigations were completed within the
Study Area between 2015 and 2017 in order to document the existing natural environment
conditions. Once the existing natural environment conditions and the preferred alternative were
known, potential biological effects were reassessed for the construction and operational phases
based on the preferred alternative.
6.1.1.1

Endangered or Threatened Species

The preferred alternative may result in the following direct impacts on endangered species
during the construction and operational phases:
• The vertical expansion of the Old Landfill will temporarily remove approximately 50
ha of regularly maintained meadow habitat. This is habitat for the eastern
meadowlark. The habitat will be replaced once the Old Landfill expansion is complete
and re-seeded. It is noted that as the West Landfill is capped and seeded it will also
provide this habitat, as will other areas at the site. Given the size of the parcel,
including that the removal is temporary, and the meadow location is within an
operating landfill site, this effect is not considered significant;

6.1.1.2

•

The horizontal expansion of the West Landfill will result in the removal of 3.5 ha of
non-contiguous meadow which will also be replaced when the West Landfill is capped
and seeded; and

•

The removal of old agricultural buildings may require the removal of barn swallow
nests. If nests are found at the time of removal they will be replaced at a 1:1 ratio.
Medicinal or Culturally Sensitive Species of Importance to Indigenous
Communities and Organizations

Indirect effects include the potential displacement of native species by invasive species (both
flora and fauna), from the temporary disturbance of approximately 50 ha of contiguous meadow
associated with the Old Landfill and 3.5 ha of non-contiguous grassed area associated with the
horizontal expansion of the West Landfill, as well as the removal of the southwest woodlot
consisting of 3.76 ha.
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6.1.1.3

Terrestrial Systems

The footprint expansion will require removal of the 3.76 ha southwest woodlot. This woodlot is
made up of approximately 2.07 ha of Moist Green Ash Hardwood Deciduous Forest, 0.23 ha of
Fresh Black Walnut Deciduous Forest and 1.46 ha of Gray Dogwood Deciduous Thicket. This
woodlot was identified to have limited ecological function and no significant habitat. It is noted
that it does help to support local birds and wildlife. As the existing woodlot has limited
functionality and since it is anticipated that the replacement woodlot will be larger and of higher
quality it is expected that within 15 to 20 years that the new woodlot will be mature to a point
where the loss is mitigated.
As noted above, the expansion will temporarily remove up to 50 ha of regularly maintained
meadow habitat. On a site-wide basis, additional habitat is being added as the South and West
landfills are being completed and capped and the Old Landfill will be developed in four (4)
separate, distinct stages over a 6 year period. As each stage is completed, it will be capped and
returned to habitat.
The preferred alternative may also result in the following indirect impacts on terrestrial systems
during the construction and operational phases:
• Exposure to contaminants;

6.1.1.4

•

Sensory disturbances;

•

Reduced habitat effectiveness;

•

Habitat encroachment;

•

Introduction of invasive species; and

•

Soil compaction.
Aquatic

Howard Drain and its tributaries are characterized as intermittent or ephemeral drains (Class F)
containing direct, warm water fish habitat for tolerant fish species. A 2016 fisheries site
assessment identified low sensitivity fish and fish habitat throughout the drain with the habitat
varying from being flat and channelized to meandering with in-stream vegetation to algae
covered. Fish species observed within the drains during field investigations included creek chub,
pumpkinseed, and emerald shiner. In consideration of the warm water regime for the drains, the
generally tolerant baitfish and limited panfish species associated with the drains, as well as the
homogeneity of the habitat observed throughout, the sensitivity of fish and fish habitat is
considered low. The relocation of the Howard Drain will temporarily remove 1,330 m of the drain
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and associated fish habitat. The drain was previously successfully moved in 1999 to
accommodate an expansion at that time.
The preferred alternative may also result in the following indirect impacts on aquatic ecosystems
during the construction and operational phases:
• Increase in surface water runoff from exposed soils;

6.1.2

•

Hydrological changes;

•

Thermal impacts in drains; and

•

Increased potential for leachate seepage.

Proposed Biological Mitigation

Table 6-2 summarizes the proposed mitigation measures for any biological impacts.

Table 6-2: Proposed Biological Mitigation
Indicator

Potential Effects

Mitigation

Endangered &
Threatened Species
(provincial):
• SAR bats;
• Eastern meadowlark;
and
• Barn swallow.

Direct effects include temporary
displacement of eastern
meadowlark habitat as a result
of the vertical expansion of the
Old Landfill. Barn swallow
habitat has the potential to be
displaced with the removal of
agricultural buildings in support
of the West Landfill’s horizontal
expansion and/or the removal
or replacement of culverts.
There is potential for species
mortality if Best Management
Practices (BMPs) are not
implemented.

The MECP’s Species at Risk (SAR) Division
has been consulted and a written response
dated September 13, 2019 indicates that
activities won’t contravene sections 9 and
10 of the Endangered Species Act provided
their recommendations are implemented.

SAR bats:
Field studies confirmed, and MNRF agreed,
that the southwest woodlot does not
provide habitat for SAR bats. However, it is
recommended that the removal of the
southwest woodlot take place during the
non-active bat period (i.e., Oct. 1 to March
31; inclusive). Given the potential for
construction works adjacent to the
Indirect effects include: sensory southeast woodlot (confirmed SAR bat
habitat), it is recommended that a
disturbances, habitat
construction limit buffer be demarcated as
encroachment (edge effect),
a mechanism to avoid encroachment
and reduced habitat
within the woodlot.
effectiveness due to
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Indicator

Potential Effects

Mitigation

construction activities (e.g.,
Eastern Meadowlark:
noise, construction traffic, light, Construction activities can be registered
etc.).
under section 23.6 (bobolink, eastern
meadowlark) of O.Reg. 242/08 as long as ≤
30 ha of habitat is displaced and the
conditions in the O.Regs. are followed.
However, given the amount of eastern
meadowlark habitat associated with the
Old Landfill as well as the temporary
displacement of habitat (i.e., habitat will
not be permanently removed across the
life span of the landfill). A timing constraint
of April 15 to August 15 should be applied
for vegetation removal associated with the
Old Landfill.
Barn swallow:
In the event construction activities require
the removal of barn swallow nests, the
activities can be registered under s23.5
(barn swallow) so long as the conditions in
the regulation are followed.
In support of the proposed landfill
expansion works, an Information Gathering
Form (IGF) was previously submitted to the
MNRF for permitting and/or approvals
consideration under the ESA.
It is recommended that all on-site
personnel receive SAR training prior to the
commencement of construction activities
and that a Contractor Information Manual
be prepared documenting the various SAR
with the potential to be encountered
during construction activities, as well as the
steps to be taken in the event a SAR is
encountered during construction.
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Recommended mitigation measures to address potential terrestrial and aquatic impacts include
the following:
• Prior to the commencement of construction activities, Erosion and Sediment Control
(ESC) measures (i.e., silt fencing) will be in place to avoid impacts (e.g., sediment
loading, garbage, etc.) on adjacent natural features. In addition to controlling
sediment, silt fencing will have the effect of minimizing encroachment into natural
areas, serve as a buffer as well as prevent wildlife from entering the
construction/expansion areas;

157

•

A wildlife sweep will be completed following the implementation of ESC measures and
prior to vegetation/structure removals. In support of the wildlife sweeps, a Wildlife
Scientific Collector’s Authorization under the Fish and Wildlife Act as well as an
Approval Animal Care Protocol will be required (at a minimum) in the event wildlife
(e.g., amphibians, reptiles, etc.) are encountered and require removal. MNRF and/or
MECP will be consulted to determine whether additional permitting/approvals are
required in support of the wildlife sweeps;

•

Given the potential presence of nesting birds, and as a mechanism to avoid
contravention under the Migratory Birds Convention Act, 1994,157 a timing constraint
of April 15 to August 15 will be applied for vegetation removal activities;

•

To compensate for the removal of the 3.76 ha southwest woodlot, Waste Connections
will plant 11,000 trees within the same “eco-region” as the landfill. The west, south
and east berms will also be naturalized with native species;

•

Indigenous Communities and Organizations will be consulted during the seed and tree
species selection process in support of restoration and naturalization works. Waste
Connections will also seek to involve Indigenous Community and Organizational
members in the naturalization and restoration activities;

•

Although field studies confirmed that the southwest woodlot does not provide SAR
bat habitat, the removal of the southwest woodlot will take place during the nonactive bat period (i.e., Oct. 1 to March 31; inclusive) which also coincides with being
outside the restricted bird breeding period;

•

Contractor Information Manuals will be prepared that document the various SAR and
wildlife with the potential to be encountered during construction activities and the
steps to be taken in the event SAR and/or wildlife are encountered during

Government of Canada (1994). Migratory Birds Convention Act. Available at: https://laws-lois.justice.gc.ca/eng/acts/m-7.01/
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construction. All on-site personnel will receive SAR training prior to the
commencement of construction activities;
•

Agricultural buildings will be assessed for the presence of barn swallows before
removal. If barn swallows are present the barn removal will not occur during the
nesting season and the nests that are present will be replaced at a 1:1 ratio;

•

Staging of construction equipment, stockpiling of materials and refueling will take
place more than 30 m from wetlands, significant habitat and candidate significant
habitat;

•

Wildlife exclusionary fencing (i.e., silt fencing) will be installed around the perimeter
of the Pond 3 to exclude wildlife from entering the Pond as per the MNRF best
practices technical note for reptile and amphibian exclusion fencing, ver. 1.1. (July
2013). Prior to the dewatering/removal of Pond 3, it is recommended that a Fish and
Wildlife Salvage Plan (FWSP) be implemented as a mechanism to avoid mortality of
fish, amphibians and/or reptiles which may be utilizing the pond. In support of the
FWSP, a Wildlife Scientific Collector’s Authorization and a License to Collect Fish for
Scientific Purposes under the Fish and Wildlife Act as well as an approval under the
Animal Care Protocol will be required (at a minimum). It is recommended that MNRF
be consulted to determine whether additional permitting/approvals are required in
support of the FWSP; and

•

Fisheries and Oceans Canada’s (DFO) “measures to avoid causing harm to fish and fish
habitat” will be consulted prior to any in-water works 158. The following mitigation
measures will be completed:
- To protect sensitive life stages/processes of resident fish, in-water work will
occur between July 1 and March 14 of any given year.
- Prior to removal of the Howard Drain or any other in-water works, the site will
be isolated from flow while maintaining flow to downstream reaches.
- Prior to the start of in-water works, a fish salvage will be performed under a
Licence to Collect Fish for Scientific Purposes.
- Water intakes or outlet pipes will be screened to prevent entrainment or
impingement of fish.

158

Fisheries and Oceans Canada (2018). Measures to Avoid Causing Harm to Fish and Fish Habitat. Available at:
https://www.dfo-mpo.gc.ca/pnw-ppe/measures-mesures/measures-mesures-eng.html
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- Handling of fuel, excess material and debris will be properly managed on-site
and removed in a way to protect watercourses.
- Materials used or generated will be temporarily stored, handled and disposed
of during site preparation, construction and clean-up in a manner that
prevents entry into the drains.
- Ensure that machinery arrives on-site in a clean condition and maintained free
of fluid leaks, invasive species and noxious weeds.
- The Fisheries Act Self-Assessment process will be consulted to determine next
steps in relation to the Fisheries Act.
- The realignment of Howard Drain will result in the creation of 1,600 linear m
of new drain (a net increase of 270 m). The design of this realignment will take
into consideration the creation of suitable fish habitat into the design.
•

In addition, the MECP in their September 13, 2019 communication indicated that the
following recommendations should be implemented in order to not contravene the
Endangered Species Act 159 for the eastern foxsnake, SAR bats and eastern
meadowlark:
- Impacts to the southwest woodlot and meadow community must occur
outside of the bat active and breeding bird seasons.
- Given the identification of eastern meadowlark on the property, Section 23.6
(bobolink, eastern meadowlark) of O.Reg. 242/08 must be followed, including
online registration of the project, the development of a habitat management
plan and creation of new habitat.
- All on-site personnel must be made aware of the potential presence eastern
foxsnake in the area, its habitat in the area and the protection afforded under
the ESA 2007 prior to conducting any work on the site.
- Any species listed as endangered or threatened on the Species at Risk in
Ontario (SARO) List that is encountered at the project location must be
protected from all harm and harassment.
- Any SAR individual (presumed to be unharmed) that is incidentally
encountered in the project location must be allowed to leave on its own
accord. Activities within 30 metres must cease until the individual disperses.
Construction machinery/equipment must maintain a minimum operating

159

Government of Ontario (2007). Endangered Species Act, 2007, S.O. 2007, c. 6.
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distance of 30 metres from the individual until it disperses from the project
area on its own accord.
- If an injured or deceased SAR is found, the specimen must be placed in a nonairtight container that is maintained at an appropriate temperature and a
Wildlife Custodian (authorized under the Fish and Wildlife Conservation Act)160
should be contacted. A list of authorized Wildlife Custodians, their locations
and
their
specialties
(e.g.,
reptiles)
is
available
at
https://www.ontario.ca/page/find-wildlife-rehabilitator. MECP (contact
information below) must be contacted immediately after the occurrence.
- Any SAR individual that is present at the project site should be reported to the
MECP staff (contact information below) within 48 hours of the observation or
the next working day, whichever comes first.
- The use of mesh or netting type stabilization material must not be used for
erosion control measures. To prevent the entanglement of SAR snakes, an
alternative product such as Curlex Net-free® blanket or the use of riprap over
geotextile fabric is recommended.
- During the active season for snake species, individuals may find and occupy
materials and equipment stored on-site; therefore, a clean, debris-free work
site should be maintained (e.g., storage of flat materials like plywood and
rubber mats in open areas should be avoided).
- Care should be taken to limit the creation and duration of debris stockpiles (i.e.
soil, lumber, topsoil, bricks, other construction materials, etc.) with the
development footprint to ensure that no potential SAR snake habitat is
created during the construction period.
- Barn swallows nest in burrows in natural and human-made settings where
there are vertical faces in silt and sand deposits such as stockpiled sand/silt
material and excavated trenches. Construction activities should avoid the
creation of vertical faces and stockpiles or excavated areas. The Best
Management Practices for the Protection, Creation and Maintenance of Barn
Swallow Habitat in Ontario should be followed throughout the project.

160

Ministry of Natural Resources and Forestry (1997). Fish and Wildlife Conservation Act. Last Update in 2019. Available at:
https://www.ontario.ca/laws/statute/97f41
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6.1.3

Net Effects - Biological

Biological net effects for this project include temporary removal of habitat of the eastern
Meadowlark, potential to temporarily remove barn swallow nests and removal of the southwest
woodlot. Waste Connections will work with Indigenous Communities and Organizations to
replant the removed woodlot. Waste Connections will minimize the potential for terrestrial and
aquatic habitat disruption during construction and operation through the use of best
management practices. See the attached Table 6-3 for the summary of the potential affects,
proposed mitigation, and net effects of the Undertaking.
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Table 6-3: Summary of Biological Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred
Alternative)

Proposed Mitigation

Net Effect

Natural Environment - Biological – Terrestrial Ecosystems
•
• Vegetation removal will be subject to appropriate timing windows so as to not disrupt nesting
activity.
• Temporary removal of up to 50 ha of regularly
• Registration will be completed for temporary removal of eastern meadowlark habitat and
maintained meadow acting as habitat for eastern
monitoring of replacement habitat as required.
meadowlark
on
the
Old
Landfill
as
well
as
removal
of
3.5
•
On-site berms will be naturalized potentially providing additional meadow and/or pollinator
Assess potential
ha (non-contiguous) of meadow associated with the
habitat.
impacts on habitat of
horizontal expansion of the West Landfill.
• Indigenous Communities and Organizations will be engaged in woodlot replacement planting and
Endangered or Threated
• Removal of intact, healthy ecosystems is of concern to
on-site berms.
Species as well as
some Indigenous Communities and Organizations.
• On-site personnel will receive SAR training prior to the commencement of construction activities
medicinal or culturally
• Removal of the habitat would not be required with the
and a Contractor Information Manual will be prepared documenting the various SAR with the
sensitive species of
“do nothing” alternative.
potential to be encountered during construction activities.
importance to
•
Recommendations related to species at risk habitat removal received from MECP will be followed.
Indigenous
•
Communities and
• Implement best management practices for construction.
Organizations.
• Removal of an on-site agricultural building where barn
• The agricultural building will be assessed for the presence of barn swallows before removal. If barn
swallow nests were observed in spring 2019.
swallows are present, the barn removal will not occur during nesting season. Any nests present at •
• This building will be removed because of its condition
the time of removal will be replaced at a 1:1 ratio.
with or without the expansion. Removal is also required • If removal of barn swallow nests is required, the activities will be registered under s23.5 (barn
for the “do nothing” alternative.
swallow).

• Permanent removal of 3.76 ha of southwest woodlot
will occur as a result of construction that would not
Assess potential impact
occur with the “do nothing” alternative.
on terrestrial biological
• Temporary removal of approximately 50 ha of regularly
systems (e.g.
vegetation, wildlife and
maintained meadow acting as habitat for eastern
wildlife habitat,
meadowlark on the Old Landfill as well as removal of
significant woodlots).
3.5 ha [non-contiguous] of meadow associated with the
horizontal expansion of the West Landfill).
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•
• Although the southwest woodlot does not provide SAR bat habitat, the removal will take place
during non-active bat period (i.e., Oct. 1 to March 31 inclusive) which coincides with the restricted
bird breeding period.
• Planting of 11,000 trees representing a replacement of the woodlot at a 2:1 ratio. 3,000 trees to be
planted at a location identified by Chippewas of the Thames, 1,000 trees in association with the
Oneida Nation of the Thames and 7,000 trees to be planted across Erieau Road from the landfill
adjacent to an existing woodlot.
• Naturalization of the west, south and east proposed berms with native species.
• Indigenous Communities and Organizations will be consulted during the seed and tree
identification process and engaged in restoring woodlot and on-site berms.
• Given the potential for construction works adjacent to the southeast woodlot (confirmed SAR bat
habitat), a construction limit buffer will be demarcated to avoid encroachment within the woodlot.
•
• Recommendations related to species at risk habitat removal received from MECP will be followed.

Construction: Habitat for the eastern
meadowlark will be removed temporarily and
replaced. No anticipated net effect.
Note: on a site-wide basis, additional habitat is
being added as the South and West Landfills are
completed and capped and the development of
the Old Landfill will be completed in 4 separate
distinct stages over a six (6) year period. As each
area is completed, it will be capped and returned
to habitat. Although habitat on the Old Landfill is
being temporarily removed, the habitat being
established in other areas of the landfill will
mitigate the short term impact.
Operation and Closure: No anticipated net
effects.
Construction: Potential to remove barn swallow
nests and replacement with new nests. No
anticipated net effects.
Construction: Loss of southwest woodlot with
limited ecological function and no significant
habitat. The effect is considered temporary as
over time the woodlot replanting, berm
restoration and additional tree planting in the
area will balance the removal of on-site natural
features over a 15 to 20 year period. The
involvement of Indigenous Community and
Organization members in the
replanting/restoration will provide valuable
insights into appropriate native species. No
anticipated net effect.
Operation and Closure: No anticipated net
effects.
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Summary of Potential Effects of the Undertaking (the Preferred Alternative)
• Best management practices will continue to be in place to mitigate the potential for indirect
impacts (e.g., staging of equipment and stockpiling away from wooded areas or wetlands).
• A timing constraint of April 15 to August 15 will be applied for vegetation removal activities to
avoid nesting birds in keeping with the Migratory Birds Convention Act, 1994.
• Sediment and erosion control measures (i.e., silt fencing) will be put in place prior to construction
to avoid impacts (e.g., sediment loading, garbage, etc.) on adjacent natural features, minimize
potential for encroachment into natural areas, and prevent wildlife from entering construction
areas. A wildlife sweep will be completed after fencing is put in place and before vegetation
removal.

• Some disruption to terrestrial ecosystems could
occur during construction but mitigation will
minimize impacts. No anticipated net effect.

• Temporary removal of approximately 1,330 m of the
Howard Drain which will temporarily impact fish and fish
habitat. Fish species observed included creek chub,
pumpkinseed and emerald shiner. The drain will be
relocated to accommodate the expansion with
construction of approximately 1,600 m of the Howard
Drain. The existing fish habitat is not considered
sensitive. Furthermore, there are no known aquatic
species at risk in the drains.
• The drain would not require relocation with the “do
nothing” alternative

• Opportunity to design the drain with enhanced fish habitat features over a longer length
(approximately 1,600 m).
• In-water work will be scheduled to occur between July 1 and March 14 of any given year.
• Prior to relocation the construction area will be isolated from flow (while maintaining flow to
downstream) and fish salvage will be performed.
• Best management practices will be in place including erosion and sediment control, keeping
equipment clean, preventing materials from entering watercourses, etc.

• Fish habitat will be temporarily impacted. The
impact is considered temporary as the re-located
drain can be designed to incorporate suitable
fish habitat where possible providing an
improvement over the existing condition.
Potential for positive net effect in the longer
term.

• Potential for temporary disturbance or disruption
resulting from construction and operation, which would
not be required with the “do nothing” alternative.

• Best management practices will continue to be in place to mitigate the potential for temporary
disturbance (e.g., staging of equipment should take place away from watercourses).
• Prior to dewatering/removal of Pond 3, a Fish and Wildlife Salvage Plan will be implemented to
avoid mortality of fish, amphibians and/or reptiles.
• Capturing surface water in stormwater ponds and testing prior to release to municipal drains.

• No net effect from temporary disturbance or
disruption resulting from construction and
operation anticipated.

• Indirect impacts could occur during construction and
operation (e.g., habitat encroachment, soil compaction,
etc.) that would not occur with the “do nothing”
alternative.

Natural Environment - Biological – Aquatic Ecosystems

Potential for impact on
fish and fish habitat
(e.g. ponds, drains and
streams).
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6.2 Natural Environment – Hydrogeological
The following criteria and indicators were used to assess the preferred alternative with respect
to hydrogeology.
Table 6-4: Hydrogeological Impact Assessment Criteria
Criteria

Indicator

Rationale

Data Sources

Predicted reduction in
leachate concentration
over time (in years)
based on tonnes of
Contaminating
waste per hectare of
Lifespan
footprint area and
leachate generation
rate during operation
and closure.

This criterion
serves as a
measure of
potential long term
impact of the
landfill.

• Leachate characteristics used in
the contaminating life span
estimates were based on
Table 1, Section 10 of O.Reg.
232/98.
• Estimated adapting the method
used by Rowe et al. (2004) 161.

Potential
impacts to
groundwater
quality

Concentrations based
on predictive
contaminant transport
modelling (i.e.,
POLLUTE™)
(assessment of net
effects) compared to
the allowable
concentrations derived
from the Reasonable
Use Guidelines.

Leachate from
landfills has the
potential to impact
groundwater
quality. This
criterion estimates
the potential
groundwater
quality impact
associated with the
Ridge landfill.

• Site data collected through
intrusive investigations (1981 to
present).
• Leachate characteristics taken
from Table 1, Section 10 of
O.Reg. 232/98.
• Leachate generation rates
(HELP™ modelling).
• Existing and proposed facility
characteristics (Preliminary
Design and Operations Report).
• Annual Monitoring Reports.

Potential
impacts to
groundwater
quantity

Reduction in infiltration
rate to bedrock aquifer
based on footprint area
of new fill areas versus
the amount of recharge
that is presently
occurring prior to
landfill expansion.

This criterion
serves as a
measure to ensure
that natural
recharge of
groundwater is not
impacted.

• Site data collected through
intrusive investigations (1981 to
present).
• Landfill design input
(Preliminary Design and
Operations Report).
• Annual Monitoring Reports.

161

Rowe, R.K., R.M. Quigley, R.W.I Brachman and J.R. Booker (2004). Barrier Systems for Waste Disposal Facilities, 2nd Edition,
SPON Press.
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Criteria

Indicator

Potential
impacts to
water supply
wells

Predictive impact
assessment using
contaminant transport
computer modelling to
predict expected
concentrations in the
bedrock aquifer as well
as travel times and flow
direction.

Rationale

Residents in the
vicinity of the
landfill may be
concerned about
potential impact to
their wells.

Data Sources
• Socio-Economic Interview data.
• Historic well monitoring records.
• Site data collected through
intrusive investigations.
• Leachate characteristics taken
from Table 1, Section 10 of
O.Reg. 232/98.
• Leachate generation rates
(HELP™ modelling).
• Existing and proposed facility
characteristics (Preliminary
Design and Operations Report).
• Annual Monitoring Reports.

The following identifies the potential effects, proposed mitigation and net effects related to
hydrogeology for the preferred alternative. Further information can be found in Appendix D7 –
Hydrogeological Impact Assessment.
6.2.1

Potential Hydrogeological Effects

6.2.1.1

Groundwater Quality

Modelling is used to predict the potential concentrations of contaminants from the proposed
expansion and the time any contaminants may take to travel to the drinking water aquifer
(Layer 3 as shown on FIGURE 3-9) in order to determine the potential impact on groundwater
quality. The modelling results are compared to the MECP RUG which, for the Ridge Landfill
requires that Ontario Drinking Water Objectives (ODWO) be met at the landfill boundary.
Predictive contaminant transport modelling (i.e., POLLUTE™) completed for the proposed
expansion indicates that the site complies with the RUG and that predicted concentrations of all
contaminants are below allowable limits. The contaminant transport modelling demonstrates
that:
• Organic contaminants will be reduced to detectable levels only a few metres below
the landfill base;
•

Heavy metals (cadmium and lead) are absorbed onto the clay particles and predicted
maximum concentrations in the drinking water aquifer (Layer 3), will be less than
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allowable concentrations and are predicted to not occur until more than 5,000 years
from present;
•

Maximum chloride concentrations in the drinking water aquifer (Layer 3), are
predicted to be below allowable concentrations and the maximum concentrations will
not occur until more than 3,000 years from present; and

•

Table 6-5 shows the maximum concentration of the contaminants of concern at the
bedrock aquifer below each of the landfill areas and the time required to reach the
aquifer. The allowable concentration for each contaminant is also shown in the table
below.
Table 6-5: Predicted Maximum Concentrations

Parameter

Maximum Concentration Time at Maximum
in Layer 3
Concentration (years)

Allowable
Concentration

West Landfill/Area A and South Landfill/Area B
Benzene (µg/L )

<0.001

-

1.25

Cadmium (µg/L )

0.12

6,400

1.25

Chloride

103.0

3,400

188

0.5

8,200

2.5

1,4 Dichlorobenzene (µg/L )

<0.001

-

1.25

Dichloromethane (µg/L )

<0.001

-

12.5

Toluene (µg/L )

<0.001

-

12.0

Vinyl Chloride (µg/L )

<0.001

-

0.5

Benzene (µg/L )

<0.001

-

1.25

Cadmium (µg/L )

0.16

6,400

1.25

Chloride

129.0

3,400

188

0.3

8,300

2.5

1,4 Dichlorobenzene (µg/L )

<0.001

-

1.25

Dichloromethane (µg/L )

<0.001

-

12.5

Toluene (µg/L )

<0.001

-

12.0

Vinyl Chloride (µg/L )

<0.001

-

0.5

Lead (µg/L )

Vertical Expansion of Old Landfill

Lead (µg/L )
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6.2.1.2

Contaminating Lifespan

As noted in Section 4.0, contaminating lifespan is the time required for leachate concentrations
to reduce within a landfill. Understanding the site’s leachate contaminating lifespan will help
determine the ongoing mitigation and contingency measures needed to protect the environment
into the future. Chloride is used to determine the contaminating lifespan of the Ridge Landfill.
The contaminant transport model predicts that chloride concentrations will be below the
allowable concentration in 380 years. Therefore the contaminating lifespan for the landfill is in
the order of 380 years (this estimate is slightly different than the earlier estimate of 350 years for
Site Development Alternative 1 in Section 4.0 due to minor design changes in the landfill shape
to accommodate larger stormwater ponds needed to address climate change).
An analysis was completed on the required service life of the underdrain leachate collection
system for the horizontal expansion (which has a designed service life of 100 years). This analysis
indicated that the underdrain leachate collection system is not needed to achieve compliance
with the drinking water aquifer (Layer 3). The perimeter leachate collection system is required
for the vertical expansion of the Old Landfill and the new fill areas after the underdrain leachate
collection system ceases to function for the duration of the contaminating lifespan.
6.2.1.3

Groundwater Quantity

The thick deposit of low permeability till at the site limits the amount of natural recharge to the
drinking water aquifer (Layer 3) to an amount in the order of 1 cm per year. Hydrogeologic
modelling of the site indicates that there will be a slight reduction in the recharge rate during the
operating period of the underdrain leachate collection system in the horizontal expansion areas
(West Landfill/Area A and South Landfill/Area B) but this is offset by the recharge from the Old
Landfill vertical expansion. Overall, there is no reduction in infiltration rate to the drinking water
aquifer (Layer 3) from landfill development in comparison to the amount of recharge that is
presently occurring prior to landfill expansion.
6.2.1.4

Water Supply Wells

As noted above, the contaminant transport modelling indicates the modelled maximum
concentrations of potential contaminants are predicted to be less than allowable limits under the
MECP RUG. In addition, it must be noted that the over 30 m of natural clay till in the area results
in very slow groundwater movement. It is estimated to take more than 3,000 years for water to
travel from the base of the Ridge Landfill areas to the underlying aquifer (Layer 3). Given the
predicted contaminant concentrations and the overall time for groundwater to travel, it is
concluded that there will be no potential impacts on water supply wells resulting from the landfill
expansion. There are a number of wells used by residences adjacent the landfill, with the closest
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well, being approximately 60 m east of the site boundary. The general direction of flow of
groundwater is towards the southwest in the bedrock aquifer. Regardless of the groundwater
flow direction in the bedrock aquifer, it will take 3,000 years for the liquid from the landfill to
reach the aquifer and that liquid will have been of drinking water quality for a period of 2,600
years before it reaches the aquifer.
6.2.2 Proposed Hydrogeological Mitigation
The design features documented in Section 5.0 are assumed in the groundwater modelling and
are an important factor in mitigating impacts on groundwater. Based on the predictive modelling,
there are no groundwater impacts anticipated and no specific mitigation has been proposed.
Waste Connections will continue the groundwater monitoring program at the site, adding the
new monitoring wells for the expansion to the groundwater monitoring program and will
continue the voluntary monitoring of drinking water supply wells, of which there are currently
15 drinking water wells being monitored. More drinking water wells will be added to the sampling
program as requested by local residents.
6.2.3 Net Effects - Hydrogeological
There are no anticipated net effects on groundwater assuming the mitigation measures
integrated into the landfill design are implemented and the continuation of monitoring programs.
The following Table 6-6 summarizes the hydrogeological potential effects, proposed mitigation
and net effects for the Undertaking.
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Table 6-6: Summary of Hydrogeological Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Natural Environment - Physical – Hydrogeology
• The leachate contaminating lifespan is predicted to be
• Engineering controls such as a clay liner and leachate collection
approximately 380 years for the expansion. The contaminating
system will be designed to manage leachate over the long term.
lifespan for the existing landfill without the expansion is
• The groundwater monitoring plan for the expanded site will be
Contaminating lifespan
expected to be 325 years, a net increase of 55 years (“do
prepared.
nothing”). For both conditions, this is still well below the time
• Contingency plans to protect groundwater in the event of an
required of 3,000 years for leachate to reach the groundwater
unforeseen incident will be developed.
aquifer.

• No net effect from contaminating lifespan anticipated.

Potential impacts to
groundwater quality.

• Contaminant transport modelling for both the preferred
alternative and the “do nothing” alternative determined that
all predicted concentrations of potential contaminants will be
below the allowable concentrations identified in the
Reasonable Use Guidelines.

• No mitigation required.

• No net effect to groundwater quality anticipated.

Potential impacts to
groundwater quantity.

• There is limited potential for impact to groundwater recharge
quantity from the site for both the preferred alternative and
the “do nothing” alternative given that recharge in this area is
very low due to the impermeable soils.

• No mitigation required.

• No net effect to groundwater quantity anticipated.

Potential impacts to
water supply wells.

• The over 30 m of clay till and engineered leachate collection
system will protect the groundwater and water supply.
• The approximate travel time to the bedrock aquifer is 3,000
years, which is about the same time span as the existing
landfill (do nothing alternative).

• Design of the expansion will include a leachate collection system.
• Residential well monitoring will continue and will expand as
requested.

• No net effect to water supply wells anticipated.
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6.3 Natural Environment - Surface Water
The following criteria and indicators in Table 6-7 were used to assess the preferred alternative
with respect to surface water.
Table 6-7: Surface Water Criteria
Criteria

Indicator

Rationale

Changes in
surface water
quality.

• MECP published water quality
data (e.g., Ontario Water
Resources Act and Water
Management Policies,
Guidelines, Provincial Water
Quality Objectives).
• Benthic community inventory
(Ontario’s Benthos
• Runoff from the
Biomonitoring Network; Protocol
landfill property
Manual, 2007162).
• Change in
has the potential • Fish habitat survey
temperature, water
to impact water
(2016: Oct. 12, 13).
quality (i.e.,
quality. This
• Annual Monitoring Reports.
suspended solids,
criterion will
• Provincial Water Quality
metals, inorganics),
examine the
Objectives, 1994163.
and benthos.
potential extent of • Canadian Water Quality
impact for the
Guidelines.
Ridge Landfill.
• Historical stream flow data
(Environment and Climate
Change Canada, 1971 to
present).
• On-site stream flow monitoring.
• On-site water temperature
monitoring.
• On-site surface water quality
monitoring.

162

Data Source

Ministry of the Environment, Conservation and Parks (2007). Ontario Benthos Biomonitoring Network: Protocol Manual.
Queen’s Printer. ON.
163 Ministry of the Environment, Conservation and Parks (1994c). Water Management Policies, Guidelines, Provincial Water
Quality Objectives. PIBS 3303E. Available at: https://www.ontario.ca/page/water-management-policiesguidelines-provincialwater-quality-objectives. Last Updated: March, 2019.
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Criteria

Indicator

Rationale

Changes in
surface water
quantity.

• Upstream and
downstream flood
levels.
• Hydrograph
• Runoff from the
timing/duration.
landfill property
• Changes in base
has the potential
flows.
to impact water
• Streambank erosion
quantity. This
potential.
criterion will
• Ability to release
examine the
post-development
potential extent of
peak flows to
impact for the
downstream
Ridge Landfill.
watercourses at or
below preexpansion
conditions.

Data Source
• Topographic mapping and aerial
imagery.
• Climate data (ECCC, 2006 to
present).
• On-site climate station data;
active since December 1985.
• Drainage Act, R.S.O. 1990.
• Soils and land use mapping.
• Previous drainage studies.
• Existing and proposed facility
characteristics.
• Field observations.
• Hydrologic Engineering CenterRiver Analysis System (HEC-RAS)
modelling.
• Aerial photography & GIS
mapping.
• Annual Monitoring Reports.

The following identifies the potential effects, proposed mitigation and net effects related to
surface water for the preferred alternative. Further information can be found in
Appendix D10 – Surface Water Impact Assessment.
6.3.1

Potential Surface Water Effects

Under future conditions, surface runoff will generally travel by sheet flow off the landfill areas,
which will be conveyed by open ditches to one of multiple stormwater management facilities
prior to discharging to the receiving drainage system (Howard Drain and its tributaries). Four (4)
of the existing stormwater management ponds (1, 2, 4, and 5) will remain in operation and will
be expanded/retrofitted to provide a greater level of water quality and quantity control. Pond 3
will be decommissioned. Two (2) new stormwater management ponds (6 and 7) will be
constructed to service the proposed site expansion area.
For the purpose of assessing the potential surface water related impacts, the completed existing
landfill (i.e., pre-landfill expansion) was utilized to represent the baseline environmental
conditions.
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6.3.1.1

Surface Water Quantity

Surface water quality considers the potential for change in temperature, suspended solids,
metals, inorganics and benthos as follows:
• There are no significant impacts anticipated to the thermal regime within the Howard
Drain and its tributaries within the on-site or off-site Study Areas as a result of the
preferred alternative. Air and water temperatures in the Howard Drain downstream
of the flood control facility were monitored continuously in 2016. Average daily
temperatures are shown on FIGURE 6-1 the air temperature data collected at the site
in 2016 is generally consistent with the long-term climate for Chatham-Kent’s Climate
Station.
Now and in the future, surface water that is collected and detained in the stormwater
management (SWM) ponds will be subject to warming prior to release. However, the water
temperatures in the Howard Drain correspond closely with the air temperatures. Accordingly, a
significant increase in temperatures is not anticipated as a result of SWM pond outflows from the
preferred alternative.
FIGURE 6-1: AVERAGE DAILY AIR TEMPERATURE VS. WATER TEMPERATURE IN HOWARD
DRAIN (2016)
35
Air Temperature

30

Water Temperature

25

Temperature (oC)

20
15
10
5
0
-5
-10
-15
Jan

Feb

Mar

Apr

May

Jun

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

Jul

Aug

Sep

Oct

Nov

Dec

442

The SWM ponds will provide an important role in capturing suspended sediment. The ponds have
been designed as wet facilities with permanent pools that are sized to provide an enhanced level
of sediment removal (80% suspended solids removal efficiency) in accordance with the MECP
2003 Stormwater Management Planning and Design Manual 164. During the operational phase of
the preferred alternative, the SWM ponds will capture and contain all site runoff (i.e., outlet valve
closed) such that it can be sampled/analyzed to confirm suitable water quality prior to discharging
to the receiving drain. Storage of surface water from the landfill within the SWM ponds over an
extended period of time will provide an opportunity for improved settlement of suspended solids
within the ponds. Following the closure of the landfill, the potential for sediment generation will
be reduced substantially as surfaces will be stabilized with vegetation and land disturbance
activities associated with landfill construction and operation will be completed.
Surface water quality measured downstream of the site is comparable to that measured
upstream of the landfill leading to the conclusion that the current landfill operation does not
cause an impact on water quality and that the current mitigation measures are working as
intended. As identified in Section 3.2.3, the surface water monitoring program results showed
exceedances to the PWQO for several parameters (including copper, iron, lead, zinc, phenols,
and phosphorus) at sampling locations both upstream and downstream of the landfill. It is
expected that other land uses in the watershed are contributing substantially to these elevated
levels (particularly phosphorus). The vast majority of land within the subwatershed area is used
for agricultural purposes.
Benthic invertebrates have an important role in aquatic food webs and are a food source for
many fish species. Based on sampling of the benthic invertebrate community in June 2017, the
sampling stations (both upstream and downstream of the existing waste management facility)
exhibited fair to poor water quality conditions indicating that the current benthic community is
minimal. During construction, there is some potential for transport of sediment to the
watercourses, and increased potential of spills from heavy machinery. Sedimentation or spills can
alter the suitability of the substrate for benthic invertebrates. During operations of the expanded
facility, there is minimal potential for increases to watercourse temperatures and temperature is
not expected to have a significant impact on the benthic community. The proposed relocation of
a portion of the Howard Drain will involve the loss of existing benthic habitat (approximately
1,330 m). However, the channel relocation will include the creation of approximately 1,600 m of
new drain, which results in a net gain of approximately 270 m of additional habitat for
colonization. The impacts can be considered temporal in nature as it is anticipated that over time
164

Ministry of the Environment, Conservation and Parks (2003). Stormwater Planning and Design Guidance Manual. Queen’s
Printer. Toronto, ON.
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the drain will recolonize with a benthic invertebrate community similar in composition to the
existing community.
6.3.1.2

Surface Water Quantity

The objective of the proposed surface water management plan (i.e., new and expanded SWM
ponds and flood control facility) is to control the release of surface water outflows, for the
purpose of minimizing impacts to the receiving drainage environment. The results of the
continuous simulations indicate that the ponds in combination with the flood control facility tend
to dampen out the variability of flows along the Howard Drain for post-closure conditions. Overall,
the effect of the proposed landfill expansion associated with the minor changes in hydrograph
shape/timing are not significant for the on-site and off-site study areas as shown in FIGURE 6-2.
FIGURE 6-2: HYDROGRAPH - NODE 1, 250-YEAR, 24-HOUR (YEAR 2050) - SITE OUTLET
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The assessment of potential surface water quantity impacts considered peak flow changes,
streambank erosion potential, flood levels and changes to baseflow. The following summarizes
the potential surface water quantity impacts:
• During the operational phase of the landfill the SWM pond outflows will be managed
in accordance with the ECA sampling protocols and released at a controlled rate over
an extended period of time. Based on the detailed hydrologic modelling undertaken
it was determined that peak flows will remain at or below pre-expansion conditions
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for all storm events. This was determined using a HEC-HMS model (U.S. Army Corps
of Engineers software program) developed to evaluate the hydrologic characteristics
of the Howard Drain subwatershed under existing and post-closure (i.e., after 2041)
land use conditions. The model was simulated continuously using daily precipitation
and temperature data recorded in 2017 at the Ridgetown RCS climate station (ID
6137154) operated by ECCC. Model calibration was performed using continuous
streamflow data collected at the site outlet of the Howard Drain. The hydrologic
models were simulated for a range of single event rainfall scenarios, including the
2, 5, 10, 25, 50 and 100-year return period events in addition to the Regional Storm
(250-year) event. The rainfall depths were increased to account for future climate
change, based on year 2050 projections at the Ridgetown RCS climate station. There
is generally a substantial reduction in peak flows for the post-closure land use
condition in comparison with the baseline scenario.
•

Field reconnaissance undertaken during the baseline assessment did not identify any
areas of significant streambank erosion along the Howard and Duke Drains. These
watercourses are constructed municipal drains with extremely flat longitudinal
gradients (i.e., typically less than 0.0015 m/m). Accordingly, the potential for
streamflow velocities within the receiving drains to result in erosive conditions is not
deemed to be significant. The results of detailed hydrologic modelling indicate that
during the construction and operational phase, the SWM ponds which will be sized to
contain the volume generated by a 100-year -24 hour storm event, will release the
water slowly minimizing the potential for erosion. Under post-closure conditions, the
SWM ponds have been designed to detain the runoff volume for a 25 mm – 4-hour
storm and slowly release it over a period of at least 48 hours.

•

Hydraulic modelling was carried out to evaluate potential flooding impacts along the
Howard and Duke Drains. A 1-dimensional model was developed using the software
program HEC-RAS to represent the pre-landfill expansion (baseline) condition. A
separate model was built to assess the post-closure hydraulic conditions. The postclosure hydraulic model includes the proposed Howard Drain relocation, which is
comprised of an approximately 1,600 m long channel with a 10 m bottom width and
2:1 side slopes at an average slope of 0.1 %. The hydraulic analysis provides a
comparison of the computed water levels for the post-closure and baseline models at
multiple locations along with the corresponding difference. The results of the
hydraulic assessment for the 100-year and 250-year Regional Storm flow simulations
indicate that there would not be a significant impact on flood levels upstream or
downstream of the site. The model results indicate an overall decrease in flood levels
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for the 100-year and 250-year Regional Storm event simulations. The drop in the
modelled flood levels can be attributed to a reduction in peak flows related to an
enhanced level of stormwater management, together with improved hydraulic
conditions along the Howard Drain relocation.
•

The results of field investigations indicated that the local drains do not receive
significant baseflow contributions from shallow groundwater discharge. Baseflow
contributions are generally attributed to infiltrate surface water collected and
discharged by tile drainage systems in the surrounding agricultural fields. This does
not represent a substantial contribution from lateral groundwater movement, as the
local groundwater table is typically below the invert of many of the drains. During the
construction and operational phases of the landfill, on-site dewatering activities for
the excavated area could potentially affect the local groundwater recharge
conditions; however, the corresponding reduction to lateral groundwater flows will
have a negligible impact on the surrounding drains as they are a very minor
contributor. Under post-closure conditions, effects on groundwater discharges in
watercourses due to the loss of infiltration area on the landfill expansion-site (i.e., due
to capping of the landfill areas and operation of the leachate control system) are still
expected to be minimal.
Hydrograph Comparison for Off-Site Surface Water Study Area

FIGURE 6-3 below presents a comparison of the hydrographs for the continuous simulation of
the baseline and post-closure land use scenarios at Flow Node 1 (Howard Drain subwatershed
outlet).
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FIGURE 6-3: COMPARISON OF BASELINE AND POST-LANDFILL HYDROGRAPHS AT HOWARD
DRAIN WATERSHED OUTLET AT FLOW NODE 1 (MARCH – JUNE 2017)

Hydrographs derived for the single event hydrologic model simulations (2, 100, 250-year return
periods) for the baseline and post-closure land use conditions at the Howard Drain subwatershed
outlet (Flow Node 1) were also completed. The results of the analysis for the continuous
simulation and single event model scenarios indicate that there is not a significant change in the
hydrograph shape and timing at the outlet of the offsite Study Area (i.e., Howard Drain
subwatershed).
Hydrograph Comparison for On-Site Surface Water Study Area
A comparison of the hydrographs for the continuous simulation of the baseline and post-closure
land use scenarios at Flow Node 2 (landfill site outlet) is provided below (FIGURE 6-4).
The hydrograph derived for the single event hydrologic model simulations (250-year return
period) shows the baseline and post-closure land use conditions at the landfill site outlet (Flow
Node 2).

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

447

FIGURE 6-4: HYDROGRAPH FOR 250-YEAR, 24 HOUR SCS TYPE II (2050) AT NODE 2 – LANDFILL
SITE OUTLET

The results of the continuous simulations indicate that the SWM ponds in combination with the
flood control facility tend to dampen out the variability of flows along the Howard Drain for the
post-closure land use conditions. Overall, the effect of the preferred alternative associated with
the minor changes in hydrograph shape/timing are not considered to be significant for the onsite and off-site Study Areas.
Flood Levels
Hydraulic modelling using HEC-RAS was carried out to evaluate potential flooding impacts along
the Howard and Duke Drains. A one-dimensional model was developed to represent the prelandfill expansion (baseline) condition, and a post-landfill expansion model which included the
relocated Howard Drain. The proposed relocation of the Howard Drain is comprised of an
approximately 1,600 m long channel with a 10 m bottom width and 2:1 side slopes at an average
slope of 0.1%.
Table 6-8 below provides a summary of the 100-year flood scenario. The results indicate that
there would not be an increase in flood levels upstream or downstream of the proposed
expansion-site.
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Table 6-8: Surface Water - Summary of 100-Year Flow Scenario
Cross-Section ID*

Location

Water Level Elevation (m)
Baseline

Post-Expansion Difference

Howard Drain
HD100

Approx. 200m downstream of
Flood Control Facility

197.33

197.25

-0.08

HD1000

Approx. 400 m upstream
of Flood Control Facility

197.87

197.74

-0.13

HD1500

At confluence with
Scott Drain

198.26

198.05

-0.21

Immediately downstream of
Allison Line

199.89

199.50

-0.39

Approx. 200 m upstream
of Allison Line

199.93

199.73

-0.20

197.84

197.69

-0.15

198.50

198.18

-0.32

199.93

199.33

-0.60

200.53

200.48

-0.05

HD2800
(3195)
HD2960
(3321.5)
Duke Drain
DD800
DD1500
DD2500
DD3040

Approx. 400 m upstream
of Flood Control Facility
Along Erieau Road near site
entrance
Along Erieau Road approx. 650 m
downstream of Allison Line
Along Erieau Road at Allison Line

Hydraulic modelling for the 250-year Regional storm flow provides a comparison of the water
levels for the post-expansion period and baseline at multiple locations. Table 6-9 below provides
a summary of the 250-year flood scenario. The results confirm that the proposed site expansion
will not have a significant impact on flood water levels. The model results indicate that there
would generally be an overall decrease in flood levels for the 100-year and 250-year Regional
storm events. The drop in flood levels can be attributed to a reduction in peak flows related to
an enhanced level of stormwater management, together with the improved Howard Drain’s
hydraulic conditions.
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Table 6-9: Surface Water - Summary - 250-Year Flow Scenario
Water Level Elevation (m)

CrossSection ID*

Location
Baseline

Post-Expansion

Difference

197.40

197.38

-0.02

197.96

197.90

-0.06

198.37

198.20

-0.17

199.98

199.50

-0.48

200.02

199.77

-0.25

Howard Drain
HD100
HD1000
HD1500
HD2800
(3195)
HD2960
(3321.5)

Approx. 200 m downstream of Flood
Control Facility
Approx. 400 m upstream
of Flood Control Facility
At confluence with
Scott Drain
Immediately downstream of Allison
Line
Approx. 200 m upstream
of Allison Line

Duke Drain
DD800

Approx. 400 m upstream
of Flood Control Facility

197.93

197.85

-0.08

DD1500

Along Erieau Road near site entrance

198.68

198.27

-0.41

DD2500

Along Erieau Road approx. 650 m
downstream of Allison Line

200.17

199.41

-0.76

DD3040

Along Erieau Road at Allison Line

200.71

200.67

-0.04

Summary
Potential surface water quality and quantity impacts are summarized as follows:
6.3.1.2.4.1

Surface Water Quality

•

Potential for erosion and sediment mobilization during landfill construction;

•

Potential for impacted surface water from potential leachate seeps;

•

No significant thermal impacts are expected; and

•

Potential change in benthic species assemblage due to changes in water quality (i.e.,
thermal impacts, increased sediment, leachate impacts). Although there will be an
initial loss of benthic habitat due to Howard Drain relocation, there will be a net
increase of 270 m of additional habitat, which will recolonize over time with a benthic
invertebrate community similar in composition to the existing community.
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6.3.1.2.4.2

Surface Water Quantity

•

Peak flows will remain at or below pre-expansion conditions for all storm events;

•

Hydraulic analysis indicates that there will be no impacts to upstream or downstream
flood levels;

•

Baseflow contributions to the on-site drains are minimal and no impacts are
anticipated;

•

Significant erosion impacts to receiving drains are not expected; and

•

No significant predicted changes to hydrograph timing and duration.

6.3.2 Proposed Surface Water Mitigation
Source controls measures will be installed and maintained to reduce the potential for sediment
mobilization and transport. These will include best practices for dust control, stabilization of
exposed soils, grading techniques that minimize the potential for erosion, and the establishment
of buffer strips adjacent to watercourses. Table 6-10 provides a summary of the mitigation
measures proposed for each of the potential impacts identified.
Routine monitoring and maintenance is recommended to address sediment sources and remove
sediment captured within the SWM ponds (discussed further in Section 7.1.3).
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Table 6-10: Surface Water Mitigation Measures
Assessment
Criteria

Indicator

Key Design Considerations and Assumptions

Potential Effects

Suspended sediment • Wet detention SWM ponds with permanent pool to provide
80% TSS removal (Enhanced protection).
• Potential for erosion and sediment transport during landfill construction.
and other
parameters (metals, • Background water quality is degraded due to other sources • Potential for impacted surface water should leachate seeps occur.
inorganics)
in Howard Drain watershed.
Changes in
surface water
quality

• Install and maintain suitable erosion and
sediment control measures.
• Test water quality prior to release to
environment.

Temperature

• Howard and Duke Drains and tributaries are warm water
streams with tolerant species.

• No significant thermal impacts are expected.

• None proposed.

Benthos

• Surface water quantity control measures will be
implemented, including SWM ponds and operational best
practices.
• Howard Drain relocation will result in the creation of
approximately 1,600 m of new drain (a net gain of approx.
270 linear metres of additional habitat for colonization.

• Potential change in species assemblage due to changes in water quality
(i.e., thermal impacts, increased sediment, leachate impacts).
• As the realigned Howard Drain will continue to receive flows from its upstream
reaches, the reconstructed, longer drain will recolonize over time with a benthic
invertebrate community similar in composition to the existing community.

• Implement and maintain ESC measures
during construction.
• Develop and implement spill response
plan.

• Hydrologic analysis results confirm that peak flows will remain at or below preexpansion conditions for all storm events.

• None proposed.

• Hydraulic analysis indicates that there will be no impacts to upstream or
downstream flood levels.

• None proposed.

• Baseflow contributions to the on-site drains are minimal and no impacts are
anticipated.

• None proposed.

Ability to release
peak flows to
• Water quantity control to be provided in SWM ponds and
downstream
flood control facilities to attenuate flows up to 250 year
watercourses at or
Regional Storm.
below pre-expansion
conditions

Changes in
surface water
quantity

Proposed Mitigation Measures

Upstream and
downstream
flood levels

• No increase in peak flows to Howard Drain or tributaries is
predicted due to proposed quantity control.
• Relocated segment of Howard Drain designed for 250-year
Regional Storm.

Changes in baseflows • None.

Streambank erosion
potential

• New and retrofitted SWM ponds to include extended
detention volume.
• During operations (batch mode), SWM pond outflows will
be discharged at controlled rate.

• Peak flows to be maintained at pre-expansion rates and minimal increase in runoff
volumes are predicted. Significant erosion impacts to receiving drains are not
• None proposed.
anticipated.

Hydrograph
timing/duration

• Proposed SWM system designed to maintain hydrograph
timing/duration.

• Hydrologic analysis results confirm that there will be no significant changes to
hydrograph timing and duration.
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6.3.3 Net Effects – Surface Water
There are no anticipated net effects assuming the mitigation measures mentioned above
continue to be implemented. The following table provides a summary of the surface water net
effects following mitigation measures being implemented.
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Table 6-11: Summary of Surface Water Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental Components and Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Natural Environment - Physical - Surface Water

Changes in surface water quality.

• Potential for erosion and sediment transport during landfill
construction that would not be present with the “do nothing”
alternative.
• Install and maintain erosion and
• Potential for impacted surface water due to leachate seeps (also
potential with “do nothing” alternative from existing landfill).
sediment control measures during
• No significant thermal impacts are expected.
construction.
• Potential change in species composition due to changes in water
• On-going monitoring and repair if
quality (i.e., thermal impacts, increased sediment, leachate impacts).
necessary for leachate seeps.
• As the realigned Howard Drain will continue to receive flows from its • Continued implementation of best
upstream reaches, the drain will recolonize over time with a benthic
practices for dust control, spill
invertebrate community similar in composition to the existing
response and maintenance.
community.
• With the “do nothing” alternative there would be no construction
related impact to the Howard Drain or its benthic community.

• No net effect on benthos due to relocation of Howard
Drain which will recolonize over time.
• No other net effect to surface water quality anticipated.

Changes in surface water quantity.

• Hydrologic analysis results confirm that peak flows will remain at or
below pre-expansion (do nothing) conditions for all storm events.
• There will be no impacts to upstream or downstream flood levels.
• Baseflow contributions to on-site drains are minimal and no impacts
are anticipated.
• No mitigation required.
• Minimal increase in runoff volumes are predicted. Significant erosion
impacts to receiving drains are not anticipated.
• Hydrologic analysis results confirm that there will be no significant
changes to hydrograph timing and duration.
• There will be no change to the existing conditions.

• No net effect to surface water quantity anticipated.
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6.4 Natural Environment - Atmospheric
The following criteria and indicators were used to assess the preferred alternative with respect
to atmospheric.
Table 6-12: Atmospheric Impact Assessment Criteria
Criteria

Indicator

Rationale

Data Source
• MECP and ECCC background air
quality monitoring data.
• Local meteorological data.
• Existing and proposed facility
characteristics including
working face location, waste
receipt, material handling, onsite traffic, landfill gas
collection, etc.
• GIS mapping/secondary
sources.
• U.S. EPA AP-42 and MECP
emission factors.
• MECP D-4 Land Use on or Near
Landfills and Dumps.
• U.S. EPA LandGEM modelling.

Potential impacts to
air quality from the
landfill based on
indicator compounds
(particulate [TSP,
PM10, PM2.5],
SO2/CO/NOx;
H2S/Vinyl
Chloride/Chloroform,
and odour).

Comparison of
predicted
concentrations of air
quality indicator
compounds with
baseline conditions
at the landfill against
MECP air quality
criteria.

The landfill must
meet criteria
established by the
MECP.

Potential impacts on
air quality (based on
indicator compounds
[TSP, PM10, PM2.5],
SO2/CO/NOx; from
haul route).

Comparison of
predicted
concentrations of
indicator
compounds from
the haul route
traffic sources
associate with the
potential changes
to soil truck or
background traffic
levels.

• Transportation assessment
results.
• U.S. EPA emission factors.
Landfill haul route
traffic has potential • U.S. EPA modelling guidance.
for air quality
• MECP D-4 Land Use on or Near
impacts.
Landfills and Dumps.
• GIS mapping/Secondary
sources.
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The following identifies the potential effects, proposed mitigation and net effects related to
atmospheric for the preferred alternative. Further information can be found in Appendix D10 –
Surface Water Impact Assessment.
6.4.1

On-Site Atmospheric Effects

The daily waste acceptance rate of the landfill and number of trucks transporting waste to the
site will not be increased from the existing conditions for the preferred alternative. The
composition of waste is not expected to change over the landfill expansion. Therefore, the
greatest potential impact to the air quality for the landfill expansion will be associated with
changes to on-site operations.
On-site operations vary greatly throughout the lifecycle of a landfill. Three (3) worst-case
operational scenarios were assessed to determine environmental effects and assess compliance.
After reviewing the cell sequencing plans for lifecycle of the preferred landfill expansion
alternative method, three (3) development phases were identified as worst-case scenarios for
this assessment. These scenarios are considered milestones in the development of the site and
reflect the development of the different expansion areas (vertical expansion of Old Landfill and
horizontal expansions of the South and West Landfills) as they are brought “on-line”. The
scenarios were chosen based on the following considerations:
• The proximity of the active working face to the property line and discrete receptors;
•

The length and volume of traffic volumes for the on-site haul routes; and

•

The predominant wind direction.

Scenario 1 for the preferred alternative represents the worst-case operating condition during the
vertical expansion of the Old Landfill. Scenario 2 for the preferred alternative represents the
worst-case operating condition during the horizontal expansion of the South Landfill (expansion
area “B”). Scenario 3 for the preferred alternative represents the worst-case operating condition
during the horizontal expansion of the West Landfill (expansion area “A”).
The three (3) scenarios are considered to present reasonable maximum estimates of potential
emissions during the development of the landfill expansion.
The Atmospheric Impact Assessment includes a combination of the background air quality for the
region and the contribution of all activities at the landfill with the potential to cause residual
effects on the atmospheric environment. In addition to the evaluation of environmental effects,
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a compliance assessment was performed to determine whether the site would be anticipated to
operate in compliance with sources regulated under O.Reg. 419/05165. For the Ridge Landfill, this
includes landfill gas emissions (fugitive and control equipment) and material handling emissions
only. Emissions associated with mobile equipment are not regulated under O.Reg. 419/05 and
background air quality is not considered in a compliance assessment under O.Reg. 419/05. The
air emissions from sources on-site for the current operations, were estimated from operations
during the last complete calendar year (2018) at the Ridge Landfill.
6.4.1.1

Preferred Alternative Scenario 1 Source Identification

The air emissions from sources on-site for the preferred alternative Scenario 1 were estimated
from future operations during the year 2024 at the Ridge Landfill. The year 2024 was selected as
the worst-case phase of development during the vertical expansion of the Old Landfill. The onsite operations that generate emissions of indicator compounds for preferred alternative
Scenario 1 conditions include the following:
• The use of four (4) landfill gas flares as part of the landfill gas collection system;
•

Operations associated with vehicular traffic and material transfer at the active
working face (to be located within the Old Landfill vertical expansion area);

•

Material transfer and vehicle operations at two (2) storage piles; soil and recycled
aggregate;

•

Concrete crushing operations (occurs twice/year, 5-days per event);

•

Wood grinding operations (occurs once/year, 5-days per event);

•

Traffic activities along the paved and unpaved roads on-site;

•

Landfill gas is generated from the Old Landfill (including vertical expansion), West
Landfill, and South Landfill footprints; and

•

Odour generated at the active working face.

FIGURE 6-5 details the site layout and source configuration for the preferred alternative
Scenario 1 at the Ridge Landfill.

165

Ministry of the Environment, Conservation and Parks (2019c). Environmental Protection Act. Ontario Regulation 419/05
(O.Reg.419/05): Air Pollution – Local Air Quality. January 2019.
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6.4.1.2

Preferred Alternative Scenario 2 Source Identification

The air emissions from sources on-site for the preferred alternative Scenario 2 were estimated
from future operations during the year 2028 at the Ridge Landfill. The year 2028 was selected as
the worst-case phase of development during the horizontal expansion of the South Landfill
(expansion area “B”). The on-site operations that generate emissions of indicator compounds for
preferred alternative Scenario 2 conditions include the following:
• The use of five (5) landfill gas flares as part of the landfill gas collection system;
•

Operations associated with vehicular traffic and material transfer at the active
working face (to be located within the South Landfill expansion area “B”);

•

Material transfer and vehicle operations at two (2) storage piles; soil and recycled
aggregate;

•

Concrete crushing operations (occurs twice/year, 5-days per event);

•

Wood grinding operations (occurs once/year, 5-days per event);

•

Leachate collection system (LCS) construction and cell excavation;

•

Traffic activities along the paved and unpaved roads on-site;

•

Landfill gas is generated from the Old Landfill (including vertical expansion), West
Landfill, South Landfill, and South Landfill horizontal expansion area “B”; and

•

Odour generated at the active working face.

FIGURE 6-6 details the site layout and source configuration for the preferred alternative
Scenario 2 at the Ridge Landfill.
6.4.1.3

Preferred Alternative Scenario 3 Source Identification

The air emissions from sources on-site for the preferred alternative Scenario 3 were estimated
from future operations during the year 2039 at the Ridge Landfill. The year 2039 was selected as
the worst-case phase of development during the horizontal expansion of the West Landfill
(expansion area “A”). The on-site operations that generate emissions of indicator compounds for
preferred alternative Scenario 3 conditions include the following:
• The use of five (5) landfill gas flares as part of the landfill gas collection system;
•

Operations associated with vehicular traffic and material transfer at the active
working face (to be located within the West Landfill expansion area “A”);
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•

Material transfer and vehicle operations at two (2) storage piles; soil and recycled
aggregate;

•

Concrete crushing operations (occurs twice/year, 5-days per event);

•

Wood grinding operations (occurs once/year, 5-day per event);

•

Leachate collection system (LCS) construction and cell excavation;

•

Traffic activities along the paved and unpaved roads on-site;

•

Landfill gas is generated from the Old Landfill (including vertical expansion), West
Landfill, South Landfill, and South Landfill horizontal expansion area “B”; and West
Landfill horizontal expansion area “A”; and

•

Odour generated at the active working face.

FIGURE 6-7 details the site layout and source configuration for the preferred alternative
Scenario 3 at the Ridge Landfill.
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6.4.1.4

Source Configuration

Fugitive sources of emissions such as: construction activities, cell excavation, active working face
operations, and concrete crushing were modelled as volume sources. Emissions associated with
roadways, both paved and unpaved were modelled as line volume sources. Emissions associated
with the landfill footprints were modelled as area sources. Landfill gas flare stacks were modelled
as individual point sources.
The sources at the landfill that fit the physical parameters associated with the well-mixed plume
provided by a volume source include areas with material transfer and non-road vehicle
movement. The volume source dimensions have been estimated based on satellite imagery of
existing working areas and release heights of equipment operating within the volume source. The
dimensions of the volume source representing the equipment activity at the active working face
for preferred alternative Scenario 3 have been increased to account for the increased initial
dispersion that will be experienced due to the proximity of the berm along the southwest site
boundary.
The MECP’s Air Dispersion Modelling Guideline for Ontario (ADMGO) recommends that roadways
be modelled using a line volume source which is represented by a series of separated volume
sources. The MECP recognizes the limitations of this modelling approach (inability to
appropriately simulate the turbulence and added dispersion that occurs in the wake of vehicular
traffic) and understands the potential for the model to produce overly conservative results. The
haul road166 volume sources were defined based on the average height of a refuse truck (3.8 m)
and on-site haul road width (10 m) to calculate the volume sources’ initial plume height and width.
Fugitive emissions from the landfill footprints and active working face are best represented by
area sources which are used to model low level or ground releases from flat surfaces. In
accordance with discussions with the MECP, each landfill footprint (Old Landfill, West Landfill,
South Landfill, South Landfill expansion Area “B”, and West Landfill expansion Area “A”) and the
active working face were modelled as a separate area source. The release elevation of the
emissions of these sources were conservatively estimated as half of the final landfill height.
6.4.1.5

Emission Rates

The emissions were developed for the existing conditions and preferred alternative using
industry accepted methodologies. As per consultation with the MECP, the emissions from the

166

Note: The haul road refers to the internal road network within the property boundary of the Ridge Landfill.
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landfill footprints were estimated using U.S. EPA LandGEM models for each individual landfill area
and taking the landfill gas generation rate at each preferred alternative scenario year.
Odour emissions from the landfill footprint were estimated using a MECP screening level
emission factor167. Odour emissions from the working face were based on the emission factor
used in the previous EA for the site, which was based on testing completed at several landfill sites
in southern Ontario168. Leachate at the site will be collected under vacuum and stored in the
leachate storage tank to be pumped through the municipal sewage forcemain for treatment. The
leachate manholes, wet wells, riser pipes, and cleanouts will be sealed and other potentially
odourous leachate management system components are either enclosed or buried. Therefore,
the leachate management system is considered to be a closed system with limited potential for
the generation of odour emissions.
Emissions from the landfill gas flares were estimated based on U.S. EPA LandGEM models, flare
specifications, and U.S. EPA emission factors 169. The emissions for paved and unpaved roads were
estimated based on U.S. EPA emission factors170,171 and on-site vehicle activity along the haul
route 172 . The emissions from material transfers at the working face and storage piles were
estimated based on average hourly transfer rates and U.S. EPA emission factors 173. The emissions
from concrete crushing operations is based on the maximum throughput capacity of the
equipment and U.S. EPA emission factors174. Non-road vehicle emissions were estimated using
available U.S. EPA non-road engine emission factors175 and the hours of operation176. On-road
vehicle emissions were estimated using the U.S. EPA Motor Vehicle Simulator (MOVES) model.

167

Ministry of the Environment, Conservation and Parks (1992). Interim Guide to Estimate and Assess Landfill Air Impacts.
October 1992.
168 Rowan Williams Davies & Irwin Inc. (1996). BFI Ridge Landfill Expansion EA Impact Assessment. “Appendix M – Landfill
Atmospheric Studies”. 1996.
169 United States Environmental Protection Agency (2008). AP-42 Chapter 2.4 Municipal Solid Waste Landfills. Draft Section.
October 2008.
170 United States Environmental Protection Agency (2011). AP-42 Chapter 13.2.1 “Paved Roads”. Final Section. January 2011.
171 United States Environmental Protection Agency (2006). AP-42 Chapter 13.2.2 “Unpaved Roads”. Final Section. November
2006.
172 Golder Associates Limited (2019b). Technical Memorandum: Ridge Landfill Expansion EA-Old Landfill Design Optimization
and Information for Visual, Air and Noise Impact Assessment of the Preferred Expansion Alternative. January 31, 2019.
173 United States Environmental Protection Agency (2006). AP-42 Chapter 13.2.4 “Aggregate Handling and Storage Piles”. Final
Section. November 2006.
174 United States Environmental Protection Agency (2004). AP-42 Chapter 11.19.2 “Crushed Stone Processing and Pulverized
Mineral Processing”. Final Section. August 2004.
175 United States Environmental Protection Agency (2015). Exhaust Emission Rates for Light-Duty On-Road Vehicles in
MOVES2014. October 2015.
176 Golder Associates Limited (2019b). Technical Memorandum: Ridge Landfill Expansion EA-Old Landfill Design Optimization
and Information for Visual, Air and Noise Impact Assessment of the Preferred Expansion Alternative. January 31, 2019.
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MOVES was used to estimate an emission rate per unit distance for tailpipe emissions from the
typical on-road vehicles expected at the site.
Potential emissions from wind erosion of exposed surfaces at the Ridge Landfill were estimated
using the U.S. EPA methodology and particulate emission factors177. It was determined that wind
erosion events have the potential to occur 33 hours (0.075%) during 12 days (0.66%) over a 5-year
meteorological dataset. These estimates of the frequency of wind erosion event estimates do not
account for the mitigating effects of precipitation and snow cover.
The maximum particulate matter emissions associated with any of the potential wind erosion
events accounts for 2.9% of TSP, 4.2% of PM 10, and 1.9% of PM2.5 emissions from the different
scenarios of the preferred alternative and can therefore be considered to be negligible. A detailed
calculation summary for the conditions evaluated is contained in Appendix D3A – Atmospheric
Impact Assessment.
Effects Assessment Emission Rates
The environmental effects from the existing conditions at the Ridge landfill and preferred
alternative expansion include all potential sources of atmospheric emissions on-site. The
estimated emission rates attributing to the environmental effects of the existing conditions and
preferred alternative are provided in Appendix D3A – Atmospheric Impact Assessment.
Deposition
AERMOD has the capability to account for wet and dry deposition of substances that deplete the
concentration of the substance in the plume through gravitational settling. Dry depletion was
selected within the modelling of off-property concentrations of particulate matter (TSP, PM 10,
and PM2.5). The Method 1 178 depletion option was selected in the assessment as the major
contributing dust sources (road segments) are anticipated to emit particles with 10% or more
having a diameter greater than or equal to 10 microns. . Details on the deposition modelling
approach are provided in Appendix D3A – Atmospheric Impact Assessment.

177

United States Environmental Protection Agency (2015). Population and Activity of On-road Vehicles in MOVES2014. Draft
Report. EPA-420-D-15-001. July 2015.
178 United States Environmental Protection Agency (2019). User’s Guide for the AMS/EPA Regulatory Model (AERMOD). Office
of Air Quality Planning and Standards. Air Quality Assessment Division. Air Quality modelling Group. Research Triangle Park,
North Carolina. EPA-454/B-19-027. Pg. 3-107-3-108. August 2019.
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NOX to NO2 Conversion Methods
AERMOD has a three (3) tiered approach to converting NOX concentrations to NO2 for use in
predicting potential nitrogen dioxide NO2 impacts. For the comparison of potential NO2
concentrations to the AAQC, a tier 1 (full conversion) approach was taken. This approach
conservatively estimates that all of the NOX emitted from site operations are expressed as NO2.
To compare the predicted NOX concentrations against the future CAAQS (aspirational regional air
quality target), the NOX concentrations were converted to NO2 using the tier 3 ozone limited
method (OLM). Details on the use of OLM within the modelling are available in Appendix D3A –
Atmospheric Impact Assessment.
Average Time and Conversions
The shortest time scale that AERMOD predicts is a 1-hr average value. 10-minute odour
concentrations were determined by using an “x1.65” scaling factor applied to the modelled 1hour concentrations. The x1.65 scaling factor was implemented directly within the AERMOD
modelling system. The x1.65 scaling factor represents the MECP recommended conversion
factors as per the MECP’s ESDM procedure document179.
6.4.1.6

Dispersion Modelling

This section provides a description of how the dispersion modelling was conducted at the facility
to calculate the maximum concentration at a point-of-impingement (POI). The dispersion
modelling was conducted in accordance with MECP Guidelines (the ADMGO) 180 . A general
description of the input data used in the dispersion model is provided below. As the site emits
odours, the modelled impact of emissions was assessed at discrete receptor locations for a 10minute averaging period. The U.S. EPA’s AERMOD air dispersion model was used to determine
POI concentrations.
The dispersion model required a frequency assessment at discrete receptors and therefore preprocessed local meteorological data from the Ridgetown monitoring station was provided by the
Air Modelling and Emissions Unit of the MECP. Terrain data was incorporated into the model
using 2015 digital elevation data provided by the MECP.

179

Ministry of the Environment, Conservation and Parks (2018). Procedure for Preparing an Emission Summary and Dispersion
Modelling Report. March 2018.
180 Ministry of the Environment, Conservation and Parks (2017b). Air Dispersion Modelling Guideline for Ontario (ADMGO).
February 2017.
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Environmental Effects Discrete Receptors
Receptors were chosen to determine the impact of environmental effects from a grid of discrete
receptors identified using satellite imagery. The discrete receptors for the study area were
residences and businesses located in the vicinity of the landfill. FIGURE 6-8 presents the discrete
receptors for the study area.
The modelled discrete receptors capture the maximum potential concentrations at residences or
businesses.
Compliance Assessment MECP Receptor Grid
Receptors were chosen based on recommendations provided in Section 7.1 of the ADMGO, which
is in accordance with s.14 of O.Reg.419/05. As the areas of highest impact from site operations
are anticipated close to or at the property line, a 5 km multi-tier grid was decided to be
appropriate for the modelling that was conducted. Although the off-site study area extends 10
km to the centre of the site, the results of the assessment confirmed that the highest area of
impact were localized near the site, and therefore confirmed the appropriateness of a 5 km
receptor grid. Specifically, a nested receptor grid, centered around the buildings at the site, were
placed as follows:
a) 20 m spacing, within an area of 200 m by 200 m;
b) 50 m spacing, within an area surrounding the area described in (a)with a boundary at
500 m by 500 m outside of the boundary described in (a);
c) 100 m spacing, within an area surrounding the area described in (b) with a boundary
at 1,000 m by 1,000 m outside of the boundary described in (a);
d) 200 m spacing, within an area surrounding the area described in (c), with a boundary
at 2,000 m by 2,000 m outside of the boundary described in (a); and
e) 500 m spacing, within an area surrounding the area described in (d) with a boundary
at 5,000 m by 5,000 m outside of the boundary described in (a).
In addition to using the nested receptor grid, receptors were also placed every 10 m along the
property line. The highest predicted impacts occur at or near the property line and therefore the
5,000 m coverage provided within the model captures the maximum impacts. There is no child
care facility, health care facility, seniors’ residence, or long-term care facility located at the site.
Therefore, same-structure contamination was not assessed.
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6.4.1.7

Predicted Air Quality

Predicted concentrations for each indicator compound were generated based on the emission
rates provided in Appendix D3A – Atmospheric Impact Assessment and the modelling that was
conducted.
Environmental Effects Predicted Air Quality
The predicted air quality for the preferred alternative expansion scenarios are summarized in
Table 6-13 to Table 6-15 below. The predicted maximum concentrations from the dispersion
model have been added to the background concentrations to determine the cumulative air
quality. The cumulative air quality for each indicator compound was compared against the most
stringent applicable air quality criteria. The predicted concentrations are below their respective
criteria for each indicator compound for each Scenario of the preferred alternative with the
exception of the 1-hr NO2 when compared to the 2025 CAAQS air quality objectives during
Scenario 3.
The cumulative air quality concentration for 1-hr NO2 during Scenario 3 is higher than the 2025
CAAQS objectives at receptors R14A, R30, R30A as summarized in Table 6-16.
The resultant ambient concentrations of NO2 are not considered to be significant due to the
infrequency of occurrence as demonstrated in Table 6-17. The CAAQS are stringent, aspirational
regional air quality targets, not project specific air quality criteria.
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Table 6-13: Preferred Alternative Scenario 1 Resulting Cumulative Air Quality
Most
Maximum
Resulting
Averaging
Background
Stringent Percent of
POI
Ambient Air
Periods
Concentration
POI
Criteria
Concentration
Quality
3
[hrs]
[µg/m ]
Criteria
[%]
[µg/m3](1)
[µg/m3]
[µg/m3]

CAS No.

Total Facility
Emission Rate
[g/s]

Nitrogen oxides

10102-44-0

4.20E+00

1

263.9

28.2

292.1

400

73.0%

Nitrogen oxides

10102-44-0

2.75E+00

24

29.9

26.1

56.0

200

28.0%

81.3

112.8
2020
CAAQS

72.0%

49.6%

Contaminant Name

Nitrogen dioxide

10102-44-0

4.20E+00

1

60.6

20.7

Nitrogen dioxide

10102-44-0

2.75E+00

Annual

3.1

12.8

15.9

32.0
2020
CAAQS

Sulphur dioxide

7446-09-05

4.70E-01

10-min

5.8

10.5

16.3

180

9.1%

Sulphur dioxide

7446-09-05

4.70E-01

1

3.5

10.5

14.0

100

14.0%

Sulphur dioxide

7446-09-05

4.67E-01

24

1.3

8.4

9.7

275

3.5%

Sulphur dioxide

7446-09-05

4.67E-01

Annual

0.1

4.9

5.0

10

49.9%

Carbon monoxide

630-08-0

1.94E+00

0.5

61.1

446.8

507.9

6,000

8.5%

Carbon monoxide

630-08-0

1.94E+00

1

50.9

446.8

497.7

36,200

1.4%

Carbon monoxide

630-08-0

1.94E+00

8

14.2

426.7

440.9

15,700

2.8%

TSP

N/A - TSP

6.20E+00

24

40.0

41.3

81.3

120

67.7%

TSP

N/A - TSP

6.20E+00

Annual

7.2

26.9

34.1

60

56.8%

PM10

N/A - PM10

4.18E+00

24

26.2(2)

22.9

49.1

50

98.2%

PM2.5

N/A - PM2.5

7.13E-01

24

4.4

12.4

16.8

27

62.1%

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

479
Most
Maximum
Resulting
Averaging
Background
Stringent Percent of
POI
Ambient Air
Periods
Concentration
POI
Criteria
Concentration
Quality
3
[hrs]
[µg/m
]
Criteria
[%]
[µg/m3](1)
[µg/m3]
[µg/m3]

CAS No.

Total Facility
Emission Rate
[g/s]

PM2.5

N/A - PM2.5

7.13E-01

Annual

0.6

8.1

8.7

8.8

99.3%

Hydrogen sulphide

7783-06-04

4.87E-02

10-min

2.0

1.4

3.4

13

26.4%

Hydrogen sulphide

7783-06-04

4.87E-02

24

0.4

1.4

1.8

7

25.4%

Vinyl chloride

75-01-4

1.81E-02

24

0.1

0.004

0.1

1

14.4%

Vinyl chloride

75-01-4

1.81E-02

Annual

0.03

0.002

0.03

0.2

14.3%

Chloroform

67-66-3

1.42E-04

24

0.001

0.17

0.17

1

16.9%

Chloroform

67-66-3

1.42E-04

Annual

0.0002

0.13

0.13

0.2

65.1%

N/A - Odour

1.05E+04 OU/s

10-min

0.42 OU

--

0.42 OU

1 OU

42.4%

Contaminant Name

Odour

Notes:
(1) All modelled maximum Point of Impingement (POI) concentrations are taken from the highest concentration discrete receptor.
(2) PM10 emissions reflective of a 1-hr emission rate. The air dispersion model has been refined for this Scenario to include to a variable emission rate
using the 1-hr emission rate during site operations (7:00 a.m. to 5:00 p.m. Monday to Saturday).
(3) Canadian Ambient Air Quality Standards (CAAQS)
(4) Facility includes waste and operational emissions
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Table 6-14: Preferred Alternative Scenario 2 Resulting Cumulative Air Quality
Most
Maximum
Resulting
Averaging
Background
Stringent Percent of
POI
Ambient Air
Periods
Concentration
POI
Criteria
Concentration
Quality
3
[hrs]
[µg/m
]
Criteria
[%]
[µg/m3](1)
[µg/m3]
[µg/m3]

CAS No.

Total Facility
Emission Rate
[g/s]

Nitrogen oxides

10102-44-0

4.81E+00

1

283.5

28.2

311.7

400

77.9%

Nitrogen oxides

10102-44-0

3.07E+00

24

23.8

26.1

49.9

200

25.0%

Nitrogen dioxide

10102-44-0

4.81E+00

1

55.2

20.7

75.9

79.0
2025
CAAQS

96.0%

Nitrogen dioxide

10102-44-0

3.07E+00

Annual

2.5

12.8

15.3

22.6
2025
CAAQS

67.6%

Sulphur dioxide

7446-09-05

5.69E-01

10-min

6.8

10.5

17.3

180

9.6%

Sulphur dioxide

7446-09-05

5.69E-01

1

4.1

10.5

14.6

100

14.6%

Sulphur dioxide

7446-09-05

5.66E-01

24

1.6

8.4

10.0

275

3.6%

Sulphur dioxide

7446-09-05

5.66E-01

Annual

0.1

4.9

5.0

10

50.0%

Carbon monoxide

630-08-0

2.45E+00

0.5

60.8

446.8

507.6

6,000

8.5%

Carbon monoxide

630-08-0

2.45E+00

1

50.7

446.8

497.5

36,200

1.4%

Carbon monoxide

630-08-0

2.45E+00

8

14.8

426.7

441.5

15,700

2.8%

TSP

N/A - TSP

8.32E+00

24

34.1

41.3

75.4

120

62.9%

TSP

N/A - TSP

8.32E+00

Annual

6.5

26.9

33.4

60

55.6%

PM10

N/A - PM10

2.72E+00

24

24.7

22.9

47.6

50

95.1%

PM2.5

N/A - PM2.5

9.33E-01

24

3.5

12.4

15.9

27

59.0%

PM2.5

N/A - PM2.5

9.33E-01

Annual

0.6

8.1

8.7

8.8

99.4%

Contaminant Name
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Most
Maximum
Resulting
Averaging
Background
Stringent Percent of
POI
Ambient Air
Periods
Concentration
POI
Criteria
Concentration
Quality
3
[hrs]
[µg/m ]
Criteria
[%]
[µg/m3](1)
[µg/m3]
[µg/m3]

Contaminant Name

CAS No.

Total Facility
Emission Rate
[g/s]

Hydrogen sulphide

7783-06-04

5.91E-02

10-min

2.0

1.4

3.4

13

26.3%

Hydrogen sulphide

7783-06-04

5.91E-02

24

0.4

1.4

1.8

7

25.8%

Vinyl chloride

75-01-4

2.20E-02

24

0.2

0.004

0.2

1

15.6%

Vinyl chloride

75-01-4

2.20E-02

Annual

0.03

0.002

0.03

0.2

16.8%

Chloroform

67-66-3

1.73E-04

24

0.001

0.17

0.17

1

16.9%

Chloroform

67-66-3

1.73E-04

Annual

0.0002

0.13

0.13

0.2

65.1%

N/A - Odour

1.24E+04 OU/s

10-min

0.57 OU

--

0.57 OU

1 OU

56.8%

Odour

Notes:
(1) All modelled maximum Point of Impingement (POI) concentrations are taken from the highest concentration discrete receptor.
(2) Canadian Ambient Air Quality Standards (CAAQS).
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Table 6-15: Preferred Alternative Scenario 3 Resulting Cumulative Air Quality

Contaminant Name

CAS No.

Resulting
Most
Total Facility Averaging Maximum POI Background
Percent of
Ambient Stringent POI
Emission Rate Periods Concentration Concentration
Criteria
Air Quality
Criteria
[g/s]
[hrs]
[µg/m3](1)
[µg/m3]
[%]
[µg/m3]
[µg/m3]

Nitrogen oxides

10102-44-0

4.58E+00

1

331.6

28.2

359.8

400

90.0%

Nitrogen oxides

10102-44-0

3.03E+00

24

53.0

26.1

79.1

200

39.5%

Nitrogen dioxide

10102-44-0

4.58E+00

1

69.7

20.7

90.4

79.0
2025 CAAQS

114.4%

Nitrogen dioxide

10102-44-0

3.03E+00

Annual

5.0

12.8

17.8

22.6
2025 CAAQS

78.5%

Sulphur dioxide

7446-09-05

6.64E-01

10-min

8.0

10.5

18.5

180

10.3%

Sulphur dioxide

7446-09-05

6.64E-01

1

4.8

10.5

15.3

100

15.3%

Sulphur dioxide

7446-09-05

6.62E-01

24

1.8

8.4

10.2

275

3.7%

Sulphur dioxide

7446-09-05

6.62E-01

Annual

0.1

4.9

5.0

10

50.2%

Carbon monoxide

630-08-0

2.44E+00

0.5

49.4

446.8

496.2

6,000

8.3%

Carbon monoxide

630-08-0

2.44E+00

1

41.2

446.8

488.0

36,200

1.3%

Carbon monoxide

630-08-0

2.44E+00

8

14.1

426.7

440.8

15,700

2.8%

TSP

N/A - TSP

8.15E+00

24

30.2

41.3

71.5

120

59.6%

TSP

N/A - TSP

8.15E+00

Annual

6.7

26.9

33.6

60

56.0%

PM10

N/A - PM10

2.68E+00

24

23.3

22.9

46.2

50

92.5%

PM2.5

N/A - PM2.5

9.28E-01

24

3.2

12.4

15.6

27

57.9%

PM2.5

N/A - PM2.5

9.28E-01

Annual

0.7

8.1

8.8

8.8

99.5%

Hydrogen sulphide

7783-06-04

6.91E-02

10-min

2.5

1.4

3.9

13

30.0%

Hydrogen sulphide

7783-06-04

6.91E-02

24

0.5

1.4

1.9

7

26.7%
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Resulting
Most
Total Facility Averaging Maximum POI Background
Percent of
Ambient Stringent POI
Emission Rate Periods Concentration Concentration
Criteria
Air Quality
Criteria
[g/s]
[hrs]
[µg/m3](1)
[µg/m3]
[%]
[µg/m3]
[µg/m3]

Contaminant Name

CAS No.

Vinyl chloride

75-01-4

2.57E-02

24

0.2

0.004

0.2

1

17.9%

Vinyl chloride

75-01-4

2.57E-02

Annual

0.03

0.002

0.03

0.2

16.9%

Chloroform

67-66-3

2.02E-04

24

0.001

0.17

0.17

1

16.9%

Chloroform

67-66-3

2.02E-04

Annual

0.0003

0.13

0.13

0.2

65.1%

0.63

--

0.67

1 OU

63.4%

Odour

N/A - Odour

1.42E+04 OU/s 10-min

Notes:
(1) All modelled maximum Point of Impingement (POI) concentrations are taken from the highest concentration discrete receptor.
(2) Canadian Ambient Air Quality Standards (CAAQS).
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Table 6-16: Preferred Alternative Scenario 3 NO2 1- Hr Average Comparison to 2025 CAAQS
Resulting
Cumulative Air Percent of 2025
Quality
CAAQS [%]
3
[µg/m ]

Coordinate
[x]

Coordinate
[y]

Maximum POI
Concentration
[µg/m3](1)

R1A

410901.6

4684951

10.3

31.0

39.2%

R2

411546.2

4685286

14.3

35.0

44.3%

R3

411765.5

4685016

17.3

38.0

48.1%

R7

411953

4684702

20.8

41.5

52.5%

R9

412296.2

4684295

29.0

49.7

62.9%

R11

412693.5

4683905

48.2

68.9

87.2%

R14A

412913.1

4683631

63.0

83.7

105.9%

R16A

412789.6

4683026

35.4

56.1

70.9%

R17

413440.3

4683073

37.2

57.9

73.2%

R18

413497.8

4683162

40.1

60.8

77.0%

R20

413453.9

4683180

42.2

62.9

79.6%

R23

414631.5

4683674

42.7

63.4

80.3%

R26

414976.3

4684439

51.2

71.9

91.0%

R27

415033.5

4684398

49.7

70.4

89.1%

R28

415075.8

4684380

47.6

68.3

86.5%

R30

414673.7

4685233

69.7

90.4

114.3%

R30A

414716.8

4685204

69.5

90.2

114.1%

R30B

415162.1

4685466

53.8

74.5

94.2%

R31

413821.6

4685227

45.9

66.6

84.2%

R32

415174.8

4684166

43.0

63.7

80.6%

R67

414276.7

4683158

30.8

51.5

65.2%

R68

413955.9

4682707

20.9

41.6

52.7%

R69

413674.3

4682905

29.2

49.9

63.2%

R70

412517.5

4682951

32.0

52.7

66.6%

B1

413417.4

4683192

39.6

60.3

76.3%

B2

413416.7

4683104

38.2

58.9

74.5%

B3

411233.3

4685036

14.2

34.9

44.1%

Receptor

Notes:
(1) Modelled concentration post processed for the maximum 3 year average of the annual 98th percentile of
the NO2 daily maximum 1-hr average concentration.
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Table 6-17: Receptors Above Criteria NO2 1- Hr Average Comparison to 2025 CAAQS
Coordinate
[x]

Coordinate
[y]

# of Occurrences
Above
2025 CAAQS

Frequency of
Occurrences Above
2025 CAAQS [%]

R14A

412913.1

4683631

56

0.13%

R30

414673.7

4685233

62

0.14%

R30A

414716.8

4685204

70

0.16%

Receptor

Environmental Effects Predicted Cumulative Air Quality Comparison
The predicted cumulative air quality for the existing conditions and the preferred alternative
expansion scenarios are summarized in Table 6-18 below. The resulting concentrations for most
indicator compounds show that there will be an increase relative to the existing conditions for
the future operating scenarios. The increase in cumulative concentrations of landfill gas
associated indicator compounds is attributed to increased total waste receipt at the landfill over
the expansion period.
The variation in emissions associated with vehicular activity are attributed to the change in
location of high traffic areas and on-site haul routes during the construction of the expansion
area landfill cells. There is considerable variation in the predicted concentrations of nitrogen
oxides that is attributed to the change in location of the active working face (and applicable
emission sources) from the existing conditions throughout the development scenarios of the
preferred alternative.
The emissions and resulting ambient concentrations will incorporate mitigative measures
outlined in Section 6.14.2 to be included in the Design and Operations Report for the landfill
expansion, see Appendix D6.
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Table 6-18: Comparison of the Predicted Cumulative Air Quality
Scenario 2
Percent Change
from Existing
Conditions
[%]

Scenario 3
Percent
Change from
Existing
Conditions
[%]

CAS No.

Averaging
Periods
[hrs]

Scenario 1
Percent Change
from Existing
Conditions
[%]

Nitrogen oxides

10102-44-0

1

-25%

-17%

-2%

Nitrogen oxides

10102-44-0

24

-19%

-34%

16%

Nitrogen Dioxide

10102-44-0

1

-1%

-8%

9%

Nitrogen Dioxide

10102-44-0

Annual

-7%

-12%

4%

Sulphur dioxide

7446-09-05

10-min

8%

13%

19%

Sulphur dioxide

7446-09-05

1

6%

10%

14%

Sulphur dioxide

7446-09-05

24

3%

6%

8%

Sulphur dioxide

7446-09-05

Annual

0%

1%

1%

Carbon monoxide

630-08-0

0.5

4%

4%

2%

Carbon monoxide

630-08-0

1

4%

4%

2%

Carbon monoxide

630-08-0

8

1%

1%

1%

TSP

N/A - TSP

24

14%

8%

3%

TSP

N/A - TSP

Annual

7%

5%

5%

PM10

N/A - PM10

24

11%

8%

6%

PM2.5

N/A - PM2.5

24

8%

3%

2%

PM2.5

N/A - PM2.5

Annual

2%

2%

2%

Hydrogen sulphide 7783-06-04

10-min

11%

10%

21%

Hydrogen sulphide 7783-06-04

24

-1%

1%

4%

Vinyl chloride

75-01-4

24

-3%

5%

17%

Vinyl chloride

75-01-4

Annual

21%

33%

33%

Chloroform

67-66-3

24

-0.02%

0.03%

0.14%

Chloroform

67-66-3

Annual

0.04%

0.07%

0.07%

N/A - Odour

10-min

-1%

25%

32%

Contaminant
Name

Odour
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Compliance Assessment Emission Summary
The predicted concentrations for each indicator compound of all potential sources that are
subject to O.Reg. 419/05 for assessment of compliance are provided in Table 6-19 to Table 6-21
below.
Sources of fugitive dust, including road dust (paved and unpaved) have been excluded from the
compliance assessment. A fugitive dust best management practices (BMP) plan for the site was
reviewed and approved by the MECP. The plan is implemented at the site and updated as needed.
An updated fugitive dust BMP plan will be submitted as supporting documentation for the future
ECA submissions to the MECP for the Ridge Landfill expansion.
The concentrations for each indicator compound were compared against the applicable criteria.
The predicted concentrations are below their respective criteria for each indicator compound.
This Atmospheric Impact Assessment demonstrates that the site currently operates in
compliance with O.Reg. 419/05, and is predicted to continue to comply with O.Reg. 419/05
through the development of the preferred alternative.
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Table 6-19: Compliance Assessment Scenario 1 Emission Summary Table

CAS No.

Total Facility
Emission Rate
[g/s]

Maximum POI
Concentration
[µg/m3]

Averaging
Periods
[hrs]

MECP
POI Limit
[µg/m3](1)

Percentage of
MECP POI Limit
[%]

Nitrogen oxides

10102-44-0

1.38E+00

1.45E+01

1

400

3.6%

Nitrogen oxides

10102-44-0

1.38E+00

6.18E+00

24

200

3.1%

Sulphur dioxide

7446-09-05

4.66E-01

4.89E+00

1

100 (2)

4.9%

Sulphur dioxide

7446-09-05

4.66E-01

2.08E+00

24

275

<1%

(2)

1.0%

Contaminant Name

Sulphur dioxide

7446-09-05

4.66E-01

1.02E-01

Annual

Carbon monoxide

630-08-0

1.62E+00

2.04E+01

0.5

6,000

<1%

TSP

N/A - TSP

7.76E-01

4.09E+01

24

120

34.1%

Hydrogen sulphide

7783-06-04

4.87E-02

2.37E+00

10-min

13

18.3%

Hydrogen sulphide

7783-06-04

4.87E-02

4.37E-01

24

7

6.2%

Vinyl chloride

75-01-4

1.81E-02

1.62E-01

24

1

16.2%

Chloroform

67-66-3

1.42E-04

1.28E-03

24

1

N/A - Odour

1.05E+04 OU/s

4.24E-01 OU

(3)

Odour

10-min

10

1 OU/m

<1%
3

42.4%

Notes:
(1) Criteria listed in the MECP Air Contaminants Benchmarks (ACB) List: Standards, Guidelines, and Screening Levels for Assessing POI Concentrations of
Air Contaminants, Version 2.0, dated April 2018.
(2) MECP proposed POI Limit, effective on July 1, 2023.
(3) Modelled at discrete receptors.
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Table 6-20: Compliance Assessment Scenario 2 Emission Summary Table

CAS No.

Total Facility
Emission Rate
[g/s]

Maximum POI
Concentration
[µg/m3]

Averaging
Periods
[hrs]

MECP
POI Limit
[µg/m3](1)

Percentage of
MECP POI Limit
[%]

Nitrogen oxides

10102-44-0

1.82E+00

1.77E+01

1

400

4.4%

Nitrogen oxides

10102-44-0

1.82E+00

7.68E+00

24

200

3.8%

Contaminant Name

Sulphur dioxide

7446-09-05

5.65E-01

5.49E+00

1

Sulphur dioxide

7446-09-05

5.65E-01

2.38E+00

24

275

<1%

Sulphur dioxide

7446-09-05

5.65E-01

1.32E-01

Annual

10 (2)

1.3%

Carbon monoxide

630-08-0

2.13E+00

2.48E+01

0.5

6,000

<1%

TSP

N/A - TSP

9.41E-01

3.81E+01

24

120

31.7%

Hydrogen sulphide

7783-06-04

5.91E-02

2.25E+00

10-min

13

17.3%

Hydrogen sulphide

7783-06-04

5.91E-02

4.61E-01

24

7

6.6%

Vinyl chloride

75-01-4

2.20E-02

1.71E-01

24

1

17.1%

Chloroform

67-66-3

1.73E-04

1.35E-03

24

1

<1%

N/A - Odour

1.24E+04 OU/s

5.68E-01 OU

10-min

1 OU/m3

56.8%

Odour(3)

100

(2)

5.5%

Notes:
(1) Criteria listed in the MECP Air Contaminants Benchmarks (ACB) List: Standards, Guidelines, and Screening Levels for Assessing POI Concentrations of
Air Contaminants, Version 2.0, dated April 2018.
(2) MECP proposed POI Limit, effective on July 1, 2023.
(3) Modelled at discrete receptors.
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Table 6-21: Compliance Assessment Scenario 3 Emission Summary Table

CAS No.

Total Facility
Emission Rate
[g/s]

Maximum POI
Concentration
[µg/m3]

Averaging
Periods
[hrs]

MECP
POI Limit
[µg/m3](1)

Percentage of
MECP POI Limit
[%]

Nitrogen oxides

10102-44-0

1.82E+00

1.77E+01

1

400

4.4%

Nitrogen oxides

10102-44-0

1.82E+00

7.68E+00

24

200

3.8%

Contaminant Name

(2)

Sulphur dioxide

7446-09-05

6.60E-01

6.42E+00

1

Sulphur dioxide

7446-09-05

6.60E-01

2.79E+00

24

275

1.0%

Sulphur dioxide

7446-09-05

6.60E-01

1.54E-01

Annual

10 (2)

1.5%

Carbon monoxide

630-08-0

2.13E+00

2.48E+01

0.5

6,000

<1%

TSP

N/A - TSP

9.39E-01

4.52E+01

24

120

37.7%

Hydrogen sulphide

7783-06-04

6.91E-02

8.25E+00

10-min

13

13.8%

Hydrogen sulphide

7783-06-04

6.91E-02

2.55E+00

24

7

19.6%

Vinyl chloride

75-01-4

2.57E-02

5.46E-01

24

1

7.8%

Chloroform

67-66-3

2.02E-04

2.03E-01

24

1

<1%

N/A - Odour

1.42E+04 OU/s

6.34E-01 OU

10-min

1 OU/m3

63.4%

Odour(3)

100

6.4%

Notes:
(1) Criteria listed in the MECP Air Contaminants Benchmarks (ACB) List: Standards, Guidelines, and Screening Levels for Assessing POI Concentrations of
Air Contaminants, Version 2.0, dated April 2018.
(2) MECP proposed POI Limit, effective on July 1, 2023.
(3) Modelled at discrete receptors.

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

491

Compliance Assessment Comparison
The predicted concentrations for the compliance assessment of the existing conditions and the
development scenarios are summarized in Table 6-22 below. The table presents the comparison
of predicted concentrations for each indicator compound during the scenarios of the preferred
alternative expansion.
Overall, the predicted atmospheric concentrations for all indicator compounds increase from the
existing conditions to the development scenarios of the preferred alternative.
The variability in predicted concentrations of combustion products during the different
development scenarios of the preferred alternative expansion is attributed to the increase in the
number of landfill gas flares.
The increase in landfill gas associated indicator compounds is attributed to an increased total
waste receipt at the landfill over the expansion period. The landfill gas generation rates provide
a larger contribution to the emissions profile for sulphur dioxide as the emission estimates and
predicted concentrations are directly correlated to the total landfill gas generation. As the same
amount of material is being handled throughout the different expansion scenarios of the
preferred alternative, the variability in TSP predicted concentrations is attributed to the changing
location of activity during the expansion scenarios.
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Table 6-22: Comparison of Predicted Compliance Air Quality Concentrations
Scenario 2
Percent Change
from Existing
Conditions
[%]

Scenario 3
Percent Change from
Existing Conditions
[%]

CAS No.

Averaging Periods
[hrs]

Scenario 1
Percent Change from
Existing Conditions
[%]

Nitrogen oxides

10102-44-0

1

101%

145%

145%

Nitrogen oxides

10102-44-0

24

103%

152%

152%

Sulphur dioxide

7446-09-05

1

35%

51%

77%

Sulphur dioxide

7446-09-05

24

36%

55%

82%

Sulphur dioxide

7446-09-05

Annual

26%

63%

91%

Carbon monoxide

630-08-0

0.5

101%

145%

145%

TSP

N/A - TSP

24

167%

149%

195%

TSP

N/A - TSP

Annual

165%

142%

446%

Hydrogen sulphide

7783-06-04

10-min

26%

19%

35%

Hydrogen sulphide

7783-06-04

24

3%

8%

28%

Vinyl chloride

75-01-4

24

3%

8%

28%

Chloroform

67-66-3

24

3%

8%

28%

N/A - Odour

10-min

-1%

33%

48%

Contaminant Name

Odour
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6.4.1.8

Results

The results of the air quality assessment of the site operations can be summarized as follows:
• The current and future predicted concentrations of indicator compounds are
anticipated to meet relevant O.Reg. 419/05181 regulatory compliance criteria;
•

The odour assessment resulted in no significant potential impact on the discrete
receptors as all receptors are below the applicable odour criteria; and

•

The modelling of current and future environmental effects for all sources on-site
yielded indicator compound cumulative concentrations (on-site activities and
background concentrations) below their relevant criteria with the exception of NO2
when compared to the future (2025) CAAQS at three (3) receptors during preferred
alternative Scenario 3. However, while the cumulative NO2 concentrations are
predicted to be above the stringent regional air quality targets of the CAAQS on an
infrequent basis, NO2 is predicted to meet the regulatory standards (i.e.,
O.Reg 419/05) and provincial targets (i.e., AAQC) at all times.

Refer to Table 6-24 for the summary of potential effects proposed migration, and net effects of
the Undertaking.
6.4.2 Haul Route Atmospheric Effects
The haul route assessment was performed to evaluate the potential impacts of road traffic
associated with the proposed expansion to the Ridge Landfill. This assessment was performed
considering changes to current traffic volumes and vehicle emissions along the haul route due to
both landfill operation and local traffic. Projected 2041 traffic volumes were developed to
represent the future case under the expansion scenario. Projected 2021 traffic volumes were
developed to represent the no expansion scenario. Traffic and vehicle data used in the haul route
assessment is based on the Transportation Impact Assessment (Appendix D11) completed for
this EA.
6.4.2.1

Scope of Assessment

Baseline and future scenarios were evaluated using air dispersion modelling to predict
contaminant concentrations at receptors near to the roadway. Model results were combined
with background concentrations to assess the potential for air quality impacts resulting from the
haul route.
181

Ministry of the Environment, Conservation and Parks (2019c). Environmental Protection Act. Ontario Regulation 419/05
(O.Reg.419/05): Air Pollution – Local Air Quality. January 2019.
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6.4.2.2

Study Area and Receptor Locations

For the purposes of this assessment, the Haul Route Study Area (“haul route”) has been defined
as the lands immediately adjacent to Communication Road, Drury Line and Erieau Road which
are identified as the designated haul route for the site. The haul route is shown in FIGURE 6-9.
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Concentrations of selected indicator compounds were modelled at Points of Reception (PORs)
surrounding the haul route. Indicator compound concentrations typically decrease with distance
from the roadway, therefore the closest PORs are expected to experience the highest
concentrations. For consistency, the receptor locations chosen for the on-site air quality
assessment were used where applicable.
Haul Route Traffic Data
The turning movement and traffic count data was used to develop a traffic model for the haul
route study area. For the study area, a.m. and p.m. peak hourly traffic volumes are shown in
FIGURE 6-10. Annual traffic growth from the measured year (2017) was accounted for in the
Transportation Impact Assessment (Appendix D11) by applying a region-specific 0.4% annual
growth rate. The traffic study provided a breakdown of light-duty and heavy-duty vehicles as well
as the portion of traffic which is attributable to the site.
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FIGURE 6-10: 2018 PEAK HOURLY TRAFFIC VOLUMES

Scenarios Assessed
6.4.2.2.2.1

2041 “Expansion Scenario”

The Expansion Scenario was assessed to evaluate the predicted impacts of haul route vehicle
traffic based on operations at the landfill in the final year of operation. The proposed expansion
of the Ridge Landfill will not increase the daily intake at the landfill; therefore, the haul route
traffic associated with the landfill is not expected to increase. Local traffic volumes are predicted
to increase following the regional growth rate.
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6.4.2.2.2.2

Air Quality Assessment Methodology

Air quality impacts as a result of vehicle traffic on the haul route associated with the proposed
expansion of the Ridge Landfill were predicted using air dispersion modelling. This assessment
includes both vehicles associated with the landfill as well as local traffic in order to quantify the
total potential impacts of vehicles along the haul route. Tailpipe emissions were assessed along
with brake wear, tire wear, and the re-suspension of road dust due to vehicles travelling along
the haul route.
Where applicable, this assessment followed the methodology outlined in the Ministry of
Transportation of Ontario’s (MTO) Environmental Guide for Assessing and Mitigating the Air
Quality Impacts and Greenhouse Gas Emissions of Provincial Transportation Projects.
The indicator compounds assessed, listed below, were chosen based on consultation with the
MECP:
• Carbon Monoxide (CO);
•

Nitrogen Oxides (as NOx and NO2);

•

Sulphur Dioxide (SO2);

•

Respirable Particulate Matter (PM2.5);

•

Inhalable Particulate Matter (PM10); and

•

Total Suspended Particulate Matter (TSP).

6.4.2.2.2.3

Motor Vehicle Emissions Rate

Motor vehicle emission rates were developed using the U.S. EPA’s Motor Vehicle Emission
Simulator (MOVES) which predicts vehicle emissions based on extensive testing performed by
the agency. The MOVES program accounts for local meteorology, fuel formulation, improving
emissions technology, vehicle speed, vehicle driving cycles, vehicle fleet age, road type, and other
factors in order to estimate emissions.
Road dust refers to silt which is physically suspended as a result of vehicles travelling on the road.
Road dust was estimated using emission factors from the U.S. EPA’s AP-42 database
(Chapter 3.2.1).
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6.4.2.2.2.4

Dispersion Modelling

The U.S. EPA’s CAL3QHCR dispersion model was used to predict indicator compound
concentrations at the POR’s using CAL3QHCR, which uses traffic volumes, vehicles emissions
rates, chemical properties, and local meteorological data to predict the dispersion of roadway
emissions.
The MECP publishes 5-year meteorological datasets for air quality assessments in Ontario that
are intended to conservatively represent regions within the province. This data is provided in a
raw format which can be processed to work with CAL3QHCR. Five (5) years of surface
meteorological data from the MECP’s London station was used to represent the study area. The
U.S. EPA’s RAMMET meteorological pre-processor was used to estimate mixing height data based
on the MECP surface data. Modelling was individually performed for five (5) years (1996 to 2000,
based on the MECP meteorological dataset) to determine the worst case year, using 1-hour NOx
concentrations as an indicator of the worst-case year. For all indicator compounds, the worst
case year (2041) was used to assess the roadway impacts.
6.4.2.2.2.5

Traffic Volumes

The year 2041 traffic volumes were used in the model. The 2041 expansion scenario included
growth in local traffic volumes. Light-duty and heavy-duty vehicular traffic volumes were included
in the mode, along with the corresponding emission rates - developed using MOVES - for the
two (2) vehicle classes.
Each road segment in the study area was modelled with hourly traffic volumes, based on the U.S.
EPA distribution. The modelled a.m. and p.m. peak traffic volumes are shown in Table 6-23 along
with heavy duty vehicle percentage and the percentage of traffic attributable to the site.
Table 6-23: Peak Hour Traffic Volumes and Heavy Duty Vehicle Percentage
2041 Peak Hour Traffic Volumes
Road Segment

A.M. Peak P.M. Peak

Heavy Duty Vehicle %

Site Traffic %

Erieau (Site access to Drury)

95

69

45%

45%

Erieau (East from site)

52

56

26%

16%

Drury

51

28

77%

94%

Communication Road

444

510

21%

8%
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The results of the dispersion modelling assessment were compared to the relevant regulatory
criteria as provided for the on-site assessment. 90th percentile background concentrations were
added to the modelling results to provide a reasonably conservative assessment of predicted
cumulative impacts surrounding the haul route. Air dispersion modelling results are presented in
Appendix D3A – Atmospheric Impact Assessment.
6.4.2.3

Results

The following conclusions can be drawn from the haul route modelling results:
• Excluding background concentrations, the maximum contribution from the haul route
(site and local traffic) is 22% of the 24-hour TSP criteria in the 2041 scenarios;
•

Considering the proposed landfill expansion and background concentrations together,
the maximum predicted result is 96% of the proposed annual PM2.5 criteria. Of the
96%, 92% is attributable to background concentrations, and 4% is attributable to the
haul route traffic;

•

For all indicator compounds, despite increases in local traffic, the predicted 2041
concentrations were expected to be the same or lower than the existing conditions
when compared to the relevant criteria. This is attributable to predicted
improvements in vehicle operation in the MOVES model; and

•

The modelling results indicate that there is no increased impact to local air quality
from current levels, attributable to the haul route as a result of the proposed landfill
expansion.

Refer to Table 6-24 for the summary of potential effects proposed migration, and net effects of
the Undertaking.
6.4.3 Proposed Mitigation – Atmospheric
The air quality analysis for both the on-site study area and the haul route indicated that there
will be no effects, provided that the operational best practices and mitigation currently employed
at the site continues. Current mitigation includes best management practices for dust control and
operation of the odour control systems including the landfill gas collection system.
The requirement for additional flares was identified to maintain the target landfill gas collection
efficiency at the Ridge Landfill during the expansion. Approval for the additional flares will be
pursued under the MECP's environmental compliance approval (ECA) application process.
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6.4.4

Net Effects Atmospheric

The cumulative NO2 concentrations are predicted to be above the stringent regional air quality
targets of the CAAQS on an infrequent basis, NO2 is predicted to meet the regulatory standards
(i.e., O.Reg 419) and provincial targets (i.e., AAQC) at all times.
Therefore, no atmospheric net effects are anticipated and the site is expected to operate within
regulatory compliance limits throughout the expansion period provided the current operational
best practices and mitigation are continued to be employed.
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Table 6-24: Summary of Atmospheric Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental Components and Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Natural Environment - Physical – Atmospheric
• The resulting concentrations for most indicator compounds
show that there will be an increase relative to the existing
conditions for the future operating scenarios. The increase in
• Mitigation measures typical of normal landfill
cumulative concentrations of landfill gas associated indicator
operations and consistent with industry best
compounds is attributed to increased total waste receipt at
practices such as road cleaning, daily cover,
Potential impacts to air quality from the landfill
the landfill over the expansion period. Current and future
road watering, and dust suppression.
based on indicator compounds (particulate
predicted indicator compounds are anticipated to meet
[TSP, PM10, PM2.5], SO2/CO/NOx; H2S/Vinyl
• Expansion of the landfill gas collection system
O.Reg. 419/05 regulatory compliance guidelines.
Chloride/Chloroform).
and continuation of flaring.
• With the “do nothing” alternative, the maximum
• Update the BMP plans for the daily operation
concentrations for the indicator compounds are expected to
during the expansion.
be lower than future operating scenarios as the peak LFG
generation period would occur about 20 years later if the
landfill expansion proceeds.

Potential impacts on air quality (based on
indicator compounds [TSP, PM10, PM2.5],
SO2/CO/NOx) from haul route.
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• For the haul route, all indicator compounds, despite nominal
increases in non-landfill related local traffic, the predicted
2041 concentrations are expected to be the same or lower
than the existing conditions when compared to the relevant
criteria. This is attributable to predicted improvements in
vehicle operation.
• The modelling results indicate that there is no increased
• No mitigation proposed.
impact to local air quality from current levels, attributable to
the haul route as a result of the proposed landfill expansion.
• For most indicator compounds, the landfill related trucks
contribute a relatively small proportion of the predicted
concentrations, therefore with the removal of landfill
associated vehicles, there would be a minor improvement in
local air quality with the “do nothing” alternative.

• No net effect to air quality from the landfill anticipated.

• No net effect to air quality from the haul route anticipated.
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6.5 Natural Environment – Climate Change
The following criteria and indicators were used to assess the preferred alternative with respect
to climate change.
Table 6-25: Climate Change Impact Assessment Criteria
Criteria

Indicator

GHG emissions
potential.

A landfill has the
Quantitative
potential to result
assessment of GHG
in greenhouse gas
emissions (U.S. EPA
emissions so it is
and Canadian
necessary to
National Inventory
characterize the
Report [NIR] emission emissions to be
factors).
able to mitigate
where possible.

6.5.1

Rationale

Data Source
• Existing and proposed facility
characteristics including change
in on-site woodlot, on-site
vehicles, and landfill gas
management system.
• U.S. EPA AP-42.
• Canada NIR.
• U.S. EPA LandGEM modelling.

Potential Climate Change Effects

6.5.1.1

GHG Emission Potential

The climate change analysis completed as part of this project evaluated the impact of the
proposed landfill expansion on climate change (climate change mitigation). Consideration of the
impact of climate change on the project (climate change adaptation) is included in Section 6.13.
The results of the analysis are as follows:
• The on-site impact assessment shows that the current predicted emissions of GHGs
are negligible compared to provincial emissions;
•

There is estimated to be a significant increase in GHG emissions from the existing
conditions to the maximum future peak emissions. However, by scaling the provincial
GHG inventory to a representative regional (local service area to the Ridge Landfill,
i.e., Chatham-Kent) value based on population shows that the Ridge Landfill was not
a significant contributor to local service area GHGs from the existing conditions (1.3%)
to the future conditions (2.0%);

•

There was no predicted increase in annual GHG emissions attributable to the haul
route from current to future conditions;

•

The removal of the southwest woodlot will be mitigated by a 2:1 ratio replanting
program and will have a negligible impact on net GHG emissions from the site; and
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•

Currently the site emits about 391,000 tonnes CO2e/year under existing conditions.
This is composed of about 177,000 tonnes CO2e/year that is collected and flared,
about 209,000 tonnes CO2e/year which is fugitive and above 5,000 tonnes CO2e/year
from equipment activity. As the expansion progresses over its 20-year life, the
emissions will increase to about 762,000 tonnes CO2e/year in 2042, composed of
349,000 tonnes CO2e/year that is collected and flared and 413,000 tones CO 2e/year
which is fugitive (equipment operation will have ceased).

6.5.2 Proposed Climate Change Mitigation
Mitigation measures to address potential air quality impacts at the site and along the haul route
as well as the potential for climate change impacts include the following:
• Operational best practices related to dust control, landfill gas and leachate
management will mitigate any impacts associated with air emissions, dust and odour;
•

Replanting of the southwest woodlot;

•

Expansion of the landfill gas collection system and continued flaring;

•

Waste Connections has targeted a high landfill gas collection efficiency for the
expansion (80% collection efficiency), the continued improvement to this system will
provide long-term landfill gas mitigation; and

•

Back-up and contingency plans and best practices will be in place to deal with any
upset condition to prevent or mitigate the escape of fugitive landfill gas.

Waste Connections will continue to review assumptions related to climate change and consider
how any change in assumptions has the potential to impact the project and how adaptive
measures can continue to be incorporated into the site design.
6.5.3 Net Effects – Climate Change
Refer to Table 6-26 for the summary of the climate change potential effects, proposed mitigation
and net effects of the Undertaking.
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Table 6-26: Summary of Climate Change Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental Components and Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Physical - Climate Change

GHG emissions potential.

• GHG emissions will increase with the expansion (peaking at 762,000
tonnes CO2e/year in 2041 compared to peaking at 391,000 tonnes
CO2e/year in 2021 for the “do nothing” alternative).
• Predicted emissions of GHGs are negligible compared to provincial
emissions. The Ridge Landfill currently contributes 1.3% of GHG
emissions in the landfill local service area and in the future will
contribute up to 2.0%.

Waste Connections of Canada
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• Expansion of the landfill gas collection system and
continuation of flaring.
• Removal of the southwest woodlot will be mitigated by a
• Increase in GHG emissions. However, over the local
2:1 ratio of replanting.
service area the increase is nominal.
• Continue to seek out business opportunities for the
beneficial use of the collected gas that could potentially
offset use of traditional fuels.
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6.6 Socio-Economic Environment - Social
The Socio-Economic Impact Assessment considers noise, atmospheric (air quality, odour and
dust) and visual conditions and their potential impact to residences and businesses.
The following identifies the potential effects, proposed mitigation and net effects related to the
social environment including displacement and disruptions such as noise, dust, litter, odour and
visual.
Table 6-27: Social Impact Assessment Criteria
Criteria

Indicator

Rationale

Data Source

Number of residents
or residential
properties that will
be displaced.

There are two (2) on-site
residences which will need
to be vacated as a result of
the expansion.

Relative predicted
odour levels at
receptors.

• Socio-economic interviews.
Landfill operations have the • Public consultation
activities.
potential to generate
• Results of odour modelling
odours.
Odours can cause impacts
using MECP emission factor
on receptors located near
for odour for landfill gas
the site.
(U.S. EPA LandGEM
modelling).

Social
Potential for
displacement of
residents or
residential
properties.

Potential for effects
to off-site residents
and businesses
(e.g., fruit market
and small
equipment dealer).

Activities such as on-site
Predicted TSP (dust) materials handling and
levels relative to
vehicle traffic (road dust
MECP criteria.
and tailpipe emissions) can
generate an impact.
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• Socio-economic interviews.
• Public consultation
activities.
• Preliminary Design and
Operations Report.

• MECP criteria
(O.Reg. 419/05).
• Results of air quality study
(existing and proposed site
characteristics based
emission estimates and
dispersion modelling
results).
• Interviews.
• Public consultation
activities.
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Criteria

Indicator

Rationale

Data Source

Impact to residents and
• Proposed site
businesses will be assessed
characteristics (working face
Predictions of
against blowing litter
potential for blowing
location).
threshold wind speed
litter occurrences.
• Five (5) years of
criteria previously defined
meteorological data.
for the site.

Predicted level of
noise at receptors
near site relative to
established criteria.

Degree of change for
households with
impacted views
based on type and
extent of change,
proximity of
receptor, and ability
to screen.

Potential for
impacts on
residents and
businesses from
dust and noise
along the haul
route.

On-site and landfill
machinery/equipment
operation create noise that
propagates beyond the
boundary of the landfill site
and has the potential to be
disruptive to residents and
businesses.

The degree of disruption
will depend on extent of
visual impacts for each
impacted household.

The degree of disruption
will depend on the
Predicted TSP (dust)
characteristics of the
levels at residences
affected households, and
and businesses along
the proximity of the
the haul route.
receptors to sources of
dust.
Predicted level of
noise at receptors
along the haul route
relative to
established criteria.

• GIS mapping/secondary
sources.
• Noise modelling results.
• MECP Noise criteria.
• Preliminary Design and
Operations Report.
•
•
•
•

Socio-economic interviews.
Civil 3D modelling.
GIS mapping.
Public consultation
activities.
• Results of visual
assessment.
• Socio-economic interviews.
• Public consultation
activities.
• Transportation assessment
results.
• Results of noise/air quality
studies.

• GIS mapping/secondary
Transport trucks travelling
sources.
along haul route create
• Transportation assessment
noise that has the potential
results.
to be disruptive to
• Noise modelling results.
residents.
• MECP Noise criteria.
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Criteria

Indicator

Rationale

Potential for
impacts and
benefits to
Indigenous
Communities and
Organizations.

Opportunities for
direct benefit (e.g.,
partnership; use of
site; capacity
building) or direct
impacts (e.g.,
removal of woodlot
on traditional
territory)

The landfill is located on
• Preliminary Design and
traditional lands. It is
Operations Report.
important to recognize
• Waste Connections
both the benefits and the
impacts that the site has on
agreements with Indigenous
Indigenous Communities
Communities and
and Organizations lands
Organizations
and peoples in the EA.

6.6.1
6.6.1.1

Data Source

Potential Social Effects
Displacement

Waste Connections leases two (2) on-site residences located on Allison line at the south limit of
the site. Leases for the two (2) homes will need to be terminated prior to commencing the
expansion and those residents will be displaced. Activities proposed for the Ridge Landfill
expansion will not displace any residents in the off-site Study Area.
6.6.1.2

Odour and Dust

There are 27 receptors (24 residences, two [2] businesses and the airport) within 1 km of the site
that have potential to experience impacts from odour and dust generation.
The odour assessment for on-site sources identified a low potential for impact on the receptors
within 1 km of the landfill. Current and predicted indicator compounds related to dust are
anticipated to meet O.Reg. 419/05 182 regulatory compliance criteria. The sources of odour,
including fugitives, working face, and leachate collection system will be further managed and
controlled through the fugitive dust and odour BMP plan for the Site. The air quality impact
assessment indicated that emissions of dust (TSP, PM 10, and PM2.5) are below their relevant air
quality criteria and objectives. These criteria and objectives are based on health and visibility
concerns. Nuisance sources of fugitive dust, including road dust and material handling will be
further managed and controlled through the BMP plan for the site.

182

Ministry of the Environment, Conservation and Parks (2019c). Environmental Protection Act. Ontario Regulation 419/05
(O.Reg.419/05): Air Pollution – Local Air Quality. January 2019.
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6.6.1.3

Litter

In the operation of a landfill site, it is important to minimize nuisance impacts on the surrounding
area. A potential nuisance created by a landfill is blowing litter, which may be transported offsite under windy conditions. Although it is not feasible to completely eliminate blowing litter
events, these events can be reduced with proper control practices.
Under current operating practices at the Ridge Landfill site, control of blowing litter has been
relative successful. The three (3) future design operating scenarios (considered under the
preferred alternative) entail various locations of the active working face of the landfill. These
scenarios have also been assessed in order to determine if the proposed changed have the
potential to increase the impact of blowing litter on the surrounding businesses and residences
as the working face of the landfill shifts to a different location (depending on the scenario).
The assessment of blowing litter impacts is considered to represent a conservative analysis since
blowing litter control measures were assumed not to be in place. As Waste Connections does
maintain extensive control measures, the actual impacts are expected to be less than estimated
in this report.
To date, there are no definitive industry standards regarding acceptable levels of blowing litter
and no regulatory standards exist. To establish assessment criteria for the impact of blowing litter
from a landfill site involves considerable uncertainty. Since there are no formal records kept of
the amount and distribution of blowing litter, it is not possible to make an assessment based on
any quantitative measures. As well, conditions on-site that may lead to a blowing litter event,
such as the length of time that litter is exposed, are constantly changing and difficult to measure.
For these reasons, determining the impact of blowing litter remained consistent with previous
studies performed at the Site and was limited to two (2) measurable variables:183
• Frequency of wind speeds that exceeded the threshold for transporting litter; and
•

Proximity of the receptor to the working face of the landfill where litter is exposed
and has the potential for transport.

The threshold wind speed criteria for blowing litter events were established by RWDI through a
garbage erosion test conducted in the wind tunnel for a previous landfill expansion study.184 In
183

Rowan Williams Davies & Irwin Inc. (1996). BFI Ridge Landfill Expansion EA Impact Assessment. “Appendix M – Landfill
Atmospheric Studies”. 1996.
184 Rowan Williams Davies & Irwin Inc. (1992). Britannia Landfill Expansion Study. Volume 2: Supporting Reports – Noise, Dust
and Blowing Litter. May 1992.
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that study, significant threshold wind speeds for blowing litter events were determined and
categorized by the mass per unit area. The analysis for the present study was completed using
the same blowing litter threshold wind speed criteria previously established for the site.
The criteria for impact zones for blowing litter were defined based on experience from other
sites.185 The “low” impact zone boundary of greater than 500 m defines the distance beyond the
working face that litter will travel. The “medium” impact zone is the area within 200 m to 500 m
from the working face, and the “high” impact zone is defined as being within 200 m of the
working face. 186
The distance of receptors from the working face of the landfill is required to determine the
potential of blowing litter for each discrete receptor location based on the impact zone criteria.
The distance between the working face and each receptor will vary depending on the section of
the landfill being filled. Three (3) different cases were assessed, each one involving a different
location of the working face. Specifically, the modelled scenarios were:
• Preferred Alternative Scenario 1 (working face at the Old Landfill);
•

Preferred Alternative Scenario 2 (working face at the South Landfill); and

•

Preferred Alternative Scenario 3 (working face at the West Landfill).

The impact for all receptors for all three (3) scenarios is “low” except for two (2) receptors in
Scenario 3 that may experience a “medium” impact due to their proximity to the working face.
The analysis indicated that there were no receptors that would have a “high” impact for any of
the scenarios.
It should be noted that impacts are based on the proximity to the landfill site and reflect the
potential for an off-site litter impact with no mitigation measures in place. Actual litter events are
expected to be infrequent and with the extensive mitigation employed by Waste Connections,
the impacts should be minimal.
6.6.1.4

Noise

There are 27 receptors (i.e., 24 residences, two [2] businesses and the airport) within 1 km of the
site that could experience noise impacts. The assessment of potential noise impact at nearby
185

Interim Waste Authority Ltd. (1994). Durham Landfill Site Search. Detailed Assessment of the Proposed Site EE11. “Appendix
M Air Quality. October 1994.
186 Rowan Williams Davies & Irwin Inc. (1996). BFI Ridge Landfill Expansion EA Impact Assessment. “Appendix M – Landfill
Atmospheric Studies”. 1996.
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receptors was undertaken through acoustic modelling, considering maximum noise emission
scenarios for various phases of the landfill expansion. Maximum 1-hour sound level equivalent
values were predicted at all relevant receptors and compared against applicable regulatory noise
guidelines for landfills.
FIGURE 6-11 through FIGURE 6-13 present the acoustic modelling results for operational
Phases I, II, and III respectively (operating years 1-2, 8, and 18 respectively). The figures illustrate
that with mitigation measures (that are already implemented at the site), the predicted receptor
noise levels for all three (3) operational phases are below the MECP’s daytime and nighttime
guidelines of 55 dBA and 45 dBA, respectively for all the nearby noise sensitive receptors. For the
final two (2) years of operation in Phase III, the use of a third dozer and the idling of the second
waste tipper, while the first tipper is in operation, will not be permitted as noise guidelines would
be exceeded for one (1) residence. This will not be an operational impediment at the landfill as it
is expected that operational requirements will be lower in the final years of the expansion.
As is experienced today, the low background noise environment (rural setting) may result in
landfill operations at times being audible and noticeable at most receptors in the vicinity of the
landfill. Some receptors may experience a change in the audible sound from the landfill
depending on the location of on-site activity. However, as noted, the audible levels will be less
than the MECP’s applicable guidelines and in compliance with the MECP noise requirements.
During initial years of the expansion (Noise Assessment Phase 1), while the vertical expansion of
the Old Landfill is underway, receptors to the north and east of the site have the highest potential
to notice a change in noise levels. During the intermediate years of the expansion (Noise
Assessment Phase 2), while the horizontal expansion of the South Landfill is underway, receptors
to the south will have the highest potential to notice a change in noise levels. During the later
years of the expansion (Noise Assessment Phase 3), while the horizontal expansion pf the West
Landfill is underway, receptors to the west and south have the highest potential to notice a
change in noise levels.
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FIGURE 6-11
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Figure 6-12

FIGURE 6-12
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FIGURE 6-13
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6.6.1.5

Visual

Visibility mapping was developed to delineate the area where there will be views to the landfill
to determine where there are potential visual effects to receptors such as residences (see
FIGURE 6-4 to FIGURE 6-15). The visibility mapping output identified that there are 26 receptors
(airport is not considered a receptor for the purposes of the visual assessment), 12 are within
500 m, 12 are further than 500 m but within 1 km and two (2) are slightly beyond 1 km. Ten (10)
receptors will have a view of the expansion. A comparison of the existing condition and future
condition identified that there will be three (3) receptors who will be able to see the landfill where
previously they could not see the landfill.
The proposed berm will be visible along Erieau Road and Allison Line. The top of the proposed
berm will be at an elevation of 206 masl. The berm will be landscaped with naturalized vegetation
that can be expected to grow to a height of 10 m, extending the visual screening of proposed
berms to an elevation of 216 masl. The perimeter berms and existing woodlots are effective in
screening the site from most adjacent residents. There are eight (8) properties along Charing
Cross Road, Erieau Road and Allison Line where the landscape berms will screen the waste area.
Visual sensitivity is an evaluation of potential public concern for visual quality at identified
viewpoints. Visual sensitivity is characterized as high, medium or low considering factors that
include the degree of visibility, distance, adjacent land uses and the presence of special areas.
High sensitivity is where there is high exposure and/or high public interest. Low sensitivity occurs
in sparsely populated areas with low public interest in visual change. Viewing distance and
viewing angle are determinants of potential effects.
Simulations demonstrate that the extension of the fill area is most discernable where there are
long uninterrupted views to the site. However as the expansion of the landfill is not a new feature
and simply extends the existing waste fill areas, the visual sensitivity is relatively low.
Ten (10) photographic simulations were prepared from the receptors identified during field visits
and consultation. The locations are identified in FIGURE 6-14. The simulations for each site
illustrate the following: the existing view, digital overlay of the existing and proposed landfill, and
a photo--realistic simulation of the proposed condition. In order to construct the visual
simulations, three (3) different software tools were utilized: GIS, City Engine and Photoshop.
Limitations of the software include the inability for City Engine to discern foreground, mid-ground
or background features such as trees and buildings. The result is that the coloured segments on
the “GIS overlay” view are overtop of and hide the individual features. The final Photoshop
“proposed condition” view can discern the features and they are visible.
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6.6.1.6

Dust and Noise Along the Haul Route

Modelling results indicate no increased impact to local air quality compared to what is currently
experienced along the haul route as the annual rate of fill will remain unchanged and therefore,
truck traffic volumes along the haul route are not anticipated to change until 2041. The analysis
completed in Section 6.4 indicates that the contribution of impacts to air quality along the haul
route from the trucks hauling waste is a relatively small component of the cumulative air quality.
Background TSP and PM2.5 are the major constituents.
The haul route noise assessment also examined the change in the sound environment at the
receptors that are associated with extending landfill operations to 2041. The traffic noise impact
was conservatively conducted for peak waste truck traffic volumes, which occurs during the a.m.
peak hour (7:00 a.m. – 8:00 a.m.). The assessment predicted receptor sound levels ranging
between low 30s to high 60s (dBA) which is consistent with current noise emission levels. The
lower noise levels are for those receptors that are fronting onto Drury Line with relatively low
traffic volumes and a posted speed limit of 60 km/h. These receptors also show the most
significant change in predicted sound levels as these receptors have low non-site related vehicle
traffic volumes compared to Communication Road. The higher noise levels correspond to the
relatively well travelled Communication Road, with a posted speed limit of 90 km/h. The
predicted values are typical of their respective transportation routes. FIGURE 3-24 shows the
location of the receptors along the haul route and Table 6-28 Identifies the overall sound levels
and change in sound levels, if the landfill had closed, for each of the receptors in the year 2041.
Table 6-28: Sound Levels Predicted for 2041 Site Operation and Site Closure Scenarios
2041 Predicted Sound Level (dBA)
Receptor ID

Change in Predicted
Sound Level (dBA)

Qualitative
Rating

Landfill Active

Landfill Closed

B4

57.6

52.2

5.5

Significant

B5

61.4

55.9

5.6

Significant

B6

61.2

55.6

5.5

Significant

R33

50.5

33.1

17.4

Very Significant

R34

51.5

33.7

17.8

Very Significant

R35

49.3

31.8

17.4

Very Significant

R36

60.0

42.5

17.4

Very Significant

R37

60.9

43.5

17.4

Very Significant
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2041 Predicted Sound Level (dBA)
Receptor ID

Change in Predicted
Sound Level (dBA)

Qualitative
Rating

Landfill Active

Landfill Closed

R38

60.0

42.5

17.4

Very Significant

R39

60.9

43.5

17.4

Very Significant

R40

52.2

34.9

17.4

Very Significant

R41

60.0

42.5

17.4

Very Significant

R42

62.4

45.2

17.2

Very Significant

R43

65.2

48.0

17.2

Very Significant

R44

61.3

56.8

4.5

Noticeable

R45

54.1

49.6

4.5

Noticeable

R46

59.5

55.1

4.4

Noticeable

R47

52.3

47.8

4.5

Noticeable

R48

67.3

62.8

4.4

Noticeable

R49

66.8

61.3

5.5

Significant

R50

66.8

61.3

5.5

Significant

R51

64.5

59.0

5.5

Significant

R52

60.8

55.3

5.6

Significant

R53

63.4

57.9

5.5

Significant

R54

54.6

49.0

5.7

Significant

R56

65.1

59.7

5.4

Significant

R57

64.3

58.8

5.5

Significant

R58

65.4

59.9

5.4

Significant

R59

62.5

57.0

5.5

Significant

R60

55.4

50.0

5.5

Significant

R61

62.8

45.4

17.3

Very Significant

R62

58.6

41.3

17.3

Very Significant

R63

53.2

35.5

17.7

Very Significant

R64

63.4

58.0

5.4

Significant

R65

55.1

49.5

5.7

Significant

R66

63.4

58.0

5.4

Significant
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To put these noise levels in perspective, the noise level of a normal conversation ranges from
approximately 50 to 65 dBA.
For the receptors along Drury Line the change in sound level when compared to a scenario where
there are no landfill related trucks is greater than 10 dBA given the rural character of the road
and limited background traffic. Based on MECP’s landfill noise guidelines for access (haul) routes,
a change greater than 10 dBA is considered to be “very significant”.
It is noted that feedback received through consultation related to concerns with truck speed
enforcement and trucks not using the designated haul route. Haul route noise was not raised as
an issue throughout the consultation activities.
6.6.1.7

Impacts to Indigenous Communities and Organizations

Removal of intact, healthy ecosystems such as the southwest woodlot is of concern to Indigenous
Communities and Organizations. Through discussion with WIFN it was determined that
Indigenous Community and Organization’s involvement in replanting trees and naturalizing the
berms was a desirable benefit for all parties. Waste Connections will continue to work with
Indigenous Communities and Organizations who have shown an interest in the Project to plant
11,000 trees and also to assist in planning the naturalization of on-site berms. There has also
been involvement of Indigenous Communities and Organizations in archaeological investigations,
as requested.
6.6.2 Proposed Social Mitigation
Recommended mitigation measures to address displacement and disruptions such as noise, dust,
litter, odour and visual and potential impacts to residents, businesses and Indigenous
Communities and Organizations include the following:
• On-site leases will be terminated consistent with the terms of the lease and providing
appropriate notice (the tenants are aware of this impact);
•

The landfill gas collection system will be expanded for the new fill areas and flaring
will continue to reduce the potential for odours. Waste at the site will be covered daily
and waste with strong odour will be covered immediately. Odour control will be used
when needed (e.g., misting systems);

•

Dust control measures will be used on-site when needed (e.g., cleaning truck wheels,
clean/water site roads when necessary);

•

Portable and permanent litter fences will be used on-site to catch blowing litter and
adjustments will be made to operations during strong wind conditions to shield the
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working face and compact the waste. Minimizing the size of the working face will help
reduce litter generation. Waste Connections will continue to carry out daily
inspections and pick up litter from surrounding fields after high wind events;
•

Landfill areas that are not actively being filled will be restored to seeded condition to
reduce visual impact. The existing and proposed berms will be naturalized. Both native
deciduous and evergreen trees will be planted immediately following construction of
the berms to allow the plantings to grow into a dense continuous natural screen. The
plant material supply should meet Canadian Nursery Stock Standards;

•

The construction and naturalization of the berm will reduce noise from the site. Onsite machinery will be operated in such a manner as to reduce noise where possible;

•

Waste Connections is committed to maintaining compensation for affected residential
parties if the landfill expansion is approved and proceeds. Waste Connections will
notify those residents who will continue to receive compensation as well as residents
who will be newly compensated of their compensation level as the process continues;

•

Waste Connections will continue regular communications with neighbours as the site
evolves;

•

Residents and businesses are encouraged to contact Waste Connections with specific
concerns; and

•

Indigenous Communities and Organizations who have expressed interest will be
involved in replanting the woodlot and naturalizing the berm. Waste Connections also
intends to negotiate a benefits agreement with the Indigenous Communities and
Organizations who have been involved in the project.

6.6.3 Net Effects – Social
Social net effects include the displacement of residents within the two (2) on-site residences;
some potential for off-site dust, odour, noise and blowing litter under certain conditions; a new
view of the waste fill area for three (3) residences; and some dust and noise along the haul route
when compared to a ”do nothing” scenario with no landfill traffic. There is the potential for
positive benefits resulting from the collaboration between Indigenous Communities and
Organizations and Waste Connections.
The following Table 6-29 summarizes the potential social effects, proposed mitigation, and net
effects of the Undertaking.
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Table 6-29: Summary of Potential Social Effects
Environmental Components and Criteria

Potential Effects of the Undertaking (the
Preferred Alternative)

Proposed Mitigation

Net Effect

Socio-Econ Environment – Social

Potential for displacement of residences or
residential properties.

Potential for effects to off-site residents and
businesses (e.g., fruit market and small
equipment dealer).

Waste Connections of Canada
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• Residents in two (2) leased homes will be
• Waste Connections will terminate the leases consistent with the terms of
displaced.
the lease.
• Waste Connections would have the option
• Appropriate notice will be given.
of renewing or not renewing the leases
• All landfill activities will be confined on-site.
with the “do nothing” alternative.

• Residents in two (2) homes will be displaced.

• The odour assessment identified a low
potential impact on receptors within 1 km
of the site.
• With the “do nothing” alternative the
potential for odour from escaping landfill
gas from the current landfill would still
exist, however, residents would no longer
be receiving compensation.
• The frequency and magnitude of odour
occurrences with the expansion are
expected to be similar to the current
conditions as the LFG system will be
expanded and the size of the working face
and on-going volume of waste received
will remain the same.

• Expansion of landfill gas collection system to the landfill expansion areas
and continued flaring.
• Use of odour control when needed (e.g., misting systems).
• Application of cover material at the end of each operating day.
• Place waste with strong odours at the toe of the working face and
immediately cover with other garbage or daily cover.
• Waste Connections will continue regular communications with neighbours
as site evolves.
• Some potential for off-site odour in certain conditions.
• Residents and businesses are encouraged to contact Waste Connections
with specific concerns.
• Waste Connections is committed to maintaining compensation through the
landfill trust for affected residential parties if the landfill expansion is
approved and proceeds. Waste Connections will notify those residents who
will continue to receive compensation as well as residents who will be
newly compensated of their compensation level as the process continues.

• Current and future predicted indicator
compounds related to dust are anticipated
to meet O.Reg. 419/05 regulatory
compliance criteria.
• There would no longer be dust generated
from operational activities with the “do
nothing” alternative, however, residents
would no longer receive compensation.
• The off-site dust impacts for the expansion
would be similar to current conditions as
the landfill operational activities will be
similar and the active area being landfilled
will also be similar.

• Use of dust control measures (e.g. cleaning truck wheels, clean/water site
roads when necessary).
• Waste Connections will continue regular communications with neighbours
as the site evolves.
• Residents and businesses are encouraged to contact Waste Connections
with specific concerns.
• Some potential for off-site dust in certain conditions.
• Waste Connections is committed to maintaining compensation through the
landfill trust for affected residential parties if the landfill expansion is
approved and proceeds. Waste Connections will notify those residents who
will continue to receive compensation as well as residents who will be
newly compensated of their compensation level as the process continues.
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Environmental Components and Criteria

Potential Effects of the Undertaking (the
Preferred Alternative)

Proposed Mitigation

Net Effect

• The working face will be kept to a minimum and additional equipment will
be used to compact waste if necessary during higher winds. To the extent
possible the working face will be shielded during higher winds.
• The blowing litter assessment identified
• Permanent litter fences will be installed and temporary litter fences used
some limited potential for litter to migrate
when needed. The fences will be appropriately maintained.
off-site during high wind conditions.
• Adjust operation as feasible during strong wind conditions to shield the
• With the “do nothing” alternative blowing
working face and minimize working face size to reduce litter generation.
litter would no longer be an issue,
• Carry out daily inspections and litter pickup as required.
however, residents would no longer
• Monitor wind conditions and pick up litter from surrounding fields after
• Some potential for temporary disruption from blowing
receive compensation.
high wind events.
litter under certain conditions.
• Waste Connections will continue regular communications with neighbours
• With the expansion, the occurrence of
as site evolves.
blowing litter off-site is expected to be
• Residents and businesses are encouraged to contact Waste Connections
similar to the current condition as landfill
with specific concerns.
operating practices are expected to be
• Waste Connections is committed to maintaining compensation through the
similar and the volume and type of waste
landfill trust for affected residential parties if the landfill expansion is
is not expected to change.
approved and proceeds. Waste Connections will notify those residents who
will continue to receive compensation as well as residents who will be
newly compensated of their compensation level as the process continues.
• Landfill activities have the potential to
generate noise which 24 receptors within
1 km of the site could potentially hear. The
predicted noise levels for all receptors are
below the MECP’s daytime and nighttime
guidelines of 55 dBA and 45 dBA,
respectively.
• Some receptors may experience a change
in noise level over what is currently being
experienced as the working face of the
landfill will move as the site develops.
• With the “do nothing” alternative
receptors would no longer hear waste
disposal related operational noise from
the landfill, however, they would no longer
receive compensation.
• Noise conditions in the future, with the
expansion are expected to be similar to
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• The berms and associated landscaping/naturalization will reduce noise.
• On-site machinery will be operated to reduce noise where possible
(e.g., noise abatement equipment on machinery will be properly
maintained, the use of reverse gear will be minimized, impulsive noise
(e.g., horns) will be minimized to the extent possible).
• Waste Connections will continue regular communications with neighbours
as site evolves.
• Some potential for temporary noise under certain
• Residents and businesses are encouraged to contact Waste Connections
conditions.
with specific concerns.
• Waste Connections is committed to maintaining compensation through the
landfill trust for affected residential parties if the landfill expansion is
approved and proceeds. Waste Connections will notify those residents who
will continue to receive compensation as well as residents who will be
newly compensated of their compensation level as the process continues.
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Environmental Components and Criteria

Potential Effects of the Undertaking (the
Preferred Alternative)

Proposed Mitigation

Net Effect

current conditions as landfill operating
practices will be consistent and the level of
activity due to the volume of waste to be
received is not expected to change.
• Twenty-six (26) receptors will have a view
of the expansion; 12 are located within
500 m of the site; 12 are located between
500 m and 1 km, and two (2) are just
beyond 1 km.
• Three (3) receptors within 1 km will have
views of the facility where previously the
waste fill area was not visible.
• The expansion will be no higher than the
existing landfill.
• With the “do nothing” alternative only
23 receptors would have a view of the
landfill, however, they would no longer
receive compensation.

Potential for impacts on residents and
businesses from dust and noise along the haul
route.

• Modelling results indicate no increased
impact to local air quality compared to
current conditions attributable to the haul • Residents and businesses are encouraged to contact Waste Connections
route as a result of the proposed
with specific concerns.
• Trucks going to the landfill will cause some dust along
expansion.
• Waste Connections is committed to maintaining compensation through the
the haul route when compared to a “do nothing”
• For most indicator compounds, the landfill
landfill trust for affected residential parties if the landfill expansion is
scenario. However the number of trucks and associated
related trucks contribute a relatively small
approved and proceeds. Waste Connections will notify those residents who
dust will not change over existing conditions.
proportion of the predicted concentration,
will continue to receive compensation as well as residents who will be
there would be a minor improvement in
newly compensated of their compensation level as the process continues.
local air quality with the “do nothing”
alternative.
• Noise levels along the haul route are
expected to be consistent with current
levels as the amount of waste received at
the site will remain the same.
• When compared to the “do nothing”
alternative where there are no landfill
trucks, the change in sound level for
receptors along Drury Line is predicted to
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• Construction of proposed berms and naturalization with native species
including shade trees, evergreen trees, shrubs, etc.
• Consider localized plantings to minimize views.
• Areas of the landfill areas that are not actively being filled will be restored
to a seeded condition.
• Waste Connections will continue regular communications with neighbours
• The expanded landfill will be able to be seen by three (3)
as site evolves.
new receptors who cannot see the fill area now.
• Maintaining the height of the expansion to match the current fill area.
• Waste Connections is committed to maintaining compensation for affected
residential parties if the landfill expansion is approved and proceeds.
Waste Connections will notify those residents who will continue to receive
compensation as well as residents who will be newly compensated of their
compensation level as the process continues.

• Residents and businesses are encouraged to contact Waste Connections
with specific concerns.
• Trucks going to the landfill will create some noise along
• Waste Connections is committed to maintaining compensation through the
the haul route when compared to a “do nothing”
landfill trust for affected residential parties if the landfill expansion is
scenario. However the number of trucks and associated
approved and proceeds. Waste Connections will notify those residents who
noise level will not change over existing conditions.
will continue to receive compensation as well as residents who will be
newly compensated of their compensation level as the process continues.
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Environmental Components and Criteria

Potential Effects of the Undertaking (the
Preferred Alternative)

Proposed Mitigation

Net Effect

be greater than 10 dBA, given the rural
character of the road and limited
background traffic. A change greater than
10 dBA is considered “very significant” in
the MECP noise guidelines.

Potential for impacts and benefits to
Indigenous Communities and Organizations.
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• Removal of in-tact, healthy ecosystems
such as the southwest woodlot is of
concern to some Indigenous Communities
and Organizations.
• Continued local, economical and safe
waste disposal for some Indigenous
Communities.
• Southwest woodlot would not require
removal with the “do nothing” alternative
and replanting would not occur nor
hosting agreements required. A number of
Indigenous Communities and
Organizations would lose access to local
disposal of the waste they generate.

• Involving Indigenous Communities and Organizations in replanting and
naturalizing efforts.
• Replant trees at a ratio of 2:1 to compensate for woodlot lost (including on • Potential for positive effect for Waste Connections and
First Nation’s land).
the Indigenous Communities and Organizations
• Hosting agreements will be developed as appropriate.
participating in replanting and naturalization efforts.
• Indigenous Communities and Organizations have been involved as
requested in archaeological investigations.
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6.7 Socio-Economic Environment - Economic
The following criteria and indicators were used to assess the preferred alternative with respect
to the economic environment.
Table 6-30: Economic Impact Assessment Criteria
Criteria

Indicator

Rationale

Data Source

Economic
• Waste Connections
employment and spending
estimates.
• Agency consultation.
• Secondary sources.
• Financial information from
the Municipality of ChathamKent.
• Statistics Canada data.

Changes in
characteristics of
Potential for
local/municipal
impacts to the
economy as a result of
wider economy in
landfill such as jobs,
the Municipality
investment, municipal
of Chatham-Kent.
revenue and
expenditures.

Expansion may result in
benefits to the local and
broader economy of the
Municipality.

Home and property
Potential impacts
value in local area and
to property
comparable
values.
jurisdictions.

• Preliminary Design and
Expansion may or may not
Operations Report.
affect property values in
• Property value data.
the local area or along the
• General reports from private
haul route.
sector and academia.

Capital and
operating costs.

The landfill expansion will
Change in capital and require capital investment
• Preliminary Design and
operating costs
and will extend the cost of
Operations Report.
including closure costs. landfilling operations and
closure.
Area disturbed by
landfill development.

The expansion will result
in the permanent loss of
agricultural lands.

Loss of
agricultural
Number and extent of
products and
employment on- agricultural businesses The expansion will result
impacted and number in the permanent loss of
site187
of employees at each agricultural lands.
business.
187

• Interviews.
• GIS mapping.
• Agricultural Assessment.
• Socio-economic interviews.
• GIS mapping.
• Agricultural Assessment.

Note: The Agricultural Impact Assessment - Appendix D1 provides extensive investigation into the agricultural conditions,
impacts and mitigation for the proposed landfill expansion. This Socio-Economic Impact Assessment refers to the Agricultural
Impact Assessment and findings where required.
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The following identifies the potential effects, proposed mitigation and net effects related to
economics for the preferred alternative. Further information can be found in
Appendix D9 – Socio-Economic Impact Assessment.
6.7.1

Potential Economic Effects

The removal of 94 ha of agriculture land, owned or controlled by Waste Connections, from the
on-site area currently being farmed will have a negative impact on two (2) farmers in the region
that are currently leasing the displaced agriculture lands. The effect will be negligible as
agriculture is a common employment opportunity in the region with a large land base to cultivate.
6.7.1.1

Local Economy

The Ridge Landfill employs local residents and provides economic benefits. The continued direct
and indirect economic activity associated with the Ridge Landfill will continue for an additional
20 years until 2041. These activities provide benefits to the economy and labour market. In
addition, the Host Community Agreement and compensation programs will continue to benefit
the Municipality of Chatham-Kent including the municipality’s finances, community development
and individual residents. Contributions to the regional economy include operational spending,
employment and discretionary community investment. Waste Connections also provides the
Municipality with disposal capacity. Without the expansion, these benefits will no longer be in
place beyond 2021.
6.7.1.2

Property Values

It is unlikely that the Ridge Landfill expansion will negatively impact property values as the current
operations have not shown a significant suppression of property value appreciation relative to
the region. Also there is a Property Value Protection program in place to address any issue with
impacted property values.
6.7.1.3

Costs

The additional costs associated with Ridge Landfill may have a positive effect on the regional
economy as capital and labour will require employment or the procurement of goods and
services.
6.7.2 Proposed Economic Mitigation
Potential effects to property values are currently mitigated by the Property Value Protection
Program which would be continued with an approved expansion. No further mitigation is
required.
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6.7.3 Net Effects - Economics
A continued positive net effect is anticipated related to the wider economy and capital and
operating costs. Table 6-31 summarizes the economic potential effects, proposed mitigation and
net effects of the Undertaking.
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Table 6-31: Summary of Economic Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental Components and Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Environment - Economic

Potential for impacts to the wider economy in
the Municipality of Chatham-Kent.

• The Ridge Landfill employs local residents and provides economic
benefits including those outlined in the Ridge Landfill Commitments
Report and Host Community Agreement. Contributions to the
regional economy from the Waste Connections include operational
spending, employment and discretionary community investment.
This will continue with the proposed expansion to 2041.
• No mitigation required.
• Continuation of the Ridge Landfill to 2041 provides ongoing disposal
service to the Municipality of Chatham-Kent.
• Local employment, operational spending and community
investment would all either end or be substantially decreased with
the “do nothing” alternative.

• A continued positive net effect on the wider Chatham-Kent
economy is anticipated.

Potential impacts to property values.

• It is unlikely the Ridge Landfill expansion will negatively impact
property values as the current operations have not shown a
significant suppression of property value appreciation relative to
the region.

• No net effect on property values is anticipated.

Capital and operating costs.

• The landfill expansion will require capital investment and will
extend the cost of operation and closure.
• The additional costs associated with the Ridge Landfill may have a
positive effect on the regional economy as capital and labour will
• No mitigation required.
require employment or the procurement of goods and services.
• The “do nothing” alternative would result in no additional, on-going
benefits to the local community and economy.
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• Potential effects to property values are
currently mitigated by the Property Value
Protection Program which will continue with
the proposed expansion.

• It is anticipated there will be a net positive effect due to
continued employment and spending in the local community
on goods and services associated with the Ridge Landfill site.
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6.8 Socio-Economic Environment – Agricultural
The following criteria and indicators were used to assess the preferred alternative with respect
to agricultural conditions as part of the socio-economic environment.
Table 6-32: Agricultural Impact Assessment Criteria
Criteria

Indicator

Rationale

Area (ha) of Canada
Land inventory (CLI)
Class 1-3 Lands
removed.

Under the Planning Act, Class
1 to 3 soils that are
designated agricultural are
considered Prime
Agricultural lands and should
be preserved for future
agricultural usage.

Data Source

Agricultural

Tiles and drainage ditches
Changes required to
represent an investment in
tile drainage/surface
land improvements to
ditches.
improve soil productivity.
Assess potential for
impacts to
agricultural
resources.
Area of crop
production lost onsite or disrupted
within the off-site
study area.

•
•
•
•

Field observations.
Top Soil Maps.
Soil Capability mapping.
Official Plan and policies.

• Field observations.
• Top Soil Maps.
• Ontario Ministry of
Agriculture, Food and
Rural Affairs (OMAFRA)
drainage mapping.
• Preliminary Design and
Operations Report.

Identifies the amount of land
in use for agricultural
production (e.g., common
field crops/orchards/fallow) • Field observations.
that will be removed by the • Agency and key contacts.
facility; and the potential for • Transportation
nuisance impacts to cause
assessment.
economic losses and
frustration to off-site
farmers.

Identifies the number of
Number and type of
active farm infrastructure
farm infrastructure
which shows long term
impacted.
capital investment.
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• Field observations.
• Cultural Heritage
Assessment.
• Agency and key contacts.
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Criteria

Indicator

Rationale

Identifies the number of
Number of livestock
active farm infrastructure.
infrastructure within
Such infrastructure are used
the off-site study
for animal housing are
area.
considered sensitive.
Number of farm
building complexes
with direct access to
Assess potential for haul route.
impacts to farm
operations along
the haul route.
Number of field
entrances with direct
access to haul route.

Data Source
• Farm operator Interviews.
• Field observations.

Indicates the number of
ingress/egress points to farm
building complexes where
 Roadside survey.
interference is most likely for
farm operations along the
haul route.
Indicates the number of
ingress/ egress points to
farm fields where conflict

could occur between slow

moving farm machinery and
haul trucks.

Number and extent
of agricultural
The expansion will result in
Loss of agricultural
businesses impacted the permanent loss of
employment.
and number of
agricultural lands.
employees at each.





Field observations.
Farm operator Interviews.

Socio-economic
interviews.
GIS mapping.
Agricultural Assessment.

The following identifies the potential effects, proposed mitigation and net effects related to
agricultural conditions for the preferred alternative. Further information can be found in
Appendix D1 – Agricultural Impact Assessment.
6.8.1
6.8.1.1

Potential Agricultural Effects
Agricultural Lands

A total of 94 ha of Class 2 soils which are currently being farmed including a small orchard
(approximately 0.04% of Chatham-Kent land) will be removed from agricultural production with
the expansion. The proposed expanded waste fill area footprint will cover approximately 54 ha
of this area.
The Howard Drain will need to be relocated to allow for the landfill expansion areas; however,
this will not impact agriculture.
On-site farm operators that will be displaced are the two (2) tenants with short-term leases.
Affects on-site are anticipated to be minimal given the length of the leases. One (1) of the tenants
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has indicated a desire to retire and the area farmed on-site by the other tenant is a small
percentage of the overall area that he farms. There is no anticipated crop production loss within
the off-site Study Area and so there is no related loss of employment.
One of the main impacts on agriculture off-site is the potential for blowing litter; however, this
can be mitigated through litter control fencing, daily cover material application, including diligent
and active litter collection. Other impacts include dust, and odour. The dust and odour controls
that are already in place with existing operations would continue, and it is not anticipated that
there will be any increased impact on agricultural production.
6.8.1.2

Infrastructure

On-site farm infrastructure (none of which is currently being used for agricultural purposes) that
will be removed includes: one (1) barn, two (2) concrete silos and three (3) drivesheds along
Allison Line and one (1) barn located on Charing Cross Road.
Farm infrastructure in the off-site Study Area includes 14 barns, 12 grain storage bin silos, two
(2) greenhouses and one (1) horse stable. This off-site infrastructure will not be impacted. Three
(3) small livestock farms are located within the off-site Study Area (beef feedlot, swine, and
horses). There is a potential for litter and dust on neighbouring farm properties.
6.8.1.3

Farm Operations Along Haul Route

There are approximately 15 farms (identified by the presence of farm infrastructure) that have
direct access to the haul route. Of these 15 farms, five (5) have their main entrance on Drury Line
and ten (10) are located along Communication Road. Along the haul route there are
approximately 46 field entrances with direct access to the haul route; most have good sight lines
which allows the equipment operator to have a clear view of the road. Some of the feedback
received through consultation indicated concern about truck speed (the speed limit was reduced
to 60 km/hour after the last EA expansion for the Ridge in the late 1990s). However, as noted in
Section 3.2.12, between 2013 and 2017, there were only a total of six (6) collisions recorded,
involving mainly passenger vehicles and one (1) tractor (i.e., no waste trucks were involved).
6.8.1.4

Employment

There are three (3) on-site farm operators that will be displaced, two (2) of whom are tenants
with short-term leases. One (1) of the on-site farm operators has indicated a desire to retire from
farming. The small orchard operation will also be displaced.
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6.8.2 Proposed Agricultural Mitigation
On-site farming will continue as long as feasibly possible until the land is needed for landfill
development activities and the leases will be terminated. Consideration of some form of
agriculture will be given after landfill closure. Regular communication with neighbours will
continue.
Site operating procedures (e.g., litter, dust and odour controls) will continue to be implemented.
Waste will be covered daily and permanent and temporary litter fencing will be installed around
the working area boundary to mitigate potential windblown litter. To further reduce the potential
effects of litter on adjacent farm fields, regular off-site patrols near neighbouring properties will
continue to be conducted and litter cleared as part of a litter control action plan.
Mitigation associated with the haul route includes the continued dialogue between Waste
Connections, the public and third-party haulers who use the landfill.
6.8.3 Net Effects - Agricultural
There will be some on-site lands that will be removed from agricultural use. There are no other
anticipated net effects assuming the mitigation measures mentioned above are implemented.
Table 6-33 summarizes the agricultural potential effects, proposed mitigation and net effects of
the Undertaking.
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Table 6-33: Summary of Potential Agricultural Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Socio-Economic Environment - Agricultural

Assess potential for
impacts to agricultural
resources.

• Approximately 94 ha of Class 1-3 lands will be removed by the
expansion. It is noted that this represents a small amount of land
within the Chatham-Kent context (approximately 0.04%).

• Consideration of some form of agricultural use as part of
closure plan.

• There will be some on-site lands that are removed from agricultural
use during site operation.

• Changes required to the Howard Drain on-site will not impact
agriculture.

• No mitigation proposed.

• No net effects to tile drainage/surface ditches anticipated.

• Approximately 88 ha of crop production area will be removed, plus
a 6 ha orchard.
• On-site farm operators that will be displaced are tenants with
short-term leases. Affects on-site anticipated to be minimal given
length of lease. With the “do nothing” alternative, Waste
Connection may choose to either terminate or renew the leases.
• No crop production loss within the off-site study area.
• Some potential for occasional litter, dust and odour on
neighbouring farm properties, that would not be an issue with the
“do nothing” alternative, however, compensation would end as
well.

• Terminate the leases consistent with the lease terms.
• Continuation of farming on-site for as long as possible
• There will be some on-site crop production area lost from tenants
until land needed for landfill development activities.
who have short term leases. Farming will continue on these lands as
• Continued implementation of site operating procedures
long as possible however, these on-site lands will eventually be
(i.e., litter control, dust and odour controls).
removed from agricultural use due to landfill development activities.
• Update BMP plan for the daily operation of the expansion.

• On-site farm infrastructure will be removed including (one (1) barn,
two (2) concrete silos and three (3) drivesheds along Allison Line
and one (1) barn in the northwest corner on Charing Cross Road.
These are not currently used for agriculture. With the “do nothing”
alternative the future of this infrastructure would be at the
• No mitigation proposed.
discretion of Waste Connections.
• Off-site farm infrastructure includes 14 barns, 12 grain storage bin
silos, two (2) greenhouses and one (1) horse stable. This off-site
infrastructure will not be impacted.

• No net effect on farm infrastructure or operations in the site vicinity
anticipated.

• Three (3) small livestock farms are located within the off-site study
area (beef feedlot, swine, and horses). There would be a
continuation of the current, occasional litter, dust and odour
impact on neighbouring farm properties.

• No net effect on livestock infrastructure anticipated.
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• Continued implementation of site operating procedures
(i.e., litter control, dust and odour controls).
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Summary of Potential Effects of the Undertaking (the Preferred Alternative)

Assess potential for
impacts to farm operations
along the haul route.

• No net effect to farm operations along the haul route anticipated.

• Continued dialogue between Waste Connections, the
public and third-party haulers who use the landfill.
No potential impact anticipated to the 46 field entrances on the
• Continued driver education and awareness training.
haul route. Most have good sightlines which allows the equipment
• Continued monitoring of road conditions and payment to
operator to have a clear view of the road. The “do nothing”
Municipality for upkeep and maintenance.
alternative would remove waste related trucks from the haul route.
• Continued enforcement of use of designated haul route.
• Maintain direct call-in phone number.

• No net effect to farm operations along the haul route anticipated.

• No potential impact anticipated to the 15 farms that have direct
access to the haul route. Most have good sight lines which allows
the equipment operator to have a clear view of the road. The “do
nothing” alternative would remove waste related trucks from the
haul route.



Loss of agricultural
employment.

• Continued dialogue between Waste Connections, the
public and third-party haulers who use the landfill.
• Continued driver education and awareness training.
• Continued monitoring of road conditions and payment to
Municipality for upkeep and maintenance.
• Continued enforcement of use of designated haul route.
• Maintain direct call-in phone number.



There are two (2) on-site farmers that are tenants. With the “do
nothing” alternative, the farmers’ leases may be extended at the
discretion of Waste Connections.
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• Farmers will be allowed to continue utilizing land until
area is needed for landfill operations. The farmers are
aware of the potential expansion and they have indicated
that they are not concerned.

• No net effect to agricultural employment anticipated.
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6.9 Cultural Environment – Cultural Heritage
The following criteria and indicators were used to assess the preferred alternative with respect
to the cultural environment.
Table 6-34: Cultural Heritage Impact Assessment Criteria
Criteria

Indicator

Rationale

Data Source

Potential for impact
on cultural heritage
resources

Number and type of
cultural heritage
resources affected
by the landfill
expansion.

There are identified
• Cultural Heritage Resource
cultural heritage
Assessment.
resources on-site
that could be
• Existing and proposed facility
impacted by
characteristics.
alternatives.

The following identifies the potential effects, proposed mitigation and net effects related to
cultural heritage conditions for the preferred alternative.
6.9.1

Potential Cultural Heritage Effects

The assessment of impacts on cultural heritage resources is based on the impacts defined in the
Ministry of Heritage, Sport, Tourism and Culture Industries (formerly known as Ministry of
Tourism, Culture and Sport) Infosheet #5 Heritage Impact Assessments and Conservation
Plans.188 Impacts to heritage resources may be direct or indirect. Cultural heritage resources are
shown on FIGURE 6-16.
6.9.1.1

8765 and 8779 Allison Line

Given the proposed clearing of the properties, impacts identified for 8675 and 8779 Allison Line
relate largely to the anticipated removal of all structures on the property. Direct impacts were
identified as all heritage attributes may be destroyed or altered including the farmstead
containing a residence and barn at 8770 Allison Line, as well as the relationship between the
farmstead and the tenant house at 8765 Allison Line. Indirect impacts resulting from the
proposed landfill expansion would be the resulting change in land use of the existing property
from a farmstead to a landfill.

188

Government of Ontario (2006b). InfoSheet #5. In Heritage Resources in the Land Use Planning Process, Cultural Heritage and
Archaeology Policies of the Ontario Provincial Policy Statement, 2005. Ministry of Tourism, Culture, and Sport (formerly
Ministry of Tourism and Culture). Toronto: Queen’s Printer for Ontario.
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6.9.1.2

20323 Charing Cross Road

Given the proposed clearing of the property, impacts identified for 20323 Charing Cross Road
relate exclusively to the anticipated removal of the barn on the property. Direct impacts were
identified as all heritage attributes may be destroyed or altered.
6.9.2 Proposed Cultural Heritage Mitigation
The impact assessment determined that the preferred alternative would result in direct and
indirect impacts to the residence, barn, and tenant house at the farmstead on 8765 and
8779 Allison Line and the barn at 20323 Charing Cross Road. Based on impacts identified, the
following mitigation measures will be implemented:
• The following documentation and salvage activities will be carried out for both 8779
and 8765 Allison Line and 20323 Charing Cross Road:
- A heritage recording of identified heritage attributes through photography and
measurements, where available, will be undertaken; and
- Salvage activities will consist of the identification and recovery of re-useable
materials by a reputable salvage company or charity. The documentation and
salvage work will be carried out under the direction of a Cultural Heritage
Specialist in good professional standing with the Canadian Association of
Heritage Professionals (CAHP).189
•

To provide for the retention of historic information, copies of the resulting
documentation should be deposited at a local repository of historic material. 190

6.9.3 Net Effects – Cultural Heritage
There are no anticipated net effects for cultural heritage assuming the mitigation measures
mentioned above are implemented.
Refer to Table 6-35 for a summary of the cultural heritage potential effects, proposed mitigation,
and net effects of the Undertaking.

189

Note: Based on the findings of the HIA for properties assessed, additional fieldwork and a Documentation Report dated June
14, 2019 has been completed.
190 Note: The Ministry of Heritage, Sport, Tourism and Culture Industries (formerly known as the Ministry of Tourism, Culture
and Sport) has acknowledged receipt of the project report package associated with PIF number P362-0250-2019 submitted on
June 17, 2019.
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Table 6-35: Summary of Cultural Heritage Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Cultural Environment - Cultural Heritage
• Direct and indirect impacts to the residence, barn and tenant
house at the farmstead on 8765 and 8779 Allison Line and the • Completion of the Heritage Impact Assessment.
Potential for impact on
cultural heritage
barn at 20323 Charing Cross Road.
• Documentation and salvage of heritage features to be completed
resources.
• With the “do nothing” alternative Waste Connections may
by a Cultural Heritage Specialist.
choose to retain or remove these structures.
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• No net effect on cultural resources anticipated.
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6.10 Cultural Environment – Archaeological
The following criteria and indicators were used to assess the preferred alternative with respect
to potential archaeological finds as part of the cultural environment.
Table 6-36: Archaeological Impact Assessment Criteria
Criteria

Potential for impact
on archaeological
resources

Indicator

Rationale

Area of undisturbed
land affected by the
landfill expansion.

There is
undisturbed land
remaining on-site
that could have
archaeological
resources.

Data Source

• Archaeological Assessment
• Existing and proposed facility
characteristics

The following identifies the potential effects, proposed mitigation and net effects related to
archeological conditions for the preferred alternative. Further information can be found in
Appendix D2B – Archaeological Impact Assessment.
6.10.1 Potential Archaeological Effects
The Stage 2 Archaeological Assessment resulted in the recovery of a lithic scatter of 21 precontact Indigenous artifacts. Six (6) pre-contact lithic artifacts were recovered from a single test
unit, fulfilling the criteria to require Stage 3 archaeological investigation as per Section 2.2
Standard 1a(ii)(2) of the Ministry of Heritage, Sport, Tourism and Culture Industries’ (formerly
known as Ministry of Tourism, Culture and Sport) 2011 Standards and Guidelines191.
These locations are shown on FIGURE 6-16.
The site area included six (6) positive test pits, one (1) positive test unit and nine (9) surface
artifacts over an area of 75 m by 38 m. The pre-contact Indigenous assemblage is comprised of
17 pieces of chipping detritus, two (2) cores, one (1) retouched flake, and one (1) utilized flake.
6.10.2 Proposed Archaeological Mitigation
A Stage 3 Assessment has been completed for two (2) of the three (3) areas identified. The
remaining Stage 3 assessment will be completed in the spring of 2020. In addition, should any
191

Government of Ontario (2011). Standards and Guidelines for Consultant Archaeologists. Toronto: Ministry of Tourism,
Culture and Sport.
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artifacts be uncovered during construction, work will stop and the Ministry of Heritage, Sport,
Tourism and Culture Industries will be contacted. Any artifacts found will be documented and
removed. Construction will not begin until the site has received archaeological clearance.
Indigenous Communities and Organizations who have expressed an interest will continue to be
informed of archaeological activities and invited to participate and/or review the results.
6.10.3 Net Effects – Archaeological
Some potential for archaeological resources may remain. As noted, a Stage 3 Assessment will be
completed for the one (1) remaining identified area and should any artifacts be uncovered during
construction, work will stop and the Ministry of Heritage, Sport, Tourism and Culture Industries
will be contacted. Refer to Table 6-37 for a summary of archaeological potential effects, proposed
mitigation and net effects of the Undertaking.

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

555

Table 6-37: Summary of Archaeological Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Cultural Environment - Archaeological
• Note: 2 of the 3 Stage 3 Assessment sites were undertaken in
November 2019 and a Stage 4 Assessment is not needed for these
• Based on the Stage 1 and 2 that was completed it has been
areas. The remaining location for a Stage 3 assessment will be
determined that the site represents a spatially discrete cluster
completed in spring of 2020).
• Some potential for archaeological resources may remain. Should any
Potential for impact on
of pre-contact Indigenous artifacts and that Stage 3
archaeological
• Construction will not begin until the site receives archaeological
artifacts be uncovered during construction, work will stop and the
Assessment are required for 3 areas.
resources.
clearance.
Ministry of Culture, Tourism and Sport will be contacted.
• With the “do nothing” alternative any uncovered artifacts
• Indigenous Communities and Organizations who have expressed an
would remain uncovered until the area is disturbed.
interest will continue to be informed of archaeological activities
and invited to participate and/or review the results.
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6.11 Built Environment – Land Use
The following criteria and indicators were used to assess the preferred alternative with respect
to land use within the built environment.
Table 6-38: Land Use Impact Assessment Criteria
Criteria

Indicator

Rationale

Potential for changes
to land use
designations.

The expansion will
result in the
Extent and
permanent change
complexity of change
to the existing land
in existing land use
use as designated in
designations.
the municipal
Official Plan.

Data Source

• Official Plan Review.
• Agency/municipal consultation.
• GIS Mapping.

The identification of
permits or approvals
Requirement for
required from the
• Agency/municipal consultation.
Potential for additional municipal and/or
local municipality
• Official Plan and Zoning-By-law
approvals or permits regional permitting or and/or Region to
Review.
(e.g., airport zoning). approvals as a result ensure that the
• Drainage Act, R.S.O. 1990.
of landfill expansion. landfill expansion is
in conformity with
municipal plans.

The following section provides the potential effects, proposed mitigation and net effects related
to land use for the preferred alternative. Further information can be found in Appendix D9 –
Socio-Economic Impact Assessment.
6.11.1 Potential Land Use Effects
6.11.1.1

Land Use Designations

The expansion will require changes to the Chatham-Kent Official Plan and Zoning By-law.
FIGURE 6-17 and FIGURE 6-18 show the proposed new Official Plan (OP) and Zoning By-law
designations. The current designations are also shown on these figures for comparison. Proposed
Zoning Areas LF-aaa and LF-bbb on FIGURE 6-18 surround the majority of the site. Both of these
areas are no narrower than 100 metres and neither one permits the landfilling of waste. As such,
they provide the regulatory buffer requirements between the property boundary and waste
filling areas. Proposed Zoning Area LF-xxx does permit landfilling with waste and it has frontage
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on Erieau Road. The zoning regulation for this area will also require a minimum 100 m buffer
between the property line and the waste filling area.
In discussions to date with Chatham-Kent planning staff, no concerns have been raised. A
planning justification report has been prepared and submitted to the Municipality of ChathamKent.
6.11.1.2

Approvals and Permits

An approval under the Municipal Drainage Act 192 will be required for the relocation of the
Howard Drain. A Drainage Report will be prepared to support the approval application. The
application will be through the Municipality of Chatham-Kent’s Drainage Superintendent. The
proposed design is in compliance with the Airport Zoning Regulations193 for the Chatham-Kent
Municipal Airport; there are no additional requirements.
6.11.2 Proposed Land Use Mitigation
Following EA approval and prior to expansion of the landfill, Waste Connections will obtain the
required OP and Zoning amendments to zone the expansion lands appropriately. As this activity
will occur prior to expansion, it is not considered an impact of the expansion of the Ridge Landfill
site. Waste Connections will comply with all zoning by-laws. Waste Connections will obtain the
Drainage Act approval from the Municipality of Chatham-Kent at the appropriate time.
6.11.3 Net Effects – Land Use
There are no anticipated net effects assuming the mitigation measures mentioned above are
implemented. Refer to Table 6-39 for a summary of the land use potential effects, the proposed
mitigation and the net effects.

192

Government of Ontario (1990d). Drainage Act, R.S.O. 1990, c. D.17. Available at:
https://www.ontario.ca/laws/statute/90d17
193 Transport Canada (1991). Chatham Airport Zoning Regulations, SOR/91-173. Last Updated: January 30, 2019.
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Table 6-39: Summary of Land Use Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Built Environment - Land Use
• The expansion will require changes to the Chatham-Kent Official
• Continue to work with Chatham-Kent planners to apply for an Official
Plan and Zoning By-law. With the “do nothing” alternative
Plan and Zoning By-law amendment to change the land use
municipal planning documents would not need to change.
Potential for changes to
designation and zoning for the expansion lands prior to construction. • No net effect anticipated for changes to land use designations.
land use designations.
However, the Municipality is using the opportunity to update
• Application process is being discussed simultaneously with the EA
and consolidate the fragmented zoning designations on the
and is not anticipated to be complex.
landfill site.
Potential for additional
approvals or permits
(e.g., airport zoning).

• Drainage Act approval will be required.
• Design is in compliance with Airport Zoning Regulations
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• Continue and enhance bird control program and continue to liaise
with Airport staff.

• No net effect anticipated for additional approvals or permits.
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6.12 Built Environment – Transportation
The following criteria and indicators were used to assess the preferred alternative with respect
to transportation in the built environment.
Table 6-40: Transportation Impact Assessment Criteria
Criteria

Indicator

Expected change in
Level of Service
(travel times) –
Potential impact on
Volume to Capacity
transportation service
Assessment of in midalong the waste haul
block links and
route.
intersections
(including Highway 40
and 401 interchange).

Rationale

Data Source

Levels of service and
other performance
metrics will provide
• Observed traffic data.
the opportunity to
assess and compare • Traffic modelling.
impacts of future
• Agency consultation.
traffic activity levels
on- and off-site to
current conditions.

Landfill truck traffic
Expected change in has the potential to
Potential for change in
collision rates and % result in safety
traffic safety.
of truck traffic.
concerns along the
haul route.

• Baseline collision data.

The following section provides the potential effects, proposed mitigation and net effects related
to transportation of the preferred alternative. Further information can be found in
Appendix D11 – Transportation Impact Assessment.
6.12.1 Potential Transportation Effects
In assessing potential transportation impacts, consideration was given to:
• The revised layout of the Highway 40 and Highway 401 interchange;
•

The overall transportation impact based on use of the haul route continuing to 2041;

•

The nature of the haul route including intersection control, turn lane storage and
speed limits;

•

The number of trucks along the haul route on a daily and peak hour basis; and

•

The number of collisions occurring over a recent 5-year period along the entire haul
route.

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

566

Table 6-41 provides a summary of the ATR data, projecting the average annual daily traffic for
the year 2041.
Table 6-41: ATR Data Summary
AADT

Year

Growth
Factor

Projected
AADT

Year

Allison Line

1229

2011

1.127

1385

2041

Lagoon Road Fargo Road

439

2011

1.127

495

2041

Communication
Highway 401 Drury Line
Road

5,098

2011

1.127

5,745

2041

Communication
Road

5,090

2014

1.114194

5,670

2041

Road
Erieau Road
Drury Line

Between
Drury Line

Drury Line

Allison Line

Note:
AADT: Average Annual Daily Traffic

Under the forecast (2041) conditions, the study area intersections are anticipated to operate
nearly identical to the existing conditions (refer to Table 6-42). The highest vehicle delay
(14.6 seconds) continues to be found on the eastbound Drury Line approach to Communication
Road during the morning peak hour. The maximum increase in delay for all stop-controlled
movements was 2.2 seconds. This was found on the eastbound Highway 401 off-ramp approach
to Highway 40 in the p.m. peak hour. All study area intersections are anticipated to operate
acceptably at a high level of service through to the 2041 horizon.

194

Note: The variation in growth factor between 2011 and 2014 is based on application of the 0.4% growth rate over different
time periods based on the year the ATR data was gathered.
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Table 6-42: Summary - Forecasted Conditions (2041)
Intersection

Movement
Direction

A.M. peak hour

P.M. peak hour

Delay
Level of
Delay
Level of
(seconds/vehicle) Service (seconds/vehicle) Service

Erieau Road and
Ridge Landfill Driveway

EB

10.1

B

9.4

A

Erieau Road and Drury Line

WB

9.9

A

9.0

A

Communication Road and
Drury Line

EB
WB

14.6
12.8

B
B

13.6
0.0195

B
A

Highway 40 and Highway 401
EB off-ramp

EB

10.5

B

14.3

B

Highway 40 and Highway 401
WB off-ramp

WB

12.7

B

12.8

B

Note:
Level of Service: A to F, with “A” being free flow and “F” being a constant traffic jam

The total number of daily trucks will remain stable through the expansion period of the landfill
(i.e., to 2041). The only change in traffic volume is assumed to be the growth in traffic as a result
of the 0.4% Municipality’s annual growth rate, and not associated with the landfill expansion.
FIGURE 6-19 provides traffic volumes for the year 2041.

195

Note: When the original traffic data was collected, no vehicles were measured on westbound Drury Line approaching
Communication Road during the PM peak hour, resulting in no delay.
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FIGURE 6-19: FUTURE (2041) TRAFFIC VOLUMES

The haul route remains the same, the entrance remains the same, and the number of trucks
arriving at the landfill daily remains the same. For these reasons, the conclusion reached is that
the transportation service effects upon the local road network and Highway 40 and Highway 401
interchange, from operating the landfill until 2041, are expected to be minimal and not expected
to change from the current condition.
The corridor segment along the designated haul route where collisions most frequently have
occurred is on Communication Road between Drury Line and Burk Line. Between 2013 and 2017,
a total of six (6) collisions were recorded involving mainly residential vehicles and 1 (one) tractor
(i.e., no waste related trucks). Only one (1) of these collisions resulted in an injury, with no
fatalities on record for any of the accidents. Given that traffic volumes are not anticipated to
change significantly, traffic safety is not expected to be an issue with the expansion.

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

569

6.12.2 Proposed Transportation Mitigation
As the transportation effects are expected to be minimal, no mitigation measures are deemed
necessary to reduce the impacts of the Ridge Landfill operation from 2021 to 2041 to the on-site
entrance, or to the approved truck haul route due to:
• The revised layout of the Highway 40 and Highway 401 interchange, which improved
the sightlines and overall efficiency;
•

The collision history along the entire haul route has been minimal over a recent 5-year
period;

•

The local growth in traffic is expected to be minimal;

•

The total number of daily trucks will remain stable through the revised horizon of the
landfill; and

•

All intersections and corridors along the haul route are anticipated to operate in an
acceptable manner through to the horizon year.

Dialogue between Waste Connections, the public and third-party haulers who use the landfill will
continue. Due to the rural nature of the haul route, the driver safety training should include a
segment focusing on the potential awareness and conflict between trucks and farm (agricultural)
equipment along the haul route.
6.12.3 Net Effects – Transportation
There are no anticipated net effects to transportation service or safety assuming the mitigation
measures mentioned above are implemented. Refer to Table 6-43 for a summary of the
transportation potential effects, proposed mitigation and net effects of the Undertaking.
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Table 6-43: Summary of Transportation Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Built Environment - Transportation

Potential impact on
transportation service
along the waste haul
route.

• The total number of daily trucks will remain stable through the revised horizon
of the landfill. All growth in traffic volume would be the result of the 0.4%
municipality’s annual population growth rate, and not associated with the
landfill expansion.
• No changes to the haul route, entrance and number of trucks arriving at the
landfill are proposed.
• With the “do nothing” alternative waste trucks would no longer use the haul
route, however, residents would no longer receive compensation.

• Minimal changes are anticipated compared to current
conditions.
• Continued monitoring of road conditions and payment to
Municipality for upkeep and maintenance.

Potential for change in
traffic safety.

• Collisions that have occurred since 2013 have not involved waste trucks.
• With no change in average daily truck traffic no change in traffic safety is
anticipated. With the “do nothing” alternative, waste related trucks would no
longer use the haul route.

• Continued dialogue between Waste Connections, the public
and third-party haulers who use the landfill.
• Continued driver education and awareness training.
• No net effect on transportation safety anticipated.
• Continued enforcement of use of designated haul route.
• Maintain direct call-in phone number.
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• No net effect on transportation service anticipated.
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6.13 Built Environment –Bird Hazards to Aviation Safety
The following criteria and indicators were used to assess the preferred alternative with respect
to bird hazard and aviation safety in the built environment.
Table 6-44: Bird Hazards to Aviation Safety Impact Assessment Criteria
Criteria

Indicator

Rationale

Potential impact on
the Chatham-Kent
Airport.

A detailed technical
assessment of
potential bird
hazards to aviation
safety at the
Chatham-Kent
Airport resulting
from expansion of
landfill, specifically
the numbers and
movements of
potentially
hazardous species
(i.e. gulls, vultures
and crows).

The landfill
expansion has the
potential to result
in additional bird
populations. An
understanding of
bird populations,
flight patterns and
operations will
determine the
need for any
additional
mitigation.

Data Source

• On-site bird observation data.
• Chatham-Kent Airport bird
collision records.
• Bird Hazard Assessment.
• Facility Characteristics
(Preliminary Design and
Operations Report).
• Discussions with ChathamKent Airport representatives.
• Discussions with Transport
Canada.

The following section provides the potential effects, proposed mitigation and net effects related
to aviation safety and bird hazard of the preferred alternative. Further information can be found
in Appendix D4 – Assessment of Potential Bird Hazards to Aircraft Safety.
6.13.1 Potential Bird Hazards to Aviation Safety Effects
The basic elements of bird numbers and behaviour are currently very similar to those in 1995
when the initial bird study was undertaken for the Ridge Landfill expansion at the time and are
projected to continue in the future with the landfill expansion. Gulls roost at night in the same
part of Lake Erie in both periods and the flightlines between the roost and the Ridge Landfill are
the same in both periods. The main difference was that there are fewer gulls currently at the
Ridge Landfill than in 1995.
The landfill was in operation prior to the construction of the airport. The existing landfill
operation has not had a negative impact on the airport. The proposed expanded landfill will be
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operated in the same way as the existing landfill is operated. This includes coordinating on-site
bird control activities with the airport as to not negatively affect airport use. For that reason, the
expansion of the landfill will not increase potential bird hazards to the safety of aircraft using the
Chatham-Kent Municipal Airport and therefore no effects are anticipated.
6.13.2 Proposed Bird Hazards to Aviation Safety Mitigation
The bird control program is primarily based on falconry and pyrotechnics. Falcons are flown to
lure and frighten the target gulls. Lethal actions are taken on occasion to reinforce the
effectiveness of the falcons on the remaining gulls. The gulls are killed under a permit issued by
the Canadian Wildlife Service. Planned improvements to the existing bird control program will
include additional coverage times and resources. These improvements are anticipated to
continue to effectively manage and to potentially reduce the residual risk of potential bird
hazards to aircraft safety. On-site bird control operations and activities will continue to be
coordinated with the Chatham-Kent Municipal Airport, as is current practice.
6.13.3 Net Effects – Bird Hazards to Aviation Safety
There are no anticipated net effects assuming the mitigation measures identified above are
implemented. Refer to Table 6-45 for a summary of the Bird Hazards to Aviation Safety potential
effects, proposed mitigation and net effects of the Undertaking.
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Table 6-45: Summary of Bird Hazards to Aviation Safety Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental Components
Potential Effects of the Undertaking (the Preferred Alternative) Proposed Mitigation
and Criteria

Net Effect

Built Environment - Bird Hazards to Aviation Safety
• Planned improvements to the existing bird control program
are anticipated to effectively manage and potentially reduce
The existing landfill operation
residual risk of potential bird hazards to aircraft safety.
has not had a negative
• Continued coordination with Chatham-Kent Municipal
• Continue and enhance bird control program and continue to
impact on the airport. The
Airport on on-site bird control operations and activities.
liaise with Airport staff.
proposed landfill expansion
will be operated in the same • For the “do nothing” alternative there would less of an
• Provide bird control resources and supplies to Airport.
way as the existing landfill is
attractant to birds to frequent the area, however the bird
operated.
control program and the on-going assistance to the airport
for bird control in general would also end.
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6.14 Built Environment – Design and Operations
The following criteria and indicators were used to assess the preferred alternative with respect
to the design and operations.
Table 6-46: Design and Operations Impact Assessment Criteria
Criteria

Climate change
resilience
(vulnerability of
systems).

Changes in
infrastructure
required.

Indicator

Vulnerability and
adaptive measures
of engineered
systems.

Rationale

There is potential
for extreme
weather events to
result in impacts to
the landfill.

Data Source
• Facility characteristics
(vulnerable assets).
• Engineers Canada Public
Infrastructure Engineering
Vulnerability Committee
(PIEVC) Protocol.
• Climate analytics report.

The preferred
alternative for
landfill expansion,
Need for changes to
leachate treatment
leachate collection,
and landfill gas
conveyance and
management may
treatment.
result in changes
to on-site
infrastructure.

• Quality and quantity of
leachate (historical data).
• Leachate generation modelling.
• Blenheim Wastewater
Treatment Lagoon Annual
Reports.
• Chatham-Kent Master Plan.

The preferred
alternative for
landfill expansion,
Need for changes to leachate treatment
gas management
and landfill gas
infrastructure.
management may
result in changes
to on-site
infrastructure.

• Landfill gas generation model
results (U.S. EPA LandGEM
modelling).
• Annual Monitoring Reports.

The following section provides the potential effects, proposed mitigation and net effects related
to the design and operations of the preferred alternative. Further information can be found in
Appendix D6 – Design and Operations Report.
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6.14.1 Potential Design and Operations Effects
6.14.1.1

Climate Change Resilience

It is expected that the planned 20-year operational period of the landfill expansion will be too
short to be significantly affected by impacts from climate change. However, during the postclosure period, longer term changes in precipitation and temperature could possibly affect the
vegetative cover growth on the closed landfill and/or runoff of surface water from the landfill
final cover and the performance of the components that comprise the stormwater management
system. For example, an increase in precipitation and/or an increase in storm intensity or
duration would increase the amount of runoff, potentially resulting in surface erosion of the
vegetated landfill final cover surface and exceedance of the capacity of the stormwater
management system.
Climate change adaptation was incorporated in the landfill expansion design in the following
ways:
• Surface water diversion berms are proposed on the landfill final cover to reduce runoff
velocity and minimize erosion;
•

The proposed perimeter ditches, stormwater ponds and Howard Drain relocation
were sized to include an allowance for increased storm intensity associated with
climate change. These surface water features were sized to accommodate the storm
conditions projected post-2050 at the Ridgetown RCS Climate Station, which are
approximately 15% higher than current storm conditions derived from historical data;
and

•

The side slope stability analyses included in Sub-Appendix D6-A considered the
potential effect of a rapid increase in leachate mound height in the landfill caused by
an extreme precipitation event.

The landfill operations will adapt to climate change affected events as described below:
• If stronger than anticipated winds render the litter control fences inefficient, higher
or longer litter control fences will be installed; and
•

Extreme heat and cold will require staff working outdoors to use applicable standard
operational procedures prepared and updated periodically to reflect changing
conditions. It is noted that landfill vehicles and equipment will continue to have
heaters and air conditioners to provide climate controlled conditions for outdoors
staff.
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6.14.1.2

Leachate Collection System

In terms of leachate generation and management, a long-term gradual increase in leachate
generation may occur since mean precipitation is projected to increase up to 15% in 2050 due to
climate change effects. Some of the increased precipitation will become runoff and therefore the
leachate generation may gradually increase by a fraction of the 15% mean precipitation increase
projected for 2050. As described in Section 4.3.1, the BWTL are projected to have an available
treatment capacity of 30% of their current approved treatment capacity available in 2040. This
available treatment capacity exceeds the potential gradual leachate generation volume increase
related to climate change.
Leachate treatment will be required in the post-closure period and Waste Connections will
continue to work with the PUC in the future to ensure the appropriate treatment of the leachate
from the site. The leachate being conveyed to the BWTL should be monitored as discussed in
Section 4.3.1, to identify any fluctuation in leachate quantity or quality related to climate change.
6.14.1.3

Landfill Gas Management

The expanded LFG collection system will be a similar, but expanded version of the existing LFG
collection system, which will be comprised of three (3) major components:
• LFG collection system (e.g., vertical gas extraction wells and/or horizontal collection
trenches, wellheads, LFG header pipe, LFG sub-header, and later piping);
•

LFG control system (e.g., blowers and flares); and

•

Condensate management system.

Vertical gas extraction wells and horizontal collection trenches will be installed within the waste
mass to extract LFG. The vertical gas extraction wells will be connected by a series of sub-header
and lateral pipes connected to a perimeter header system that will convey the collected LFG to
the LFG control system. Horizontal collection trenches will be connected in a similar fashion. The
collected LFG will be ultimately combusted via a series of blowers and flares. The condensate
formed in the LFG collection system and at the blower/flare stations will be collected and
transferred to the facility’s leachate management system.
As previously noted, there are currently two (2) flares installed on-site and a third one will be
installed under the current approval in 2020. With the additional estimated LFG flows, it is
anticipated that additional flaring capacity will be needed in the future to accommodate the
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additional gas quantities associated with the proposed landfill expansion. Detailed design with
equipment selection details will be submitted to MECP for approval following the EA approval.
Based on the physical site setting of the Ridge Landfill, potential migration of LFG through the
subsurface is expected to be very limited due to the impermeable soils at the Site. The native
silty clay soil is about 30 m deep, is generally homogeneous and has a low permeability. In
addition, the upper groundwater level in the surficial weathered soils is relatively shallow. Those
two (2) site conditions are natural limiting factors for potential subsurface lateral migration of
LFG between the waste disposal areas and potential receptors.
6.14.2 Proposed Design and Operations Mitigation
Measures will continue to be incorporated into the design of the landfill expansion to reduce the
impact of climate change on the landfill (climate change adaptation) such as erosion control
measures and adjustment to stormwater facility sizing. Perimeter ditches, ponds and the Howard
Drain relocation are designed to include allowances for increased storm intensity associated with
climate change.
During operation, the Waste Connections will continue to review assumptions related to climate
change and consider how any change in assumptions has the potential to impact the project and
how adaptive measures can continue to be incorporated into the site design.
Higher or longer litter control fences will be installed if stronger than anticipated winds are
encountered. Staff working outdoors will use applicable standard operating procedures in
periods of extreme heat or cold.
The current approach to leachate management will continue through an extension of the
leachate collection system to accommodate the new phases of construction, and conveyance via
the existing forcemain to the BWTL. The leachate being conveyed to the BWTL will continue to
be monitored.
The current approach to LFG management will continue through an extension of the LFG
management system to accommodate the new phases of construction, consisting of construction
of additional flares. The LFG management performance will be monitored. If the performance of
the gas collection system or blower/flare station plant is not adequate, improvements can be
made to achieve the required performance. For gas collection, improvements could include
addition of new wells/horizontal collectors, or alteration or closure of existing wells. Blower/flare
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station modifications could include alteration of equipment, gas treatment processes, or
operating procedures.
Berms will be constructed using mostly excavated soil from new cell construction.
6.14.3 Net Effects – Design and Operations
There are no anticipated net effects assuming the mitigation measures mentioned above are
implemented. See Table 6-47 for a summary of the Design and Operations potential effects,
proposed mitigation and net effects of the Undertaking.
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Table 6-47: Summary of Design and Operation Potential Effects
Summary of Potential Effects of the Undertaking (the Preferred Alternative)
Environmental
Components and
Criteria

Potential Effects of the Undertaking (the Preferred Alternative)

Proposed Mitigation

Net Effect

Built Environment - Design and Operation
• Higher or longer litter control fences will be installed if stronger
than anticipated winds are encountered.
• In the shorter term, extreme heat and cold could impact staff • Staff working outdoors will use applicable standard operating
working outdoors and stronger than anticipated winds could
procedures in periods of extreme heat or cold.
result in an increase in potential for blowing litter.
• Appropriate sizing of stormwater ponds.
• In the longer term changes in precipitation and temperature
• Surface water diversion berms are included in final cover design to
Climate change
• No net effect on the site design as a result of climate change
resilience (vulnerability
could affect runoff of surface water from the landfill final
reduce runoff velocity and minimize erosion.
anticipated.
of systems).
cover and the performance of the components that comprise • Perimeter ditches, ponds and the Howard Drain relocation are
the stormwater management system.
designed to include allowance for increased storm intensity
• With the “do nothing” alternative no design of an expansion is
associated with climate change.
required.
• Geotechnical assessment considered the potential effect of a rapid
increase in the leachate mound height in the landfill caused by an
extreme precipitation event.
• The leachate collection system will be extended to
accommodate the proposed expansion with continued
conveyance by existing forcemain to the BWTL.
• Although available information indicates that BWTL can
adequately treat the expected leachate over the expansion
Changes in
period, there is the potential that modifications to the
infrastructure required.
treatment processes may be required. With the “do nothing”
alternative, leachate from the existing landfill would continue
to be treated at the BWTL

• The leachate being conveyed to the BWTL will continue to be
monitored.
• Continue to work closely with Chatham-Kent PUC to monitor
capacity and treatment effectiveness of the BWTL.

• The landfill gas management system will be extended to
• Enhance/modify LFG system as required to address changing
accommodate the proposed expansion with continued flaring.
conditions and effectiveness/efficiency of system.
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• No net effect on landfill gas infrastructure anticipated.
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6.15 Cumulative Effects
Section 3.3 of the MECP Code of Practice for Preparing and Reviewing Environmental
Assessments in Ontario 196 encourages proponents to include information about potential
cumulative effects of the project in combination with past, present and reasonably foreseeable
future activities where possible. Guidance on completing cumulative impact assessments can be
found in the federal government document Assessing Cumulative Environmental Effects Under
the Canadian Environmental Assessment Act, 2012 197 . Based on this guidance document the
Approved Amended Terms of Reference laid out the following steps to determine the potential
cumulative effects of the proposed undertaking together with other existing and potential future
developments:
1. Summarize potential future impacts from the proposed expanded Ridge Landfill (e.g.,
noise, odour, traffic related effects, etc.).
2. Identify other existing or proposed projects/activities that may be constructed and/or
operated in the planning period within the project study areas. Such projects will be
determined through discussion with the local municipality (Planning Department) as
well as through input from project stakeholders and Indigenous Communities and
Organizations.
3. The identified projects will be characterized based on the potential for effects
including the timing, nature, and spatial extent of potential effects. Characterization
will be completed using available secondary source information.
4. Identify where there is potential for impacts from the Ridge Landfill expansion to
overlap time/space with the effects of other projects/activities.
5. For identified cumulative effects, describe the nature and extent of these possible
effects and as appropriate, propose mitigation, impact management and/or
monitoring strategies to address them.
6. Document results in the EA Report.

196

Ministry of the Environment, Conservation and Parks (2014a). Code of Practice: Preparing and Reviewing Environmental
Assessments in Ontario, January 2014.
197 Government of Canada (2012). Assessing Cumulative Environmental Effects under the Canadian Environmental Assessment
Act, March 2018, Version 2. Note: the Canadian Environmental Assessment Act has been replaced by the Impact Assessment
Act (2019). Cumulative effects guidance documents under the new act have not been prepared.
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Table 6-48 at the end of the section summarizes the potential future impacts from the Ridge
Landfill as documented in this EA, other activities that could overlap with effects from the Ridge
and the resulting potential cumulative effects.
6.15.1 Other Existing or Proposed Projects/Activities and Potential Effects
It is important to understand the context and character of the area in which the Ridge Landfill is
located including proposed projects and activities as the effects from these activities could act
together with the effects from the proposed Ridge Landfill expansion.
As discussed in Section 3 of this EA, the Ridge Landfill is located in a rural area where agriculture
is the primary activity and this is anticipated to continue into the future. Ongoing farming
activities can result in some dust and odour impacts and farm equipment make use of the same
road that waste trucks use to get to the Ridge Landfill. Due to the decades of farming in ChathamKent the area has limited natural forest cover remaining. As a result of this, woodlots are
important in the area and in 2007, in partnership with the Lower Thames Valley Conservation
Authority, the municipality initiated the Chatham-Kent Greening Strategy – Greening Partnership.
In 2019, the Ridge Landfill Community Trust donated $1 million dollars to the Lower Thames
Valley Conservation Authority toward the greening of South Kent. The money will be spent on
projects including but not limited to: tree planting, wetland restoration, grassland planting and
pollinator habitat. Whenever possible the program will work to create linkages to established
woodlots and natural areas to reduce habitat fragmentation. Projects can be delivered on private
or public lands. These projects are intended to be implemented within the first ten (10) years of
the landfill expansion planning period. As part of the landfill expansion, Waste Connections has
committed to undertake these types of naturalization initiatives on approximately ten (10)
hectares of Waste Connections owned property on or around the site as separate projects and
in addition to the 2:1 replacement of the southwest woodlot.
There has been some recent discussion initiated by local residents regarding the provision of
municipal water along Middle Line. Chatham-Kent has confirmed that a new waterline will not
be constructed at this time. As the waterline is a local improvement, it could go ahead at some
time in the future if the majority of residents that front on the road where the waterline would
be located agree to pay for it or if some other funding mechanism was available. If it did proceed
then there would be some short term construction impacts such as noise and traffic associated
with the construction. The impacts would be very brief as waterline construction would be
limited to a matter of a few weeks. Middle Line is not part of the designated haul route for the
Ridge Landfill, so cumulative impacts associated with landfill operation and waterline
construction are not anticipated. It has been confirmed by the Chatham-Kent PUC that there are
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no municipal waterline installations being planned on the designated haul route or anywhere
else within the vicinity of the landfill. 198
Chatham-Kent may undertake periodic road maintenance in the area over the next 20 years;
however, this is anticipated to be sporadic and there are no major road upgrades planned in the
area or along the designated haul route. The 401/Highway 40 interchange was upgraded in 2018
and the intersection of Communication Road and Drury Line and a large portion of Drury Line
along the haul route were upgraded in 2018. There is no land development planned in the area 199.
The only recent development (2019) was the construction of a small commercial “Red Barn
Brewery” on a private property located on Middle Line and approximately two (2) kilometers
from the landfill. The balance of that property is used for agricultural purposes.
There are currently no future expansion plans for the Chatham-Kent Municipal Airport.
Over the last 10 years there have been a number of projects to install wind turbines in farm fields
in the area. There are no known cumulative impacts between the landfill and wind turbine
operations. There are no future known wind resource projects planned in the vicinity of the Ridge
Landfill. The only known project in the area is a potential upgrade to the BWTL. The Municipality
has identified that conversion of the BWTL to a mechanical plant is planned for some time in the
future. In the shorter term, regular monitoring of the leachate and the BWTL will determine if
and when any interim upgrades are needed. The BWTL are approximately 2 km southeast of the
landfill. The construction window for an interim upgrade is anticipated to be in the order of two
(2) to four (4) months during which time there is expected to be some equipment use at the
BWTL and trucks using local roads. The BWTL is not located on the designated haul route for the
Ridge Landfill although trucks accessing the BWTL may travel along a portion of the haul route.
There is some potential for typical construction related disruption effects from this project
including dust, noise and odour. These potential effects are not anticipated to be significant. If
the BWTL is converted to a mechanical plant in the future, the construction impacts would likely
span a longer period, possibly up to 18 months.
6.15.2 Potential Cumulative Effects and Proposed Mitigation
Determining cumulative effects requires consideration of the effects of the proposed expansion
and the effects of other activities that might take place at the same time or in the same area as
the expansion. If there are effects of multiple activities at the same time and/or in the same

198
199

Correspondence with Municipality of Chatham-Kent, Manager, Public Utilities Commission, January 3, 2020.
Correspondence with Municipality of Chatham-Kent, Manager, Planning Services, January 6, 2020.
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location there is a potential for those effects to act together resulting in a different or more
significant effect. If it is determined that there is a cumulative effect, there may be additional
mitigation that could be put in place to minimize the combined effect. Table 6-48 identifies the
potential cumulative effects resulting from the proposed Ridge Landfill expansion and other
activities in the area. The criteria and indicators used for the cumulative effects evaluation are
consistent with those used for the assessment of the Preferred Alternative previously used in this
section.

Waste Connections of Canada
Ridge Landfill Environmental Assessment Report

589

Table 6-48: Potential Cumulative Effects
Criteria Group/Criteria200

Potential Effects of the Ridge

Existing or Proposed Activities that Overlap

Proposed Mitigation

Potential Cumulative Effects

The area is primarily agricultural with large areas
of meadow, fallow fields and barns. Farming
activities in the area add and remove meadow
habitat regularly as fields lay fallow and are
subsequently cultivated.

Terrestrial habitat

Given that this is an active agricultural area, the
changes to habitat as a result of farming are not
Chatham-Kent is regularly looking for ways to
Key mitigation measures include: replacing
anticipated to act cumulatively with the effects of
green their community. LTVCA has been involved meadow habitat; constructing new barn swallow
• Temporary removal of habitat of the eastern
the Ridge Landfill expansion.
in the discussions about tree planting with Waste nests; and replanting trees.
meadowlark.
Connections and the Ridge Landfill Community
• Potential to remove barn swallow nests.
While some temporary effects exist, overall the
Trust donated $1 million dollars towards the
The full list of proposed mitigation identified in
• Removal of the southwest woodlot.
planned re-planting of trees together with the
greening of South Kent in 2019.
Table 6-2, Table 6-3 and Section 6.1.2 will
donation towards greening South Kent will result
Assess potential impact on
address potential effects from the Ridge.
in a significant cumulative increase in forest cover
terrestrial biological systems (e.g.,
As part of the landfill expansion Waste
in the area over a 15 to 20 year timeframe.
vegetation, wildlife and wildlife
Connections has committed to undertake
habitat, significant woodlots).
naturalization initiatives on approximately 10
hectares of Waste Connections owned property
as separate projects and in addition to the 2:1
replacement of the southwest woodlot.
Potential impacts on habitat of
Endangered or Threated Species
as well as medicinal or culturally
sensitive species of importance to
Indigenous Communities and
Organizations.

Aquatic habitat
Potential for impact on fish and
fish habitat (e.g., ponds, drains
and streams).

Hydrogeology
Contaminating Lifespan
Potential impacts to groundwater
quality.
Potential impacts to groundwater
quantity.

200

• Temporary impact to limited fish habitat as
Howard Drain is re-located.

The area is primarily an active farming area.
Runoff from farm fields impacts the local drains
on an ongoing basis.

Key mitigation measures include the design of
the relocated drain with improved fish habitat
where possible.
The full list of proposed mitigation identified in
Table 6-2, Table 6-3 and Section 6.1.2 will
address effects of the Ridge.

• The leachate contaminating lifespan is
Existing farming activities have minimal impact on
Key mitigation measures include engineering
predicted to be approximately 380 years for groundwater and there is limited development
controls such as clay liners and leachate
the expansion. The contaminating lifespan
pressure in this area that would impact the
collection systems.
for the existing landfill without the expansion hydrogeological environment surrounding the
is expected to be 325 years, a net increase of Ridge Landfill.
The full list of proposed mitigation to address
55 years. This is still well below the
potential effects of the Ridge are identified in
approximately 3,000 years anticipated for
Notably, the background chemistry of
Table 6-6, Section 6.2.2 and Appendix D6 – D
leachate to reach the groundwater aquifer. groundwater in southwestern Ontario has
and O report.
• Contaminant transport modelling determined naturally occurring sulphate concentrations

All criteria used in Sections 6.1 to 6.14 are listed for reference, potential effects were not identified for all criteria.
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Overall, the relocation of Howard Drain will result
in localize aquatic habitat improvements. The
farm run-off will not change from the current
condition and will not negatively impact the ability
to improve fish habitat in the newly designed
drain.
The over 30 m of clay till and engineered leachate
collection systems will protect the groundwater
and water supply. Given the impermeable soils,
there are no other activities in the area that are
anticipated to act cumulatively on the
groundwater system. The quality of water in the
bedrock aquifer is a function of the local geology
and hydrogeological conditions and in no way is
related to past or current activities of the landfill.
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Criteria Group/Criteria200
Potential impacts to water supply
wells.

Potential Effects of the Ridge
that all predicted concentrations of potential
contaminants will be below the allowable
concentrations identified in the Reasonable
Use Guidelines.
• There is limited potential for impact to
groundwater recharge quantity from the site
given that recharge in this area is very low
due to the impermeable soils.

Existing or Proposed Activities that Overlap

• Temporary impact to benthos due to
relocation of Howard Drain which will
The area is primarily an active farming area.
Changes in surface water quality.
recolonize over time.
Runoff from farm fields impacts the local drains
• Potential for erosion and sediment transport on an ongoing basis.
Changes in surface water quantity.
during construction.

Atmospheric
Potential impacts to air quality
from the landfill based on
indicator compounds (particulate
[TSP, PM10, PM2.5], SO2/CO/NOx;
H2S/Vinyl Chloride/Chloroform,
and odour).
Potential impacts on air quality
(based on indicator compounds
[TSP, PM10, PM2.5], SO2/CO/NOx;
from haul route).

Climate change
GHG emissions potential.

The ongoing active farming areas, airport and
traffic on local roads contribute to air quality.

Key mitigation includes suitable erosion control
and testing of stormwater before release to the Benthos in the Howard Drain will recolonize after
local drains. The full list of proposed mitigation the relocation. The farm run-off will not change
identified in Table and Section 6.3.2 will address from the current condition.
potential effects from the Ridge Landfill.

Key mitigation includes landfill industry best
practices such as road cleaning, application of
daily cover and road watering and dust
suppression as well as the expansion of the
landfill gas collection system and continuation of
flaring.

The full list of proposed mitigation identified in
Projected nominal increase in non-landfill related
Table 6-24 and Section 6.4.3 will address
local traffic volume along haul route.
potential effects from the Ridge.

• Increase in GHG emissions over the life of the The ongoing active farming area and traffic on
landfill.
local roads contributes to greenhouse gas.
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Potential Cumulative Effects

greater than the ODWS in Layer 1 (surficial layer)
and is expected to be highly variable due to the
heterogeneous nature of this hydrostratigraphic
unit, while Layer 2 (clay till) and Layer 3 (bedrock
aquifer) have high sodium and chloride
concentrations.

Surface water

• Expansion will result in an increase in
concentrations for most air quality indicator
compounds as a result of an increase in the
amount of waste and associated landfill gas.
The expanded landfill will continue to
operate within regulatory compliance limits.
• For the haul route, for all indicator
compounds, the predicted 2041
concentrations are expected to be the same
or lower than the existing conditions. This is
attributable to predicted improvements in
vehicle operation.
• The modelling results indicate that there is
no increased impact to local air quality from
current levels, attributable to the haul route
as a result of the proposed landfill expansion.

Proposed Mitigation

Key mitigation includes the expansion of the
landfill gas collection system and continuation of
flaring. The full list of proposed mitigation
identified in Table 6-26 and Section 6.5.2 will
address effects from the Ridge resulting in a
nominal increase in GHG emissions over the
local service area.

The air quality assessment completed for the
Landfill expansion includes the contribution to
impacts from existing and future background
conditions and concludes that air quality in the
area and along the haul route will be within
compliance limits. There are no known new
contributors to air quality impacts in the future
that have been identified in the area.

GHGs from the Ridge in the future are anticipated
to contribute approximately 2% of the GHG
emissions in the landfill local service area.
Even considered cumulatively with the emissions
from local agricultural operations, and traffic on
local roads the GHG contribution is anticipated to
be minimal.
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Criteria Group/Criteria200

Potential Effects of the Ridge

Existing or Proposed Activities that Overlap

Proposed Mitigation

Social
• Displacement of residents within the two (2)
Potential for displacement of
leased on-site residences.
residents or residential properties. • Some potential for off-site dust, odour, noise
and blowing litter under certain conditions.
Potential for effects to off-site
• A new view of the landfill for three (3)
residents and businesses (e.g.,
residences.
fruit market and small equipment • Some dust and noise along the haul route
The ongoing active farming areas and traffic on
dealer) from the landfill.
when compared to a “do nothing” scenario local roads contributes to nuisance effects such
with no landfill traffic.
as noise, dust and odour.
Potential for impacts on residents • Potential for positive benefits resulting from
and businesses from dust and
the collaboration between Indigenous
noise along the haul route.
Communities and Organizations and Waste
Connections (e.g. tree planting on First
Potential for impacts and benefits
Nations land, archeology assessments,
to Indigenous Communities and
consultation on native species).
Organizations.

Key mitigation includes the continuation of
flaring to reduce odour, dust and litter control
and ongoing communication with landfill
neighbours.
The full list of proposed mitigation identified in
Table 6-29 and Section 6.6.2 will address
potential effects from the Ridge with some
potential for nuisance effects to occur under
certain conditions.

Potential Cumulative Effects
Ongoing off-site farm activity will not result in
cumulative impact associated with the
displacement of residents or views. Nor will it
change the potential for positive benefits
associated with collaborating with Indigenous
Communities.
Noise, dust and odour from the existing off-site
farming activities and from on-site landfill
activities could occur at the same time. Waste
Connections will continue to encourage landfill
neighbours to report occurrences of noise, dust
and odour impacts so they can be addressed.
The continuation of the relationship that Waste
Connections has developed with Indigenous
Communities in the area is positive.

Economic
Potential for impacts to the wider
economy in the Municipality of
Chatham-Kent.
Potential impacts to property
values.

• Continued positive impact on the community
related to continued employment and
spending within the local community.
• Property value impacts as a result of the
expansion are unlikely based on current
operation and experience.

The area surrounding the Ridge Landfill is
primarily an active farming area. Economic
activities related to farming contribute to
employment opportunities in the area
surrounding the Ridge Landfill. There are no
known potential developments in the area that
will impact the local economy or land values.

Key mitigation includes the ongoing Property
Value Protection Program which will continue
with the expansion.

• Removal of some lands from agricultural use
over time and loss of associate crops.
• Potential continuation of occasional effects
on farming (e.g., litter).
• Loss of land being cultivated by two (2)
farmers

There is limited development pressure in this
area that would result in any significant reduction
in off-site agricultural uses. There is also an
abundance of agricultural land in the area that
requires the employment of farmers.

Key mitigation includes allowing the on-site
farming to occur for as long as possible until land The removal of the agricultural lands for the
is needed for landfill development activities and expansion reflect a small change within a larger
continued litter control. The full list of proposed agricultural community that is not experiencing
mitigation to address potential effects are
pressure on its agricultural lands.
identified inTable 6-33 and Section 6.8.2.

The Ridge Landfill will continue to act cumulatively
with the agriculturally based economic activities in
the area resulting in a positive economic benefit
for Chatham-Kent.

Capital and operating costs.
Agriculture
Assess potential for impacts to
agricultural resources.
Assess potential for impacts to
farm operations along the haul
route.
Loss of agricultural employment.
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Potential Effects of the Ridge

Existing or Proposed Activities that Overlap

Proposed Mitigation

There is limited development pressure in this
area that would impact off-site cultural heritage
features surrounding the Ridge Landfill.

Key mitigation includes documentation and
salvage of heritage features as discussed in Table
With limited development pressure in the area the
6-35 and Section 6.9.2.
cumulative impact of their removal is considered
minimal.
No mitigation for potential cumulative effects
required.

• The site will be cleared with Stage 2 and
Stage 3 investigations (where identified).
However, even after clearance there will be
some potential to uncover archaeological
resources during construction. If resources
are identified during construction
appropriate procedures will be followed.

There is limited development pressure in this
area that would impact off-site archaeological
features surrounding the Ridge Landfill.

Key mitigation includes completing all
archaeological assessments and obtaining
archaeological clearance prior to construction.
The full list of proposed mitigation to address
net effects are identified in Table 6-37 and
Section 6.10.2.

• Changes to the Chatham-Kent Official Plan
and Zoning by-law are required.
• Drainage Act approval is required.

Key mitigation includes working with ChathamThere is limited development pressure in the area Kent to apply for amendments to change the
that would result in other pressures to change
land use on-site. The full list of proposed
policy documents.
mitigation to address potential net effects is
identified in Table 6-39 and Section 6.11.2.

Cultural Heritage
Potential for impact on cultural
heritage resources.

Archaeology
Potential for impact on
archaeological resources.

• There are identified cultural heritage
resources on-site that will be removed.

Potential Cumulative Effects

The identification of any artifacts would not be
influenced by surrounding activities and with
limited development pressure in the area the
cumulative impact on archaeological resources is
considered minimal.

Land Use
Potential for changes to land use
designations.
Potential for additional approvals
or permits (e.g., airport zoning).
Transportation
Potential impact on transportation • The proposed expansion will result in the
There is limited development pressure in this
service along the waste haul route.
continuation of the 200 waste trucks per day area that would impact off-site traffic
that access the Ridge Landfill.
surrounding the Ridge Landfill.
Potential for change in traffic
safety.

Bird Hazards to Aviation Safety
Potential impact on the ChathamKent Airport.

• The proposed landfill expansion has the
potential to continue to be an attractant for
bird populations.
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With limited development in the vicinity, the
change of land use is not anticipated to result in
pressure to make additional land use changes.

Key mitigation is to continue to monitor road
conditions and providing funds for upkeep as
With limited development in the area, the
well as ongoing drive education and awareness.
continuation of landfill truck traffic will result in
The full list of proposed mitigation to address
minimal change compared to current conditions.
potential effects is identified in Table 6-43 and
Section 6.12.2.

Key mitigation includes the continued
coordination with the Chatham-Kent Municipal
There is limited potential for expansion of
Airport. The full list of proposed mitigation to
agricultural activities in the area and no known
address potential effects is identified in Table
developments in the area that would result in an
6-46 and Section 6.13.2.
increase in the attraction of bird populations to
the area.
No mitigation for potential cumulative effects
required.

Both the landfill and airport will operate as they
do today and without any other changes in the
area to result in a change in bird populations there
is no potential for cumulative effects.
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Criteria Group/Criteria200
Design and Operations
Climate change resilience
(vulnerability of systems).
Changes in infrastructure
required.

Potential Effects of the Ridge
• There is potential for extreme weather
events to result in impacts to the landfill.
• The preferred alternative for landfill
expansion, leachate treatment and landfill
gas management may result in changes to
on-site infrastructure.
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Existing or Proposed Activities that Overlap

Climate change has the potential to result in
extreme weather events at a local and global
level, beyond the Ridge Landfill.

Proposed Mitigation

Potential Cumulative Effects

Key mitigation includes designing the on-site
stormwater system to accommodate changing
climate. The list of proposed mitigation to
address potential effects is identified in
Table 6-47 and Section 6.14.2 will address
cumulative effects.

Severe weather events may impact the Ridge
Landfill and surrounding area. The Ridge Landfill
would be a significant benefit to the local area for
disposal of material caused by a severe
event(s)/natural disaster (as demonstrated with
local large flooding in 2019).
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