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12. VEGETATION AND WETLANDS
This section describes and summarizes the assessment of environmental effects of the East-West Tie
Transmission Project (the Project) on vegetation and wetlands. In this environmental assessment (EA), vegetation
and wetlands are considered at the ecosystem level. Ecosystems are defined as integrated and stable
associations of living and non-living resources functioning within a defined physical location. The combination of
living and non-living components act together to fulfill important services such as the production of food and water,
the control of climate and disease, as well as nutrient cycling and crop pollination. Additionally, ecosystem services
include providing important cultural services such as spiritual and recreational benefits. The maintenance of
healthy ecosystems is integral to the continuation of ecosystem services, and as such, ecosystems and the
individual plants that make up the living resource component of the ecosystems, have been examined in this
assessment of environmental effects.
The assessment follows the general approach described in Section 5. The main steps in this assessment include:



considering input from Indigenous communities, government representatives and agencies,
other communities, property owners, and people or groups interested in the Project during the ongoing
consultation and engagement process (refer to Section 12.1);




identifying information and data sources used in the assessment (refer to Section 12.2);



establishing temporary boundaries (i.e., construction and operation phases) and study areas (i.e., Project
footprint and local study area) for the assessment of effects on vegetation and wetlands (refer to Section
12.4);



describing the existing environment (i.e., baseline characterization) and identifying environmentally sensitive
features specific to each criterion (refer to Section 12.5);




identifying potential Project-environment interactions (refer to Section 12.6);

identifying and rationale for selection of criteria and indicators for vegetation and wetlands (refer to Section
12.3);

undertaking the net effects assessment (refer to Section 12.7):









identifying potential environmental effects;
identifying mitigation measures;
predicting the net effects; and
characterizing the net effects (i.e., after mitigation) of the Project on environmental criteria (refer to
Section 12.8).

assessing the significance of the net effects (refer to Section 12.9);
conducting a cumulative effects assessment of the net effects in combination with other past, present, or
reasonably foreseeable developments (RFDs) and activities and assessing significance, if applicable (refer
to Section 12.10);



determining the degree of certainty in the net effects prediction and associated assessment of significance
(refer to Section 12.11); and



identifying follow-up, inspection, and monitoring programs that will be completed during and after construction
(refer to Section 12.12).
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12.1 Input from Consultation and Engagement
Consultation and engagement for the Project considered Indigenous communities, regulatory agencies, property
owners, interest holders, Crown interests and the general public. Consultation activities are described in Section
2 of the amended EA Report. The draft and final EA Reports were each subject to a public review and comment
period. Comments received on the draft EA Report, responses and change log are provided in Appendix 1-III.
Comments received on the final EA Report and responses are provided in Appendix 1-IV. The following concerns
related to vegetation and wetlands were raised during consultation and engagement and from comments received
on the draft and final EA Reports:



Ministry of Environment and Climate Change (MOECC), Ministry of Natural Resources and Forestry (MNRF),
and Métis Nation of Ontario (MNO) expressed concern that many responses to comments on the draft EA
Report were provided in Appendix 1-III of the final EA Report and not integrated into the body of the final EA
Report. Suggested changes acknowledged in responses to comments on the draft EA Report but not
incorporated into the final EA Report have been incorporated into the amended EA Report where appropriate.



MOECC, MNRF and Indigenous communities expressed concern with the pathway screening methodology
employed in the draft and final EA Reports. The EA methods have been revised and feedback has been
incorporated. The terms “effect pathway” and “assessment endpoint” were removed from the amended EA
Report. This revision is reflected throughout this section of the amended EA Report.



MOECC, MNRF and Indigenous communities expressed concerns about the use of the pathway screening
method excluding some potential Project effects from being carried forward to the net effects assessment.
All potential Project effects are considered in the net effects assessment and a net effects assessment table
was added as Table 12-25, 12-26 and 12-27 to this section.



MNRF expressed concerns about the data used to present the wetlands and other ecosites in the vegetation
and wetlands report. The figures and data in Section 12 and Appendix 12-V of the amended EA Report have
been prepared using the Land Information Ontario.



MNRF expressed concerns about the assessment of Critical Landform/Vegetation Associations (CLVAs) in
the final EA Report (see input from public consultation above). CLVAs were specifically assessed in Section
12 and a discussion of MNRF’s concerns is provided in Section 12.3.



MNRF noted that stripping topsoil in wetlands and stockpiling for future reclamation was not considered a
temporary disturbance. Section 12 of the amended EA Report has been updated to address disturbances in
wetlands.



Multiple Indigenous communities expressed general concerns about the requirement for new land
disturbance as a result of the Project and the potential for this to result in the removal of vegetation. The
removal of vegetation is assessed as a potential effect in Section 12.7 of the amended EA Report.



Animbiigoo Zaagi’igan Anishinaabek First Nation had concerns about effects on medicinal plants and berries
and wanted protection of birch stands and ‘chaga’. Red Rock Indian Band also requested the opportunity to
remove ‘chaga’ from the Project footprint prior to construction. Chaga is a parasitic fungus typically found on
birch trees, valued for its perceived health benefits. NextBridge noted these concerns in Section 2.2.5 of the
amended EA Report. A general construction schedule is provided in Table 4-4 of the amended EA Report
and will be circulated to affected communities including those who wish to clear vegetation species in the
Project footprint such as Animbiigoo Zaagi’igan Anishinaabek and Red Rock Indian Band prior to
construction.



Ojibways of Batchewana had concerns about potential effects on black birch, which has significant cultural
value and requested that any black birch cut on the right-of-way (ROW) is given to community Elders.
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Missanabie Cree First Nation had concerns about potential effects on medicinal plants. Concerns regard
reduction in the availability of traditional plants for harvesting is assessed in Section 17.7.10 of the amended
EA Report and loss or alteration of currently available plant and material harvesting sites is assessed in
Section 17.7.11 of the amended EA Report.



Pays Plat First Nation requested assurances that environmentally important areas, such as wetlands, are
going to be protected. Potential effects to wetland ecosystems are assessed in Section 12.7.4 of the amended
EA Report. A description of Project components and some associated environmental constraints considered
during their placement is provided in Section 4.2 of the amended EA Report.



Métis Nation of Ontario expressed concerns about the potential for effect on riparian zones. Effects on
riparian ecosystems are assessed in Section 12.4, 12.5 and 12.6 of the amended EA Report.



Pays Plat First Nation had questions regarding the removal of forested land and timber along the ROW and
wanted to know what will happen with the removed wood. Pic Mobert First Nation asked if communities would
be able to collect wood debris or merchantable timber for their own purposes. Red Rock Indian Band had
concerns about the loss of vegetation, including timber. Clearing and grubbing and removal of merchantable
timber is discussed in Section 4.3.1.2 of the amended EA Report.



Pic Mobert First Nation expressed concerns about the potential for impacts to blueberry patches between the
highway and the Project ROW. Loss or alteration of currently available plant and material harvesting sites is
assessed is Section 17.7.11 of the amended EA Report.



Animbiigoo Zaagi’igan Anishinaabek First Nation and Métis Nation of Ontario raised a concern about the use
of herbicide sprays. Biigtigong Nishnaabeg, Bingwi Neyaashi Anishinaabek, Michipicoten First Nation, and
Red Rock Indian Band raised concerns about spraying of vegetation and recommended that mechanical or
manual removal of vegetation is conducted instead. Missanabie Cree First Nation raised concerns about the
potential for herbicide application to affect berries and medicinal plants and recommended that mechanical
clearing be conducted rather than herbicide use. Pays Plat First Nation expressed concerns regarding
herbicide and chemical application on vegetation and wanted to know if the community will be notified when
and where herbicide application is occurring. Pays Plat First Nation requested that NextBridge not use
chemical sprays in Pays Plat First Nation territory. Pic Mobert expressed concerns about herbicide application
and requested the use of manual vegetation management methods within 50 kilometer (km) of their reserve.
Potential effects due to the application of herbicides are addressed in the following sections:












Section 7.7 (Surface Water);
Section 8.7 and 8.8 (Groundwater);
Section 12.6, 12.7 and 12.8 (Vegetation and Wetlands);
Section 13.6 and 13.7 (Fish and Fish Habitat);
Section 14.6 and 14.7 (Wildlife and Wildlife Habitat);
Section 17.6, 17.8 and 17.8 (Indigenous Current Use of Land and Resources for Traditional Purposes);
Section 19.6, 19.7, 19.8 (Non-Traditional Land and Resource Use); and
Section 21.6 and 21.7 (Human Health).

Animbiigoo Zaagi’igan Anishinaabek First Nation wanted to know if a re-seeding program would be
implemented in areas disturbed during clearing. Ojibways of Garden River requested information on the
revegetation of cleared areas. Pic Mobert First Nation recommended replanting and reseeding of disturbed
areas with berry bushes. Red Sky Métis Independent Nation requested that reseeding of forested areas
should include berry bushes to provide habitat for bears. Decommissioning, Clean-Up and Reclamation is
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discussed in Section 4.3.1.11 of the amended EA Report, a Decommissioning Plan was added as Section
6.8 to the Construction Environmental Protection Plan (CEPP; refer to Appendix 4-II).



Multiple Indigenous communities also requested information on monitoring programs and requested to be
involved in the implementation of monitoring programs. Monitoring is discussed in Section 23 of the amended
EA Report. Post-construction monitoring is discussed in Section 6.10 of the CEPP (refer to Appendix 4-II).
Environmental management during operations is discussed in Section 5 of the Operation Environmental
Management Plan (OEMP; refer to Appendix 4-III).



During public consultation, concerns were expressed regarding vegetation clearing and vegetation
management during operation in the preferred route ROW. Clearing and grubbing is addressed in Section
4.3.1.2 of the amended EA Report. Removal of vegetation is assessed in Section 12.6, 12.7 and 12.8 of the
amended EA Report. Vegetation management during operations is described in Section 5.3 of the OEMP
(refer to Appendix 4-III).



During public consultation, concerns were expressed regarding burning of cleared vegetation. Increase in
federal and provincial greenhouse gas emissions, including from the burning of biomass, is assessed in
Section 10.7.1.1 of the amended EA Report.



During public consultation, concerns were expressed regarding potential effects of the Project on sensitive
Nature Reserve lands owned and cared for by the Thunder Bay Field Naturalists. These concerns are
discussed in Section 12.5.2 and 12.7.2 of the amended EA Report.



During public consultation, concerns were expressed regarding potential effects of the Project on talus
slopes, sensitive plant species, or other rare vegetation communities. Effects to rare ecosites are discussed
in Section 12.6, 12.7 and 12.8 of the amended EA Report. The Project is not expected to disturb the three
least common and available ecosites in the vegetation and wetlands local study area (LSA) and regional
study area (RSA) including talus slopes (refer to Section 12.7.2).



During public consultation, concerns were expressed regarding erosion control. A Sediment and Erosion
Control Plan was added as Section 8.1 of the CEPP (refer to Appendix 4-II). Project effects resulting in the
potential for soil erosion are assessed in Section 12.4, 12.5, 12.6 and 12.7.

Concerns have been considered and addressed in this section of the amended EA Report. Specific responses to
concerns expressed by Indigenous communities are also included in Section 2.2.5 of the amended EA Report and
a detailed public and Indigenous consultation and engagement record is provided in Appendices 2-III and 2-IX,
respectively.

12.2 Information Sources
Information incorporated into the vegetation and wetlands assessment was obtained from the following sources:










the Project Description (refer to Section 4);
baseline natural heritage existing conditions report for the Project (refer to Appendix 12-I; Appendix 12-II);
Indigenous Current Use of Lands and Resources for Traditional Purposes (refer to Section 17);
studies published in scientific journals and reports;
other EA reports for developments in northwestern Ontario;
Forest Management Plans (FMPs);
Forest Resource Inventory (FRI) data (GreenForest Management Inc. 2016; MNRF 2016a);
Provincial Wetland Layer (MNRF 2017);
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Ontario Hydrological Network layer (MNRF 2016b, 2017)



Natural Heritage Reference Manual for Natural Heritage Policies of the Provincial Policy Statement, 2005
(MNR 2010);



legislation and guidance provided by federal (e.g., Committee on the Status of Endangered Wildlife in Canada
[COSEWIC 2016], Species at Risk Act [SARA; Government of Canada 2002]), and provincial governments
(e.g., Endangered Species Act, 2007 [Government of Ontario 2007] under the Species At Risk in Ontario list
developed by the Committee on the Status of Species at Risk in Ontario [COSSARO; Government of Ontario
2016], NHIC species of conservation concern [Government of Ontario 2017] authorities and expert
committees); and



Environment and Climate Change Canada’s Species at Risk database (Government of Canada 2016).

electronic data obtained from the MNRF through Land Information Ontario and the Natural Heritage
Information Centre (NHIC) (MNRF 2016b; 2017);

Some of these sources were also used to identify the locations of natural heritage features such as:




Provincially Significant Wetlands (PSW) (MNRF 2016b; 2017); and
Areas of Natural and Scientific Interest (ANSI; MNRF 2016b; 2017).

Additional information provided by MNRF included:



locations of rare vegetation communities and habitat of species of conservation concern (MNRF 2016b;
2017);





locations of CLVAs (MNRF 2016b; 2017);
locations of research plots (MNRF 2016b, 2017); and
occurrence records of listed vegetation species in and near the area of the Project (MNRF 2016b; 2017).

For the purposes of the EA, sufficient information was deemed to be available from the references listed above to
assess the potential effects of the Project on vegetation and wetlands.

12.3 Criteria and Indicators
Criteria are components of the environment that are considered to have economic, social, biological,
conservation, aesthetic, or ethical value (refer to Section 5.1). The selection of criteria was based on the following
factors:










previous and ongoing engagement (refer to Section 2);
the approved Terms of Reference (refer to Appendix 1-II) for the Project;
ecological, cultural, and socio-economic value to communities, government agencies, and the public;
presence, abundance, and distribution within, or relevance to, the area associated with the Project;
potential for interaction with the Project and sensitivity to effects;
represent a broad range of potential effects;
providing a level of ecological and assessment redundancy with other criteria; and
previous EA reports for projects in similar environments.
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The selection of vegetation and wetlands criteria considered a “coarse filter” approach to the assessment,
which examines biodiversity of the region at the broadest level (refer to Table 12-1). Ecosystems can be
conceptually defined as the complex of interactions and fluxes of matter and energy among living (plants, animals,
micro-organisms) and non-living (minerals, water, air) components of an environment acting as a functional unit
(Waring 1989; Austin et al. 2008). Assessing and managing biodiversity at the vegetation and wetlands
ecosystems level means that large numbers of biodiversity elements are addressed together. For example, wildlife
guilds (group of species using a common resource in a similar manner) and plant communities dependent on old
live trees, standing dead trees, coarse woody debris, and natural disturbance processes (fire, insects, and
disease) found in upland mature and older forests will be captured by the ecosystem level assessment. Similarly,
analysis of the availability, distribution, and function of wetland and riparian ecosystems provides an assessment
of aquatic and semi-aquatic plants, amphibians, birds, and mammals, while riparian ecosystems also provide
potential movement corridors connecting habitats across the landscape (refer to Table 12-1). Assessment of
surface water quality, flows, and levels (refer to Section 7) also provides an understanding of potential effects on
plants and animals (and humans) that have life histories strongly tied to wetland and riparian ecosystems.
Accordingly, rather than select a number of plant species or communities as criteria for vegetation and wetlands,
criteria were selected to provide an assessment of the broad-scale ecosystems that are likely to be influenced by
the Project. The criteria are:



Upland ecosystems: open, shrub, and treed communities containing mainly facultative upland (i.e., species
that can grow in either upland ecosystems or other habitats) and obligate upland plant species
(i.e., species that grow in upland ecosystems only). The water table is rarely above the substrate surface and
vernal pooling minimal. Substrates consist of parent mineral material, mineral soil, rock, bedrock, and organic
material less than 40 centimetre (cm) in depth. Moisture regime refers to the available moisture supply for
plant growth estimated in relative or absolute terms. The moisture regime of upland ecosystems is typically
less than or equal to five (i.e., moist) on a scale of zero to nine increasing from dry to very wet (MNR 2001;
Johnson et al. 2010).



Wetland ecosystems: open, shrub, and treed communities consisting of mainly facultative wetland plant
species. The water table is seasonally or permanently at, near or above the substrate surface. The substrate
consists of flooded bedrock, hydric mineral soil, or organic materials greater than 40 cm in depth for peatlands
or less than 40 cm for mineral wetland ecosystems (MNR 2001).



Riparian ecosystems: A two-tiered approach was used to classify riparian ecosystems. For stream
orders five and above, riparian ecosystems consist of the vegetative assemblage within 60 m of the
stream edge. For stream orders less than 5, riparian ecosystems were defined as the vegetative assemblage
within 30 m of the stream edge.

Importantly, ecological attributes or features such as plant species of concern, rare vegetation communities (e.g.,
cliffs and talus slopes, rock barrens, and white pine), and CLVAs are included in the assessment through the
analysis of indicators. For example, if rock barrens are anticipated to be disturbed by the Project, the assessment
quantitatively and/or qualitatively evaluated the changes in availability, distribution, and composition of this feature
as part of effects on upland ecosystems (refer to the definitions of indicators below).
Indicators represent attributes of the environment that can be used to characterize changes to criteria in a
meaningful way. The indicators for the vegetation and wetlands criteria are defined as follows:



Ecosystem availability and distribution: the amount of the ecosystem present for each criterion.
Ecosystem availability is primarily affected by physical changes (e.g., vegetation clearing). Ecosystem
availability is quantitatively measured as the amount of area (i.e., hectares) of each ecosystem type.
Ecosystem distribution is qualitatively measured using mapping to visually analyze the spatial configuration
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(or arrangement) and connectivity of ecosystems. Linear feature density (e.g., roads) is measured
quantitatively to help inform changes in ecosystem distribution and connectivity.



Ecosystem composition: refers to species richness (i.e., number of different species represented in an
ecological community, landscape or region), species abundance (i.e., number of individuals of a particular
species within a biological community), and species diversity (i.e., number of species and abundance of
each species that live in a particular location). Ecosystem composition is primarily affected by changes in the
amount of moisture and sunlight, competition with invasive species (i.e., non-native to the ecosystem under
consideration and whose introduction causes or is likely to cause economic or environmental harm or harm
to human health), and dust deposition. Ecosystem composition is measured qualitatively using scientific
literature review and semi-quantitatively using baseline data on the presence of listed and invasive species.

During the consultation process, MNRF requested that changes in CLVAs be specifically assessed as they
represent key elements of biodiversity (refer to Section 12.1). Landform/Vegetation Associations (LVAs) are
identified as habitats of conservation concern, resulting from combinations of unique landforms and specific
vegetation communities. Minimum conservation targets are 1% or 50 hectares (ha) of each LVA type within an
ecodistrict (Davis et al. 2006). In areas outside of provincial parks, or other protected conservation areas, LVAs
that are under this minimum conservation target are designated as “gaps” (Davis et al. 2006). Within provincial
parks, or other conservation areas, LVAs that are under this minimum conservation target are designated as
Critical LVAs (i.e., CLVAs). Areas designated as “gaps” have no legislative protection; however CLVAs are
generally protected within the framework of the Provincial Parks and Conservation Reserves Act (Government of
Ontario [Ontario] 2006). In the assessment, CLVAs were included in the upland ecosystems criteria. As such, no
assessment of the CLVAs was included in the wetland ecosystems or riparian ecosystems criteria.
As part of the ecosystem availability and distribution indicators, CLVAs were assessed as described below:



Critical Landform/Vegetation Associations availability: measured quantitatively (i.e., hectares) as the
change in the availability (amount) of the feature for each park and protected area within the ecodistricts that
intersect with the vegetation and wetlands LSA (refer to Section 12.4.2 for the definition of the vegetation and
wetlands LSA) due to physical disturbance from the Project.



Critical Landform/Vegetation Associations distribution: measured qualitatively as the change in spatial
arrangement of the feature for each park and protected area within the ecodistricts that intersect with the
vegetation and wetlands LSA due to the Project.

Significant wildlife habitat for vegetation and wetlands includes rare vegetation communities and habitat supporting
rare plants that are not designated as endangered or threatened under the Endangered Species Act (Ontario
2007). Four rare plant communities were identified within the vegetation and wetlands LSA and RSA. Of these,
three are upland vegetation communities while the fourth was identified as “rare forest communities”. In the
absence of information pertaining to the forest types included in these data, rare vegetation communities will be
addressed in the upland ecosystems discussion. Where applicable, habitat supporting rare vegetation
communities will be discussed in each of the criteria sections, as appropriate.
The criteria and indicators selected for the assessment of Project effects on vegetation and wetlands,
measurement of potential effects to each indicator, data sources used, and the rationale for their selection, are
provided in Table 12-1.
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Table 12-1:
Criteria

Vegetation and Wetlands Criteria and Indicators
Indicators

Measurement of Potential Effects



Ecosystem
availability and
distribution



Upland
ecosystems


Ecosystem
composition



Wetland
ecosystems

Ecosystem
composition
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The potential effect to upland ecosystem composition
are described qualitatively using scientific literature
review supplemented with baseline and data pertaining
to features of interest.















The potential effect to wetland ecosystem availability is
measured quantitatively by calculating the amount of
each ecosystem unit and significant feature available at
the baseline characterization compared to the amount
of each ecosystem unit and feature of interest available
at the net effects assessment.
The potential effect to wetland ecosystem distribution is
measured qualitatively using mapping to visually
analyze the spatial configuration (or arrangement) and
connectivity of ecosystems. Linear feature density (e.g.,
roads) is measured quantitatively to help inform
changes in ecosystem distribution and connectivity.

The potential effect to wetland ecosystem composition
are described qualitatively using scientific literature
review supplemented with baseline and data pertaining
to features of interest.

12-8





ANSIs;
SWH(b);
CLVAs;
research plots; and
baseline field data (c).

FRI data(a);
locations of the following
significant features (MNRF
2016b; 2017):

main ecosystem affected by the
Project;
basis for local biological
processes;
habitat for wildlife;
ecosystem and landscape level
biodiversity; and
assessment is applicable to most
wildlife species (including upland
breeding water birds).






conservation concern and
sensitivity to development;
aesthetic value and social
importance;
ecosystem and landscape level
biodiversity;
perform hydrologic and
biochemical cycling functions;
and
assessment is applicable to
wetland-dependent wildlife
species (e.g., caribou [Rangifer
tarandus], moose [Alces alces],
beaver [Castor canadensis],
marsh birds, amphibians, and
snapping turtle [Chelydra
serpentine]).

baseline field data(c).

PSWs;
ANSIs;
SWH(b); and
baseline field data(c).

FRI Data(a);
Provincial Wetland Data;
locations of the following
significant features (MNRF
2016b; 2017):










SWH(b); and

FRI Data(a);
Provincial Wetland Data;
locations of the following
significant features (MNRF
2016b; 2017):










Rationale

FRI data(a);
locations of the following
significant features (MNRF
2016b; 2017):





Ecosystem
availability and
distribution

Data Sources

The potential effect to upland ecosystem availability is
measured quantitatively by calculating the amount of each
ecosystem unit and significant feature available at the
baseline characterization compared to the amount of each
ecosystem unit and features of interest (i.e., ANSIs, SWHs
[rare vegetation communities and habitat supporting rare
plants], and research plots) available at the net effects
assessment.
The potential effect to upland ecosystem distribution is
measured qualitatively using mapping to visually analyze
the spatial configuration (or arrangement) and connectivity
of ecosystems. Linear feature density (e.g., roads) is
measured quantitatively to help inform changes in
ecosystem distribution and connectivity.

SWH(b);
baseline field data(c);
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Table 12-1:
Criteria

Vegetation and Wetlands Criteria and Indicators
Indicators

Measurement of Potential Effects


Ecosystem
availability and
distribution



Riparian
ecosystems

Ecosystem
composition



Data Sources

The potential effect to riparian ecosystem availability is
measured quantitatively by calculating the amount of
riparian ecosystem units available at the baseline
characterization compared to the amount of riparian
ecosystem units available at the net effects
assessment.
The potential effect to riparian ecosystem distribution is
measured qualitatively using mapping to visually
analyze the spatial configuration (or arrangement) and
connectivity of ecosystems. Linear feature density (e.g.,
roads) is measured quantitatively to help inform
changes in ecosystem distribution and connectivity




FRI Data(a); and
Ontario Hydrological Network
Data(d).

The potential effect to riparian ecosystem composition
are described qualitatively using scientific literature
review.




FRI Data(a); and
Ontario Hydrological Network
Data(d).

Rationale








conservation concern;
social importance;
sensitive to development;
ecosystem and landscape level
biodiversity;
perform hydrologic functions;
and
assessment is applicable to most
wildlife species with respect to
providing regional movement
corridors.

a) Forest Resource Inventory data were used to identify ecosystem types and determine seral stages.
b) Significant Wildlife Habitat includes habitat for species of conservation concern (SOCC) which consists of plant species listed as S1, S2, and S3 (critically imperiled, imperiled, and
vulnerable in Ontario) according to NHIC.;
c) Baseline field data were used to identify locations of noxious weed (plants listed under the Schedule of Noxious Weeds (O.Reg. 1096 of the Weeds Control Act [Ontario 1990] and nonnative plant species
d) The Ontario Hydrological Network Data provides stream orders used for riparian ecosystem modelling.
ANSI = Area of Natural and Scientific Interest; CLVA = Critical Landform/Vegetation Association; FRI = Forest Resource Inventory; NHIC = Natural Heritage Information Centre; PSW = Provincially
Significant Wetland; SWH = Significant Wildlife Habitat.
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12.1 Assessment Boundaries
12.1.1 Temporal Boundaries
The Project is planned to occur during two phases (refer to Section 5.2.1):



construction phase: the period from the start of construction to the start of operation (approximately
two years); and



operation phase: encompasses operation and maintenance activities throughout the life of the Project,
which is anticipated to be indefinite.

The assessment of Project effects on upland, wetland, and riparian ecosystems considers effects that occur during
the construction and operation phases. These periods are sufficient to capture the effects of the Project.

12.1.2 Study Areas
Study areas for the assessment are provided in Table 12-2 and shown in Figure 12-1.
Table 12-2:

Ecosystems Study Areas

Study Area

Project footprint

Vegetation and
wetlands LSA

Vegetation and
wetlands RSA

Area
(ha)
3,490

185,667

694,156

Description
The Project footprint is the preferred route
ROW, laydown yards, storage yards,
construction camps, construction
easements, and new access roads.
Includes the Project footprint and extends
1 km from the preferred route ROW
boundary and 500 metres (m) from
existing access roads that are anticipated
to be used by the Project and Project
components (new access roads, laydown
yards, storage yards, construction
easements, and construction camps).

Extends 5 km from the vegetation and
wetlands LSA boundary.

Rationale
Designed to capture the potential direct
effects of the footprint of the Project.

Defined to capture local effects of the
Project on vegetation criteria that may
extend beyond the Project footprint
(e.g., dust) and design and implement
mitigation measures.
Provides a large enough area to assess
the cumulative effects on ecosystems that
are likely to be distributed inside but
extend outside the vegetation and
wetlands LSA, and is the scale at which
significance is determined.

km = kilometre; ha = hectare; LSA = local study area; m= metre; ROW = right-of-way; RSA = regional study area.
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12.2 Description of the Existing Environment
This section provides a summary of the existing environment for upland, wetland, and riparian ecosystems
based on review of desktop information and field surveys carried out in 2014 and 2016.

12.2.1 Baseline Characterization Collection Methods
Existing conditions are characterized using baseline field surveys, data available from the MNRF, FMPs,
FRI mapping, the Provincial Wetland data (PW) mapping, and through available literature relevant to upland,
wetland, and riparian ecosystems in the vegetation and wetlands LSA and vegetation and wetlands RSA. The
2014 baseline field surveys were conducted focusing on the preliminary preferred route ROW and vegetation and
wetlands LSA route. Subsequent baseline field work in 2016 incorporated route changes to the extent possible.
(refer to Appendix 12-I; Appendix 12-II).

12.2.1.1

Disturbance

Total disturbance (area and percentage) in the vegetation and wetlands RSA (and vegetation and wetlands LSA)
was calculated from a disturbance layer that was created using available data from the MNRF, the Ministry of
Northern Development and Mines (MNDM), FRI, and LandCover 2000. Disturbances were classified as either
linear (e.g., roads, transmission lines, rail lines), polygonal (e.g., cutblocks, urban development), or points
(e.g., exploration drill holes). Point and linear anthropogenic disturbances were buffered in Geographic Information
Systems (GIS) to create footprints for each disturbance and to calculate the area and percentage of human
disturbance in the vegetation and wetlands RSA and vegetation and wetlands LSA (refer to Appendix 12-III,
Table 12-III-4).

12.2.1.2

Ecosystem Mapping

Upland, wetland, and riparian ecosystems were mapped as polygons using FRI data provided by the MNRF that
were available for the vegetation and wetlands LSA and vegetation and wetlands RSA. Additionally, wetland
ecosystems were also mapped using PW data provided by MNRF. Detailed methods associated with ecosystems
mapping are provided in Appendix 12-III. Definitions and descriptions of the soils and vegetation associated with
ecosite and polytype codes are provided in Appendix 12-IV. Ecosites are landscape areas consisting of typical,
recurring associations of vegetation type and substrate type combinations (Banton et al. 2009). Polytype or
polygon type indicates the classification of the area within the polygon boundaries into one of several generalized
water and land types (MNR 2009).

12.2.2 Baseline Conditions
The existing environment was described for each vegetation and wetlands criterion to provide context
for the assessment. Existing conditions identified in the baseline characterization are the outcome of past and
present developments and activities, and natural factors that cause environmental change (refer to Section 12.5).
Consequently, the baseline characterization describes the current environmental conditions of each criterion given
the combined effects of past and present developments and activities.
The description of existing conditions considered each indicator for each criterion. The importance of cumulative
changes from past and present developments depends on how they have affected the integrity of each ecosystem.
The baseline characterization seeks to understand the status of upland, riparian, and wetland ecosystems in the
vegetation and wetlands LSA and RSA, which provides context for understanding the sensitivity of each criterion
to future development. The status of each criterion was considered using the known or inferred ability of the
criterion to tolerate disturbance.
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The ability of a criterion to accommodate disturbance was evaluated using the concept of ecological resilience.
Ecosystem resilience is the capacity of an ecosystem to cope with disturbances without shifting into a qualitatively
different state (Holling 1973). A resilient ecosystem can tolerate change and, if disturbed, can renew itself. This
renewal can be accelerated with reclamation practices if biodiversity is considered during the planning process. If
an ecosystem has limited resilience, it is vulnerable to the effects of disturbance such that it may shift into a
different state and become functionally different (Folke et al. 2004). Ecosystem resilience can vary by criterion,
and this variation has important implications for assessing effects on ecosystem function (Peterson et al. 1998;
Elmqvist et al. 2003; Folke et al. 2004).
Most ecosystems can adapt to or otherwise accommodate some changes without effects on the functional state
of the system, and some changes to ecosystem availability, distribution, or composition would have little effect on
self-sustaining and ecologically effective ecosystems (Swift and Hannon 2010). For example, ecosystem function
could be maintained with the loss of species (i.e., significant effect on the species) if there is redundancy in the
contribution that species makes to the system (i.e., compensation by other members of a functional group)
(Peterson et al. 1998; Folke et al. 2004). Changes to other species may have strong effects on ecosystem
structure and function (Elmqvist et al. 2003; Soulé et al. 2003; Folke et al. 2004).
Ideally, effect threshold values and resilience limits of an ecosystem are known, and changes in indicators can be
quantified accurately with a high degree of confidence to evaluate whether or not a threshold has been exceeded.
However, critical thresholds such as amount or distribution of ecosystems required to maintain function, or the
ability of an ecosystem to accommodate changes in composition, are rarely available for ecosystem criteria.
Moreover, ecological thresholds vary by species, landscape type, and spatial scale (Swift and Hannon 2010;
Environment Canada 2013). Consequently, a detailed and transparent account of predicted effects associated
with estimated combined changes to each indicator was provided for each criterion in the baseline characterization
using available scientific literature, data collected in the vegetation and wetlands RSA, and logical reasoning
(i.e., a weight of evidence, or reasoned narrative approach).

12.2.2.1
12.2.2.1.1

Upland Ecosystems
Ecosystem Availability and Distribution

Upland ecosystems provide a diversity of ecological structure and function for plants and wildlife occupying the
landscape. The majority of the landscape across the vegetation and wetlands LSA and vegetation and wetlands
RSA is composed of coniferous, hardwood, and mixed-wood forests, and smaller amounts of scattered grass and
meadows, rock outcrops, talus slopes, prairies/savannahs, and alder and brush shrublands. Coniferous forests
are typically dominated by black spruce (Picea mariana), balsam fir (Abies balsamea), and Jack pine
(Pinus banksiana) (refer to Appendix 12-I). Deciduous forests are composed primarily of white birch (Betula
papyrifera) and trembling aspen (Populus tremuloides) (refer to Appendix 12-I). Sugar maple (Acer saccharum) is
common in the southeastern end of the vegetation and wetlands LSA (refer to Appendix 12-I). Uncommon tree
stands such as yellow birch (Betula alleghaniensis), eastern hemlock (Tsuga canadensis), and red pine (Pinus
resinosa) can be found at some sites in the southeastern portion of the vegetation and wetlands LSA (refer to
Appendix 12-I).
The total area of upland ecosystems, including burned and harvested uplands, is approximately 135,971 ha in the
vegetation and wetlands LSA (73.2%) and approximately 472,340 ha in the vegetation and wetlands RSA (68.0%)
(refer to Table 12-3; Appendix 12-V, Figure 12-V-1A to 1E). In the vegetation and wetlands LSA, other uplands
(i.e., not cutblocks or burns) cover approximately 110,726 ha (59.6%), burned uplands cover approximately
3,455 ha (1.9%), and upland cutblocks cover approximately 21,790 ha (11.7%). In the vegetation and wetlands
RSA, other uplands cover approximately 394,630 ha (56.9%), burned uplands cover approximately 13,299 ha
(1.9%), and upland cutblocks cover approximately 64,412 ha (9.3%). The most abundant ecosite in the vegetation
and wetlands LSA is the Hardwood - Fir - Spruce Mixedwood: Fresh, Sandy - Coarse Loamy Soil (NW19) ecosite,
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which covers approximately 33,990 ha (18.3%). The most abundant ecosite in the vegetation and wetlands RSA
is Black Spruce-Trembling Aspen/Trembling Aspen-Black Spruce-Jack Pine/Trembling Aspen-Black Spruce –
Balsam Fir (NE06), which covers approximately 84,875 ha (18.0%). The least common upland ecosite in the
vegetation and wetlands LSA is the Prairie/Savannah (NW10) ecosite, which covers approximately 4 ha (<1%).
The Red Pine - White Pine: Fresh, Fine Loamy Soil (NW24) and Black Ash Hardwood: Fresh, Silty - Clayey Soil
(NW30) ecosites also cover small proportions of the vegetation and wetlands LSA, 4 ha (<1%) and 9 ha (<1%),
respectively. The least common upland ecosite found on the vegetation and wetlands RSA is the Red Pine (C12)
ecosite covering approximately 3 ha (<0.1%) and the Talus or Steep Slope (NW05) ecosite covering approximately
3 ha (<0.1%). The Prairie/Savannah (NW10) ecosite is also uncommon within the vegetation and wetlands RSA,
covering 4 ha (<1%).
The areas of ecosites in the upland ecosystem in the baseline characterization are provided in Appendix 12-VI.
Overall, the area of existing anthropogenic disturbance (e.g., roads, rail, transmission lines, mines, power stations,
and cottages), excluding cutblocks, in the vegetation and wetlands LSA is approximately 12,562 ha (6.8%) and in
the vegetation and wetlands RSA is approximately 24,634 ha (3.5%).
Table 12-3:

Upland Ecosystems Availability in the Baseline Characterization in the Vegetation and
Wetlands Local and Regional Study Areas
Local Study Area

Upland Type
Other upland
Burned upland
Cutblock upland
Total

Regional Study Area

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

110,726
3,455
21,790
135,971

59.6
1.9
11.7
73.2

394,630
13,299
64,412
472,340

56.9
1.9
9.3
68.0

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. Cutblocks and burns are less than or equal to 40 years of age.
% = percent; ha = hectare.

Forested upland areas account for the majority of upland ecosystems within the vegetation and wetlands LSA,
covering approximately 133,364 ha (98.1% of upland ecosystems). Non-forested areas account for approximately
2,607 ha (1.9% of upland ecosystems) of the vegetation and wetlands LSA. Seven ecosites constitute the
non-forested portion of the vegetation and wetlands LSA and RSA (refer to Table 12-4).
Table 12-4:

Non-forested Ecosites in the Baseline Characterization in the Vegetation and Wetlands
Local and Regional Study Areas
Local Study Area

Code
BSH
GRS
NW05
NW10
NW04
NW07
RCK

Ecosite Description
Brush and Alder
Grass and Meadow
Talus or Steep Slope
Prairie/Savannah
Cliff
Rock Barren
Rock
Total

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

1,109
102
0
4
121
490
781
2,607

0.8
0.1
0
<0.1
0.1
0.4
0.6
1.9

4,779
151
3
4
355
695
4,680
10,668

1.0
<0.1
<0.1
<0.1
0.1
0.1
1.0
1.5

< = less than; % = percent; ha = hectare.
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Seral Stages
Forests evolve through the process of ecological succession, in which one plant community replaces another as
conditions at that location evolve. Each community replacement is referred to as a sere and seral stages refer to
the series of relatively transitory plant communities that develop during ecological succession from bare ground to
the climax stage. The climax stage is the final sere that develops in a given locality and set of environmental
conditions that will not be replaced in the absence of disturbance (i.e., the final stage of development for a
vegetation community). Under natural conditions, forests are subject to a variety of small and large disturbances,
resulting in a mosaic of different forest stand ages and structures (i.e., different seral stages). Forested areas
within the vegetation and wetlands LSA and RSA show this pattern of varied seral stages. For this analysis, the
amount of each forest seral stage found in the vegetation and wetlands LSA and vegetation and wetlands RSA
includes upland and wetland ecosystems. Seral stage totals include only those portions of land with the potential
to be treed and do not account for areas of the land where forest would not form (e.g., human infrastructure and
sites with conditions that do not favour forests such as Water [WAT] and Prairie/Savannah [NW10]). These
portions of the landscape without potential for forests are not suitable for tree growth often because conditions are
either too dry to feed tree roots or too wet for trees to establish as is the case with open water areas.
The most abundant seral stage is the mature (81 to 110 years) category covering approximately 57,181 ha of the
vegetation and wetlands LSA (30.8%) and approximately 194,497 ha of the vegetation and wetlands RSA (28.0%)
(refer to Table 12-5). The pre-sapling (0 to 10 years) seral stage comprises the smallest portion of the forest
potential landscape with approximately 4,012 ha (2.2%) in the vegetation and wetlands LSA and approximately
10,267 ha (1.5%) in the vegetation and wetlands RSA (refer to Table 12-5). Relative to other seral stages in the
vegetation and wetlands LSA and RSA, there are moderate amounts of sapling (11 to 30 years), immature (31 to
80 years), and late-successional (111 years and older) forested areas.
Table 12-5:

Seral Stages in the Baseline Characterization in the Vegetation and Wetlands
Local and Regional Study Areas
Local Study Area
Seral Stage

Pre-sapling (0 to 10 years)
Sapling (11 to 30 years)
Immature (31 to 80 years)
Mature (81 to 110 years)
Late-successional (111 years and older)
Total

Regional Study Area

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

4,012
19,091
37,772
57,181
24,209
142,265

2.2
10.3
20.3
30.8
13.0
76.7

10,267
64,979
119,623
194,497
108,420
497,785

1.5
9.4
17.2
28.0
15.6
71.7

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. Seral stage totals are based on upland and wetland ecosites identified as Forest (FOR) only from the FRI as age classes are not
provided for other polytypes in the FRI.
% = percent; FRI = Forest Resources Inventory; ha = hectare.

Rare Vegetation Communities
Rare vegetation communities are mapped separately from and overlap the FRI ecosites. Rare vegetation
communities are mapped by the NHIC and are distributed across the vegetation and wetlands LSA. There are
four rare vegetation community types that comprise approximately 84 ha of the vegetation and wetlands LSA
(<0.1%) and approximately 90 ha of the vegetation and wetlands RSA (<0.1%). Table 12-6 and Appendix 12-VII
provide details on the types and amounts of rare vegetation communities found in the vegetation and wetlands
LSA and vegetation and wetlands RSA in the baseline characterization, net effects assessment, and cumulative
effects assessment.
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Table 12-6:

Upland Rare Vegetation Communities in the Vegetation and Wetlands Local and Regional
Study Areas
Local Study Area

Rare Vegetation Community Type

Cliffs and Talus Slopes
Rock Barren
American Dune Grass Type
Rare Forest Type(a)
Total

Regional Study Area

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

1
82
1
1
84

<0.1
<0.1
<0.1
<0.1
<0.1

1
82
7
1
90

<0.1
<0.1
<0.1
<0.1
<0.1

a) Rare Forest Types include red and white pine stands and black ash stands.
< = less than; % = percent; ha = hectare.

Habitat Supporting Species of Conservation Concern
Habitat that supports species of conservation concern is considered a type of significant wildlife habitat. Species
of conservation concern (SOCC) include those species designated as critically imperilled species (S1), imperilled
(S2), or vulnerable species (S3) in the province or species that are listed as special concern under the provincial
Endangered Species Act (Ontario 2007). Within the vegetation and wetlands LSA and RSA, there is 1,263 ha
(0.7%) and 2,158 ha (0.3%) of habitat supporting SOCC.

Areas of Natural and Scientific Interest
ANSIs are “areas of land and water containing natural landscapes or features that have been identified as having
life science or earth science values related to protection, scientific study or education” (MNR 2010). The MNRF
identifies approximately 867 ha (0.5%) of ANSI in the vegetation and wetlands LSA and approximately 2,062 ha
(0.3%) in the vegetation and wetlands RSA. These include confirmed candidate ANSIs.

Research Plots
Research plots are designated areas where biological research activities are undertaken. The MNRF identifies
approximately 161 ha (0.1%) of research plots in the vegetation and wetlands LSA and approximately 341 ha
(<0.1%) in the vegetation and wetlands RSA. For the purposes of this amended EA Report, all research plots are
addressed in the upland ecosystem criteria.

Critical Landform/Vegetation Associations
There are approximately 10,022 ha of CLVA represented in the eight ecodistricts that intersect with the vegetation
and wetlands LSA (refer to Table 12-7; Appendix 12-VIII). The most abundant CLVA is the Precambrian Basic to
Intermediate Bedrock landform associated with Black Spruce Dominated vegetation with approximately 272 ha
represented in ecodistrict 3E2. The least common CLVA is the Organic Deposits landform associated with the
White Birch Association vegetation represented in the 3W2 ecodistrict. A summary of the CLVA areas represented
by the eight ecodistricts that intersect with the vegetation and wetlands LSA is presented in Appendix 12-VIII for
each provincial park and protected area.
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Table 12-7:

Baseline Characterization of Critical Landform/Vegetation Associations in the
Ecodistricts that Intersect with the Local Study Area
Local Study Area
Ecodistrict
Area (ha)
3E-2
3E-4

1,924

3E-5
3W-2
3W-3
3W-5
4E-1
4W-2
Total

608
1,498

1,609

1,306
1,033
199
1,845
10,022

ha = hectares.

Forest Management Plans and Other Factors of Change to Upland Ecosystems
The vegetation and wetlands LSA and vegetation and wetlands RSA overlap various Forestry Management Units
(FMUs), each with its own FMP. The FMPs describe historical forest conditions and management as well as future
forest management plans for each unit. The following FMUs are found in the vegetation and wetlands RSA:
Algoma, Big Pic, Black Spruce, Kenogami, Lake Nipigon, Lakehead, Pic River, and White River. A combined
summary of the FMPs that overlap the vegetation and wetlands LSA and vegetation and wetlands RSA is provided
below, which provides natural forest structure patterns and the influences of human disturbance over
approximately the past 150 years.
Prior to industry development, coniferous trees were more prominent on the landscape, covering more than 50%
of the landscape. While tree compositions have changed overtime, the main tree species that were historically
present and remain present in the study areas are Jack pine, trembling aspen, black spruce, white spruce (Picea
glauca), balsam fir, eastern white cedar (Thuja occidentalis), tamarack (Larix laricina), white birch, and balsam
poplar (Populus balsamifera) (Big Pic FMP [686860 Ontario Ltd. 2006]; Black Spruce FMP [AbiBow Canada Inc.
2010]).
Historically the composition and structure of the boreal forest was primarily driven by wildfire, insect outbreaks,
and disease, while more recently large-scale harvesting and controlled fire suppression have played key roles in
forest composition and structure. The fire cycles in the ecoregions are variable across the vegetation and wetlands
RSA depending on stand type. In Jack pine stands, cycles range from 50 to 186 years, and fires are typically
stand-replacing events (Crins et al. 2009). Similarly, upland coniferous stand fire cycles range from 30 to
187 years (Crins et al. 2009). Mixed forest fire cycles range from 70 to 210 years, with shorter cycles when there
is a greater coniferous component (Crins et al. 2009). Tolerant hardwood fire cycles are longer, ranging from 300
to 2,700 years, while lowland forests are even longer at 150 to 6,000 years (Crins et al. 2009). Small, low-intensity
fires were likely historically common across the vegetation and wetlands RSA; however, larger, less frequent
high-intensity fires likely have historically had more of an influence on the structure of the landscape than small
fires. Fire suppression over the last 60 years has prolonged the forest fire return cycle, leading to changes in the
average age of the forest. Before fire suppression, the boreal forest complex of northwestern Ontario was
approximately 30 years younger than it was during the 1970s (based on comparisons from Pikangikum to Pickle
Lake between 1915 and 1974) (Carleton 2001).
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Changes to forest composition and structure over more than 100 years have been greatly influenced by
forest harvesting operations. Overall, forests have become more fragmented with smaller harvested areas.
Selective harvesting of specific high quality timber products has also resulted in residual sites with poorer quality
trees in older age classes. There has been a reduction in the quality of tolerant hardwood stands due to
high-grading (i.e., selection of high-value timber) harvesting practices starting in the 1940s. There is a higher
proportion of hardwoods regenerating in these clearcuts compared to the amount that would have regenerated
naturally from burns.
Overall, fire suppression and selective harvesting practices lead to fragmented conditions and smaller, dispersed
disturbances compared to larger burned areas that would have resulted historically. Thus, there tend to be fewer
conifer species on the landscape and more mixed wood and broad-leaved forest. For example, white pine forests
have converted to more shade-tolerant broad-leaved species from a less frequent fire renewal. Climate change
may exacerbate this scenario because longer summers favour the persistence of broadleaved species and limit
invasion of poplar stands by conifers (Carleton 2001). Species such as red oak and hemlock are also less frequent
on the landscape as they do not regenerate easily. Even with an increased effort to plant or seed clearcuts with
conifers, there is a shift from conifers to deciduous forests in Ontario (Carleton 2001).
Other previous and existing disturbances to upland ecosystems include rail and roads, which increase access to
natural resources. Forests in the Algoma FMU were also disturbed by sulphur dioxide emissions from a sintering
plant (Algoma Ore Division) northeast of the Municipality of Wawa. In the Black Spruce, Kenogami, White River,
and Lake Nipigon FMUs, there has historically been disturbance from mining metals and mineral exploration.
Non-industrial uses of Ontario forests include tourism, fishing, hunting, trapping, and traditional uses by Indigenous
communities (Black Spruce FMP [AbiBow Canada Inc. 2010]; Nipigon FMP [GreenForest Management Inc.
2010]).
Upland ecosystems are dynamic and naturally change over space and time, depending on disturbance regime.
Most upland ecosystems have historically been common in the vegetation and wetlands LSA and vegetation and
wetlands RSA, and the availability of upland forests, including mature and old growth forests, has almost certainly
changed over time across the vegetation and wetlands LSA and vegetation and wetlands RSA. Therefore, most
upland ecosystems are expected to have the capacity to adapt and be resilient to existing natural and
human-related disturbances and associated variations in availability. However, some specific upland ecosites such
as Red Pine (C12), Talus or Steep Slope (NW05), and Prairie/Savannah (NW10) are uncommon on the landscape
and would be likely less resilient to negative changes in availability.

Linear Disturbance Density
In the baseline characterization, most upland ecosystems are common and well distributed across the landscape
(refer to Appendix 12-V; Figures 12-V-1A to 12-V-1E), despite the presence of past and existing human
disturbances that fragment and disconnect habitats. The current linear disturbance density across upland
ecosystems is approximately 0.90 kilometer per square kilometer (km/km2) in the vegetation and wetlands LSA
and 0.53 km/km2 in the vegetation and wetlands RSA. Some upland ecosites such as the Prairie/Savannah
(NW10), Red Pine - White Pine: Fresh, Fine Loamy Soil (NW24) and Black Ash Hardwood: Fresh, Silty - Clayey
Soil (NW30) ecosites are uncommon on the landscape, likely due to less common favourable site conditions.
Therefore, these ecosites may be more susceptible to anthropogenic and natural disturbance and fragmentation.
Human development activities have resulted in a more fragmented forest landscape compared to natural patterns.
For example, the existing East-West Tie, other Hydro One Networks Inc. (Hydro One) transmission lines and
Highway 17 and Highway 101 are substantial linear disturbances on the landscape. Fragmentation also results
from fire suppression and selective harvesting practices, which have led to smaller scattered disturbances
compared to larger burned areas in the past. To a lesser degree disturbances such as small roads, rail, active
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mining, mineral exploration, pipelines, and recreational activities have also contributed to the fragmentation of
forested upland ecosystems.

Summary for Upland Ecosystem Availability and Distribution
Overall, most upland ecosystems are expected to be resilient to changes in distribution because they are common
and well distributed across the vegetation and wetlands LSA and vegetation and wetlands RSA and because
upland ecosystems can be successfully reclaimed. Some specific upland ecosites (i.e., Red Pine [C12], Talus or
Steep Slope [NW05], and Prairie/Savannah [NW10]) are uncommon and dispersed on the landscape and would
be less resilient and have lower capacity to adapt to fragmentation from disturbance.

12.2.2.1.2

Ecosystem Composition

In addition to direct predicted loss of upland ecosystems, anthropogenic disturbances may have affected upland
ecosystem composition through adjacency or edge effects. Remaining upland ecosystems in the vegetation and
wetlands LSA may provide lower quality habitat for some species of wildlife, particularly those that are considered
sensitive to fragmentation (Sutter et al. 2000; Benitez-Lopez et al. 2010). In addition, upland ecosystem edges are
prone to invasion by generalist wildlife species (i.e., species that will use a variety of habitats) that may compete
with or prey on upland specialists (Ministry of Forests Research Program 1998).
As a result of forest harvesting, there have been changes to forested upland composition. The selection for specific
high quality timber products has resulted in sites with poorer quality trees in older age classes (Algoma FMP
[Clergue Forest Management Inc. 2009]). There has also been a reduction in the quality of tolerant hardwood
stands due to high-grading harvesting practices starting in the 1940s.
In some FMUs such as Big Pic, White River, and Lake Nipigon, insects and diseases including spruce budworm
have reduced the volume of timber, creating stands that are not suitable for harvest. Outbreaks in the 1970s and
1980s killed mature and immature balsam fir and white spruce, which led to a landscape with more understory
species and large amounts of regenerating balsam fir.
Upland ecosystems with undisturbed soils and distant from disturbed sites are resistant to invasion by non-native
plant species. However, upland ecosystem edges adjacent to disturbance are more prone to invasion by nonnative plant species. Human disturbances such as logging and mining have the potential to accelerate the
establishment of invasive plant species in native ecosystems through the introduction of seeds or disturbance of
soils (Ministry of Forests Research Program 1998). Baseline surveys in the vegetation and wetlands LSA detected
one species (bull thistle [Cirsium vulgare]) listed as a noxious weed in Ontario (OMAFRA 2016) (Dillon 2015).
No federally listed plant species (SARA or COSEWIC) were observed during the baseline plant community surveys
in the vegetation and wetlands LSA (refer to Appendix 12-I; Appendix 12-II). Two rare upland plant species tracked
by the NHIC were documented in upland ecosystems during baseline surveys conducted in 2014 (refer to
Appendix 12-I). The species documented included alpine woodsia (Woodsia alpina) and purple bluejoint
(Calamagrostis purpurascens), both provincially imperilled (S2).
Stakeholders interested in potential Project effects, including the Thunder Bay Field Naturalists, identified various
vegetation features that are located in the vegetation and wetlands LSA and vegetation and wetlands RSA.
The following features were communicated as areas of interest with potential to be affected by the Project footprint:



occurrences of tracked NHIC rare plants pale moonwort (Botrychium pallidum) and auricled twayblade
(Listera auriculata);



a rich orchid habitat/cedar swamp with fairy slipper (Calypso bulbosa) and large yellow lady’s-slipper
(Cypripedium parviflorum var. pubescens);
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arctic alpine plant species present on a property and in the adjacent Ruby Lake Provincial Park; and
the Harvais Orchid Reserve with showy lady’s-slipper orchids (Cypripedium reginae).

Indigenous communities identified traditional plant harvesting resources that are located in the vegetation and
wetlands RSA (which encompasses the vegetation and wetlands LSA) (refer to Section 17.7). Plant species listed
in Table 12-8 were identified as culturally significant features with potential to be affected by the Project.
Table 12-8:

Traditional Use Plant Species Identified by Indigenous Communities in the Vegetation
and Wetlands Regional Study Area

Common Name

Scientific Name

Common Name

Scientific Name

Balsam fir
Bear root
Birch
Black ash
Black spruce
Black-eyed susan
Blue flag
Blueberry
Bunchberry
Cattail
Chokeberry
Cranberry
Dandelion
Easter white cedar
Fiddlehead
Ginger root
Gooseberry
Hazelnut
Hemlock
High bush cranberry
Jack pine
Juniper
Labrador tea

Abies balsamea
[scientific name unidentified]
Betula spp.
Fraxinus nigra
Picea mariana
Rudbeckia serotine
Iris versicolor
Vaccinium spp.
Cornus canadensis
Typha latifolia
Prunus virginiana
[multiple genera identified]
Taraxacum officinale
Thuja occidentalis
[scientific name unidentified]
Asarum canadense
Ribes spp.
Corylus spp.
Tsuga canadensis
Viburnum opulus ssp. trilobum
Pinus banksiana
Juniperus communis
Rhododendron groenlandicum

Lady’s slipper
Mint
Moss
Mountain ash
Mullein
Mushroom
Pine
Poplar
Raspberry
Red osier dogwood
Red willow
Rosehip
Sage
Saskatoon berry
Speckled alder
Sweetgrass
Tamarack
Wekae
White ash
White spruce
Wild rice
Wild strawberry
Willow

Cypripedium spp.
Mentha spp.
[multiple genera identified]
Sorbus spp.
Verbascum Thapsus
[multiple genera identified]
Pinus spp.
Populus spp.
Rubus spp.; Ribes spp.
Cornus stolonifera
Salix spp.
Rosa spp.
Salvia sclarea
Amelanchier alnifolia
Alnus incana
Snthoxanthum spp.
Larix laricina
[scientific name unidentified]
Fraxinus americana
Picea glauca
Zizania spp.
Fragaria virginianum
Salix spp.

Spp. = species.

Plant and material harvesting sites were recorded throughout the study areas of the potentially affected First Nation
communities (refer to Section 17.7). The following specific plant or material harvesting sites were identified by First
Nation communities in the vegetation and wetlands LSA:



Biigtigong Nishnaabeg identified 76 plant and earth resource use points within 300 m of the Project footprint 1
and it is assumed that many of these points are in the current Project footprint.



Pays Plat First Nation identified a linear blueberry features along the edge of Lake Superior. This feature is
over 80 km long and is expected to intersect the Project footprint at multiple locations.



Pic Mobert First Nation have 13 use values that overlap with the Project footprint and are assumed to reflect
plant or material harvesting features. Pic Mobert First Nation also indicated that significant blueberry patches
are located in or in proximity to the preferred route ROW.

1

Project footprint version as of October 19, 2016.
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Overall, the composition of upland ecosystems is predicted to have varied with changes in condition because of
past natural and anthropogenic disturbance. Changes in ecosystem composition are likely well within the resilience
and adaptability limits for this criterion. However, uncommon ecosites, such as Red Pine (C12), Talus or
Steep Slope (NW05), and Prairie/Savannah (NW10), may be approaching limits of resilience and adaptability.

12.2.2.2
12.2.2.2.1

Wetland Ecosystems
Ecosystem Availability and Distribution

Wetlands are ecosystems containing soils that are saturated with moisture either permanently or seasonally,
and are further characterized by the presence of hydrophytic (water-adapted) vegetation (National Wetlands
Working Group 1988 in National Wetlands Working Group 1997). Wetland ecosystems contribute to fish and
wildlife habitat and recreational activities such as birding (Algoma FMP [Clergue Forest Management Inc. 2009]).
Wetland ecosystems with late-successional old growth stands provide structure, promoting biodiversity, and are
used for a variety of recreational activities (Algoma FMP). Several different types of wetland ecosystems have
been mapped in the vegetation and wetlands LSA and vegetation and wetlands RSA using FRI data, including
bogs, fens, hardwood and coniferous swamps, and marshes. Open water wetland types were not differentiated
from other water bodies, but also exist in the vegetation and wetlands LSA and vegetation and wetlands RSA. The
PW data provided broad classifications of wetland ecosystems into bogs, fens, swamps, and marshes.
Wetland ecosystems have historically been common and well-distributed in the vegetation and wetlands LSA and
vegetation and wetlands RSA. Historically, forested wetland ecosystem composition within the boreal forest has
primarily been shaped by wildfire, insect outbreaks, and disease. More recently, large-scale harvesting and
controlled fire suppression have played key roles in forested wetland ecosystem composition and structure. Fire
suppression over the last 60 years and logging have decreased the forest fire return cycle, leading to changes in
the forest composition (Algoma FMP [Clergue Forest Management Inc. 2009]; Carleton 2001). Forest-harvesting
is one of the key disturbances to wetland ecosystems in the vegetation and wetlands LSA and vegetation and
wetlands RSA. Logged wetland ecosystems eventually return to dominance by black spruce, but will often go
through successional stages following harvesting where the site is characterized by alder swales and swamp-like
conditions (Carleton 2001).
The industrial period in the early 1900s established some of the linear infrastructure, such as roads and rail that
currently exists in the vegetation and wetlands RSA, and would have contributed to negative effects on wetland
ecosystems. Construction of transportation routes may have reduced the availability of wetland ecosystems in the
vegetation and wetlands RSA because of draining or filling of small wetland ecosystems along road ROWs, and
potential redirection or channelization of local water flow.
Although the amount of wetland ecosystems available before industrial development in the vegetation and
wetlands RSA is not precisely known, availability has almost certainly changed due to disturbances such as forest
harvesting, roads, rail, mining, and recreational activities.
Forest Resource Inventory Wetland Ecosystems
The vegetation and wetlands LSA contains approximately 14,379 ha (7.7%) of wetland ecosystems including
cutblocks and burns. In the vegetation and wetlands LSA, other wetland ecosystems (i.e., not cutblocks or burns)
cover approximately 11,863 ha (6.4%), burned wetland ecosystems cover approximately 644 ha (0.3%), and
wetland ecosystem cutblocks cover approximately 1,872 ha (1.0%). The most abundant wetland ecosite in the
vegetation and wetlands LSA is the Black Spruce – Labrador Tea – Organic Soil (NE11) covering approximately
2,7815 ha (1.5%) (refer to Appendix 12-VI).
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In the vegetation and wetlands RSA, the total area of wetland ecosystems, including cutblocks and burns, is
approximately 56,831 ha (8.2%; Table 12-9; Appendix 12-VI, Figures 12-V-2A to 2E). The most abundant wetland
ecosites in the vegetation and wetlands RSA are the Open wetland (OMS) polytype and the Black Spruce –
Labrador Tea – Organic Soil (NE11) covering 10,690 ha (1.5%) and 10,629 ha (1.5%), respectively. In the
vegetation and wetlands RSA, other wetland ecosystems cover approximately 46,775 ha (6.7%), burned wetland
ecosystems cover approximately 3,181 ha (0.5%), and wetland ecosystem cutblocks cover approximately 6,875
ha (1.0%).
Some wetland ecosites are uncommon on the landscape. The least common wetland ecosite in the vegetation
and wetlands LSA is the Sheltered Marsh: Emergent: Sedimentary Peat Substrate (NW47) ecosite, covering
approximately 24 ha (<1%). Within the vegetation and wetlands RSA, uncommon wetland ecosites include the
Open Extremely Rich Fen: Ericaceous Shrub/Sedge/Brown Moss: Organic Soil (NW43), which covers
approximately 2 ha (<0.1%), and Open Water Marsh: Submergent: Mineral Substrate (NW50), which covers
approximately 5 ha (<0.1%). These two wetland ecosites are found in the vegetation and wetlands RSA outside
of the vegetation and wetlands LSA boundary. The areas of ecosites in the wetland ecosystem in the baseline
characterization are provided in Appendix 12-VI. For this assessment, upland ecosystems and wetland
ecosystems were combined in the calculation and analysis of changes to the area of forest age classes, and are
provided in Section 12.5.2.1.1.
Table 12-9:

Wetland Ecosystems Availability in the Baseline Characterization in the Vegetation and
Wetlands Local and Regional Study Areas based on Forest Resource Inventory Data
Local Study Area

Wetland Type
Other wetland
Burned wetland
Cutblock wetland
Total

Area
(ha)
11,863
644
1,872
14,379

Percent
(%)
6.4
0.3
1.0
7.7

Regional Study Area
Area
Percent
(ha)
(%)
46,775
6.7
3,181
0.5
6,875
1.0
56,831
8.2

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. Burned Wetland and Cutblock Wetland types are less than or equal to 40 years of age.
% = percent; ha = hectare

Habitat Supporting Species of Conservation Concern
Within the vegetation and wetlands LSA and RSA, there is 122 ha (0.1%) and 229 ha (less than 0.1%) of habitat
supporting SOCC.

Linear Disturbance Density
Based on FRI data, the current linear disturbance density across wetland ecosystems in the baseline
characterization is approximately 0.68 km/km2 in the vegetation and wetlands LSA and 0.47 km/km2 in the
vegetation and wetlands RSA. Overall, wetland ecosystems are well distributed across the landscape; however,
wetland ecosites that are uncommon on the landscape (e.g., the NW47 ecosites within the vegetation and
wetlands LSA and the NW43 and NW50 ecosites within the vegetation and wetlands RSA) are likely more
susceptible to fragmentation.
Provincial Wetland Data
The vegetation and wetlands LSA contains approximately 11,287 ha (6.1%) of wetland ecosystems. In the
vegetation and wetlands LSA, bogs cover approximately 31 ha (<0.1%), fens cover approximately 1,082 ha
(0.6%), marshes cover approximately 1,531 ha (0.8%), swamps cover approximately 7,102 ha (3.8%), and the
unknown wetland type covers approximately 1,541 ha (0.8%) (refer to Table 12-10). In the baseline
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characterization, the total area of wetland ecosystems in the vegetation and wetlands RSA, is approximately
44,616 ha (6.4%). Bogs cover approximately 114 ha (<0.1%), fens cover approximately 6,579 ha (0.9%), marshes
cover approximately 5,606 ha (0.8%), swamps cover approximately 25,917 ha (3.7%), and the unknown wetland
type covers approximately 6,400 ha (0.9%).
Table 12-10:

Wetland Ecosystems Availability in the Baseline Characterization in the Vegetation and
Wetlands Local and Regional Study Areas based on Provincial Wetland Data
Local Study Area

Wetland Type
Bog
Fen
Marsh
Swamp
Unknown
Total

Area
(ha)
31
1,082
1,531
7,102
1,541
11,287

Percent
(%)
<0.1
0.6
0.8
3.8
0.8
6.1

Regional Study Area
Area
Percent
(ha)
(%)
114
<0.1
6,579
0.9
5,606
0.8
25,917
3.7
6,400
0.9
44,616
6.4

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values.
< = less than; % = percent; ha = hectare.

Provincially Significant Wetlands are identified within the PW data. One PSW, the Nipigon River PSW, is located
in the vegetation and wetlands LSA and extends into the vegetation and wetlands RSA. The Nipigon River PSW
is approximately 90 ha in size, is composed primarily of marsh and swamp, and is located between the townships
of Nipigon and Red Rock. The wetland ecosystem is important habitat for bald eagle (Haliaeetus leucocephalus),
peregrine falcon (Falco peregrinus), and American white pelican (Pelecanus erythrorhynchos) (refer to
Appendix 12-I). In the vegetation and wetlands RSA, there are two additional PSWs, Hurkett Cove and Black Bay.
The Hurkett Cove PSW is approximately 136 ha and is composed of fen, marsh, swamp, and open water wetlands.
The Black Bay PSW is approximately 164 ha and is composed of fen and swamp wetland types.
Linear Disturbance Density
Based on PW data, the current linear disturbance density across wetland ecosystems in the baseline
characterization is approximately 0.31 km/km2 in the vegetation and wetlands LSA and 0.23 km/km2 in the
vegetation and wetlands RSA. Overall, wetland ecosystems are well distributed across the landscape; however,
the bog wetland type that is uncommon on the landscape is likely more susceptible to fragmentation than the more
abundant and well-distributed (e.g., marshes and swamps).
Summary for Wetland Ecosystem Availability and Distribution
In the baseline characterization, wetland ecosystems remain abundant across the vegetation and wetlands RSA
despite changes from historical disturbances (e.g. forest fires, roads). Most wetland ecosystems are expected to
have the capacity to adapt and be resilient to existing natural and human-related disturbances and associated
variations in availability. However, some specific wetland ecosites (i.e., NW43, NW47, and NW50) and PW types
(i.e., bogs) are uncommon on the landscape and would be likely less resilient to negative changes in availability.
Resilience in wetland ecosystems is also a function of soil type, as mineral-based wetland ecosystems can be
reclaimed and contribute to reversing negative effects, while there is less confidence in reclaiming peatland
wetlands (i.e., bogs and fens) when soils have been disturbed (Environment Canada 2013).
Wetland ecosystems are often associated with lakes, rivers, and streams, making them important movement
corridors for many wildlife species (Algoma FMP [Clergue Forest Management Inc. 2009]). The distribution of
wetland ecosystems has changed from pre-industrial conditions for many of the same reasons that availability has
changed. Prior to forest harvesting and other human development activities and features such as roads, agriculture
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and recreation, wetland ecosystems likely had greater connectivity. In the baseline characterization, wetland
ecosystems are abundant and well-distributed in the vegetation and wetlands LSA and vegetation and wetlands
RSA (refer to Appendix 12-V, Figures 12-V-2A to 12-V-2E).
The effects of forestry activities on wetland ecosystem distribution likely have been caused mostly by clearing,
water flow interception and culverts for roads, and changes in water quantity, which may have caused smaller
wet areas to dry out, thereby reducing wetland ecosystem connectivity in the vegetation and wetlands LSA and
vegetation and wetlands RSA. It is assumed that early logging in the late 1800s to mid-1900s would not have
followed guidelines specific to riparian ecosystems. The Code of Practice for Timber Management Operations in
Riparian Areas was published in 1991 (MNR 1991). Therefore, timber harvesting during these time periods may
have cleared riparian ecosystems, resulting in erosion and sedimentation in downstream water bodies, potentially
reducing availability and distribution of wetland ecosystems.
Aside from forest harvesting, the existing East-West Tie and Highways 17 and 101 are substantial linear
disturbances on the landscape. Some fragmentation would also have been caused by the mining of metals, and
these disturbances would have created gaps in the distribution of wetland ecosystems in the baseline
characterization. Some wetland ecosystems downstream of mining operations may have been affected by
changes in the catchment areas due to altered topography in mine footprints. Changes in the catchment area
would affect flows of headwater streams, which may have reduced wetland ecosystem availability and distribution.
Overall, most wetland ecosystems are well distributed in the vegetation and wetlands RSA, and small localized
reductions in connectivity due to cumulative changes in the baseline characterization are likely within the resilience
and adaptability limits of this assessment criteria. Some wetland ecosites that are less common on the landscape
(i.e., NW43, NW47, NW50 and bogs) could be approaching the limits of resilience and adaptive capacity to
changes in distribution.

12.2.2.2.2

Ecosystem Composition

The hydrologic regime is one of the most important factors determining wetland ecosystem function and the health
of associated wetland plants (Welsh et al. 1995; Carter 1997; Sheldon et al. 2005). The composition and richness
of species in a wetland ecosystem is influenced by the duration, timing, and frequency of saturation and depth of
water (Sheldon et al. 2005). Disturbance to one or all of these factors can result in changes to the distribution and
richness of plant and wildlife species in wetland ecosystems, although individual species will respond differently
to changes in the hydrologic regime. A wide range of wetland-dependent species were observed during baseline
surveys for the Project (e.g., beaked sedge [Carex utriculata], bluejoint reedgrass [Calamagrostis canadensis],
fowl mannagrass [Glyceria striata], and moose). Wetlands within the vegetation and wetlands LSA have a relatively
high diversity of plant species; baseline plant community surveys found an average of 24 vascular plant species
per wetland ecosite (refer to Appendix 12-II).
No plant species listed federally (SARA or COSEWIC) or provincially under Species at Risk in Ontario were
observed during the baseline plant community surveys within wetland ecosystems (refer to Appendix 12-I;
Appendix 12-II). One rare wetland plant species tracked by NHIC was documented during baseline surveys.
Specifically, during 2016 surveys, floating marsh marigold (Caltha natans), a provincially imperilled (S2) species
(Government of Ontario 2017), was found in a thicket swamp (NW44).
The extent of the effects from historical developments on wetland ecosystem composition and hydrology is poorly
understood. However, available information indicates that wetland ecosystem composition has likely been altered
by historical disturbances and developments in the vegetation and wetlands RSA since the late 1800s due to
forest harvesting, roads, rail, mining, and recreational activities.
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Through much of the 1900s, forestry practices in the vegetation and wetlands RSA would have included clearing
trees from riparian ecosystems, which would have caused increased water flow, erosion, and siltation in the
downstream receiving wetland ecosystems. These effects would have altered local hydrologic and abiotic
conditions. Plant species composition (i.e., biotic conditions) and habitat conditions for aquatic invertebrates and
wetland-dependent wildlife would also have changed in those wetland ecosystems.
Construction of transportation routes including roads, culverts, and bridges likely degraded downstream wetland
ecosystems in the vegetation and wetlands RSA through vegetation clearing and removing riparian forests,
destabilizing banks and altering upstream and downstream geomorphology. Agricultural areas are low in
abundance and concentrated in the western part of the vegetation and wetlands RSA. In these areas, livestock
can affect wetland ecosystem condition by treading in wetland ecosystems, transporting invasive plant seeds,
depositing urine and fecal material, and foraging on wetland plants. These processes can alter ecological
attributes that affect wetland ecosystem condition, and can lead to changes in water quality, water regime, soil
properties, physical form, and vegetation health, structure, and species composition (Morris and Reich 2013).
Trampling of vegetation damages and/or kills plants, which reduces plant biomass and leaf litter and exposes
more bare ground. Gaps in wetland vegetation can create habitat niches favoured by invasive species. These
changes are usually detrimental, but under certain conditions, low levels of grazing can be beneficial to some
wetland ecosystem attributes if carefully managed (Morris and Reich 2013). Effects of cattle on wetland ecosystem
condition may have been larger in the early part of the baseline characterization than in recent decades due to
greater environmental awareness and stewardship.
Disturbance can lead to increased invasive species on the landscape. Wetland ecosystems can be particularly
sensitive to invasive species, and changes in species composition can affect local wetland ecosystem structure
and function (Zedler and Kercher 2004). One noxious weed species (OMAFRA 2016), bull thistle (Cirsium vulgare),
was identified during baseline surveys in the Meadow Marsh: Organic-Mineral Soil (NW46) ecosite (refer to
Appendix 12-I). Wetland ecosystems located near anthropogenic disturbance are more likely to be affected by
invasive species because of increased exposure to primary vectors for the spread of invasive species such as
vehicles and equipment. More remote wetland ecosystems can also be affected by invasive species that are
transported via waterways and wind; however, native wetland ecosystems located beyond 50 m from
anthropogenic disturbance are less likely to be have been substantially altered by invasive plants in the vegetation
and wetlands LSA or vegetation and wetlands RSA in the baseline characterization (Hamberg et al. 2008). Most
wetland ecosystems present (more than 67%) in the baseline characterization in the vegetation and wetlands RSA
are farther than 50 m from a disturbance, and thus soil disturbances (and invasive plant species) have not likely
affected these wetland ecosystems to a large degree.
It is predicted that wetland ecosystem function is maintained in the vegetation and wetlands RSA, although wetland
ecosystem condition probably has been degraded due to anthropogenic disturbances in the vegetation and
wetlands RSA during the baseline characterization. Wetland ecosystem composition at the baseline
characterization is anticipated to be within the resilience and adaptability limits of this criterion.

12.2.2.3
12.2.2.3.1

Riparian Ecosystems
Ecosystem Availability and Distribution

Riparian ecosystems are distributed throughout the study areas and are associated with streams, rivers, and
lakeshores. In the baseline characterization, the total area of riparian ecosystems including burns, cutblocks, and
other habitat within riparian buffers covers approximately 13,573 ha in the vegetation and wetlands LSA (7.3%)
and approximately 49,180 ha in the vegetation and wetlands RSA (7.1%). Burned riparian and cutblock riparian
types are less than or equal to 40 years of age, and provide some degree of riparian function. Other riparian
ecosystems (i.e., not cutblocks or burns) cover approximately 12,421 ha or 6.7% of the vegetation and wetlands
LSA and approximately 45,177 ha or 6.5% of the vegetation and wetlands RSA (refer to Table 12-11;
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Appendix 12-V, Figures 12-V-3A to 3E). Burned riparian ecosystems cover approximately 393 ha or 0.2% of the
vegetation and wetlands LSA and approximately 1,498 ha or 0.2% of the vegetation and wetlands RSA. Cutblock
riparian ecosystems cover approximately 759 ha or 0.4% of the vegetation and wetlands LSA and approximately
2,505 ha or 0.4% of the vegetation and wetlands RSA. Some areas with low amounts of disturbance would likely
provide some riparian function in buffers. For the purposes of the assessment, Developed Agricultural Land and
the road ROW polytype codes were conservatively classified as non-riparian. In reality, these areas of the
landscape would likely provide some riparian function, such as water filtration and erosion control along
streambanks.
Table 12-11:

Riparian Ecosystem Availability in the Baseline Characterization in the Vegetation and
Wetlands Local and Regional Study Areas
Local Study Area
Riparian Type

Other riparian
Burned riparian
Cutblock riparian
Total

Regional Study Area

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

12,421
393
759
13,573

6.7
0.2
0.4
7.3

45,177
1,498
2,505
49,180

6.5
0.2
0.4
7.1

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values.
% = percent; ha = hectare.

Linear Disturbance Density
Historically, disturbance to riparian ecosystems would have been from natural factors such as fires, floods, wildlife,
and disease. Since the late 1800s to early 1900s, disturbances from many sources including forest harvesting,
roads, rail, mining, agriculture, and recreational activities have been the primary factors contributing to changes in
riparian ecosystem availability. The existing East-West Tie and Highways 17 and 101 are substantial linear
disturbances on the landscape. The construction of transportation routes, including roads and culverts, would have
altered riparian ecosystems in the region through vegetation clearing and the removal of riparian forests. Much of
the disturbance to riparian ecosystems would have been associated with logging. The Code of Practice for Timber
Management Operations in Riparian Areas was published in 1991 (MNR 1991). It is assumed that early logging
in the late 1800s to mid-1900s would not have followed guidelines specific to riparian ecosystems. Thus, historical
logging in riparian ecosystems may have led to more erosion, sedimentation, soil compaction, rutting, and water
pooling than more recent logging in areas surrounding lakes, streams, and rivers.
The current linear disturbance density across riparian ecosystems in the baseline characterization is approximately
0.67 km/km2 within the vegetation and wetlands LSA and 0.36 km/km2 within the vegetation and wetlands RSA.
Summary for Riparian Ecosystem Availability and Distribution
Regional connectivity of riparian ecosystems is important for dispersal of plants and for movement of fish and
wildlife species. In the vegetation and wetlands LSA and vegetation and wetlands RSA, an extensive network of
streams, rivers, and water bodies is bordered by riparian vegetation (refer to Appendix 12-V, Figures 12-V-3A to
3E). The distribution of riparian ecosystems in the vegetation and wetlands LSA and RSA is likely within the range
of natural historical conditions (where natural events such as flooding would have caused regular shifts in
distribution), except in areas affected by forest harvesting, roads, rail, and mines, where riparian ecosystems have
been lost or permanently altered.
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In the baseline characterization, 91.5% of available riparian ecosystems are classified as “other” and have not
been affected by burns or clearing associated with cutblocks within the vegetation and wetlands LSA. This value
is above the resource management criterion of 75% naturally vegetated stream length recommended by
Environment Canada (2013) to prevent degradation of these ecosystems. While there have been historical losses
to riparian ecosystems, changes to ecosystem availability appear to be within the resilience and adaptability limits
of this criterion in the baseline characterization. Large discontinuities in riparian ecosystems are not evident in the
vegetation and wetlands LSA or vegetation and wetlands RSA in the baseline characterization. For example,
riparian ecosystems along the water bodies continue to provide habitat for olive-sided flycatcher (Contopus
cooperi). Overall, riparian ecosystems remain well distributed and connected over the vegetation and wetlands
RSA in the baseline characterization. Therefore, changes to riparian ecosystems distribution that occurred during
the baseline characterization are predicted to be within the resilience and adaptability limits of this criterion.

12.2.2.3.2

Ecosystem Composition

Riparian trees provide habitat for wildlife and shade to buffer temperature within water bodies. Inputs of fallen
woody debris increase fish habitat, and inputs of organic matter from leaf litter provide food for invertebrates
and fish. Riparian ecosystems also maintain water quality of water bodies by filtering out nutrients and
contaminants.
Riparian ecosystems in the region have been and continue to be altered by human activities such as vegetation
clearing. Through much of the 1900s, forestry practices would have included clearing trees from riparian
ecosystems. This practice has altered local hydrological and abiotic conditions, and plant species composition and
habitat conditions for fish, aquatic invertebrates, and wildlife.
Disturbance near riparian ecosystems can increase the potential for noxious species, which have the potential to
out-compete native plants and become permanently established. Human disturbances such as logging, urban
areas, and mining have the potential to accelerate the establishment of invasive plant species in native ecosystems
through the introduction of seeds or disturbance of soils (Watkins et al. 2003; Hamberg et al. 2008).
Large changes in species composition can alter the function of ecosystem processes and change the dynamic of
how other species interact within the ecosystem (Naeem et al. 1999). Riparian ecosystems with undisturbed soils
that are distant from disturbances are resistant to invasion by non-native plant species. However, riparian
ecosystems edges adjacent to disturbances are more prone to invasion. While there is potential for noxious weeds
to occur in the vegetation and wetlands LSA and vegetation and wetlands RSA, there have been no reported
occurrences of noxious species in riparian ecosystems in the vegetation and wetlands RSA and vegetation and
wetlands LSA (refer to Appendix 12-I; Appendix 12-II). Most riparian ecosystems (approximately 73%) present in
the baseline characterization in the vegetation and wetlands RSA are farther than 50 m from a disturbance, and
thus soil disturbances have not likely affected riparian ecosystems to a large degree (refer to Appendix 12-V,
Figures 12-V-3A to 3E).
Other disturbances such as roads, rail, and mining likely increased access to previously remote areas and caused
habitat fragmentation and barriers or partial barriers to wildlife movement, especially along riparian corridors.
While the extent of agriculture is low in the vegetation and wetlands RSA, livestock grazing, treading, and trampling
may have also affected riparian ecosystem condition during the baseline characterization, affecting water quality
(e.g., increasing turbidity), soils, and physical form, and allowing the introduction of invasive plants and altering
vegetation health, structure, and composition in riparian ecosystems (Jansen and Robertson 2001).
Since the publication of the Code of Practice for Timber Management Operations in Riparian Areas in 1991
(MNR 1991), effects from forest harvesting to riparian ecosystems have likely been reduced. The riparian
ecosystems in the vegetation and wetlands RSA and vegetation and wetlands LSA have maintained overall
function in terms of ability to support the variety of wildlife that use them for foraging, nesting, and dispersal (refer
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to Section 14.7). Therefore, changes to the condition of riparian ecosystems in the baseline characterization are
predicted to be within the resilience and adaptability limits of this criterion.

12.2.2.4

Summary of Baseline Conditions (Baseline Characterization)

Upland Ecosystems



Ecosystem availability and distribution – The total area of upland ecosystems, including burned and
harvested upland ecosystems, is approximately 135,971 ha in the vegetation and wetlands LSA (73.2%) and
approximately 472,340 ha in the vegetation and wetlands RSA (68.0%). The age of forests across the
vegetation and wetlands LSA and vegetation and wetlands RSA is variable. The most common seral stage
is the mature (81 to 110 years) category covering approximately 57,181 ha of the vegetation and wetlands
LSA (30.8%) and approximately 194,497 ha of the vegetation and wetlands RSA (28.0%). Four rare
vegetation communities are part of upland ecosystems and comprise approximately 84 ha of the vegetation
and wetlands LSA (<0.1%) and approximately 90 ha of the vegetation and wetlands RSA (<0.1%).
Approximately 1,263 ha (0.7%) and 2,158 ha (<0.1%) of habitat supporting SOCC were present in the upland
ecosystems for the vegetation and wetlands LSA and RSA, respectively. The MNRF identifies approximately
867 ha (0.5%) of ANSI in the vegetation and wetlands LSA and approximately 2,062 ha (0.3%) of ANSI in
the vegetation and wetlands RSA. Research plots are designated areas where biological research activities
are undertaken. The MNRF identifies approximately 161 ha (0.1%) of research plots in the vegetation and
wetlands LSA and approximately 341 ha (<0.1%) in the vegetation and wetlands RSA. Traditional plant
harvest locations have been identified in the vegetation and wetlands LSA. There are approximately 10,022
ha of CLVAs identified in the eight ecodistricts that intersect with the vegetation and wetlands LSA (refer to
Table 12-7; Appendix 12-VIII). Most upland ecosystems are expected to have the capacity to adapt and be
resilient to existing natural and human-related disturbances and associated variations in availability.
However, some specific upland ecosites such as Red Pine (C12), Talus or Steep Slope (NW05), and
Prairie/Savannah (NW10) are uncommon on the landscape and would be likely less resilient to negative
changes in availability.



Overall, most upland ecosystems are expected to be resilient to changes in distribution because they are
common and well distributed across the vegetation and wetlands LSA and vegetation and wetlands RSA.
Some specific upland ecosites (i.e., Red Pine [C12], Talus or Steep Slope [NW05], and Prairie/Savannah
[NW10]) are uncommon and dispersed on the landscape and would be less resilient and have lower capacity
to adapt to fragmentation from disturbance.



Ecosystem composition – Anthropogenic disturbances may have affected upland ecosystem composition
through adjacency or edge effects. Insects and diseases, including spruce budworm, have reduced the
volume of timber, creating stands that are not suitable for harvest. Two rare plant species tracked by the
NHIC were documented in upland ecosystems during baseline surveys conducted in 2014. The species
documented were alpine woodsia and purple bluejoint, both provincially imperilled (S2) plants. Changes in
ecosystem composition are likely well within the resilience and adaptability limits for this criterion. However,
small ecosites such as Red Pine (C12), Talus or Steep Slope (NW05), and Prairie/Savannah (NW10) may
be approaching limits of resilience and adaptability.

Wetland Ecosystems



Ecosystem availability and distribution (Forest Resource Inventory) – In the baseline characterization,
the total area of wetland ecosystems s in the vegetation and wetlands LSA, including cutblocks and burns,
is approximately 14,379 ha (7.7%). There are approximately 56,831 ha (8.2%) wetland ecosystems including
cutblocks and burns in the vegetation and wetlands RSA. Most wetland ecosystems are expected to have
the capacity to adapt and be resilient to existing natural and human-related disturbances and associated
variations in availability. However, some specific wetland ecosites (i.e., NW43, NW47, and NW50) are
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uncommon on the landscape and would be likely less resilient to negative changes in availability. Resilience
in wetland ecosystems is also a function of soil type, as mineral-based wetland ecosystems can be reclaimed
and contribute to reversing negative effects, while there is less confidence in reclaiming peat-bog type
wetlands when soils have been disturbed.



Ecosystem availability and distribution (Provincial Wetlands data) – In the baseline characterization,
the total area of wetland ecosystems in the vegetation and wetlands LSA and vegetation and wetlands RSA
is approximately 11,287 ha (6.1%) and 44,616 ha (6.4%), respectively. Within both the vegetation and
wetlands LSA and RSA, bogs are the least abundant wetland type. Bogs cover approximately 31 ha (<0.1%)
within the vegetation and wetlands LSA and approximately 114 ha (<0.1%) within the vegetation and
wetlands RSA. One PSW, the Nipigon River PSW, is located in the vegetation and wetlands LSA and extends
into the vegetation and wetlands RSA. This PSW is approximately 90 ha in size, is composed of marsh and
swamp, and is located between the townships of Nipigon and Red Rock. Approximately 122 ha (0.1%) and
229 ha (<0.1%) of habitat supporting SOCC were identified within the vegetation and wetlands LSA and RSA,
respectively. Most wetland ecosystems are expected to have the capacity to adapt and be resilient to existing
natural and human-related disturbances and associated variations in availability. Resilience in wetland
ecosystems is also a function of soil type, as mineral-based wetland ecosystems can be reclaimed and
contribute to reversing negative effects, while there is less confidence in reclaiming peat-bog type wetlands
when soils have been disturbed.



Overall, most wetland ecosystems are well distributed in the vegetation and wetlands RSA, and small
localized reductions in connectivity due to cumulative changes in the baseline characterization are likely
within the resilience and adaptability limits of this assessment criterion. Some wetland ecosites that are less
common on the landscape (i.e., NW43, NW47, NW50, and bogs) are likely approaching the limits of resilience
and adaptive capacity to changes in distribution.



Ecosystem composition – Disturbance can lead to increased invasive species on the landscape.
One provincially imperilled (S2) species tracked by the NHIC, floating marsh marigold was documented within
wetland ecosystems during baseline surveys. Wetland ecosystems can be particularly sensitive to invasive
species, and changes in species composition can affect local wetland ecosystem structure and function. One
noxious weed species (OMAFRA 2016), bull thistle, was identified during 2014 baseline surveys in the
Meadow Marsh: Organic-Mineral Soil (NW46) ecosite. It is predicted that wetland ecosystem function is
maintained in the vegetation and wetlands RSA and wetland ecosystem composition as the baseline
characterization is within the resilience and adaptability limits of this criterion.

Riparian Ecosystems



Ecosystem availability and distribution – Riparian ecosystems are distributed throughout the vegetation
and wetlands LSA and vegetation and wetlands RSA and are associated with streams, rivers, and
lakeshores. In the baseline characterization, the total area of riparian ecosystems including burns, cutblocks,
and other habitat within riparian buffers covers approximately 13,573 ha in the vegetation and wetlands LSA
(7.3%) and approximately 49,180 ha in the vegetation and wetlands RSA (7.1%). Since the late 1800s to
early 1900s disturbances from many sources including forest harvesting, roads, rail, mining, agriculture, and
recreational activities have been the primary factors contributing to changes in riparian ecosystems
availability. In the baseline characterization, 91.5% of available riparian ecosystems are classified as “other”
and have not been affected by burns or clearing associated with cutblocks within the vegetation and wetlands
LSA. This value is above the resource management criterion of 75% naturally vegetated stream length
recommended by Environment Canada (2013) to prevent degradation of these ecosystems. While there have
been historical losses to riparian ecosystems, changes to ecosystem availability appear to be within the
resilience and adaptability limits of this criterion in the baseline characterization.
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An extensive network of streams, rivers, and wetland ecosystems is bordered by riparian vegetation in the
vegetation and wetlands LSA and vegetation and wetlands RSA. Riparian ecosystems remain well distributed
and connected over the vegetation and wetlands RSA in the baseline characterization. Therefore, riparian
ecosystem availability and distribution are predicted to be within the resilience and adaptability limits of this
criterion.



Ecosystem composition – Through much of the 1900s, forestry practices would have included clearing
trees from riparian ecosystems. This practice has altered local hydrological and abiotic conditions, plant
species composition, and habitat conditions for fish, aquatic invertebrates, and wildlife. Disturbance near
riparian ecosystems can increase the potential for noxious species. Noxious species have the potential to
out-compete native plants and become permanently established. While there is potential for noxious species
to occur in the vegetation and wetlands LSA and vegetation and wetlands RSA, there have been no reported
occurrences of noxious species in riparian ecosystems in the vegetation and wetlands LSA and vegetation
and wetlands RSA. The riparian ecosystems in the vegetation and wetlands LSA and vegetation and
wetlands RSA have maintained overall function in terms of ability to support the variety of wildlife that use
them for foraging, nesting, and dispersal. Therefore, changes to the condition of riparian ecosystems in
the baseline characterization are predicted to be within the resilience and adaptability limits of this criterion.

12.3 Potential Project-Environment Interactions
Potential Project-environment interactions were identified through a review of the Project Description and existing
environmental conditions. The linkages between Project components and activities and potential effects to
vegetation and wetlands are identified in Table 12-12.
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Table 12-12:

Project-Environment Interactions for Vegetation and Wetlands
Project Phase

Criteria

Indicator

Ecosystem
availability and
distribution

Upland

Construction
(includes access road and
ROW preparation,
installation, and
reclamation activities)

Operation
(includes operation
and maintenance
activities)











_





_





_















_





_





_





ecosystems

Ecosystem
composition
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Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Site preparation, construction and
maintenance during operations result in the
loss or alteration of the availability and
distribution of ecosystems
Construction and soil salvage activities
reduce soil quantity and quality and
success of revegetation, which negatively
affects ecosystem availability and
distribution
Alteration in hydrology from Project
activities can cause soil erosion and
moisture changes, which can affect
ecosystem availability and distribution
Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem
availability and distribution
Herbicide application can degrade soil
quality and directly kill plants, which
negatively affects ecosystem availability
and distribution
Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
availability and distribution
Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem availability
and distribution
Site preparation, construction and
maintenance during operations result in
loss or alteration of ecosystem composition
Construction and soil salvage activities
reduce soil quantity and quality and
success of revegetation, which negatively
affects ecosystem composition
Alteration in hydrology from Project
activities can cause soil erosion and
moisture changes, which can affect
ecosystem composition
Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem
composition
Herbicide application can degrade soil
quality and directly kill plants, which
negatively affects ecosystem composition
Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
composition
Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem composition
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Table 12-12:

Project-Environment Interactions for Vegetation and Wetlands
Project Phase

Criteria

Indicator

Ecosystem
availability and
distribution

Wetland
ecosystems

Ecosystem
composition
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Construction
(includes access road and
ROW preparation,
installation, and
reclamation activities)

Operation
(includes operation
and maintenance
activities)











_





_





_















_





_





_
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Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Site preparation, construction and
maintenance during operations result in the
loss or alteration of the availability and
distribution of ecosystems
Construction activities reduce soil quality
and success of vegetation, which
negatively affects ecosystem availability
and distribution
Alteration in hydrology from Project
activities can cause soil erosion and
moisture changes, which can affect
ecosystem availability and distribution
Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem
availability and distribution
Herbicide application can degrade soil
quality and directly kill plants, which
negatively affects ecosystem availability
and distribution
Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
availability and distribution
Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem availability
and distribution
Site preparation, construction and
maintenance during operations result in
loss or alteration of ecosystem composition
Construction activities reduce soil quality
and success of vegetation, which
negatively affects ecosystem composition
Alteration in hydrology from Project
activities can cause soil erosion and
moisture changes, which can affect
ecosystem composition
Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem
composition
Herbicide application can degrade soil
quality and directly kill plants, which
negatively affects ecosystem composition
Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
composition
Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem composition
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Table 12-12:

Project-Environment Interactions for Vegetation and Wetlands
Project Phase

Criteria

Indicator

Construction
(includes access road and
ROW preparation,
installation, and
reclamation activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Site preparation, construction and
maintenance during operations result in the
loss or alteration of the availability and
distribution of ecosystems
Construction and soil salvage activities
reduce soil quantity and quality and


success of revegetation, which negatively
affects ecosystem availability and
distribution
Alteration in hydrology from Project
activities can cause soil erosion and

_
moisture changes, which can affect
ecosystem availability and distribution
Chemical and hazardous material spills can
Ecosystem
availability and
degrade soil quality and directly kill plants,


distribution
which negatively affects ecosystem
availability and distribution
Herbicide application can degrade soil
quality and directly kill plants, which

_
negatively affects ecosystem availability
and distribution
Dust and air emissions can degrade soil
quality and directly reduce plant health,

_
which negatively affects ecosystem
availability and distribution
Equipment can introduce and spread
Riparian
noxious and invasive plant species, which


ecosystems
negatively affects ecosystem availability
and distribution
Site preparation, construction and


maintenance during operations result in
loss or alteration of ecosystem composition
Construction and soil salvage activities
reduce soil quantity and quality and


success of revegetation, which negatively
affects ecosystem composition
Alteration in hydrology from Project
activities can cause soil erosion and

_
moisture changes, which can affect
ecosystem composition
Chemical and hazardous material spills can
Ecosystem
degrade soil quality and directly kill plants,


composition
which negatively affects ecosystem
composition
Herbicide application can degrade soil

_
quality and directly kill plants, which
negatively affects ecosystem composition
Dust and air emissions can degrade soil
quality and directly reduce plant health,

_
which negatively affects ecosystem
composition
Equipment can introduce and spread


noxious and invasive plant species, which
negatively affects ecosystem composition
 = A potential Project-environment interaction could result in an environmental or socio-economic effect




_ = No plausible interaction was identified; ROW = right-of-way.
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12.4 Potential Effects, Mitigation and Net Effects
Assessment
This section presents the potential effects, appropriate mitigation measures, and predicted net Project effects for
vegetation and wetlands.

12.4.1 Measurement of Potential Effects
Potential effects to each vegetation and wetland criterion from Project-environment interactions were determined
from measured changes in indicators relative to the baseline characterization and are described below.

12.4.1.1

Ecosystem Availability and Distribution

Changes in ecosystem availability and distribution were estimated quantitatively and qualitatively. Ecosystem
availability is primarily affected by physical changes (e.g., vegetation clearing). Ecosystem availability is
quantitatively measured as the change in the amount of area (i.e., hectares) of each ecosystem type from the
Project relative to baseline conditions. Ecosystem distribution is qualitatively measured using mapping to visually
analyze the changes in spatial configuration (or arrangement) and connectivity of ecosystems from the Project
relative to baseline conditions. The change in linear feature density (e.g., roads) is measured quantitatively to
help inform changes in ecosystem distribution and connectivity.

12.4.1.2

Ecosystem Composition

Changes in ecosystem composition were qualitatively predicted for species richness (or diversity) and
abundance due to changes in ecosystem availability and distribution. Ecosystem composition is primarily
affected by changes in the amount of moisture and sunlight, competition with invasive species, and dust
deposition. Ecosystem composition is measured qualitatively using scientific literature review and semiquantitatively using baseline data on the presence of listed and invasive species.

12.4.2 Upland Ecosystems – Ecosystem Availability and Distribution
12.4.2.1
12.4.2.1.1

Loss or alteration of ecosystem availability and distribution
Potential Effects

The Project is predicted to contribute to a loss of approximately 2,486 ha (1.8% of baseline characterization) of
upland ecosystems in the vegetation and wetlands LSA (refer to Table 12-13; Appendix 12-V, Figures 12-V-4A to
12-V-4E). The predicted loss would be confined to the Project footprint. The largest predicted loss by percent
change from baseline to Project effects is to the Jack Pine-Conifer: Dry-Moderately Fresh Sandy Soil (NW13)
ecosite with a 4.2% change from the baseline characterization and an absolute predicted loss of approximately
39 ha in the vegetation and wetlands LSA. The largest absolute changes in area (ha) are to the Hardwood-FirSpruce Mixedwood: Fresh, Sandy-Coarse Loamy Soil (NW19) ecosite at a predicted loss of approximately 480 ha
(1.4% of baseline characterization) and the Black Spruce-Trembling Aspen/Trembling Aspen-Black Spruce-Jack
Pine/Trembling Aspen-Black Spruce-Balsam Fir (NE06) ecosite at a predicted loss of approximately 421 ha (2.3%
of baseline characterization) in the vegetation and wetlands LSA.
The Project is not expected to disturb the three least common and available ecosites in the vegetation and
wetlands LSA and RSA (i.e., Red Pine [C12], Talus or Steep Slope [NW05] and Prairie/Savannah [NW10]). Details
on the area of predicted loss of specific ecosites of upland ecosystems from the Project are provided in
Appendix 12-VI.
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There is a predicted loss of approximately 2,448 ha (1.8% of baseline characterization) to forested areas in the
vegetation and wetlands LSA and approximately 38 ha to non-forested areas (1.5% of baseline characterization).
Calculated predicted losses from the Project to the non-forested portion of the vegetation and wetlands LSA and
vegetation and wetlands RSA are presented in Table 12-14.
Table 12-13:

Predicted Changes to Upland Ecosystem Availability from the Project
Local Study Area
Baseline
Characte
rization
(ha)
110,726
3,455

Upland Type

Other Upland
Burned Upland
Cutblock
Upland
Total

21,790
135,971

Regional Study Area

Net Effects
Assessment
(ha)

Change
in Area
(ha)

Percent
Change
(%)

108,844
3,333

-1,882
-122

-1.7
-3.5

Baseline
Characterizatio
n
(ha)
394,630
13,299

21,308
133,485

-481
-2,486

-2.2
-1.8

64,412
472,340

Net Effects
Assessment(
ha)

Change
in Area
(ha)

Percent
Change
(%)

392,747
13,177

-1,882
-122

-0.5
-0.9

63,930
469,854

-481
-2,486

-0.7
-0.5

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values. Cutblocks and burns are less than or equal to 40 years of age.
% = percent; ha = hectare.

Table 12-14:

Predicted Changes to Non-forested Upland Ecosystem Availability from the Project
Local Study Area

Code

Ecosite
Description

Regional Study Area

Baseline

Project

Change
in Area

Percent
Change

Baseline

Project

Change
in Area

Percent
Change

(ha)

(ha)

(ha)

(%)

(ha)

(ha)

(ha)

(%)

1,109

1,094

-15

-1.3

4,779

4,764

-15

-0.3

102

102

0

0.0

151

151

0

0.0

121

121

<1

-0.2

355

355

<1

-0.1

0

0

0

0.0

3

3

0

0.0

NW07

Brush and Alder
Grass and
Meadow
Cliff
Talus or Steep
Slope
Rock Barren

490

489

<1

-0.1

695

695

<1

-0.1

NW10

Prairie/Savannah

4

4

0

0.0

4

4

0

0.0

RCK

Rock

781

758

-23

-2.9

4,680

4,657

-23

-0.5

2,607

2,568

-38

-1.5

10,665

10,626

-38

-0.4

BSH
GRS
NW04
NW05

Total

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values.
< = less than; % = percent; ha = hectare.

Seral Stages
The Project is predicted to result in a loss of approximately 947 ha of mature (81 to 110 years) forests in the study
areas (1.7% of the baseline characterization within the vegetation and wetlands LSA or 0.5% of the baseline
characterization within the vegetation and wetlands RSA) (refer to Table 12-15). Late-successional (111 years
and older) forests are predicted to have a loss of approximately 522 ha (2.2% of the baseline characterization
within the vegetation and wetlands LSA or 0.5% of the baseline characterization within the vegetation and wetlands
RSA) due to the Project.
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Table 12-15:

Structural Stages Affected by the Project
Baseline
Characte
rization
(ha)

Seral Stage

Pre-sapling
(0 to 10 years)
Sapling
(11 to 30 years)
Immature
(31 to 80 years)
Mature
(81 to 110 years)
Late-successional
(111 years and older)
Total

Local Study Area
Net
Effects
Change in
Assessm
Area
ent
(ha)
(ha)

Percent
Change
(%)

Baseline
Characte
rization
(ha)

Regional Study Area
Net
Effects
Change in
Assessm
Area
ent
(ha)
(ha)

Percent
Change
(%)

4,012

3,944

-68

-1.7

10,267

10,199

-68

-0.7

19,091

18,590

-501

-2.6

64,979

64,479

-501

-0.8

37,772

37,164

-608

-1.6

119,623

119,015

-608

-0.5

57,181

56,235

-947

-1.7

194,497

193,550

-947

-0.5

24,209
142,265

23,687
139,620

-522
-2,645

-2.2
-1.9

108,420
497,785

107,898
495,141

-522
-2,645

-0.5
-0.5

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. Seral stage totals are based on upland and wetland ecosites identified as Forest (FOR) only from the FRI as age classes are not
provided for other polytypes in the FRI. The predicted loss due to the Project is subtracted from the seral stage totals including the 0 to 10
year (Pre-Sapling) category.
% = percent; FRI = Forest Resources Inventory; ha = hectare.

Rare Vegetation Communities, Habitat of Species of Conservation Concern, and Areas of
Natural and Scientific Interest
There is a predicted loss of approximately 3 ha (3.1% of baseline in the vegetation and wetlands LSA and 2.9%
of baseline in the vegetation and wetlands RSA) to rare vegetation communities in the study areas, with no
predicted loss to upland SOCC habitat which is also classified as SWH (refer to Table 12-16; Appendix 12-VII).
The Project overlaps with approximately 9.9 ha the Magpie River / Terraces ANSI. However, the area of overlap
is presently disturbed and no additional disturbance is anticipated with the application of the Project footprint. No
ANSIs are expected to be affected by the Project.
Table 12-16:

Rare Upland Vegetation Communities Affected by the Project
Local Study Area

Rare Vegetation
Community Type

Regional Study Area

Baseline
Characterization
(ha)

Baseline
Characterization
(ha)

Net Effects
Assessment (ha)

Change in
Area (ha)

Percent
Change (%)

Net Effects
Assessment (ha)

Change in
Area (ha)

Percent
Change (%)

Talus slopes

1

<1

<1

Rock barrens

82

79

-2

-35.6(a)

1

<1

<1

-35.6(a)

-2.9

82

79

-2

Great Lakes dunes

1

1

-2.9

0

0.0

7

7

0

Rare forest types

1

0.0

1

0

0.0

1

1

0

Total

84

0.0

82

-3

-3.1

90

87

-3

-2.9

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values.
a) Columns represent the percent change for individual rare vegetation community types, therefor the total percentages are not additive.
b) Talus slopes are represented by 0.68 ha at baseline characterization. A loss of 0.24 ha will result in a 35.6% change in the talus slopes community.
< = less than; % = percent; ha = hectare.
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Features of Stakeholder, First Nation and Métis Interest
None of the sensitive features identified by the Thunder Bay Field Naturalists are expected to be affected by the
Project footprint.
During Project construction, plant and material harvesting locations on the Project footprint, such as blueberry
patches, may be affected by clearing activities, including access roads, or maintenance activities that require
vegetation removal or management. Impacts to plant and material harvesting locations have been assessed in
the Current Use of Lands and Resources for Traditional Purposes (refer to Section 17).

Research Plots
There is a predicted loss of approximately 9 ha to research plots from the Project (5.3% of the baseline
characterization within the vegetation and wetlands LSA and 2.5% of the baseline characterization within the
vegetation and wetlands RSA.

Critical Landform/Vegetation Associations
A total of 10,022 ha of CLVAs are present throughout 110 parks and protected areas in the eight ecodistricts that
intersect with the vegetation and wetlands LSA. Approximately 3 ha of CLVAs is predicted to be lost, representing
less than 4.7% of the baseline characterization. Appendix 12-VIII provides the areas of the CLVAs included in this
assessment by park or protected area for each of the ecodistricts. Table12-17 provides the summary of CLVAs
affected by the Project.
Table 12-17: Net Effects Characterization of Critical Landform/Vegetation Associations (a)
Baseline
Characterization
(ha)

Net Effects
Characterization
(ha)

Change
in Area
(ha)

Percent
Change
(%)

Kama Cliffs Conservation Reserve

0.4

0.3

-0.1

-20.6

Gravel River Conservation Reserve

34.9

32.7

-2.2

-6.4

Gravel River Provincial Nature Reserve

10.4

10.1

-0.4

-3.4

Lake Superior National Marine Conservation
Area

1.8

1.8

0.0

<0.1

Lake Superior North Conservation Reserve

9.3

9.3

0.0

<0.1

Neys Provincial Park (Natural Environment
Class)

<0.01

<0.01

<0.01

<0.1

56.9

54.2

-2.7

-4.7

Ecodistrict

Protected Area Name

3W-3

3W-5

Grand Total

a) Only parks and protected areas with predicted changes from the Project are included in this table.
< = less than; % = percent; ha = hectare.

Linear Disturbance Density
In the vegetation and wetlands LSA, there is an increase in linear disturbance density from approximately 0.90
km/km2 in the baseline characterization to approximately 1.28 km/km2 for the net effects assessment. In the
vegetation and wetlands RSA, the linear disturbance density increases from approximately 0.53 to 0.64 km/km2
due to the Project. Habitat loss from fragmentation is likely overestimated because the Project is expected to
largely parallel existing (baseline characterization) linear developments (e.g., the Trans-Canada Highway and the
Canadian Pacific rail line). The Project footprint overlaps with approximately 128 km of existing disturbances while
another approximately 691 km of the Project footprint is adjacent to existing disturbances (i.e., within
approximately 500 m).
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Summary for Potential Effect on Upland Ecosystem: Loss or alteration of ecosystem availability
and distribution
Decreased connectivity in the net effects assessment would occur at the local scale around the Project footprint
(refer to Appendix 12-V; Figures 12-V-4A to 12-V-4E). Despite some additional fragmentation from the preferred
route ROW and access roads as well as temporary workspace, most upland ecosystems remain abundant and
well connected across the vegetation and wetlands LSA and RSA.
The three least common ecosites in the vegetation and wetlands LSA and RSA (i.e., C12, NW05, and NW10) are
not impacted by the Project footprint. Overall, upland ecosystems remains well connected in the net effects
assessment to support healthy and functioning upland ecosystems.

12.4.2.1.2

Mitigation

Loss or alteration of upland ecosystem availability and distribution has been minimized to the extent practicable
by using existing roads and trails to limit the amount of new roads, by selecting existing disturbed areas for the
temporary workspaces, and by paralleling the Trans-Canada Highway, existing East-West Tie transmission line
and the Canadian Pacific Rail line.
Vegetation clearing will be accomplished by harvesting equipment, mulchers, and hand cutting. The removal of
compatible vegetation (e.g., below 2 m in height) in environmentally sensitive areas will be reduced to the extent
practicable. Clearing equipment that minimizes surface disturbance, soil compaction and topsoil loss (e.g.,
equipment with low ground pressure tires, or wide pad tracks), will be used when working in wet areas, under wet
conditions, or during spring break-up).
Disturbance to SWHs, CLVAs, research plots, and rare plant species and vegetation communities will be avoided
to the extent practicable. If development within these areas or their designated setbacks cannot be avoided,
implement mitigation measures that will protect the sensitive features to the extent practicable, minimize
disturbance to existing vegetation, minimize surface disturbance, soil compaction and topsoil loss, and promote
revegetation. During construction environmentally sensitive features boundaries and associated setback will be
clearly marked to avoid accidental damage.
Two rare plants were identified during baseline characterization. The locations of these two plants is shown on the
Environmental Alignment Sheets (refer to Appendix 5-I). Prior to construction, a resource specialist will assess
known species and identify the magnitude of disturbance to the features. Depending on the species and the
magnitude of disturbance, the resources specialist will determine a suitable course of action in consultation with
the Owner and, if necessary, the appropriate regulatory agencies (refer to Appendix 4-II). During construction, if
rare plant species or rare vegetation communities are discovered or suspected, the Rare Plant Discovery
Contingency Plan (refer to Appendix 4-II, Section 7.6) will be implemented. A resource specialist may be
requested by the Owner to remain on the site until additional soil disturbance in the remainder of that area is
completed, in order to monitor whether additional incidences are possible. Mitigation measures (avoiding or
moving the specimen) can be implemented proactively if complete avoidance is not possible. It may be required
to monitor the success of protection or relocation measures during long-term monitoring.
Post-construction monitoring of the Project Site will begin following reclamation, within one growing season, and
annually during operations to identify and address any reclamation concerns, including but not limited to soil
erosion, revegetation, slope stability and weeds.
During operations, compatible vegetation (e.g., below 2 m in height) within the ROW will be allowed to grow back,
which will maintain some early seral upland ecosystem function. Specific plant and/or material harvesting sites
such as blueberry patches identified by First Nation communities will be allowed to naturally revegetate (i.e., will
not be removed as incompatible vegetation) in the ROW. NextBridge will develop and implement a Transmission
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Vegetation Management Program (TVMP) that is similar to the TVMP developed by NextEra (refer to Appendix 4III, Appendix D), as required by North American Electric Reliability Corporation (NERC) Standard FAC-003 for
transmission lines operating at 200 kilovolt (kV) and higher.
These mitigation measures are expected to minimize the potential effects on upland ecosystem availability and
distribution. Mitigation measures are summarized in Table 12-18. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.2.1.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18. Within
the vegetation and wetlands LSA, site preparation, construction and maintenance during operation will result in
small decreases to upland ecosites (2,486 ha), rare vegetation communities (3 ha), and CLVAs (3 ha) relative to
baseline conditions. None of the sensitive features identified by the Thunder Bay Field Naturalists or ANSIs are
expected to be affected by the Project footprint. There will be some decrease in connectivity of upland ecosystems
intersected by the Project; however, ecosystems remain well distributed in the vegetation and wetlands LSA. This
effect (Loss or alteration of ecosystem availability and distribution from the Project physical footprint during
construction and operation) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.2.2
12.4.2.2.1

Decrease in soil quality and quantity and revegetation success reduces
ecosystem availability and distribution
Potential Effects

Reduced soil quantity and quality may affect revegetation. Soil disturbance and stockpiling can change physical,
chemical, or biological properties of soil, increase erosion potential, and affect revegetation. Site clearing and
preparation during Project construction can cause soil compaction, admixing, and erosion and result in changes
to soil quantity (and distribution) and quality. Soil stockpiling can also change soil quality and increase erosion
potential. These changes in soil quantity and quality can negatively influence the success of revegetation (i.e.,
reclamation) activities.
Soil compaction decreases soil quality and occurs primarily from heavy equipment or repeated passes of
equipment across the soil surface. Soil compaction increases soil density and reduces soil porosity, influences
drainage and structure, and alters soil strength, water content, and temperature (Corns 1988; Tuttle et al. 1988;
Busse et al. 2006; Blouin et al. 2008). Areas most prone to compaction are low-lying, poorly drained areas with
fine-textured soils.
Stripping, admixing, and stockpiling upper soil materials can cause physical changes to soil such as disturbing soil
structure. Loss of soil structure may result in a reduction in the amount of soil organic matter and soil organic
carbon present within the soil and influences the bulk density, pore size distribution, microbial community structure,
and resistance of soil to erosion (Wick et al. 2009).
Chemical changes occur in stockpiled soils. As oxygen decreases because of overall bulk, the stockpile can
become anaerobic, which inhibits the nitrogen cycle, thereby increasing ammonium-nitrogen (Abdul-Kareem and
McRae 1984; Williamson and Johnson 1994). A decrease in pH also has been recorded in stockpiled soil,
mostly because of ammonia build-up from anaerobic conditions (Abdul-Kareem and McRae 1984). In some
studies, extractable potassium, phosphorus, and magnesium increased in clayey stockpiles and decreased
in sandy- and loamy-textured stockpiles (Abdul-Kareem and McRae 1984). Other studies have found that nutrients
for plants, such as nitrogen, phosphorus, and potassium declined over time in stockpiles, which is likely a result
of the loss of clays and silts to erosion (Ghose 2001; Kundu and Ghose 1997). Perhaps the largest potential
change in soil chemistry in stockpiled soil is alterations in organic matter content, especially in sandy-textured soil
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(Abdul-Kareem and McRae 1984). Soil organic matter content influences the rates of microbial decomposition and
nutrient availability for plant uptake (Wick et al. 2009), and its loss or reduction can decrease the ability of soil to
support vegetation.
Biological soil properties include the diversity and activity of soil microorganisms (e.g., bacteria, fungi, microbial
biomass, and community structure [Ewing and Singer 2012]), and soil organisms (e.g., protozoa, nematodes,
earthworms, and arthropods). Biological changes arise because of physical and chemical changes to soils.
Initial soil stripping causes large decreases in soil microbial activity, microbial biomass, and mycorrhizal fungi
abundance (Abdul-Kareem and McRae 1984; Stark and Redente 1987; Wick et al. 2009). Negative effects on soil
biology may result in decreased rates of nutrient cycling and reduced nutrient availability, but this effect is
dependent on the depth of the stockpile, length of time soil remains in the stockpile, and whether the stockpile has
been revegetated (Abdul-Kareem and McRae 1984; Stark and Redente 1987; Wick et al. 2009). Vegetation
maintained on stockpiles tends to sustain populations of bacteria and fungi over time at the surface of the stockpile.

12.4.2.2.2

Mitigation

Mitigation measures to minimize impacts of reduced soil quantity and quality from affecting upland ecosystem
availability and distribution include the use of clearing equipment that minimizes surface disturbance, soil
compaction and topsoil loss (e.g., equipment with low ground pressure tires, or wide pad tracks), when working in
wet areas, under wet conditions, or during spring break-up), the reduction of compatible vegetation (e.g., below 2
m in height) removal in environmentally sensitive areas, and the installation, monitoring and maintenance of
erosion control measures.
The risk of soil compaction, rutting and admixing can also be mitigated by choosing construction methods for the
temporary access roads and temporary workspaces that avoid or minimize negative environmental effects. Soil
quality issues such as compaction, rutting and admixing will be visually assessed throughout the Project footprint
during construction. Monitor of the soils condition throughout construction and further assess whether topsoil is
being subject to degradation that will eventually impact soil capability. If topsoil is being degraded, implementation
of the Soil Handling Contingency Plan are outlined in Section 7.2 of the CEPP (refer to Appendix 4-II). Project
footprint clean-up and interim reclamation activities will take place throughout the construction of the Project, which
would decrease the negative effects on physical, chemical, and biological properties of soil from stockpiling
(i.e., stockpiling would happen over the short-term). These mitigation measures are expected to minimize the
potential effects on upland ecosystems availability and distribution. Mitigation measures are summarized in Table
12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and measures
will be modified or enhanced as necessary through adaptive management.

12.4.2.2.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18.
Installation of structures, laydown yards, temporary and permanent access roads, and soil stockpiling will cause
small direct changes to soil quantity and quality particularly during construction, and into operation. Much of the
disturbance to terrain and soils is anticipated to be reversible within three to five years following post-construction
(refer to Section 6.6). This effect (Success of revegetation affected by reduced soil quantity and quality and
decreased ecosystem availability and distribution) is carried forward to the net effects characterization (refer to
Section 12.8.2).

12.4.2.3
12.4.2.3.1

Alterations to hydrology decrease ecosystem availability and distribution
Potential Effects

Changes to hydrology may alter drainage patterns and increase/decrease drainage flows and surface water levels,
which can cause changes to soils and upland ecosystems. Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
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soils through increased erosion and affect the quality, quantity, and distribution of vegetation. Natural water
fluctuations result in cyclic vegetation changes. Alternating wet and dry patterns determine plant establishment
and composition by stimulating or inhibiting germination of seeds in the soil seed bank (Casanova and Brock 2000)
and water depth is the primary influence on seed bank composition (Lu et al. 2010). Prolonged flooding or drying
eliminates some plant species while favouring others because of changes in soil oxygen levels, nutrients, and
species tolerance to saturated or dry soil conditions (Casanova and Brock 2000).
A change in local water flows could alter the distribution of upland ecosystems in relation to the changes in soil
moisture (Nilsson and Svedmark 2002; Odland and del Moral 2002; Shafroth et al. 2002; Leyer 2005). As soil
moisture levels change because of changes in surface flows and water levels, plant species that thrive in drier soil
moisture regimes can out-compete riparian species that rely on fluctuations in soil moisture (Shafroth et al. 2002;
Leyer 2005).

12.4.2.3.2

Mitigation

Changes to hydrology and drainage patterns will be minimized by using existing roads and trails and installing
equipment water body crossings using best management practices and following environmental approval. Fording
of water bodies is not permitted, unless approved by the appropriate regulatory agency. All water body crossing
structures will be constructed, operated, removed, decommissioned, and rehabilitated, if appropriate, following
best management practices and environmental approval conditions.
These mitigation measures are expected to minimize the potential effects on upland ecosystems availability and
distribution. Mitigation measures are summarized in Table 12-18. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.2.3.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18. Small
decreases and/or increases in upland vegetation may occur at site-specific locations where construction activities
have altered stream flow and soil conditions. Effects are expected to continue into operations despite mitigation.
This effect (Decrease in ecosystem availability and distribution from changes to hydrology) is carried forward to
the net effects characterization (refer to Section 12.8.2).

12.4.2.4
12.4.2.4.1

Chemical or hazardous material spills change soil quality and ecosystem
availability and distribution
Potential Effects

Chemical or hazardous material spills (e.g., petroleum products, ammonium nitrate) on the Project footprint or
along access roads can affect soil quality and upland ecosystems. Spills that occur in high enough concentrations
could contaminate soils and cause effects on aquatic organisms, soil organisms, and vegetation. Direct contact of
spills on plants can also result in injury or mortality.

12.4.2.4.2

Mitigation

Adverse effects to soil quality and upland ecosystems from spills will be avoided or minimized by appropriate
handling and transportation of chemicals, fuel, and hazardous materials, secondary containment of fuel tanks,
inspection of equipment for leaks in accordance with the Clean Equipment Protocol for Industry (Halloran et al.
2013). In the unlikely event that a spill occurs, the severity of the spill will be minimized by having an adequate
supply of spill prevention and emergency response equipment on site at all times, and the Spill Prevention and
Response Contingency Plan (refer to Appendix 4-II, Section 7.1) will be adhered to if any spills occur. The
Contractor will develop an Environmental Emergency Response Plan for review and approval by the Owner that
describes response procedures to potential environmental incidents or emergencies (e.g., spills, fire, erosion, or
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sedimentation), clearly indicates responsibilities for communication and reporting, and provides contact names
and details for individuals to be contacted in case of emergency. These mitigation measures are expected to
minimize the potential effects on upland ecosystems availability and distribution. Mitigation measures are
summarized in Table 12-18. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.2.4.3

Net Effects

Transport and handling of hazardous materials will be carefully managed by NextBridge (refer to Section 4.2.9 for
details about fueling areas). The implementation of the CEPP (refer to Appendix 4-II), OEMP (refer to Appendix 4III) and training of personnel in safe handling of chemicals and hazardous materials, are anticipated to minimize
the frequency, spatial extent, and severity of spills. Spills in the Project footprint are anticipated to be unlikely and
are not expected to result in measurable environmental changes, and were determined to have no net effect to
soil quality and ecosystem availability and distribution with effective implementation of the mitigation described in
Section 6.7.4.2, Table 6-6 and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III). This potential
effect (Chemical or hazardous material spills change soil quality and ecosystem availability and distribution) is not
carried forward to the net effects characterization or the cumulative effects assessment (refer to Section 12.9).

12.4.2.5
12.4.2.5.1

Herbicide application on soils reduce ecosystem availability and
distribution
Potential Effects

Herbicide application on the Project footprint can affect soil quality in upland ecosystems. Herbicides can have
negative ecological impacts on upland ecosystems through direct contact and herbicide runoff (Ongley 1996).
Different herbicides contain different chemical compounds and can have different effects on the upland
ecosystems affected by runoff, which makes it difficult to generalize the effects herbicides can have on these
ecosystems.

12.4.2.5.2

Mitigation

Storage, handling, and application of herbicide will comply with the Ontario Clean Water Act (2006). Herbicides
will be applied under the direction of a provincially licensed applicator. No aerial application of herbicides is planned
in the preferred route ROW. The general application of herbicide near rare plants or rare ecological communities
(e.g., SWH, CLVAs,) will be restricted by using spot spraying, wicking, mowing, or hand picking, which are
acceptable measures for weed control in these areas. Herbicide use within 30 m of an open body of water will be
prohibited unless the herbicide application is conducted by ground application equipment or otherwise approved
by the relevant regulatory agency. These mitigation measures are expected to minimize the potential effects on
upland ecosystems availability and distribution. Mitigation measures are summarized in Table 12-18. The
effectiveness of mitigation will be evaluated during construction and post-construction, and measures will be
modified or enhanced as necessary through adaptive management.

12.4.2.5.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18.
Overspray of herbicide may periodically decrease the health of plants through direct contact or uptake from
contaminated soils at site-specific locations along the Project footprint during operation. It is expected that not all
plants will be subjected to overspray all the time. This effect (Decrease in ecosystem availability and distribution
from herbicide application) is carried forward to the net effects characterization (refer to Section 12.8.2).
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12.4.2.6
12.4.2.6.1

Dust and air emissions reduce ecosystem availability and distribution
Potential Effects

Dust and air emissions and subsequent deposition can affect upland ecosystems through changes in soil quality
and direct contact with plants. Construction and operation of the Project is predicted to generate air and dust
emissions such as carbon monoxide (CO), oxides of sulphur (SOx, including sulphur dioxide [SO2]), oxides of
nitrogen (NOx), particulate matter (e.g., PM2.5), and suspended particulate matter (SPM). Air emissions such as
SOx and NOx can result from the use of fossil fuels in generators, vehicles, equipment, and the use of explosives
during the Project. The dominant contributor to dust emissions (SPM) is from vehicles travelling on roads (Farmer
1993; Harrison et al. 2003; Peachey et al. 2009; Liu et al. 2011).
Air emissions can change soil quality by altering soil pH and nutrient content, and soil fauna composition
(Jung et al. 2011; Rusek and Marshall 2000). Changes in soil fauna and soil quality can lead to effects on
vegetation when they alter rates of organic matter decomposition and nutrient cycling (Rusek and Marshall 2000).
Changes to soil from atmospheric inputs are determined by several complex geochemical factors, which include
nutrient uptake by plants, decomposition of vegetation, cation and anion exchange in soil, soil sensitivity to
acidification, and duration and quantity of atmospheric inputs (Jung et al. 2011; Turchenek et al. 1998).
The alteration of soil pH from deposition of SO2 and nitrogen dioxide (NO2) can cause acidification. However, the
potential for acidification depends on the buffering capacity of the soil and the vegetation cover present in the
receiving environment (Bobbink et al. 1998; Barton et al. 2002; Jung et al. 2011; Jung et al. 2013). Soils in the
vegetation and wetlands LSA are anticipated to have low to moderate sensitivity to acid deposition, based on their
inferred characteristics and distribution (Holowaychuk and Fessenden 1987; Turchenek et al. 1998; Section 6.6).
In addition, the acidification potential of SO2 and NO2 can be counteracted by other cations and anions in dusts
present in the emissions (refer to Section 6.6).
Accumulation of dust produced from the Project may result in local and direct changes to vegetation. Dust that
falls directly on plants can have a physical effect by smothering plant leaves or blocking stomata openings
(Farmer 1993). Crusts forming on leaves can reduce net photosynthesis (Brandt and Rhoades 1973). After many
cycles of crusting, the annual growth rate of plants can be reduced or cease, and crusting can even lead to death.
Walker and Everett (1987) and Everett (1980) reported that few vascular plant species showed physiological
effects from dust, except where vegetation was subject to very high dust loading. Auerbach et al. (1997) found that,
although plant species composition may change and aboveground biomass may be reduced by dust deposition,
ground cover is still maintained. Species such as cottongrass (Eriophorum spp.) are more tolerant of dust and
were found to be more abundant next to a road, and some shrub species such as willow (Salix spp.) increase in
cover with dust deposition (Auerbach et al. 1997).
In addition to changes from the deposition of SOx and NOx, chemical changes can occur from the deposition of
dust. Rates of dust deposition and accumulation are dependent on the rate of supply from the source, wind speed,
precipitation events, topography, and vegetation cover (Rusek and Marshall 2000; Liu et al. 2011). The indirect
responses of vegetation to changes in soil quality depend on the chemical compositions of dust and the source
(Grantz et al. 2003). Dust deposition can also cause chemical loading in soils and plants if dust emissions include
elevated concentrations of metal particles. Metal particle deposition can result in increased metal concentrations
in plant leaves (Grantz et al. 2003; Peachey et al. 2009). Metal particle deposition can also affect soil biota
composition (Grantz et al. 2003), which could indirectly affect vegetation. Although additions of metals through
dust deposition can change vegetation chemistry, Peachy et al. (2009) found that vegetation that received metals
from dust deposition did not cause direct toxicity to plants.
In addition to metals, dust can contain other cations and anions. The presence of cations such as calcium in
dust emissions can reduce the acid generating potential of the SO2 and NOx because they tend to react with bases
(e.g., carbonates) found in dust (McNaughton et al. 2009). When cations (e.g., ammonium) are deposited into an
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ecosystem, the vegetation present can take up the cation; however, hydrogen (H+) can be released into the
environment and decrease soil pH (Turchenek et al. 1998). When anions (e.g., chloride) are deposited
into an ecosystem, anions such as hydroxide (OH-) can be released. Although OH- increases pH, cation and anion
uptake has generally been shown to result in a net production of acidity. The net effect is acidification because the
cations are generally retained in the plant biomass and are therefore not mineralized. Ultimately,
the concentrations and duration of air and dust emissions and the sensitivity of the ecosystems determine the
overall influence that emission deposition will have on vegetation (Bobbink et al. 1998).
Bryophytes and lichens can be sensitive to the chemical effects of dust because they obtain moisture and nutrients
from the atmosphere and immediate surroundings, including substances that are trapped or deposited directly on
the surface of the bryophyte leaf or lichen thalli (Farmer 1993). Bryophytes and lichens may experience the largest
effects close to roads where the greatest amount of deposition frequently occurs. Some lichens have been found
to incorporate the dust into their tissue; however, this is dependent on the growth form of the lichen (Farmer 1993).
Direct effects on lichen are likely more important in ground-dwelling lichen species that normally receive all of their
nutrients directly from the atmosphere. Mosses such as Sphagnum are sensitive to dust deposition.
Sphagnum along a gravel road have been observed to have decreased photosynthetic rates and a decline in cover
when dust deposition was approximately 1.0 to 2.5 grams per square metre per day ( g/m2/d) (equivalent to
10 g/m2/d to 25 milligrams per square decimetre per day mg/dm2/d) (Farmer 1993). Although there was a decline
in Sphagnum cover, it was replaced by more tolerant mosses such as haircap moss (Polytrichum spp.) and Bryum
moss (Bryum spp.) (Farmer 1993).
Air and fugitive dust emissions would be highest during Project construction, and no new sources of emissions
will occur during operation and maintenance activities. Therefore, the air quality assessment was restricted to
emissions from construction activities, which included vehicles, equipment, and land clearing. A screening level
assessment was completed for approximately a 5 km segment of the transmission line. Maximum predicted
concentrations of all compounds assessed were highest closest to the Project footprint, decreased markedly with
distance from the Project, and were all below air quality criteria. For example, within approximately 100 m of the
Project footprint, the maximum annual SO2 concentration is predicted to be 0.07 micrograms per cubic meter of
air (µg/m3) but this decreased to 0.04 µg/m3 at 200 m. Similarly, the annual concentration of NOx is predicted to
be 30.6 µg/m³ and 20.0 µg/m³ at 100 m and 200 m from the Project footprint, respectively. Annual SPM
concentrations are predicted to be 18.3 µg/m³ at 100 m and 12.0 µg/m³ at 200 m from the Project. Importantly,
these modelled annual concentrations represent conservative values (i.e., overestimate effects) as the
construction period for approximately a 5 km segment of the transmission line is much less than one year (refer
to Section 9.6).
The World Health Organization (WHO 2000) has established annual critical levels at which vegetation growth and
community composition characteristics may be altered due to SO2 and NOx emissions. The maximum predicted
annual SO2 and NOx concentrations from the Project at all distances are below the WHO critical levels of 20 µg/m3
and 30 µg/m3, respectively (WHO 2000).

12.4.2.6.2

Mitigation

The risk of air and dust emissions and subsequent deposition causing chemical changes to the environment and
affecting plant health will be minimized by implementation measures to control dust and other air emissions
(e.g., maintenance of vehicles and equipment, coordination of worker transportation, spray dust control solution
that holds moisture for a long period of time minimizing the generation of fugitive dust and compliance with
regulatory approvals and permits). These mitigation measures are expected to minimize the potential effects on
upland ecosystems availability and distribution. Mitigation measures are summarized in Table 12-18. The
effectiveness of mitigation will be evaluated during construction and post-construction, and measures will be
modified or enhanced as necessary through adaptive management.
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12.4.2.6.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18. A
decrease in the health of plants immediately adjacent to construction areas is expected, but effects should return
to baseline conditions into early operation as site preparation and clearing is no longer required and the volume
of heavy equipment and lighter vehicles is substantially reduced. Also, the exposure of plants to fugitive dust
emissions will vary depending on the season (i.e., winter [no to little dust generation], summer [most potential for
dust generation]), so not all vegetation communities adjacent to the footprint will be influenced by dust. This effect
(Decrease in ecosystem availability and distribution through change to soil quality and direct contact with plants
from dust and air emissions) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.2.7
12.4.2.7.1

Introduction and spread of noxious and invasive plant species reduce
ecosystem availability and distribution
Potential Effects

Introduction and spread of noxious and invasive plant species can affect upland ecosystems. Construction and
operation activities have the potential to introduce non-native invasive plant species into new areas, especially
when entering areas with known populations of non-native invasive plant species. Construction equipment and
personnel have the potential to introduce non-native invasive plant species into new areas by transporting seed
or plant parts on equipment or clothing. The introduction of these species can disrupt plant communities and
decrease habitat quality by affecting plant community structure and species diversity directly through competition,
and indirectly through alterations to soil microorganisms, nutrients, and soil moisture (Mack et al. 2000; Carlson
and Shepherd 2007; Truscott et al. 2008).
The majority of non-native invasive plant species introductions arise from human transport (Mack et al. 2000;
Reichard and White 2001). Roads also act as dispersal routes and habitat for non-native invasive plant species
establishment (Parendes and Jones 2000). Transportation corridors to and from construction areas provide
a means of ingress for non-native invasive plant species through direct dispersion of plant propagules
(seeds and/or vegetative parts) from vehicles and equipment, and indirectly through the formation of suitable sites
for non-native invasive plant species in the form of disturbed areas. Many non-native invasive plant species are
able to spread more easily in landscapes that have been fragmented, and often become established along edge
habitats, such as disturbed road edges associated with transportation corridors (Lafortezza et al. 2010).

12.4.2.7.2

Mitigation

Preventing noxious and invasive species from entering an area is often more efficient and cost effective than
dealing with their removal once established (Clark 2003; Polster 2005; Carlson and Shepard 2007). The
introduction and spread of noxious and invasive plant species will be prevented or minimized through the
implementation of the Weed Management Plan (refer to Appendix 4-II, Section 8.4) including cleaning and recleaning vehicles and equipment, monitoring and management of weeds, use of certified native seed mix for site
revegetation. These mitigation measures are expected to minimize the potential effects on upland ecosystems
availability and distribution. Mitigation measures are summarized in Table 12-18. The effectiveness of mitigation
will be evaluated during construction and post-construction, and measures will be modified or enhanced as
necessary through adaptive management.

12.4.2.7.3

Net Effects

No noxious or invasive plant species were detected during baseline studies in upland ecosystems (refer to
Appendix 12-I; Appendix 12-II). However, there is a predicted net effect after implementation of the mitigation
described above and in Table 12-18. Invasive or noxious species may be occasionally introduced within the Project
footprint at site-specific locations, particularly during construction, which is expected to have small influences on
the structure, function and composition, after mitigation. The incidence of introduced invasive or noxious species
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is predicted to be extremely uncommon during operations as the need for soil moving activities and large numbers
of equipment is minimal. This effect (Decrease in ecosystem availability and distribution from noxious and invasive
species) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.3 Upland Ecosystems – Ecosystem Composition
12.4.3.1
12.4.3.1.1

Loss or alteration of ecosystem composition
Potential Effects

Forested areas would undergo a predicted loss of approximately 2,448 ha (1.8% of baseline characterization) due
to the Project in the vegetation and wetlands LSA. Forested areas in closer proximity to new development may be
affected by removal of wildlife trees and other edge effects (e.g., sensory disturbance, ingress of generalist or
invasive species, changes in moisture and sunlight) that can negatively influence conditions. Wildlife species
associated with upland ecosystems, including species dependent on mature forest (e.g., Canada warbler
[Cardellina canadensis]) and wildlife tree users such as pileated woodpeckers (Hylatomus pileatus) were identified
during baseline surveys (refer to Appendix 12-I; Appendix 12-II). It is possible that these species may be negatively
affected by changes in condition of upland ecosystems due to the Project. Moreover, woodpeckers excavate
cavities in wildlife trees that can subsequently be used by secondary cavity users, which are species that do not
excavate their own cavities (Martin et al. 2004). Secondary cavity users include a large variety of species such as
the wood duck (Aix sponsa), northern saw-whet owl (Aegolius acadicus), tree swallow (Tachycineta bicolor),
red squirrel (Sciurus vulgaris), and American kestrel (Falco sparverius). Therefore, negative effects on
woodpeckers can indirectly affect various other wildlife species as well. The condition of upland ecosystems may
be affected by the proximity of upland ecosystems to Project infrastructure and by the removal of some wildlife
trees.
Non-forested areas such as grassland habitat edges are prone to ingress by generalist wildlife species
(i.e., species that will use a variety of habitats) that may displace grassland specialists. Construction of the Project
and site activities would not impact the Prairie/Savannah (NW10) ecosite; however, surrounding disturbance could
increase the likelihood of invasion from non-native plant species. Grasslands with intact soils that occur away from
disturbances are resistant to invasion by non-native plant species. No noxious or invasive plant species were
detected during baseline studies in upland ecosystems (refer to Appendix 12-I; Appendix 12-II).

12.4.3.1.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.1.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.3.1.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18. Edge
effects along the margins of the footprint may result in the introduction of invasive plant species and alter species
abundance and distribution. This effect (Loss or alteration of ecosystem composition from the Project physical
footprint during construction and operations) is carried forward to the net effects characterization (refer to
Section 12.8.2).
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12.4.3.2
12.4.3.2.1

Decrease in soil quality and quantity and revegetation success reduces
ecosystem composition
Potential Effects

Reduced soil quantity and quality may affect revegetation. Soil disturbance and stockpiling can change physical,
chemical, or biological properties of soil, increase erosion potential, and affect revegetation (refer also to
Section 12.7.2.2.1). Site clearing and preparation during Project construction can cause soil compaction,
admixing, and erosion and result in changes to soil quantity (and distribution) and quality. Soil stockpiling can also
change soil quality and increase erosion potential. These changes in soil quantity and quality can negatively
influence the success of revegetation (reclamation) activities.
Although changes to soils from permanent Project features (i.e., transmission structures, permanent access roads,
and water body crossings) are irreversible during the operation phase, the mitigation measures implemented
during the construction of these features are anticipated to result in minor and localized effects (refer to
Section 6.6). Reclamation activities are anticipated to occur during (i.e., as segments of the line are completed)
and immediately after construction, which would decrease the negative effects on physical, chemical, and
biological properties of soil from stockpiling (i.e., stockpiling would happen over the short-term). Post-construction
monitoring will be used to determine the success of reclamation activities, and provide feedback for additional
mitigation, if necessary. As a result, much of the disturbance to terrain and soils is anticipated to be reversible
within three to five years following post-construction (refer to Section 6.6).

12.4.3.2.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.2.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.3.2.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18.
Installation of support structures, laydown yards, temporary and permanent access roads, and soil stockpiling will
cause small direct changes to soil quantity and quality particularly during construction, and into operation. This
effect (Success of revegetation affected by reduced soil quantity and quality and decreased ecosystem
composition) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.3.3
12.4.3.3.1

Alterations to hydrology decrease ecosystem composition
Potential Effects

Changes to hydrology may alter drainage patterns and increase/decrease drainage flows and surface water levels,
which can cause changes to soils and upland ecosystems. Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
soils through increased erosion and affect the quality, quantity, and distribution of vegetation. Natural water
fluctuations result in cyclic vegetation changes. Alternating wet and dry patterns determine plant establishment
and composition by stimulating or inhibiting germination of seeds in the soil seed bank (Casanova and Brock 2000)
and water depth is the primary influence on seed bank composition (Lu et al. 2010). Prolonged flooding or drying
eliminates some plant species while favouring others because of changes in soil oxygen levels, nutrients, and
species tolerance to saturated or dry soil conditions (Casanova and Brock 2000).
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12.4.3.3.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.3.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.3.3.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18. Small
decreases and/or increases in upland vegetation may occur at site-specific locations where construction activities
have altered stream flow and soil conditions. Effects are expected to continue into operations despite mitigation.
This effect (Decrease in ecosystem composition from changes to hydrology [and soils]) is carried forward to the
net effects characterization (refer to Section 12.8.2).

12.4.3.4
12.4.3.4.1

Chemical or hazardous material spills change soil quality and ecosystem
composition
Potential Effects

Chemical or hazardous material spills (e.g., petroleum products, ammonium nitrate) on the Project footprint or
along access can affect soil quality and upland ecosystems. Spills that occur in high enough concentrations could
contaminate soils and cause effects on soil organisms and vegetation. Direct contact of spills on plants can also
result in injury or mortality.

12.4.3.4.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.4.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.3.4.3

Net Effects

Transport and handling of hazardous materials will be carefully managed by NextBridge (refer to Section 4.2.9 for
details about fueling areas). The implementation of the CEPP (refer to Appendix 4-II), OEMP (refer to Appendix 4III) and training of personnel in safe handling of chemicals and hazardous materials, are anticipated to minimize
the frequency, spatial extent, and severity of spills. Spills in the Project footprint are anticipated to be unlikely and
are not expected to result in measurable environmental changes, and were determined to have no net effect to
soil quality and ecosystem composition with effective implementation of the mitigation described in Section 6.7.4.2,
Table 6-6 and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III). Therefore, this effect
(Chemical or hazardous material spills change soil quality and ecosystem composition) is not carried forward to
the net effects characterization.

12.4.3.5
12.4.3.5.1

Herbicide application on soils reduce ecosystem composition
Potential Effects

Herbicide application on the Project footprint during operations can affect soil quality in upland ecosystems.
Herbicides can have negative ecological impacts on upland ecosystems through direct contact and herbicide
runoff (Ongley 1996). Different herbicides contain different chemical compounds and can have different effects on
the upland ecosystems affected by runoff, which makes it difficult to generalize the effects herbicides can have on
these ecosystems. Herbicides will not be used during the construction.
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12.4.3.5.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.5.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.3.5.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18.
Overspray of herbicide may periodically decrease the health of plants through direct contact or uptake from
contaminated soils at site-specific locations along the Project footprint during operation. It is expected that not all
plants will be subjected to overspray all the time. This effect (Decrease in ecosystem composition from herbicide
application) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.3.6
12.4.3.6.1

Dust and air emissions reduce ecosystem composition
Potential Effects

Dust and air emissions and subsequent deposition can affect upland ecosystems through changes in soil quality
and direct contact with plants (refer also to Section 12.7.2.6.1). Construction and operation of the Project is
predicted to generate air and dust emissions such as CO, SOx, including sulphur dioxide (SO2), NOx, particulate
matter (e.g., PM2.5), and SPM. Air emissions such as SOx and NOx can result from the use of fossil fuels in
generators, vehicles, equipment, and the use of explosives during the Project. The dominant contributor to dust
emissions (SPM) is from vehicles travelling on roads (Farmer 1993; Harrison et al. 2003; Peachey et al. 2009;
Liu et al. 2011).
A screening level assessment was completed for approximately a 5 km segment of the transmission line (refer to
Section 9.6). Maximum predicted concentrations of all compounds assessed were highest closest to the Project
footprint, decreased markedly with distance from the Project, and were all below air quality criteria. For example,
within approximately 100 m of the Project footprint, the maximum annual SO2 concentration is predicted to be
0.07 µg/m3 but this decreased to 0.04 µg/m3 at 200 m. Similarly, the annual concentration of NOx is predicted to
be 30.6 µg/m³ and 20.0 µg/m³ at 100 m and 200 m from the Project footprint, respectively. Annual SPM
concentrations are predicted to be 18.3 µg/m³ at 100 m and 12.0 µg/m³ at 200 m from the Project. Importantly,
these modelled annual concentrations represent conservative values (i.e., overestimate effects) as the
construction period for approximately a 5 km segment of the transmission line is much less than one year (refer
to Section 9.6).

12.4.3.6.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.6.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.
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12.4.3.6.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-18. A
decrease in the health of plants immediately adjacent to construction areas is expected, but effects should
disappear into early operation as site preparation and clearing is no longer required and the volume of heavy
equipment and lighter vehicles needed is substantially reduced. Also, the exposure of plants to fugitive dust
emissions will vary depending on the season (i.e., winter [no to little dust generation], summer [most potential for
dust generation]), so not all vegetation communities adjacent to the footprint will be influenced by dust. This effect
(Decrease in ecosystem composition through change to soil quality and direct contact with plants from dust and
air emissions) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.3.7
12.4.3.7.1

Introduction and spread of noxious and invasive plant species reduce
ecosystem composition
Potential Effects

The majority of non-native invasive plant species introductions arise from human transport (Mack et al. 2000;
Reichard and White 2001) (refer also to Section 12.7.2.7.1). Roads also act as dispersal routes and habitat for
non-native invasive plant species establishment (Parendes and Jones 2000). Transportation corridors to and from
construction and/or maintenance areas provide a means of ingress for non-native invasive plant species through
direct dispersion of plant propagules (seeds and/or vegetative parts) from vehicles and equipment, and indirectly
through the formation of suitable sites for non-native invasive plant species in the form of disturbed areas. Many
non-native invasive plant species are able to spread more easily in landscapes that have been fragmented, and
often become established along edge habitats, such as disturbed road edges associated with transportation
corridors (Lafortezza et al. 2010). The introduction and spread of noxious and invasive plant species may occur
during construction and operations.

12.4.3.7.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.2.7.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-18. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.3.7.3

Net Effects

No noxious or invasive plant species were detected during baseline studies in upland ecosystems (refer to
Appendix 12-I; Appendix 12-II). However, there is a predicted net effect after implementation of the mitigation
described above and in Table 12-18. Invasive or noxious species may be occasionally introduced within the Project
footprint at site-specific locations, particularly during construction, which is expected to have small influences on
the structure, function and composition, after mitigation. The incidence of introduced invasive or noxious species
is predicted to be extremely uncommon during operations as the need for soil moving activities and large numbers
of equipment is minimal. This effect (Decrease in ecosystem composition from noxious and invasive species) is
carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.3.8

Summary of Potential Effects, Mitigation, and Net Effects

A summary of the potential effects assessment is provided in Table 12-18, which is based on the assessment
discussion and the implementation of mitigation measures identified above and further supplemented in the table
below.
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Table 12-18: Project Environment Interactions for Upland Ecosystems

Criteria
Upland ecosystems

Indicator
Ecosystem availability and
distribution

Project Component or Activity
Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.






Description of Potential
Project-Environment
Interaction
(Potential Effect)
Site preparation,
construction and
maintenance during
operations result in the loss
or alteration of the
availability and distribution
of ecosystems

Mitigation
Construction Phase:
Upland Ecosystems Mitigation:
Use existing roads and trails as identified on the Access and
Construction Environmental Maps and comply with conditions
outlined in road use agreements.
Clearly mark known site-specific features (e.g., rare plant, wetland,
water body, SWH) and associated setbacks as indicated on the
Environmental Alignment Sheets and the Access and Construction
Environmental Maps.
The Owner will review protective and mitigative measures with the
Contractor.
Construction activities associated with the Project will be confined
to the surveyed and marked areas.
Project personnel will avoid areas that are flagged or temporarily
fenced and abide by restrictions on in/out privileges that are
implemented in areas requiring special protection due to
environmentally sensitive features.
Flagging, signage or other markings will be removed upon
construction completion.
Follow measures outlined in the Soil Handling Contingency Plan
(refer to Appendix 4-II, Section 7.2) when working under wet
conditions.
The Contractor will adhere to the Spill Prevention and Response
Contingency Plan (refer to Appendix 4-II, Section 7.1) to prevent
spills and/or release.
The Contractor will follow fire prevention measures outlined in the
Fire Prevention Contingency Plan (refer to Appendix 4-II, Section
7.3).
The Contractor will adhere to the preliminary Waste Management
Plan (refer to Section 8.2).
The Owner will follow weed control and management measures
outlined in the Weed Management Plan (refer to Appendix 4-II,
Section 8.4).







Project activities during the operation phase:
maintenance of access roads, transmission line, and preferred
route ROW.










Use of Equipment Mitigation:
Use equipment that minimizes surface disturbance, soil compaction
and topsoil loss (e.g., equipment with low ground pressure tires, or
wide pad tracks), when working in wet areas, under wet conditions,
or during spring break-up.
Use equipment that minimizes surface disturbance when brushing
non merchantable timber in areas where grading is not warranted.
Clear non-merchantable timber with equipment capable of
maintaining an intact ground surface in areas where grading is not
warranted.





Vegetation Clearing Mitigation:
Clearing may be accomplished by harvesting equipment, mulchers,
and hand cutting.
Reduce the removal of compatible vegetation (e.g., below 2 m in
height) in environmentally sensitive areas to the extent practicable.
Timber will be felled away from standing bush and water bodies to
prevent damaging adjacent trees and aquatic habitat. If this is not
achievable with conventional logging equipment, hand falling may
be required.
Fell timber onto the ROW during clearing. No fallen or leaning trees
shall be permitted off the Project Site or in water bodies.
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Inspection / Monitoring
Construction Phase:
A search for potential rare plant and
rare vegetation community in the
Project Site should be completed
prior to construction of each
segment, in order to document
incidences.
The Owner will employ the services
of qualified Environmental
Inspector(s) to guide
implementation, monitor and report
on the effectiveness of the
construction procedures and
mitigation measures for minimizing
potential impacts.
A resource specialist may be
requested by the Owner to remain
on the site until additional soil
disturbance in the remainder of that
area is completed, in order to
monitor whether additional
incidences are possible. Mitigation
measures (avoiding or moving the
specimen) can be implemented
proactively if complete avoidance is
not possible.
Post-construction monitoring of the
Project Site will begin following
reclamation, within one growing
season, and annually during
operations to identify and address
any reclamation concerns, including
but not limited to soil erosion,
revegetation, slope stability and
weeds.
Rare plant surveys (on a bi-annual
basis for the first year following
construction) to monitor species of
concerns for species presence or
absence.
Monitor the success of protection or
relocation measures during longterm monitoring, as required.












Operation Phase:
NextBridge will oversee implementation of
the environmental management measures
described in the OEMP during operation
and maintenance.

Net Effect
Net effect –
Loss or alteration
of ecosystem
availability and
distribution from
physical footprint
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Table 12-18: Project Environment Interactions for Upland Ecosystems

Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Obtain applicable permits and approval from MNRF, municipality
and the fire department prior to burning (refer to Section 1, Table 11).
Burn timber and brush in accordance with the rules and conditions
for outdoor fires regulations under the Forest Fires Prevention Act.
Avoid burning slash when a fire hazard is present.
Strip the topsoil at burn locations to prevent sterilization of the soil.
If timber and brush are disposed of by mechanical means (i.e.,
mulching or chipping), the material must be dispersed in a way to
avoid accumulation of flammable material and comply with the
Forest Fires Prevention Act. Obtain landowner authorization prior to
spreading material.







Significant Wildlife Habitat Mitigation:
Avoid disturbance to SWH (MNR 2000, 2010b, 2014) and their
associated setbacks to the extent practicable. Where avoidance is
not practicable, adhere to the recommended construction timing
windows and restrictions (refer to Appendix 4-II, Table 4-II-1).
Flag undisturbed adjacent areas to the extent required to protect
adjacent seed sources from being affected.
Install, monitor and manage appropriate erosion and sedimentation
controls as outlined in the Erosion and Sedimentation Control
Management Plan (refer to Appendix 4-II, Section 8.1) to prevent
sediment and other material entering the SWH.
Reduce the removal of compatible vegetation (e.g., below 2 m in
height) within SWH and associated setbacks to the extent possible.
Conduct ground level cutting/mowing/mulching of vegetation
instead of grubbing. Confine grubbing and stripping to the
transmission structure locations and new access roads.
Retain snags (i.e., standing or partially fallen dead trees) to provide
wildlife habitat, where retention is not considered a safety hazard.







Critical Landform/ Vegetation Association Mitigation:
Obtain a work permit from the MNRF under the Provincial Parks
and Conservation Reserves Act for development within a CLVA.
Flag undisturbed adjacent areas to the extent required to protect
adjacent seed sources from being affected.
The proposed mitigation measures will be reviewed and agreed
upon in consultation with MNRF.
Reduce the removal of compatible vegetation (e.g., below 2 m in
height) in CLVA to the extent practicable.
Mechanical clearing and other equipment activity will be minimized
within a CLVA.
Clearing may be accomplished by harvesting equipment, mulchers,
and hand cutting. Clear merchantable timber by hand, where
practicable.








Research Plots:
Avoid disturbance to research plots and their associated setbacks
to the extent practicable.
If avoidance is not practicable, the Owner will consult with Crown
interested holders (e.g. mining lease holders, unpatented claim
holders, aggregate permit holders, non-freehold disposition
holders, SFL holders, and other interest holders) forestry, mining
claim and aggregate licence holders and, where appropriate, to
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Net Effect
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
develop mutually beneficial agreements with the affected tenure
holders.
If construction cannot avoid research plots, notify the Owner as
soon as possible.



Rare Plant Species / Vegetation Communities Mitigation:
Avoidance to known rare plant vegetation communities was
achieved via Project design.
Avoidance to the provincially imperiled (S2) rare upland plant
species, alpine woodsia (Woodsia alpina) and purple bluejoint
(Calamagrostis purpurascens), was not achieved during Project
design. The following measures will be implemented to mitigate
potential effect of the Project on these two rare plant occurrences:






Prior to construction of each segment, the Owner will contact a
resource specialist to assess the known species or habitat and
identify the magnitude of disturbance to the vegetation feature.






Depending on the species or habitat and the magnitude of
disturbance, the resources specialist will determine a suitable
course of action in consultation with the Owner and, if
necessary, the appropriate regulatory agencies.
Install, monitor and manage appropriate erosion and sedimentation
controls as outlined in the Erosion and Sedimentation Control
Management Plan (refer to Appendix 4-II, Section 8.1) to protect
rare plant habitat and/or rare vegetation community from runoff
water and sediments as directed by the Environmental Inspector.
In the event that a previously unidentified rare plant species or a
rare vegetation community are suspected or encountered
unexpectedly, implement the Rare Plant Discovery Contingency
Plan (refer to Appendix 4-II, Section 7.6):
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IMMEDIATELY HALT WORK IN THAT LOCATION and notify
the Owner.
Suspend work in the vicinity of the rare plant occurrence or
rare vegetation community. Work at that location may not
resume until permission is received from the Owner.
Suspend activity at that location until the resource specialist
has assessed the feature and determined a suitable course of
action in consultation with the Owner and, if necessary, the
appropriate regulatory agencies.
Clearly flag the areas around the vegetation feature to protect
the feature.
Do not disturb the plant or community and temporarily flag off
the area around the location to reduce disturbance until proper
flags or temporary fences are installed as needed.
The Owner may contact a resource specialist to identify the
species or habitat and identify the magnitude of disturbance to
the vegetation feature.
The Owner will document the location, photograph the feature,
and report the incidence to the appropriate regulatory
agencies, as needed. Depending on the discovery
recommendations will be made based on consultation with a
resource specialist and, if necessary, the appropriate
regulatory agencies.
Follow mitigation measures provided by the Owner.
Protect rare plant species or rare vegetation community
identified adjacent to the Project Site, if deemed appropriate

Inspection / Monitoring

Net Effect
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring
based on the assessment (adjust slopes to protect root zones
or facilitate shade or sun conditions).








Follow proper soil handling techniques and weed control
measures to prevent the introduction of competitive or invasive
species.
Use geotextiles/protective matting, and/or snow covers during
the winter, over the area to protect occurrences from scraping
and compacting.
Temporarily fence off undisturbed adjacent areas to protect
adjacent seed sources from being disturbed. Remove
temporary fence during Project Site clean-up.
Propagate species or component species, in the case of rare
vegetation communities, via vegetative or reproductive means
(e.g., harvesting of seed, salvaging and transplanting portions
of sod and surrounding vegetation or collecting of cuttings).
Relocate rare plant occurrence, if practicable, and monitor
post-construction response.
Restore surface drainage patterns in the vicinity of the rare
plant occurrence to pre-construction conditions as much as
practicable.



Revegetate with appropriate certified native seed mixes that
will maintain habitat quality.
Area of Natural and Scientific Interest Mitigation:
Avoidance of the Magpie River / Terraces Area of Natural and
Scientific Interest (ANSI) was achieved via Project design.
If additional transmission structures are required, avoid locating the
transmission structures within an ANSI or within its associated 50
m setback.
The Contractor will develop a site-specific Erosion and
Sedimentation Control Plan for review and approval by the Owner
to prevent sediment and other material entering the Magpie River.
If additional temporary workspaces are required, avoid locating the
temporary workspaces within an ANSI or within its associated 50 m
setback.






Reclamation Mitigation:
Reclaim temporary access roads and temporary workspaces after
decommissioning by implementing clean-up and reclamation
measures in the CEPP (refer to Appendix 4-II, Section 6.9).
Complete clean-up and interim reclamation of the Project footprint
under non-frozen conditions as soon as possible after
decommissioning, when Project schedule allows.
Decompact subsoils throughout stripped areas of Project footprint
and soils damaged during wet weather using stripping or other
appropriate method.
On private lands, reclaim as per landowner specifications and base
on the availability of seed at the time of reclamation.
On federal land, provincial Crown land or municipal land, allow for natural
regeneration or use certified native seed in consultation with
appropriate Land Administrator. Natural recovery is the preferred
method of reclamation on level terrain where erosion is not
expected. Operation Phase:
Upland Ecosystems Mitigation:
Existing roads and trails identified in Access and Construction
Environmental Maps will be used.
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
NextBridge will develop and implement a Transmission Vegetation
Management Program (TVMP) that is similar to the TVMP
developed by NextEra (refer to Appendix 4-III, Appendix D), as
required by NERC Standard FAC-003 for transmission lines
operating at 200 kV and higher.
Use clearing equipment that minimizes surface disturbance, soil
compaction and topsoil loss (e.g., equipment with low ground
pressure tires, or wide track), when working in wet areas, under wet
conditions, or during spring break-up).
Clearing may be accomplished by harvesting equipment, mulchers,
and hand cutting.
Specific plant and/or material harvesting sites such as blueberry
patches identified by First Nation communities will be allowed to
naturally revegetate (i.e., will not be removed as incompatible
vegetation) in the ROW.
In the event that a previously unidentified Indigenous land and
resource use site is suspected or encountered during operation,
follow the Indigenous Land and Resource Use Site Contingency
Plan outlined in the CEPP (refer to Appendix 4-II, Section 7.8).
Restrict the general application of herbicide near rare plants or rare
ecological communities. Spot spraying, wicking, mowing, or handpicking are acceptable measures for weed control in these areas.

Inspection / Monitoring

Net Effect

Construction Phase:
The Owner will employ the services
of qualified Environmental
Inspector(s) to guide
implementation, monitor and report
on the effectiveness of the
construction procedures and
mitigation measures for minimizing
potential impacts.
Monitor the condition of the soils
throughout construction and further
assess whether topsoil is being
subject to degradation that will
eventually impact soil capability.

Net effect –
decrease in
ecosystem
availability and
distribution from
reduction in
revegetation
success








Critical Landform/ Vegetation Association Mitigation:
Reduce the removal of compatible vegetation (e.g., below 2 m in
height) in CLVA to the extent practicable.
Clear merchantable timber by hand, where required.
Mechanical clearing and other equipment activity will be minimized
and no turning of equipment, or vehicles (i.e., straight in, straight
out) to the extent practicable.
Restrict the general application of herbicide in CLVAs to the extent
practicable.






Rare Plants/ Rare Vegetation Communities Mitigation:
Restrict the general application of herbicide near rare plants or rare
ecological communities. Spot spraying, wicking, mowing, or handpicking are acceptable measures for weed control in these areas.



Upland ecosystems

Ecosystem availability and
distribution

Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
surface water management and erosion control;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.
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Construction and soil
salvage activities reduce soil
quantity and quality and
success of revegetation,
which negatively affects
ecosystem availability and
distribution

In the event that a rare plant species or a rare vegetation community are
suspected or encountered unexpectedly, implement the Rare Plant
Discovery Contingency Plan in the CEPP (refer to Appendix 4-II, Section
7.6).
Construction Phase:
Upland Ecosystems Standard Mitigation:
Use existing roads and trails as identified on the Access and
Construction Environmental Maps and comply with conditions
outlined in road use agreements.
Follow measures outlined in the Soil Handling Contingency Plan
(refer to Appendix 4-II, Section 7.2) when working under wet
conditions.
Follow applicable measures from MNRF’s Environmental
Guidelines for Access Roads and Water Crossings (refer to
Appendix 4-II, Appendix H2; MNR 1990 ), and Forest Management
Guide for Conserving Biodiversity at the Stand and Site Scales
(refer to Appendix 4-II, Appendix H3; MNR 2010a ) and its
associated Background Rationale document (MNR 2010b ),
Ontario’s Provincial Standards for Temporary Erosion and
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Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Sediment Control Measures (refer to Appendix 4-II, Appendix H4;
OPSS 805), General specifications for Environmental Protection for
Construction in Waterbodies and on Waterbody Banks (refer to
Appendix 4-II, Appendix H5; OPSS 182), and Construction
Specifications for Control of Water from Dewatering Operations
(refer to Appendix 4-II, Appendix H6; OPSS 518).
Use of Equipment Mitigation:
Implement the Use of Equipment Mitigation listed in the potential effect for
‘Site preparation, construction and maintenance during operations result
in the loss or alteration of the availability and distribution of ecosystems’
above.
Vegetation Clearing Mitigation:
Implement the Vegetation Clearing Mitigation listed in the potential effect
for ‘Site preparation, construction and maintenance during operations
result in the loss or alteration of the availability and distribution of
ecosystems’ above.
Selectively cut vegetation and restrict grubbing within areas with
steep slopes or soils prone to erosion.
Retain compatible vegetation (e.g., below 2 meters (m) in height)
where practicable on areas prone to wind erosion, steep slopes,
drainage ways or next to a water body.
Strip the topsoil at burn locations to prevent sterilization of the soil.
Restrict stumping on slopes prone to erosion and difficult terrain to
reduce soil disturbance and erosion.






Soil Salvage Mitigation:
Apply geotextile, matting (refer to Appendix 4-II, Appendix B, Figure
B-13) or fill material (e.g., gravel) as appropriate. Place a
membrane (filter fabric) between fill material and soil to minimize
admixing.
Strip topsoil within the Project footprint.
Remove soil in lifts and strip available topsoil in one lift.
Limit grading on areas prone to erosion or steep slopes.
For construction scheduled to occur under frozen conditions, and
where topsoil stripping is required, attempt to pre-strip topsoil prior
to freeze-up, where conditions permit.
Rip frozen topsoil to the same depth as the stripping requirements.
Do not over rip and avoid overstripping.
Sufficient space (approximately 1 m) will be left between the topsoil
and subsoil piles. If space is limited, separate stripped topsoil and
excavated subsoil using a visible separation barrier (e.g.,
biodegradable filter cloth, geotextile fabric, snow).
If topsoil is being degraded, consider stripping topsoil as outlined
below or implement the measures outlined in the Soil Handling
Contingency Plan (refer to Appendix 4-II, Section 7.2).
Suspend or postpone topsoil handling during high wind or wet
conditions, where practicable. If it is not possible to suspend or
postpone the construction activities, a site-specific Erosion and
Sedimentation Control Plan will be implemented in consultation
with the Owner.











Erosion Control Mitigation:
Implement the Erosion Control Mitigation as listed in the potential effect
for ‘Alteration in hydrology from Project activities can cause soil erosion
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Inspection / Monitoring
Soil quality issues such as
compaction, rutting and admixing
will be visually assessed throughout
the Project footprint during
construction.
Post-construction monitoring of the
Project Site will begin following
reclamation, within one growing
season, and annually during
operations to identify and address
any reclamation concerns, including
but not limited to soil erosion,
revegetation, slope stability and
weeds.




Net Effect
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
and moisture changes, which can affect ecosystem availability and
distribution’ below. In addition, implement the following measures:
To minimize drifting soils and loss of topsoil in areas prone to wind
or water erosion stabilized the disturbed area as soon as
practicable by:

Inspection / Monitoring

Net Effect

Construction Phase:
The Owner will employ the services
of qualified Environmental
Inspector(s) to guide
implementation, monitor and report
on the effectiveness of the
construction procedures and
mitigation measures for minimizing
potential impacts.
Routinely (e.g., before and/or after
spring freshet) inspect and maintain
culverts to prevent blockages from
forming and causing ponding or
backwater effects. Where culverts
are installed at fish bearing water
bodies, debris removal activities will
follow DFO’s guidance (i.e., gradual
removal such that flooding
downstream, extreme flows
downstream, release of suspended
sediment, and fish stranding can be
avoided).
Post-construction monitoring of the
Project Site will begin following

Net effect –
decrease and/or
increase in upland
vegetation from
changes to
hydrology.











spreading wood chips or straw crimping (weed-free straw);
sowing a fast growing ground cover (e.g., cereal crop);
installing erosion control blankets; or

walking down tree and shrub debris over exposed soils
(rollback).
Tackify, cover, seed, apply water or pack the topsoil stockpiles and
windrows with approved equipment, if soils prone to wind erosion.
Suspend or postpone topsoil handling during high wind or wet
conditions, where practicable. If it is not possible to suspend or
postpone the construction activities, a site-specific Erosion and
Sedimentation Control Plan will be implemented in consultation
with the Owner.

Reclamation Mitigation:
Implement the Reclamation Mitigation listed in the potential effect for ‘Site
preparation, construction and maintenance during operations result in the
loss or alteration of the availability and distribution of ecosystems’ above.
In addition, implement the following measures:
Postpone decompaction of subsoils, if soils are moist, until soils dry
so that the soils fracture when ripped.
Do not mix topsoil and subsoil disturbed during grading with foreign
material (e.g., stumps and brush).
Stabilize disturbed areas (e.g., cover exposed areas with erosion
control blankets or tarps to keep the soil in place and prevent
erosion) or cover disturbed areas with mulch (e.g., wood chips,
slash debris) to prevent erosion.
Re-contour disturbed areas to restore drainage patterns and the
approximate preconstruction profile.
Construction Phase:
Upland Ecosystems Standard Mitigation:
Use existing roads and trails as identified on the Access and
Construction Environmental Maps and comply with conditions
outlined in road use agreements.
Follow applicable measures from MNRF’s Environmental
Guidelines for Access Roads and Water Crossings (refer to
Appendix 4-II, Appendix H2; MNR 1990 ), and Forest Management
Guide for Conserving Biodiversity at the Stand and Site Scales
(refer to Appendix 4-II, Appendix H3; MNR 2010a ) and its
associated Background Rationale document (2010b ), Ontario’s
Provincial Standards for Temporary Erosion and Sediment Control
Measures (refer to Appendix 4-II, Appendix H4; OPSS 805),
General specifications for Environmental Protection for
Construction in Waterbodies and on Waterbody Banks (refer to
Appendix 4-II, Appendix H5; OPSS 182), and Construction
Specifications for Control of Water from Dewatering Operations
(refer to Appendix 4-II, Appendix H6; OPSS 518).





Upland ecosystems

Ecosystem availability and
distribution

Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
surface water management and erosion control;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.
.







Alteration in hydrology from
Project activities can cause
soil erosion and moisture
changes, which can affect
ecosystem availability and
distribution




Erosion Control Mitigation:
Follow applicable measures from Ontario’s Provincial Standards for
Temporary Erosion and Sediment Control Measures (refer to
Appendix 4-II, Appendix H4; OPSS 805).
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Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Install, monitor and manage appropriate erosion and sedimentation
controls as outlined in the preliminary Erosion and Sedimentation
Control Management Plan (refer to Appendix 4-II, Section 8.1) to
minimize or avoid sediment mobilization from the disturbed areas to
environmentally sensitive features (drainages or water bodies, rare
plants, wetlands).
Maintain an adequate supply of erosion and sedimentation control
materials on site prior to commencement of construction at site
specific locations and train Project personnel on the use of this
equipment. Standard erosion and sedimentation control materials
that may be kept on site include:




















silt fencing with stakes or straw bales;
geotextile fabric, landscape fabric, tarps or similar products for
ground cover or stockpiles;
sand/plastic bags and/or poly rolls (for use in temporary dams,
catchment areas or sumps);
shovels and small sledge hammers;
certified weed-free seed mix appropriate for the area; and

pumps, hoses, and other fittings as needed to collect, settle
and/or discharge sediment laden water away from water
bodies.
Temporary erosion control measures must be:





properly installed;
installed before or immediately after initial disturbance; and

regularly inspected and properly maintained (e.g., repaired,
replaced or supplemented with functional materials)
throughout construction until permanent erosion control is
established or reclamation is complete.
Erosion and sedimentation controls will remain in place until the
construction activities are completed and the disturbed area has
been stabilized, restored and revegetated.
Where vegetation has established, or risk for erosion and
sedimentation has been mitigated, remove temporary erosion and
sediment control measures. Selectively cut vegetation and restrict
grubbing within areas with steep slopes or soils prone to erosion.
Restrict stumping on slopes prone to erosion and difficult terrain to
reduce soil disturbance and erosion.
Limit grading on areas prone to erosion or steep slopes.
Retain compatible vegetation (e.g., below 2 meters (m) in height)
where practicable on areas prone to wind erosion, steep slopes,
drainage ways or next to a water body.

Water Body Crossing Structure Mitigation:
Vehicles and equipment will cross water bodies using existing
and/or approved equipment crossings.
Use existing bridges to cross water bodies and comply with
conditions outlined in road use agreements.
Construct water body crossing structures according to the crossing
method identified on the Environmental Alignment Sheets and the
Access and Construction Environmental Maps and summarized in
the water body crossing lists (refer to Appendix 4-II, Appendix I)
and in accordance with regulatory approvals.
Fording of a water body is not permitted unless approved by the
appropriate regulatory agency. If fording is approved by the
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Inspection / Monitoring
reclamation, within one growing
season, and annually during
operations to identify and address
any reclamation concerns, including
but not limited to soil erosion,
revegetation, slope stability and
weeds.

Net Effect
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
appropriate regulatory agency (e.g., MNRF, LRCA), it will be limited
to a one-time event (i.e., over and back) and will occur only if an
existing crossing at another location is not available or practical to
use. If repeated crossings of the water body are required, a
temporary crossing structure will be installed.
Install clear-span structures using best management practices and
following all environmental approval conditions (refer to Appendix
4-II, Figures B-7, B-8 and B-9).
Postpone instream construction if excessive flows or flood
conditions are present or anticipated. Resume activities when water
levels have subsided or equipment/techniques suitable for
conditions are deployed.

Inspection / Monitoring

Net Effect

Construction Phase:
The Owner or the Environmental
Inspector may inspect equipment
and vehicle arriving on Project
footprint prior to entry.
The Owner will appoint qualified
Environmental Inspector(s) to guide
implementation, monitor and report
on the effectiveness of the
construction procedures and
mitigation measures for minimizing
potential impacts.

No net effect




Reclamation Mitigation:
Temporary water body crossing structures must be removed prior
to spring freshet unless they are appropriately sized by a qualified
engineer to convey the design flow event and approved by the
appropriate regulatory agency (e.g., MNRF, LRCA and DFO).
Restore disturbed banks and approaches immediately following the
removal of temporary water body crossing structures as outlined in
the CEPP (refer to Appendix 4-II, Section 6.9).
Re-contour disturbed areas to restore drainage patterns and the
approximate preconstruction profile.
Construction Phase:
Spill Prevention Mitigation:
The Contractor will adhere to the Spill Prevention and Response
Contingency Plan (refer to Appendix 4-II, Section 7.1) to prevent
spills and/or release.
Maintain an adequate supply of spill prevention and emergency
response equipment onsite at all times and train Project personnel
on the use of this equipment. The risk for site-specific spills will be
used to determine the appropriate type of response equipment and
suitable location for storage. The Contractor will also provide a list
of required stand-by equipment and required spill response
container supplies to respond to large volume spills.
Vehicles/equipment used on site are equipped with individual spill
kits and Project personnel will have appropriate training on the
location and use of spill kits.
Maintain equipment in good operating condition and inspect
regularly for cleanliness, leaks, excess oil or grease. Identified
problems or deficiencies shall be corrected in a timely manner.
Fuel and servicing vehicles will carry at a minimum:





Upland ecosystems

Ecosystem availability and
distribution

Project activities during the construction phase, including:
site access development, site preparation and soil salvage
(e.g., surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
domestic waste (solid and liquid) management;
construction of temporary workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including cable splicing;
decommissioning of temporary access roads and workspaces;
and
clean-up and reclamation.











Chemical and hazardous
material spills can degrade
soil quality and directly kill
plants, which negatively
affects ecosystem
availability and distribution







Project activities during the operation phase, including:
maintenance of access roads, transmission line, and preferred
ROW.
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fire extinguishers;
shovels;
an impermeable barrier for placing under vehicles to be
serviced; and

hydrocarbon spill kits complete with a minimum of 10
kilograms (kg) of sorbent material for clean-up of small spills.
The contents of spill kit must be replenished as soon as
possible following its use.
Washing, re-fuelling or equipment maintenance activities are not to
occur within 100 m of a water body. If re-fuelling within 100 m of a
water body cannot be avoided, the Contractor is to provide and
implement a site-specific spill prevention plan.




Operation Phase:
NextBridge will oversee implementation
of the environmental management
measures described in the OEMP
during operation and maintenance.
NextBridge may inspect equipment and
vehicles arriving on the Project
footprint prior to arriving at the job.
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Perform equipment servicing, such as oil changes and hydraulic
repairs with potential for spills over an impervious tarp to contain
spills when done on site or within the ROW.
Employ the following measures to reduce the risk of fuel spills:

















containers, hoses, nozzles are free of leaks;
equip fuel nozzles with automatic shutoffs; and

if both ends of the hose are not visible have operators
stationed at both ends of the hose during fuelling.
Construction equipment will arrive on the Project footprint clean
(i.e., free of soil and vegetative debris) in accordance with the
Clean Equipment Protocol for Industry (refer to Appendix 4-II,
Appendix H1; Halloran et al. 2013) and in good working order (i.e.,
no oil or hydraulic fluid leaks). Equipment will be inspected for leaks
routinely throughout the duration of construction.
The transportation, storage, and handling of hazardous materials
(e.g., fuel, hydrocarbon, brake fluids) will be in compliance with the
Technical Standards and Safety Act, 2000, the Transportation of
Dangerous Good Act, 1992, the National Fire Code (National Fire
Code of Canada 2010), the Explosives Act (Government of Canada
1985), and the Occupational Health and Safety Act (Government of
Ontario 1990).
Project personnel will be trained for handling, receiving, shipping
hazardous materials.
Hazardous materials will be transported in approved containers in
licensed vehicles.
Hazardous materials will be stored in appropriate containers and
placed in suitable designated areas:
Store fuel storage tanks in a secondary containment tub to prevent
fuels from escaping;



store fuel storage tanks larger than 25 L in a secondary
containment system (e.g., tidy-tank, double-walled
containment tub) with a holding capacity equal to 110% of the
volume stored; and






store hydrocarbon storage containers greater than 23 litres in
a secondary containment (e.g., polyethylene containment tub)
with a holding capacity of 110% of the volume stored.
Fuel storage tanks will be visually inspected on a regular basis so
that they do not leak, are sealed with a proper fitting lip, and
labelled accordingly. Identified problems or deficiencies shall be
corrected in a timely manner
Implement controls and utilize containment and/or spill trays when
transferring hazardous materials between containers or working
near drains, ditches and environmentally sensitive features.

Spills Mitigation:
Prior to construction of the Project, the Contractor will develop an
Environmental Emergency Response Plan for review and approval
by the Owner that describes response procedures to potential
environmental incidents or emergencies (e.g., spills, fire, erosion or
sedimentation), clearly indicates responsibilities for communication
and reporting, and provides contact names and details for
individuals to be contacted in case of emergency.
In the event that any spills occur, implement the reporting
measures provided in the Spill Prevention and Response
Contingency Plan (refer to Appendix 4-II, Section 7.1).
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Inspection / Monitoring

Net Effect
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Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Operation Phase:
Spill Prevention Mitigation:
Implement the Spill Prevention Mitigation listed in the Construction Phase
for the above.
Spills Mitigation:
In the event that any spills occur, implement the reporting
measures provided in the Spill Prevention and Response
Contingency Plan (refer to Appendix 4-III, Appendix C).
Construction Phase:
The use of herbicides is prohibited.

Inspection / Monitoring

Net Effect

Operation Phase:
NextBridge will oversee
implementation of the environmental
management measures described in
the OEMP during operation and
maintenance.

Net effect –
decrease in
ecosystem
availability and
distribution from
herbicides

Construction Phase:
The Owner will appoint qualified
Environmental Inspector(s) to guide
implementation, monitor and report
on the effectiveness of the
construction procedures and
mitigation measures for minimizing
potential impacts

Net effect –
decrease in
ecosystem
availability and
distribution from
dust and air
emissions



Upland ecosystems

Ecosystem availability and
distribution

Project activities during the operation phase, including:
maintenance of access roads, transmission line, and preferred
ROW.



Herbicide application can
degrade soil quality and
directly kill plants, which
negatively affects
ecosystem availability and
distribution



Operation Phase:
Use of Herbicide Mitigation:
Use of herbicides/pesticides will follow requirements under the
Pesticides Act.
Necessary permits will be obtained for the application, transportation,
storage, and disposal of pesticides. Only herbicide products registered
for use in Canada by the Pest Management Regulatory Agency of
Health Canada will be used.
Storage, handling and application of herbicide will comply with the
Ontario Clean Water Act.
Do not use herbicides within 100 m of identified wells.
No aerial application of herbicides is planned in the ROW. If herbicide
use is necessary it will be applied on the ground as spot application.
Apply approved herbicides under the direction of a provinciallylicensed applicator.
Prohibit the use of herbicides within the 30 m water body buffer unless
the herbicide application is conducted by ground application
equipment or otherwise approved by the relevant regulatory agency.
No herbicides will be used in sensitive areas including reserve lands,
provincial parks, within 30 m of water bodies and certain other edible
and medicinal plant harvesting areas the communities have identified.
Restrict the general application of herbicide near rare plants or rare
ecological communities. Spot spraying, wicking, mowing, or handpicking are acceptable measures for weed control in these areas.
Restrict the general application of herbicide in CLVAs to the extent
practicable.
NextBridge will post on their website (www.nextbridge.ca) relevant
information about the application of herbicide (e.g., anticipated dates,
areas to be sprayed, sprayed dates) to advise the public of herbicide
use along the ROW.
Construction Phase:
Air Quality/Emission Mitigation
Turn off vehicles and equipment when not in use and minimize idling,
unless weather and/or safety conditions dictate the need for them
to remain turned on and in a safe operating condition.
Noise abatement, emission and pollution control equipment on
machinery should be in place, properly maintained and in good
working order.
Keep equipment well-maintained.
Burning of slash will be in accordance with regulatory approvals and
permits and subject to agreements with landowners, SFL holders
(e.g., overlapping agreements).















Upland ecosystems

Ecosystem availability and
distribution

Project activities during the construction phase, including:
site access development, site preparation and soil salvage
(e.g., surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
construction of temporary workspaces;
decommissioning of temporary access roads and workspaces;
and
clean-up and reclamation.
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degrade soil quality and
directly reduce plant health,
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Table 12-18: Project Environment Interactions for Upland Ecosystems

Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Implement dust control measures (e.g., spray dust control solution that
holds moisture for a long period of time causing dust to settle) as
advised by the Environmental Inspector.
To minimize drifting soils and loss of topsoil in areas prone to wind or
water erosion stabilize the disturbed area as soon as practicable
by:

Inspection / Monitoring

Net Effect

Construction Phase:
The Owner will employ the services
of qualified Environmental
Inspector(s) to guide
implementation, monitor and report
on the effectiveness of the
construction procedures and
mitigation measures for minimizing
potential impacts
The Owner or the Environmental
Inspector may inspect equipment
and vehicle arriving on Project
footprint prior to Project footprint
entry.
The Environmental Inspector will
monitor the implementation of the
Weed Management Plan and
provides recommendations to
improve the Weed Management
Plan on an ongoing basis.
The Contractor will monitor and
manage weed infestations on a
regular and ongoing basis along the
ROW and on topsoil stockpiles to
determine need for additional weed
control measures.
Post-construction monitoring of the
Project Site will begin following
reclamation, within one growing
season, and annually during
operations to identify and address
any reclamation concerns, including
but not limited to soil erosion,
revegetation, slope stability and
weeds.

Net effect –
decrease in
ecosystem
availability and
distribution from
introduction and
spread of noxious
and invasive plant
species








spreading wood chips or straw crimping (weed-free straw); sowing
a fast growing ground cover (e.g., cereal crop);
installing erosion control blankets; or

walking down tree and shrub debris over exposed soils (rollback).
Suspend or postpone topsoil handling during high wind or wet
conditions, where practicable. If it is not possible to suspend or
postpone the construction activities, a site-specific Erosion and
Sedimentation Control Plan will be implemented in consultation
with the Owner.
Retain compatible vegetation (e.g., below 2 meters (m) in height)
where practicable on areas prone to wind erosion, steep slopes,
drainage ways or next to a water body.
Tackify, cover, seed, apply water or pack the topsoil stockpiles and
windrows with approved equipment, if soils prone to wind erosion.
Use multi passenger vehicles to transport workers to site when
practicable.
Construction Phase:






Upland ecosystems

Ecosystem availability and
distribution

Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including cable splicing;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.
reclamation of decommissioned access roads, laydown yards,
staging areas, and construction camps.










Equipment can introduce
and spread noxious and
invasive plant species,
which negatively affects
ecosystem availability and
distribution

Weed Management Mitigation:
The Owner, its authorized representatives, contractor(s), and
subcontractors, shall implement measures to reduce spreading of
noxious weeds in accordance with the Weed Control Act.
Construction equipment, including vehicles and rig mats, will arrive
on the Project footprint clean (i.e., free of soil and vegetative
debris) in accordance with the Clean Equipment Protocol for
Industry (refer to Appendix 4-II, Appendix H1; Halloran et al. 2013).
Any equipment, which arrives in a dirty condition, will not be
allowed on the Project footprint until the equipment has been
cleaned either by hand (track shovel), high pressure water, or
compressed air.
Re-clean vehicles and equipment if an area of weed infestation is
encountered on the Project footprint prior to advancing to a weedfree area.
Cleaning stations may be implemented along the Project.
Keep records of cleaning locations.
Use certified native seed mix as required for site revegetation and
provide the analysis certificate to the Owner.
Do not accept seed that contains noxious weeds.
In the event that a species of weed becomes problematic to control
and management, a site-specific Weed Management Plan will be
developed and implemented in order to remove the population, or if
that is not possible, minimize any further spread and impacts of the
population.
The Contractor may contact a local resource specialist (e.g., Weed
Inspector) or Agriculture Information Centre for assistance.
Weed control measures options are subject to agreements with
landowners, or other third parties.
The use of herbicides during construction is prohibited.






Project activities during the operation phase, including:
maintenance of access roads, transmission line, and preferred
ROW.
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Table 12-18: Project Environment Interactions for Upland Ecosystems

Criteria

Indicator

Project Component or Activity

Description of Potential
Project-Environment
Interaction
(Potential Effect)

Mitigation
Operation Phase
Weed Management Mitigation:
Equipment is to arrive on site in a clean condition in accordance
with the Clean Equipment Protocol for Industry (Halloran et al.
2013) and is to be maintained free of fluid leaks.
Weed Management Plan (refer to Appendix 4-II, Section 8.4) will be
implements, when required.




Inspection / Monitoring
Weed survey to identify and map
occurrence of weed on ROW (on an
annual basis for the first year
following construction) for species
composition and abundance.
Operation Phase:
NextBridge will oversee
implementation of the environmental
management measures described in
the OEMP during operation and
maintenance.
NextBridge may inspect equipment
and vehicles arriving on the Project
footprint prior to arriving at the job.
NextBridge will conduct a weed
monitoring program to identify and
prioritize weeds for removal.

Net Effect







Upland ecosystems

Ecosystem composition

Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.
reclamation of decommissioned access roads, laydown yards,
staging areas, and construction camps.







Project activities during the operation phase, including:
maintenance of access roads, transmission line, and preferred
ROW.
Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.
reclamation of decommissioned access roads, laydown yards,
staging areas, and construction camps.

Site preparation,
construction and
maintenance during
operations result in loss or
alteration of ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Site
preparation, construction and maintenance during operations result in the
loss or alteration of the availability and distribution of ecosystems’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Site preparation, construction and
maintenance during operations result in
the loss or alteration of the availability and
distribution of ecosystems’ above.

Net effect –
Loss or alteration
of ecosystem
composition from
physical footprint

Construction and soil
salvage activities reduce soil
quantity and quality and
success of revegetation,
which negatively affects
ecosystem composition

Implement the mitigation measures listed in the potential effect for
‘Construction and soil salvage activities reduce soil quantity and quality
and success of revegetation, which negatively affects ecosystem
availability and distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Construction and soil salvage activities
reduce soil quantity and quality and
success of revegetation, which negatively
affects ecosystem availability and
distribution’ above.

Net effect decrease in
ecosystem
composition from
reduction in
revegetation
success

Alteration in hydrology from
Project activities can cause
soil erosion and moisture
changes, which can affect
ecosystem composition

Implement the mitigation measures listed in the potential effect for
‘Alteration in hydrology from Project activities can cause soil erosion and
moisture changes, which can affect ecosystem availability and
distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Alteration in hydrology from Project
activities can cause soil erosion and
moisture changes, which can affect
ecosystem availability and distribution’
above.

Net effect decrease in
ecosystem
composition from
changes in
hydrology



Upland ecosystems

Ecosystem composition







Upland ecosystems

Ecosystem composition



Project activities during the construction phase, including:
site access development, site preparation and soil salvage (e.g.,
surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
construction of temporary workspaces;
surface water management and erosion control;
decommissioning of temporary access roads and workspaces;
and
clean up and reclamation.
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Table 12-18: Project Environment Interactions for Upland Ecosystems

Criteria
Upland ecosystems

Indicator
Ecosystem composition

Project Component or Activity
Project activities during the construction phase, including:
site access development, site preparation and soil salvage
(e.g., surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
domestic waste (solid and liquid) management;
construction of temporary workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including cable splicing;
decommissioning of temporary access roads and workspaces;
and
clean-up and reclamation.











Project activities during the operation phase, including:
maintenance of access roads, transmission line, and preferred
ROW.
Project activities during the operation phase, including:
maintenance of access roads, transmission line, and preferred
ROW.

Description of Potential
Project-Environment
Interaction
(Potential Effect)
Chemical and hazardous
material spills can degrade
soil quality and directly kill
plants, which negatively
affects ecosystem
composition

Mitigation
Implement the mitigation measures listed in the potential effect for
‘Chemical and hazardous material spills can degrade soil quality and
directly kill plants, which negatively affects ecosystem availability and
distribution’ above.

Inspection / Monitoring
Implement the inspection and monitoring
measures listed in the potential effect for
‘Chemical and hazardous material spills
can degrade soil quality and directly kill
plants, which negatively affects ecosystem
availability and distribution’ above.

Net Effect
No net effect

Herbicide application can
degrade soil quality and
directly kill plants, which
negatively affects
ecosystem composition

Implement the mitigation measures listed in the potential effect for
‘Herbicide application can degrade soil quality and directly kill plants,
which negatively affects ecosystem availability and distribution’ above.

Net effect –
decrease in
ecosystem
composition from
herbicides

Dust and air emissions can
degrade soil quality and
directly reduce plant health,
which negatively affects
ecosystem composition

Implement the mitigation measures listed in the potential effect for ‘Dust
and air emissions can degrade soil quality and directly reduce plant
health, which negatively affects ecosystem availability and distribution’
above.

Implement the inspection and
monitoring measures listed in the
potential effect for ‘Herbicide
application can degrade soil quality
and directly kill plants, which negatively
affects ecosystem availability and
distribution’ above.
Implement the inspection and monitoring
measures listed in the potential effect for
‘Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
availability and distribution’ above.

Equipment can introduce
and spread noxious and
invasive plant species,
which negatively affects
ecosystem composition

Implement the mitigation measures listed in the potential effect for
‘Equipment can introduce and spread noxious and invasive plant species,
which negatively affects ecosystem availability and distribution’ above.



Upland ecosystems

Ecosystem composition



Upland ecosystems

Ecosystem composition

Project activities during the construction phase, including:
site access development, site preparation and soil salvage
(e.g., surveying and flagging, clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
construction of temporary workspaces;
decommissioning of temporary access roads and workspaces;
and
clean-up and reclamation.
Project activities that could result in invasive species introduction,
including:
site access development, site preparation and soil salvage;
hauling materials;
maintenance of access roads, transmission line, and preferred
route ROW; and
reclamation of decommissioned access roads, laydown yards,
staging areas, and construction camps.



Upland ecosystems

Ecosystem composition










Implement the inspection and monitoring
measures listed in the potential effect for
‘Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem availability
and distribution’ above.

Net effect –
decrease in
ecosystem
composition from
dust and air
emissions

Net effect –
decrease in
ecosystem
composition from
introduction and
spread of noxious
and invasive plant
species

ANSI = Areas of Natural and Scientific Interest; CEPP = Construction Environmental Protection Plan; CLVA = Critical Landform/Vegetation Association; DFO = Fisheries and Oceans Canada; LRCA = Lakehead Region Conservation Authority; MNRF = Ministry of Natural Resources and Forestry; NERC = North
American Electric Reliability Corporation; OEMP = Operation Environmental Management Plan; ROW = right-of-way; SFL = Sustainable Forest Licence; SWH = Significant Wildlife Habitat; TVMP = Transmission Vegetation Management Program.
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12.4.4 Wetland Ecosystems – Ecosystem Availability and Distribution
12.4.4.1
12.4.4.1.1

Loss or alteration of ecosystem availability and distribution
Potential Effects

Forest Resource Inventory Wetland Ecosystems
Based on FRI data, the Project is predicted to contribute to a loss of approximately 279 ha of wetland ecosystems
(1.9% of baseline characterization) in the vegetation and wetlands LSA (refer to Table 12-19; Appendix 12-V,
Figure 12-V-5A to 12-V-5E).
Within the vegetation and wetlands LSA, proportionally, the largest changes to wetland ecosites include the White
Cedar-Black Spruce-Tamarack: very moist mineral and wet organic soils (C32) ecosite with a predicted loss of 9
ha (4.1% of baseline characterization) and the Shore Fen: Organic Soil (NW45) ecosite with a predicted loss of
approximately 7 ha (4.0% of baseline characterization).
Of the three uncommon wetland ecosites identified in the baseline characterization (i.e., NW43, NW47, and
NW50), the Project is not expected to disturb two of these ecosites types, and it is expected to disturb less than
1 ha (<0.1% of baseline characterization) of the Sheltered Marsh: Emergent: Sedimentary Peat Substrate (NW47)
ecosite in the vegetation and wetlands LSA. Details on the area of predicted loss of specific ecosites of wetland
ecosystems in the net effects assessment are provided in Appendix 12-VI.
Table 12-19:

Predicted Changes to Wetland Ecosystem Availability from the Project based on Forest
Resource Inventory Data
Local Study Area

Baseline
Net Effect
Wetland Type
Characterization Assessment
(ha)
(ha)
Other Wetland
11,863
11,649
Burned Wetland
644
631
Cutblock Wetland
1,872
1,821
Total
14,379
14,101

Change in
Area
(ha)
-214
-14
-50
-279

Regional Study Area
Percent
Change
(%)
-1.8
-2.2
-2.7
-1.9

Baseline
Net Effects
Characterization Assessment
(ha)
(ha)
46,775
46,560
3,181
3,167
6,875
6,825
56,831
56,552

Change in
Area
(ha)
-214
-14
-50
-279

Percent
Change
(%)
-0.5
-0.4
-0.7
-0.5

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values. Burned Wetland and Cutblock Wetland types are less than or equal to 40 years of age.
% = percent; ha = hectare.

Habitat of Species of Conservation Concern, and Areas of Natural and Scientific Interest
No loss to wetland SOCC habitat, considered SWH, is predicted within the vegetation and wetlands LSA and RSA.
Linear Disturbance
Based on FRI data, in the vegetation and wetlands LSA, there is an increase in linear disturbance density from
approximately 0.68 km/km2 in the baseline characterization to approximately 1.11 km/km2 for the net effects
assessment. In the vegetation and wetlands RSA, the linear disturbance density increases from approximately
0.47 to 0.58 km/km2 due to the Project. The increase in linear density is predicted to result in some changes to the
connectivity of wetland ecosystems in the vegetation and wetlands LSA or vegetation and wetlands RSA (refer to
Appendix 12-V; Figures 12-V-5A to 12-IV-5E).
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Provincial Wetland Data Wetland Ecosystems
Based on PW data, the Project is predicted to contribute to a loss of approximately 201 ha of wetland ecosystems
(1.8% of baseline characterization) in the vegetation and wetlands LSA (refer to Table 12-20; Appendix 12-V,
Figure 5A to 5E). Proportionally, the largest change is to the swamp wetlands type, with a predicted loss of
approximately 1.9% of baseline characterization within the vegetation and wetlands LSA. Bogs are the least
abundant wetland type within both the vegetation and wetlands LSA and RSA. The Project is expected to avoid
all bogs within the vegetation and wetlands LSA and RSA. Details on the area of predicted loss of specific wetland
types in the net effects assessment are provided in Appendix 12-VI.
Table 12-20:

Wetland Type
Bogs

Predicted Changes to Wetland Ecosystem Availability from the Project based on
Provincial Wetlands Data
Local Study Area
Baseline
Net Effects Change in
Characterization Assessment
Area
(ha)
(ha)
(ha)
31
31
0

Percent
Change
(%)
0.0

Regional Study Area
Baseline
Net Effects Change in
Characterization Assessment
Area
(ha)
(ha)
(ha)
114
114
0

Percent
Change
(%)
0.0

Fens

1,082

1,061

-20

-1.9

6,579

6,559

-20

Marshes

1,531

1,506

-26

-1.7

5,606

5,580

-26

-0.5

Swamps

7,102

6,968

-134

-1.9

25,917

25,783

-134

-0.5

1,541

1,521

-20

-1.3

6,400

6,380

-20

-0.3

11,287

11,086

-201

-1.8

44,616

44,415

-201

-0.4

Unknown
Total

-0.3

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values.
% = percent; ha = hectare.

Provincially Significant Wetlands are mapped as part of Provincial Wetlands data. Although the Project ROW is
predicted to cross approximately 1 ha (1.8% of baseline characterization) of the Nipigon River PSW in the
vegetation and wetlands LSA, the Project is not expected to disturb this wetland ecosystem as the support
structures would be placed at the setback distance of approximately 30 m from the PSW and no clearing or other
activities are anticipated to be required in the PSW based on the anticipated clearance height between the
conductor and the ground surface in the Nipigon River valley.
Based on PW data, in the vegetation and wetlands LSA, there is an increase in linear disturbance density from
approximately 0.31 km/km2 in the baseline characterization to approximately 0.71 km/km2 for the net effects
assessment. In the vegetation and wetlands RSA, the linear disturbance density increases from approximately
0.23 to 0.33 km/km2 due to the Project. The increase in linear density is predicted to result in some changes to the
connectivity of wetland ecosystems in the vegetation and wetlands LSA or vegetation and wetlands RSA (refer to
Figures 12-IV-5A to 12-IV-5E).
Summary for Potential Effect on Wetland Ecosystem: Loss or alteration of ecosystem availability and
distribution
The Project is predicted to affect wetland availability and distribution because of the clearing associated with the
footprint. Based on FRI wetlands mapping, the Project is anticipated to affect approximately 279 ha of wetlands
(1.9% of baseline characterization), which includes 214 ha of other wetlands, 14 ha of burned wetlands and 50 ha
of cutblock wetlands (refer to Figures 12-IV-5A to 12-IV-5E). Based on PW wetlands mapping, a similar proportion
of wetlands are predicted to be removed within the vegetation and wetlands LSA; 201 ha of wetlands (1.8% of
baseline characterization) are predicted to be affected by the Project footprint. This predicted loss would result in
a minor change to ecosystem availability and connectivity in the vegetation and wetlands LSA, but changes in
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wetland ecosystem distribution are predicted to be ecologically non-measurable at the vegetation and wetlands
RSA scale. Based on FRI mapping, it is anticipated that 99.5% of wetland ecosystems (including other, burned
and cutblock wetlands) present in the baseline characterization are predicted to remain in the net effects
assessment. Within the vegetation and wetlands LSA, 98.1% of wetland ecosystems (including other, burned and
cutblock wetlands) are predicted to remain in the net effects assessment. Similar values are obtained using PW
data. Studies indicate that wetland ecosystem functions including flood resistance and the ability to improve water
quality do not decline until substantial portions (i.e., 40%) of historical wetland ecosystems are removed
(Johnston et al. 1990; Zedler 2003; Environment Canada 2013).
Based on FRI mapping, approximately 11,649 ha of other wetlands (98.2% of baseline characterization) will
remain distributed outside the Project footprint. Provincial Wetlands data show similar proportions with, 11,086 ha
of wetlands (98.2% of baseline characterization) remaining outside the Project footprint. In both scenarios, patches
will remain connected and distributed throughout the vegetation and wetlands LSA (refer to Figures 12-IV-5A to
12-IV-5E). Environment Canada (2013) states that priorities should be made to maintain wetland ecosystems in
close proximity of one another. Fragmentation of wetland ecosystems can lead to reduced habitat for species that
require contiguous habitat and may inhibit effective dispersal (Environment Canada 2013).
The predicted loss of wetland ecosystems because of the Project footprint would slightly increase inter-patch
distance in the vegetation and wetlands LSA. Habitat loss from fragmentation is likely overestimated because the
Project is expected to largely parallel existing (baseline characterization) linear developments (e.g., the
Trans-Canada Highway, the existing East-West Tie transmission line, the Canadian Pacific rail line, and a 115 kV
transmission line from Marathon to White River).
A reduction in connectivity from the Project is not predicted to affect the ecological function of the remaining
wetland ecosystems in the vegetation and wetlands LSA or vegetation and wetlands RSA because populations
of wetland-dependent species such as moose (refer to Section 14.7.2.2) would be maintained within the remaining
wetland ecosystems on the landscape. Some wetland ecosystem connectivity reduced by the Project will be
restored where mineral soil wetland ecosystems are located under temporary access roads that will be reclaimed
when no longer in use.
The incremental contribution of the Project to existing disturbance effects on wetland ecosystem distribution is
anticipated to be small. There is some change to the uncommon Sheltered Marsh: Emergent: Sedimentary Peat
Substrate (NW47) ecosite, which covers approximately 24 ha in the baseline characterization vegetation and
wetlands LSA and has a predicted loss of approximately <1 ha (<0.1% of baseline characterization) in the net
effects assessment. However, more than 99.9% of the NW47 wetland ecosite remains in the vegetation and
wetlands LSA. Bogs, identified as uncommon within the PW data, are expected to be avoided by the Project
footprint.

12.4.4.1.2

Mitigation

Loss or alteration of upland ecosystem availability and distribution has been minimized to the extent practicable
by using existing roads and trails to limit the amount of new roads, by selecting existing disturbed areas for the
temporary workspaces, and by paralleling the Trans-Canada Highway, existing East-West Tie transmission line
and the Canadian Pacific Rail line. Proposed locations of temporary workspaces will be field-verified to avoid
wetlands including bogs and fens, to the extent practicable. Where possible, work activities in wet areas will be
scheduled during frozen ground conditions.
The removal of compatible vegetation (e.g., below 2 m in height) in environmentally sensitive areas will be reduced
to the extent practicable. Clearing equipment that minimizes surface disturbance, soil compaction and topsoil loss
(e.g., equipment with low ground pressure tires, or wide pad tracks) will be used when working in wet areas, under
wet conditions, or during spring break-up).
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Disturbance to wetland ecosystems, PSW, SWHs and rare plant species and vegetation communities will be
avoided to the extent practicable. If development within these areas or their designated setbacks cannot be
avoided, implement mitigation measures that will protect the sensitive features to the extent practicable, minimize
disturbance to existing vegetation, minimize surface disturbance, soil compaction and topsoil loss, and promote
revegetation. During construction, environmentally sensitive features boundaries and associated setback will be
clearly staked and flagged to avoid accidental damage.
One rare wetland plant, floating marsh marigold, was identified during baseline characterization. The locations of
this plant is shown on the Environmental Alignment Sheets (refer to Appendix 5-I). Prior to construction, a resource
specialist will assess known species and identify the magnitude of disturbance to the features. Depending on the
species and the magnitude of disturbance, the resources specialist will determine a suitable course of action in
consultation with the Owner and, if necessary, the appropriate regulatory agencies (refer to Appendix 4-II). During
construction, if rare plant species or rare vegetation communities are discovered or suspected, the Rare Plant
Discovery Contingency Plan (refer to Appendix 4-II, Section 7.6) will be implemented. A resource specialist may
be requested by the Owner to remain on the site until additional soil disturbance in the remainder of that area is
completed, in order to monitor whether additional incidences are possible. Mitigation measures (avoiding or
moving the specimen) can be implemented proactively if complete avoidance is not possible. It may be required
to monitor the success of protection or relocation measures during long-term monitoring.
During operations, compatible vegetation (e.g., below 2 m in height) within the ROW will be allowed to grow back,
which will maintain some wetland ecosystem function. Specific plant and/or material harvesting sites such as
blueberry patches identified by First Nation communities will be allowed to naturally revegetate (i.e., will not be
removed as incompatible vegetation) in the ROW. NextBridge will develop and implement a TVMP that is similar
to the TVMP developed by NextEra (refer to Appendix 4-III, Appendix D), as required by NERC Standard FAC003 for transmission lines operating at 200 kV and higher.
These mitigation measures are expected to minimize the potential effects on wetland ecosystem availability and
distribution. Mitigation measures are summarized in Table 12-21. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.4.1.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. Site
preparation, construction and maintenance during operation will result in small decreases to wetland ecosystems
relative to the baseline characterization with losses of 279 ha using FRI data and 201 ha using PW data. There
will be some decrease in connectivity of wetland ecosystems intersected by the Project; however, ecosystems
remain well distributed in the vegetation and wetlands LSA. This effect (Loss or alteration of ecosystem availability
and distribution from the Project physical footprint during construction and operation) is carried forward to the net
effects characterization (refer to Section 12.8.2).

12.4.4.2
12.4.4.2.1

Decrease in soil quality and vegetation success reduces ecosystem
availability and distribution
Potential Effects

Reduced soil quality may affect vegetation in wetland ecosystems. Soil disturbance can change physical,
chemical, or biological properties of soil, increase erosion potential, and affect vegetation (refer also to Section
12.7.2.2.1). Site clearing and preparation during Project construction can cause soil compaction, admixing, and
erosion and result in changes to soil quality (refer to Section 6.7) and, in turn, affect vegetation in adjacent areas.
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Although changes to soils from permanent Project features (i.e., transmission structures, permanent access roads,
and water body crossings) are irreversible during the operation phase, the mitigation measures implemented
during the construction of these features are anticipated to result in minor and localized effects (refer to
Section 6.6). As a result, much of the disturbance to terrain and soils is anticipated to be reversible within three to
five years following post-construction (refer to Section 6.6).

12.4.4.2.2

Mitigation

Mitigation measures to minimize the impacts of reduced quality from affecting wetland availability and distribution
include the use of clearing equipment that minimizes surface disturbance, soil compaction, and topsoil loss (e.g.,
equipment with low ground pressure tires, or wide pad tracks), when working in wet areas, under wet conditions,
or during spring break-up), the reduction of compatible vegetation (e.g., below 2 m in height) removal in
environmentally sensitive areas, and the installation, monitoring and maintenance of erosion control measures.
The risk of soil compaction, rutting and admixing can also be mitigate by choosing construction methods for the
temporary access roads and temporary workspaces that avoid or minimize negative environmental effects. Soil
quality issues such as compaction, rutting and admixing will be visually assessed throughout the Project footprint
during construction. Monitor of the soils condition throughout construction and further assess whether topsoil is
being subject to degradation that will eventually impact soil capability. If topsoil is being degraded, implementation
of the Soil Handling Contingency Plan are outlined in Section 7.2 of the CEPP (refer to Appendix 4-II). Project
footprint clean-up and interim reclamation activities will take place throughout the construction of the Project, which
would decrease the negative effects on physical, chemical, and biological properties of soil from stockpiling
(i.e., stockpiling would happen over the short-term).
These mitigation measures are expected to minimize the potential effects on wetland ecosystem availability and
distribution. Mitigation measures are summarized in Table 12-21. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.4.2.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21
Installation of structures, laydown yards and temporary and permanent access roads will cause small direct
changes to quality particularly during construction, and into operation. This effect (Success of vegetation affected
by reduced soil quality and decreased ecosystem availability and distribution) is carried forward to the net effects
characterization (refer to Section 12.8.2).

12.4.4.3
12.4.4.3.1

Alterations to hydrology decrease ecosystem availability and distribution
Potential Effects

Changes to hydrology may alter drainage patterns and increase/decrease drainage flows and surface water levels,
which can cause changes to soils and wetland ecosystems. Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
soils through increased erosion and affect the quality, quantity, and distribution of vegetation. Wetland and riparian
vegetation distribution is a result of water regime and plant species tolerance to flooding and saturation (Casanova
and Brock 2000; Odland and del Moral 2002). Natural water fluctuations result in cyclic vegetation changes.
Alternating wet and dry patterns determine plant establishment and composition by stimulating or inhibiting
germination of seeds in the soil seed bank (Casanova and Brock 2000) and water depth is the primary influence
on seed bank composition (Lu et al. 2010). Prolonged flooding or drying eliminates some plant species while
favouring others because of changes in soil oxygen levels, nutrients, and species tolerance to saturated or dry soil
conditions (Casanova and Brock 2000).
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A change in local water flows could alter the distribution of wetland ecosystems in relation to the changes in soil
moisture (Nilsson and Svedmark 2002; Odland and del Moral 2002; Shafroth et al. 2002; Leyer 2005). As soil
moisture levels change because of changes in surface flows and water levels, plant species that thrive in drier soil
moisture regimes can out-compete riparian species that rely on fluctuations in soil moisture (Shafroth et al. 2002;
Leyer 2005).

12.4.4.3.2

Mitigation

Changes to hydrology and drainage patterns will be minimized by using existing roads and trails and installing
equipment water body crossings using best management practices and following environmental approval. Fording
of water bodies is not permitted, unless approved by the appropriate regulatory agency. All water body crossing
structures will be constructed, operated, removed, decommissioned, and rehabilitated, if appropriate, following
best management practices and environmental approval conditions.
These mitigation measures are expected to minimize the potential effects on wetland ecosystems availability and
distribution. Mitigation measures are summarized in Table 12-21. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.4.3.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. Small
decreases and/or increases in wetlands vegetation may occur at site-specific locations where construction
activities have altered stream flow and soil conditions. Effects are expected to continue into operations despite
mitigation. This effect (Decrease in ecosystem availability and distribution from changes to hydrology [and soils])
is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.4.4
12.4.4.4.1

Chemical or hazardous material spills change soil quality and ecosystem
availability and distribution
Potential Effects

Chemical or hazardous material spills (e.g., petroleum products, ammonium nitrate) on the Project footprint or
along access can affect soil quality and wetland ecosystems. Spills that occur in high enough concentrations could
contaminate soils and cause effects on aquatic organisms, soil organisms, and vegetation. Direct contact of spills
on plants can also result in injury or mortality.

12.4.4.4.2

Mitigation

Adverse effects to soil quality and upland ecosystems from spills will be avoided or minimized by appropriate
handling and transportation of chemicals, fuel, and hazardous materials, secondary containment of fuel tanks,
inspection of equipment for leaks in accordance with the Clean Equipment Protocol for Industry (Halloran et al.
2013). In the unlikely event that a spill occurs, the severity of the spill will be minimized by having an adequate
supply of spill prevention and emergency response equipment on site at all times, and the Spill Prevention and
Response Contingency Plan (refer to Appendix 4-II, Section 7.1) will be adhered to if any spills occur. The
Contractor will develop an Environmental Emergency Response Plan for review and approval by the Owner that
describes response procedures to potential environmental incidents or emergencies (e.g., spills, fire, erosion, or
sedimentation), clearly indicates responsibilities for communication and reporting, and provides contact names
and details for individuals to be contacted in case of emergency. These mitigation measures are expected to
minimize the potential effects on wetland ecosystems availability and distribution. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.
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12.4.4.4.3

Net Effects

Adverse effects to soil quality and upland ecosystems from spills will be avoided or minimized by appropriate
handling and transportation of chemicals, fuel, and hazardous materials, secondary containment of fuel tanks,
inspection of equipment for leaks in accordance with the Clean Equipment Protocol for Industry (Halloran et al.
2013). In the unlikely event that a spill occurs, the severity of the spill will be minimized by having an adequate
supply of spill prevention and emergency response equipment on site at all times, and the Spill Prevention and
Response Contingency Plan (refer to Appendix 4-II, Section 7.1) will be adhered to if any spills occur. The
Contractor will develop an Environmental Emergency Response Plan for review and approval by the Owner that
describes response procedures to potential environmental incidents or emergencies (e.g., spills, fire, erosion, or
sedimentation), clearly indicates responsibilities for communication and reporting, and provides contact names
and details for individuals to be contacted in case of emergency. These mitigation measures are expected to
minimize the potential effects on upland ecosystems availability and distribution. Mitigation measures are
summarized in Table 12-18. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.4.5
12.4.4.5.1

Herbicide application on soils reduce ecosystem availability and
distribution
Potential Effects

Herbicide application on the Project footprint can affect soil quality and wetland ecosystems. Herbicides can have
negative ecological impacts on aquatic ecosystems through herbicide runoff (Ongley 1996). Different herbicides
contain different chemical compounds and can have different effects on the aquatic life in the waterways affected
by runoff, which makes it difficult to generalize the effects herbicides can have on these ecosystems (Ongley
1996).

12.4.4.5.2

Mitigation

Storage, handling, and application of herbicide will comply with the Ontario Clean Water Act (2006). Herbicides
will be applied under the direction of a provincially licensed applicator. No aerial application of herbicides is planned
in the preferred route ROW. The general application of herbicide near rare plants or rare ecological communities
will be restricted by using spot spraying, wicking, mowing, or hand-picking for weed control in these areas.
Herbicide use within the 30 m water body buffer will be prohibited unless the herbicide application is conducted
by ground application equipment or otherwise approved by the relevant regulatory agency. These mitigation
measures are expected to minimize the potential effects on wetland ecosystems availability and distribution.
Mitigation measures are summarized in Table 12-21. The effectiveness of mitigation will be evaluated during
construction and post-construction, and measures will be modified or enhanced as necessary through adaptive
management.

12.4.4.5.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21.
Overspray of herbicide may periodically decrease the health of plants through direct contact or uptake from
contaminated soils at site-specific locations along the Project footprint during operation. It is expected that not all
plants will be subjected to overspray all the time. This effect (Decrease in ecosystem availability and distribution
from herbicide application) is carried forward to the net effects characterization (refer to Section 12.8.2).
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12.4.4.6
12.4.4.6.1

Dust and air emissions reduce ecosystem availability and distribution
Potential Effects

Dust and air emissions and subsequent deposition can affect wetland ecosystems through changes in soil quality
and direct contact with plants (refer also to Section 12.7.2.6.1). Construction and operation of the Project is
predicted to generate air and dust emissions such as CO, SOx, including sulphur dioxide (SO2), NOx, particulate
matter (e.g., PM2.5), and SPM. Air emissions such as SOx and NOx can result from the use of fossil fuels in
generators, vehicles, equipment, and the use of explosives during the Project. The dominant contributor to dust
emissions (SPM) is from vehicles travelling on roads (Farmer 1993; Harrison et al. 2003; Peachey et al. 2009;
Liu et al. 2011).
A screening level assessment was completed for approximately a 5 km segment of the transmission line (refer to
Section 9.6). Maximum predicted concentrations of all compounds assessed were highest closest to the Project
footprint, decreased markedly with distance from the Project, and were all below air quality criteria. For example,
within approximately 100 m of the Project footprint, the maximum annual SO2 concentration is predicted to be
0.07 µg/m3 but this decreased to 0.04 µg/m3 at 200 m. Similarly, the annual concentration of NOx is predicted to
be 30.6 µg/m³ and 20.0 µg/m³ at 100 m and 200 m from the Project footprint, respectively. Annual SPM
concentrations are predicted to be 18.3 µg/m³ at 100 m and 12.0 µg/m³ at 200 m from the Project. Importantly,
these modelled annual concentrations represent conservative values (i.e., overestimate effects) as the
construction period for approximately a 5 km segment of the transmission line is much less than one year (refer
to Section 9.6).

12.4.4.6.2

Mitigation

The risk of air and dust emissions and subsequent deposition causing chemical changes to the environment and
affecting plant health will be minimized by implementation measures to control dust and other air emissions
(e.g., maintenance of vehicles and equipment, coordination of worker transportation, spray dust control solution
that holds moisture for a long period of time minimizing the generation of fugitive dust and compliance with
regulatory approvals and permits). These mitigation measures are expected to minimize the potential effects on
wetland ecosystems availability and distribution. Mitigation measures are summarized in Table 12-21. The
effectiveness of mitigation will be evaluated during construction and post-construction, and measures will be
modified or enhanced as necessary through adaptive management.

12.4.4.6.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. A
decrease in the health of plants immediately adjacent to construction areas is expected, but effects should return
to baseline conditions early into operation as site preparation and clearing is no longer required and the volume
of heavy equipment and lighter vehicles needed is substantially reduced. Also, the exposure of plants to fugitive
dust emissions will vary depending on the season (i.e., winter [no to little dust generation], summer [most potential
for dust generation]), so not all vegetation communities adjacent to the footprint will be influenced by dust. This
effect (Decrease in ecosystem availability and distribution through change to soil quality and direct contact with
plants from dust and air emissions) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.4.7
12.4.4.7.1

Introduction and spread of noxious and invasive plant species reduce
ecosystem availability and distribution
Potential Effects

The majority of non-native invasive plant species introductions arise from human transport (Mack et al. 2000;
Reichard and White 2001) (refer also to Section 12.7.2.7.1). Roads also act as dispersal routes and habitat for
non-native invasive plant species establishment (Parendes and Jones 2000). Transportation corridors to and from
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construction areas provide a means of ingress for non-native invasive plant species through direct dispersion of
plant propagules (seeds and/or vegetative parts) from vehicles and equipment, and indirectly through the
formation of suitable sites for non-native invasive plant species in the form of disturbed areas. Many non-native
invasive plant species are able to spread more easily in landscapes that have been fragmented, and often become
established along edge habitats, such as disturbed road edges associated with transportation corridors
(Lafortezza et al. 2010).

12.4.4.7.2

Mitigation

Preventing noxious and invasive species from entering an area is often more efficient and cost effective than
dealing with their removal once established (Clark 2003; Polster 2005; Carlson and Shepard 2007). The
introduction and spread of noxious and invasive plant species will be minimized through the implementation of the
Weed Management Plan refer to Appendix 4-II, Section 8.4) including cleaning and re-cleaning vehicles and
equipment, monitoring and management of weeds, use of certified native seed mix for site revegetation These
mitigation measures are expected to minimize the potential effects on wetland ecosystems availability and
distribution. Mitigation measures are summarized in Table 12-21. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.4.7.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. Invasive
or noxious species may be occasionally introduced within the Project footprint at site-specific locations, particularly
during construction, which is expected to have small influences on the structure, function and composition, after
mitigation. The incidence of introduced invasive or noxious species is predicted to be extremely uncommon during
operations as the need for soil moving activities and large numbers of equipment is minimal. In wetland
ecosystems in the vegetation and wetlands LSA, one noxious species (i.e., bull thistle) was detected during
baseline studies (refer to Appendix 12-I; Appendix 12-II). This effect (Decrease in ecosystem availability and
distribution from noxious and invasive species) is carried forward to the net effects characterization (refer to
Section 12.8.2).

12.4.5 Wetland Ecosystems – Ecosystem Composition
12.4.5.1
12.4.5.1.1

Loss or alteration of ecosystem composition
Potential Effects

Species associated with wetland ecosystems, including moose, swamp sparrow (Melospiza georgiana), and
northern waterthrush (Parkesia noveboracensis), were identified during baseline surveys (refer to Appendix 12-I;
Appendix 12-II). It is possible that these species may be negatively affected by changes in the condition of wetland
ecosystems due to the Project. Wetland ecosystems in close proximity to construction activities and permanent
Project features are predicted to provide lower quality habitat for wildlife due to changes in the composition of
vegetation communities. Wildlife species sensitive to anthropogenic disturbance are predicted to avoid these lower
quality wetland ecosystems (e.g., sora [Porzana carolina]), whereas species adapted to anthropogenic
disturbance are more likely to be present (e.g., red-winged blackbird [Agelaius phoeniceus]).
The Project is predicted to degrade some wetland ecosystems in the vegetation and wetlands LSA due to changes
in water quality and quantity. These effects are anticipated to be the primarily associated with wetland ecosystems
that overlap and are immediately adjacent to the Project footprint (refer to Section 7.6). However, in the vegetation
and wetlands LSA, the proportion of wetland ecosystems within approximately 50 m of anthropogenic disturbance
does not change substantially in the net effects characterization compared to the baseline characterization. Based
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on FRI data 98.1% of wetland ecosystems would remain in the vegetation and wetlands LSA and, based on PW
data, 98.2% of wetland ecosystems would remain in the vegetation and wetlands LSA.

12.4.5.1.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.1.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.1.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. The
Project is predicted to disturb one provincially tracked plant species, and edge effects along the margins of the
footprint may result in the introduction of invasive plant species and alter species abundance and distribution in
some wetland ecosystems. This effect (Loss or alteration of ecosystem composition from the Project physical
footprint during construction and operation) is carried forward to the net effects characterization (refer to Section
12.8.2).

12.4.5.2
12.4.5.2.1

Decrease in soil quality and vegetation success reduces ecosystem
composition
Potential Effects

Reduced soil quality may affect vegetation in wetland ecosystems. Soil disturbance can change physical,
chemical, or biological properties of soil, increase erosion potential, and affect vegetation (refer also to Section
12.7.2.2.1). Site clearing and preparation during Project construction can cause soil compaction, admixing, and
erosion and result in changes to soil quality (refer to Section 6.7) and, in turn, affect vegetation in adjacent areas.
Although changes to soils from permanent Project features (i.e., transmission structures, permanent access roads,
and water body crossings) are irreversible during the operation phase, the mitigation measures implemented
during the construction of these features are anticipated to result in minor and localized effects (refer to
Section 6.6). Post-construction monitoring will be used to determine the success of mitigations and provide
feedback for additional mitigation, if necessary. As a result, much of the disturbance to terrain and soils is
anticipated to be reversible within three to five years following post-construction (refer to Section 6.6).

12.4.5.2.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.2.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.2.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21.
Installation of support structures, laydown yards, and temporary and permanent access roads will cause small
direct changes to quality particularly during construction, and into operation. This effect (Success of revegetation
affected by reduced quality and decreased ecosystem composition) is carried forward to the net effects
characterization (refer to Section 12.8.2).
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12.4.5.3
12.4.5.3.1

Alterations to hydrology decrease ecosystem composition
Potential Effects

Changes to hydrology may alter drainage patterns and increase/decrease drainage flows and surface water levels,
which can cause changes to soils and wetland ecosystems. Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
soils through increased erosion and affect the quality, quantity, and distribution of vegetation. Wetland and riparian
vegetation distribution is a result of water regime and plant species tolerance to flooding and saturation (Casanova
and Brock 2000; Odland and del Moral 2002). Natural water fluctuations result in cyclic vegetation changes.
Alternating wet and dry patterns determine plant establishment and composition by stimulating or inhibiting
germination of seeds in the soil seed bank (Casanova and Brock 2000) and water depth is the primary influence
on seed bank composition (Lu et al. 2010). Prolonged flooding or drying eliminates some plant species while
favouring others because of changes in soil oxygen levels, nutrients, and species tolerance to saturated or dry soil
conditions (Casanova and Brock 2000).

12.4.5.3.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.3.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.3.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. Small
decreases and/or increases in wetland ecosystems vegetation may occur at site-specific locations where
construction activities have altered stream flow and soil conditions. Effects are expected to continue into operations
despite mitigation. This effect (Decrease in ecosystem composition from changes to hydrology [and soils]) is
carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.5.4
12.4.5.4.1

Chemical or hazardous material spills change soil quality and ecosystem
composition
Potential Effects

Chemical or hazardous material spills (e.g., petroleum products, ammonium nitrate) on the Project footprint or
along access can affect soil quality and wetland ecosystems. Spills that occur in high enough concentrations could
contaminate soils and cause effects on aquatic organisms, soil organisms, and vegetation. Direct contact of spills
on plants can also result in injury or mortality.

12.4.5.4.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.4.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.4.3

Net Effects

Transport and handling of hazardous materials will be carefully managed by NextBridge (refer to Section 4.2.9 for
details about fueling areas). The implementation of the CEPP (refer to Appendix 4-II), OEMP (refer to Appendix 4III) and training of personnel in safe handling of chemicals and hazardous materials, are anticipated to minimize
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the frequency, spatial extent, and severity of spills. Spills in the Project footprint are anticipated to be unlikely and
are not expected to result in measurable environmental changes, and were determined to have no net effect to
soil quality and ecosystem composition with effective implementation of the mitigation described in Section 6.7.4.2,
Table 6-6 and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III). Therefore, this effect
(Chemical or hazardous material spills change soil quality and ecosystem composition) is not carried forward to
the net effects characterization.

12.4.5.5
12.4.5.5.1

Herbicide application on soils reduce ecosystem composition
Potential Effects

Herbicide application on the Project footprint can affect soil quality and wetland ecosystems. Herbicides can have
negative ecological impacts on aquatic ecosystems through herbicide runoff (Ongley 1996). Different herbicides
contain different chemical compounds and can have different effects on the aquatic life in the waterways affected
by runoff, which makes it difficult to generalize the effects herbicides can have on these ecosystems (Ongley
1996). Herbicide application associated with maintaining vegetation along the preferred route ROW will be used
to maintain vegetation at an appropriate height to protect the facility and improve public and worker safety.

12.4.5.5.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.5.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.5.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21.
Overspray of herbicide may periodically decrease the health of plants through direct contact or uptake from
contaminated soils at site-specific locations along the Project footprint during operation. It is expected that not all
plants will be subjected to overspray all the time. This effect (Decrease in ecosystem composition from herbicide
application) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.5.6
12.4.5.6.1

Dust and air emissions reduce ecosystem composition
Potential Effects

Dust and air emissions and subsequent deposition can affect wetland ecosystems through changes in soil quality
and direct contact with plants (refer also to Section 12.7.2.6.1). Construction and operation of the Project is
predicted to generate air and dust emissions such as CO, SOx, including sulphur dioxide (SO2), NOx, particulate
matter (e.g., PM2.5), and SPM. Air emissions such as SOx and NOx can result from the use of fossil fuels in
generators, vehicles, equipment, and the use of explosives during the Project. The dominant contributor to dust
emissions (SPM) is from vehicles travelling on roads (Farmer 1993; Harrison et al. 2003; Peachey et al. 2009;
Liu et al. 2011).
A screening level assessment was completed for approximately a 5 km segment of the transmission line (refer to
Section 9.6). Maximum predicted concentrations of all compounds assessed were highest closest to the Project
footprint, decreased markedly with distance from the Project, and were all below air quality criteria. For example,
within approximately 100 m of the Project footprint, the maximum annual SO2 concentration is predicted to be
0.07 µg/m3 but this decreased to 0.04 µg/m3 at 200 m. Similarly, the annual concentration of NOx is predicted to
be 30.6 µg/m³ and 20.0 µg/m³ at 100 m and 200 m from the Project footprint, respectively. Annual SPM
concentrations are predicted to be 18.3 µg/m³ at 100 m and12.0 µg/m³ at 200 m from the Project. Importantly,
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these modelled annual concentrations represent conservative values (i.e., overestimate effects) as the
construction period for approximately a 5 km segment of the transmission line is much less than one year (refer
to Section 9.6).

12.4.5.6.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.6.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.6.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. A
decrease in the health of plants immediately adjacent to construction areas is expected, but effects should
disappear into early operation as site preparation and clearing is no longer required and the volume of heavy
equipment and lighter vehicles needed is substantially reduced. Also, the exposure of plants to fugitive dust
emissions will vary depending on the season (i.e., winter [no to little dust generation], summer [most potential for
dust generation]), so not all vegetation communities adjacent to the footprint will be influenced by dust. This effect
(Decrease in ecosystem composition through change to soil quality and direct contact with plants from dust and
air emissions) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.5.7
12.4.5.7.1

Introduction and spread of noxious and invasive plant species reduce
ecosystem composition
Potential Effects

The majority of non-native invasive plant species introductions arise from human transport (Mack et al. 2000;
Reichard and White 2001) (refer also to Section 12.7.2.7.1). Roads also act as dispersal routes and habitat for
non-native invasive plant species establishment (Parendes and Jones 2000). Transportation corridors to and from
construction areas provide a means of ingress for non-native invasive plant species through direct dispersion of
plant propagules (seeds and/or vegetative parts) from vehicles and equipment, and indirectly through the
formation of suitable sites for non-native invasive plant species in the form of disturbed areas. Many non-native
invasive plant species are able to spread more easily in landscapes that have been fragmented, and often become
established along edge habitats, such as disturbed road edges associated with transportation corridors
(Lafortezza et al. 2010).

12.4.5.7.2

Mitigation

The same mitigation identified for wetland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.4.7.2). These mitigation measures are
expected to minimize the potential effects on wetland ecosystem composition. Mitigation measures are
summarized in Table 12-21. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.5.7.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-21. Invasive
or noxious species may be occasionally introduced within the Project footprint at site-specific locations, particularly
during construction, which is expected to have small influences on the structure, function and composition, after
mitigation. The incidence of introduced invasive or noxious species is predicted to be extremely uncommon during
operations as the need for soil moving activities and large numbers of equipment is minimal. In wetland
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ecosystems in the vegetation and wetlands LSA, one noxious species (i.e., bull thistle) was detected during
baseline studies (refer to Appendix 12-I; Appendix 12-II). This effect (Decrease in ecosystem composition from
noxious and invasive species) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.5.8

Summary of Potential Effects, Mitigation, and Net Effects

A summary of the potential effects assessment is provided in Table 12-21, which is based on the assessment
discussion and the implementation of mitigation measures identified above and further supplemented in the table
below.
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Wetland
ecoystems

Ecosystem availability
and distribution

Project Component
or Activity
Project activities during the
construction phase, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.







Project activities during the
operation phase:
maintenance of access
roads, transmission
line, and preferred
route ROW.



Description of Potential ProjectEnvironment Interaction
(Potential Effect)
Site preparation, construction and
maintenance during operations result in the
loss or alteration of the availability and
distribution of ecosystems

Mitigation

Inspection / Monitoring

Net Effect

Construction Phase:
Wetland Ecosystems Mitigation:
Use existing roads and trails as identified on the Access and Construction Environmental
Maps and comply with conditions outlined in road use agreements.
Transmission structures will be located to avoid environmentally sensitive features (e.g., rare
plant, wetland, archaeological sites) that were identified during pre-construction surveys, to
the extent practicable.
Avoid placement of transmission structures within a wetland or within the 30 m water body
buffer (i.e., 30 m area extending from the ordinary high water mark surrounding the water
body).
Avoid the construction of temporary workspaces in wetlands, to the extent practicable.
Clearly mark known site-specific features (e.g., rare plant, wetland, water body, SWH) and
associated setbacks as indicated on the Environmental Alignment Sheets and the Access
and Construction Environmental Maps.
The Owner will review protective and mitigative measures with the Contractor.
Construction activities associated with the Project will be confined to the surveyed and
marked areas.
Project personnel will avoid areas that are flagged or temporarily fenced and abide by
restrictions on in/out privileges that are implemented in areas requiring special protection due
to environmentally sensitive features.
Flagging, signage or other markings will be removed upon construction completion.
Under non frozen conditions and where regulatory approvals allow, rig mats may be used to
limit impacts to water bodies (refer to Appendix 4-II, Figure B-9).
When schedule permitted, plan construction activities in wet areas during frozen conditions.
Follow measures outlined in the Soil Handling Contingency Plan (refer to Appendix 4-II,
Section 7.2) when working under wet conditions.
The Contractor will adhere to the Spill Prevention and Response Contingency Plan (refer to
Appendix 4-II, Section 7.1) to prevent spills and/or release.
The Contractor will follow fire prevention measures outlined in the Fire Prevention
Contingency Plan (refer to Appendix 4-II, Section 7.3).
The Contractor will adhere to the preliminary Waste Management Plan (refer to Section 8.2).
The Owner will follow weed control and management measures outlined in the Weed
Management Plan (refer to Appendix 4-II, Section 8.4).

Construction Phase:
Wetland surveys to identify wetland
changes not discernable from desktop
mapping (on an annual basis for the first
two years following construction) for
species composition, species abundance
and affected area (ha).
A search for potential rare plant and rare
vegetation community in the Project Site
should be completed prior to construction
of each segment, in order to document
incidences.
The Owner will employ the services of
qualified Environmental Inspector(s) to
guide implementation, monitor and report
on the effectiveness of the construction
procedures and mitigation measures for
minimizing potential impacts.
A resource specialist may be requested
by the Owner to remain on the site until
additional soil disturbance in the
remainder of that area is completed, in
order to monitor whether additional
incidences are possible. Mitigation
measures (avoiding or moving the
specimen) can be implemented
proactively if complete avoidance is not
possible.
Post-construction monitoring of the
Project Site will begin following
reclamation, within one growing season,
and annually during operations to identify
and address any reclamation concerns,
including but not limited to soil erosion,
revegetation, slope stability and weeds.
Rare plant surveys (on a bi-annual basis
for the first year following construction) to
monitor species of concerns for species
presence or absence.
Monitor the success of protection or
relocation measures during long-term
monitoring, as required.

Net effect –
Loss or alteration of
ecosystem availability
and distribution from
physical footprint

















Use of Equipment Mitigation:
Use equipment that minimizes surface disturbance, soil compaction and topsoil loss (e.g.,
equipment with low ground pressure tires, or wide pad tracks), when working in wet areas,
under wet conditions, or during spring break-up.
Use equipment that minimizes surface disturbance when brushing non-merchantable timber
in areas where grading is not warranted.
Clear non-merchantable timber with equipment capable of maintaining an intact ground
surface in areas where grading is not warranted.
Use low ground pressure equipment and prevent ground disturbance by using a protective
layer such as frost packing, snow, ice or matting (refer to Appendix 4-II, Figure B-13) or
biodegradable geotextile and clay ramps between wetland root/seed bed and construction
equipment.






Vegetation Clearing Mitigation:
Reduce the removal of compatible vegetation (e.g., below 2 m in height) in wetlands and
associated setbacks to the extent possible.
Conduct ground level cutting/mowing/mulching of wetland vegetation instead of grubbing.
Confine grubbing and stripping to the transmission structure locations and new access roads.
Retain snags (i.e., standing or partially fallen dead trees) to provide wildlife habitat, where
retention is not considered a safety hazard.
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Operation Phase:
NextBridge will oversee implementation
of the environmental management
measures described in the OEMP during
operation and maintenance.
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring



Reduce the removal of compatible vegetation (e.g., below 2 m in height) in environmentally
sensitive areas to the extent practicable.






Minimize burning within 100 m of a water body to the extent practical.
Avoid locating burn piles in peat rich areas where residual fires could persist after
construction.
Strip the topsoil at burn locations to prevent sterilization of the soil.
If timber and brush are disposed of by mechanical means (i.e., mulching or chipping), the
material must be dispersed in a way to avoid accumulation of flammable material and comply
with the Forest Fires Prevention Act. Obtain landowner authorization prior to spreading
material.

Provincially Significant Wetland Mitigation
Avoidance of the Nipigon River Provincially Significant Wetlands (PSW) was achieved via
Project design. Although the transmission line is shown as crossing the Nipigon River PWS
on the Environmental Alignment Sheets, the Project is not expected to disturb this PWS as
the transmission structures will be placed at the setback distance of approximately 30 m from
the PWS.
If additional transmission structures are required, avoid locating the structures within a PSW
or within its associated 30 m setback.
If additional temporary workspaces are required, avoid locating the workspaces within a PSW
or within its associated 30 m setback.
Install, monitor and manage appropriate erosion and sedimentation controls as outlined in the
Erosion and Sedimentation Control Management Plan (refer to Appendix 4-II, Section 8.1) to
prevent sediment and other material entering the Nipigon River.






Rare Plant Species / Vegetation Communities Mitigation:
Avoidance to known rare plant vegetation communities was achieved via Project design.
Avoidance to the provincially imperiled (S2) rare wetland plant species, floating marsh
marigold (Caltha natanswas not achieved during Project design. The following measures will
be implemented to mitigate potential effect of the Project on these two rare plant
occurrences:






Prior to construction of each segment, the Owner will contact a resource specialist to
assess the known species or habitat and identify the magnitude of disturbance to the
vegetation feature.






Depending on the species or habitat and the magnitude of disturbance, the resources
specialist will determine a suitable course of action in consultation with the Owner and, if
necessary, the appropriate regulatory agencies.
Install, monitor and manage appropriate erosion and sedimentation controls as outlined in the
Erosion and Sedimentation Control Management Plan (refer to Appendix 4-II, Section 8.1) to
protect rare plant habitat and/or rare vegetation community from runoff water and sediments
as directed by the Environmental Inspector.
In the event that a previously unidentified rare plant species or a rare vegetation community
are suspected or encountered unexpectedly, implement the Rare Plant Discovery
Contingency Plan (refer to Appendix 4-II, Section 7.6):
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IMMEDIATELY HALT WORK IN THAT LOCATION and notify the Owner.
Suspend work in the vicinity of the rare plant occurrence or rare vegetation community.
Work at that location may not resume until permission is received from the Owner.
Suspend activity at that location until the resource specialist has assessed the feature
and determined a suitable course of action in consultation with the Owner and, if
necessary, the appropriate regulatory agencies.
Clearly flag the areas around the vegetation feature to protect the feature.
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation














Inspection / Monitoring
Do not disturb the plant or community and temporarily flag off the area around the
location to reduce disturbance until proper flags or temporary fences are installed as
needed.
The Owner may contact a resource specialist to identify the species or habitat and
identify the magnitude of disturbance to the vegetation feature.
The Owner will document the location, photograph the feature, and report the incidence
to the appropriate regulatory agencies, as needed. Depending on the discovery
recommendations will be made based on consultation with a resource specialist and, if
necessary, the appropriate regulatory agencies.
Follow mitigation measures provided by the Owner.
Protect rare plant species or rare vegetation community identified adjacent to the Project
Site, if deemed appropriate based on the assessment (adjust slopes to protect root
zones or facilitate shade or sun conditions).
Follow proper soil handling techniques and weed control measures to prevent the
introduction of competitive or invasive species.
Use geotextiles/protective matting, and/or snow covers during the winter, over the area
to protect occurrences from scraping and compacting.
Temporarily fence off undisturbed adjacent areas to protect adjacent seed sources from
being disturbed. Remove temporary fence during Project Site clean-up.
Propagate species or component species, in the case of rare vegetation communities,
via vegetative or reproductive means (e.g., harvesting of seed, salvaging and
transplanting portions of sod and surrounding vegetation or collecting of cuttings).
Relocate rare plant occurrence, if practicable, and monitor post-construction response.
Restore surface drainage patterns in the vicinity of the rare plant occurrence to preconstruction conditions as much as practicable.
Revegetate with appropriate certified native seed mixes that will maintain habitat quality.

Reclamation Mitigation:
Reclaim temporary access roads and temporary workspaces after decommissioning by
implementing clean-up and reclamation measures in the CEPP (refer to Appendix 4-II,
Section 6.9).
Complete clean-up and interim reclamation of the Project footprint under non-frozen
conditions as soon as possible after decommissioning, when Project schedule allows.
On private lands, reclaim as per landowner specifications and base on the availability of seed
at the time of reclamation.
On federal land, provincial Crown land or municipal land, allow for natural regeneration or use
certified native seed in consultation with appropriate Land Administrator. Natural recovery is
the preferred method of reclamation on level terrain where erosion is not expected.
Natural recovery is the preferred method of reclamation in wetlands.







Operation Phase:
Wetland Ecosystems Mitigation:
Existing roads and trails identified in Access and Construction Environmental Maps will be
used.
NextBridge will develop and implement a Transmission Vegetation Management Program
(TVMP) that is similar to the TVMP developed by NextEra (refer to Appendix 4-III, Appendix
D), as required by NERC Standard FAC-003 for transmission lines operating at 200 kV and
higher.
Use clearing equipment that minimizes surface disturbance, soil compaction and topsoil loss
(e.g., equipment with low ground pressure tires, or wide track), when working in wet areas,
under wet conditions, or during spring break-up).
Clearing may be accomplished by harvesting equipment, mulchers, and hand cutting.
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation





Inspection / Monitoring

Net Effect

Construction Phase:
Wetland surveys to identify wetland
changes not discernable from desktop
mapping (on an annual basis for the first
two years following construction) for
species composition, species abundance
and affected area (ha).
The Owner will employ the services of
qualified Environmental Inspector(s) to
guide implementation, monitor and report
on the effectiveness of the construction
procedures and mitigation measures for
minimizing potential impacts.
Post-construction monitoring of the
Project Site will begin following
completion and annually during
operations to identify and address any
concerns, including but not limited to soil
erosion, revegetation, slope stability and
weeds.
Rare plant surveys (on a bi-annual basis
for the first year following construction) to
monitor species of concerns for species
presence or absence.

Net effect – decrease in
ecosystem availability
and distribution from
reduction in vegetation
success

Specific plant and/or material harvesting sites such as blueberry patches identified by First
Nation communities will be allowed to naturally revegetate (i.e., will not be removed as
incompatible vegetation) in the ROW.
In the event that a previously unidentified Indigenous land and resource use site is suspected
or encountered during operation, follow the Indigenous Land and Resource Use Site
Contingency Plan outlined in the CEPP (refer to Appendix 4-II, Section 7.8).
Restrict the general application of herbicide near rare plants or rare ecological communities.
Spot spraying, wicking, mowing, or hand-picking are acceptable measures for weed control in
these areas.

Rare Plants/ Rare Vegetation Communities Mitigation:
Restrict the general application of herbicide near rare plants or rare ecological communities.
Spot spraying, wicking, mowing, or hand-picking are acceptable measures for weed control in
these areas.
In the event that a rare plant species or a rare vegetation community are suspected or
encountered unexpectedly, implement the Rare Plant Discovery Contingency Plan in the
CEPP (refer to Appendix 4-II, Section 7.6).



Wetland
ecosystems

Ecosystem availability
and distribution

Project activities during the
construction phase, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
surface water
management and
erosion control;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.








Construction activities reduce soil quality and
success of vegetation, which negatively
affects ecosystem availability and distribution

Construction Phase:
Wetland Ecosystems Mitigation:



Use equipment that minimizes surface disturbance, soil compaction and topsoil loss (e.g.,
equipment with low ground pressure tires, or wide pad tracks), when working in wet areas,
under wet conditions, or during spring break-up.



Follow measures outlined in the Soil Handling Contingency Plan (refer to Appendix 4-II,
Section 7.2) when working under wet conditions.

Use of Equipment Mitigation:
Implement the Use of Equipment Mitigation listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result in the loss or alteration of the availability and
distribution of ecosystems’ above.
Vegetation Clearing Mitigation:
Implement the Vegetation Clearing Mitigation listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result in the loss or alteration of the availability and
distribution of ecosystems’ above. In additional, implement the following measures:
Selectively cut vegetation and restrict grubbing within areas with steep slopes or soils prone
to erosion.
Retain compatible vegetation (e.g., below 2 meters (m) in height) where practicable on areas
prone to wind erosion, steep slopes, drainage ways or next to a water body.




Soil Salvage Mitigation:
Do not strip topsoil within wetlands.
When the wetland organic layer is salvaged to accommodate for geotechnical investigations
and transmission foundation construction, store the layer separately from upland soils for
restoration.




Erosion Control Mitigation:
Follow applicable measures from Ontario’s Provincial Standards for Temporary Erosion and
Sediment Control Measures (refer to Appendix 4-II, Appendix H4; OPSS 805).
Install, monitor and manage appropriate erosion and sedimentation controls as outlined in the
preliminary Erosion and Sedimentation Control Management Plan (refer to Appendix 4-II,
Section 8.1) to minimize or avoid sediment mobilization from the disturbed areas to
environmentally sensitive features (drainages or water bodies, rare plants, wetlands).
Maintain an adequate supply of erosion and sedimentation control materials on site prior to
commencement of construction at site specific locations and train Project personnel on the
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring

Net Effect

Construction Phase:
The Owner will employ the services of
qualified Environmental Inspector(s) to
guide implementation, monitor and report
on the effectiveness of the construction
procedures and mitigation measures for
minimizing potential impacts.
Routinely (e.g., before and/or after spring
freshet) inspect and maintain culverts to
prevent blockages from forming and
causing ponding or backwater effects.
Where culverts are installed at fish
bearing water bodies, debris removal
activities will follow DFO’s guidance (i.e.,
gradual removal such that flooding
downstream, extreme flows downstream,
release of suspended sediment, and fish
stranding can be avoided).
Post-construction monitoring of the
Project Site will begin following
reclamation, within one growing season,
and annually during operations to identify

Net effect – decrease in
ecosystem availability
and distribution from
changes in hydrology

use of this equipment. Standard erosion and sedimentation control materials that may be
kept on site include:
















silt fencing with stakes or straw bales;
geotextile fabric, landscape fabric, tarps or similar products for ground cover or
stockpiles;
sand/plastic bags and/or poly rolls (for use in temporary dams, catchment areas or
sumps);
shovels and small sledge hammers;
certified weed-free seed mix appropriate for the area; and

pumps, hoses, and other fittings as needed to collect, settle and/or discharge sediment
laden water away from water bodies.
Temporary erosion control measures must be:





properly installed;
installed before or immediately after initial disturbance; and

regularly inspected and properly maintained (e.g., repaired, replaced or supplemented
with functional materials) throughout construction until permanent erosion control is
established or reclamation is complete.
Erosion and sedimentation controls will remain in place until the construction activities are
completed and the disturbed area has been stabilized, restored and revegetated.
Where vegetation has established, or risk for erosion and sedimentation has been mitigated,
remove temporary erosion and sediment control measures. Selectively cut vegetation and
restrict grubbing within areas with steep slopes or soils prone to erosion.
Restrict stumping on slopes prone to erosion and difficult terrain to reduce soil disturbance
and erosion.
Limit grading on areas prone to erosion or steep slopes.
Retain compatible vegetation (e.g., below 2 meters (m) in height) where practicable on areas
prone to wind erosion, steep slopes, drainage ways or next to a water body.

Reclamation Mitigation:
Implement the Reclamation Mitigation listed in the potential effect for ‘Site preparation, construction
and maintenance during operations result in the loss or alteration of the availability and distribution
of ecosystems’ above.
Wetland
ecosystems

Ecosystem availability
and distribution

Project activities during the
construction phase, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
surface water
management and
erosion control;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.







Alteration in hydrology from Project activities
can cause soil erosion and moisture
changes, which can affect ecosystem
availability and distribution

Construction Phase:
Wetland Ecosystems Mitigation:



Use existing roads and trails as identified on the Access and Construction Environmental
Maps and comply with conditions outlined in road use agreements.



Follow applicable measures from MNRF’s Environmental Guidelines for Access Roads and
Water Crossings (refer to Appendix 4-II, Appendix H2; MNR 1990 ), and Forest Management
Guide for Conserving Biodiversity at the Stand and Site Scales (refer to Appendix 4-II,
Appendix H3; MNR 2010a ) and its associated Background Rationale document (MNR
2010b), Ontario’s Provincial Standards for Temporary Erosion and Sediment Control
Measures (refer to Appendix 4-II, Appendix H4; OPSS 805), General specifications for
Environmental Protection for Construction in Waterbodies and on Waterbody Banks (refer to
Appendix 4-II, Appendix H5; OPSS 182), and Construction Specifications for Control of Water
from Dewatering Operations (refer to Appendix 4-II, Appendix H6; OPSS 518).

Erosion Control Mitigation:
Implement the Erosion Control Mitigation as listed in the potential effect for ‘Construction activities
reduce soil quality and success of vegetation, which negatively affects ecosystem availability and
distribution above.
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring

Water Body Crossing Structure Mitigation:









Vehicles and equipment will cross water bodies using existing and/or approved equipment
crossings.
Use existing bridges to cross water bodies and comply with conditions outlined in road use
agreements.
Construct water body crossing structures according to the crossing method identified on the
Environmental Alignment Sheets and the Access and Construction Environmental Maps and
summarized in the water body crossing lists (refer to Appendix 4-II, Appendix I) and in
accordance with regulatory approvals.
Fording of a water body is not permitted unless approved by the appropriate regulatory
agency. If fording is approved by the appropriate regulatory agency (e.g., MNRF, LRCA), it
will be limited to a one-time event (i.e., over and back) and will occur only if an existing
crossing at another location is not available or practical to use. If repeated crossings of the
water body are required, a temporary crossing structure will be installed.
Install clear-span structures using best management practices and following all
environmental approval conditions (refer to Appendix 4-II, Figures B-7, B-8 and B-9).
Postpone instream construction if excessive flows or flood conditions are present or
anticipated. Resume activities when water levels have subsided or equipment/techniques
suitable for conditions are deployed.
Install temporary wetland crossings using best management practices (refer to Appendix 4-II,
Figure B-9) and following all environmental approval conditions.

Reclamation Mitigation:
Temporary water body crossing structures must be removed prior to spring freshet unless
they are appropriately sized by a qualified engineer to convey the design flow event and
approved by the appropriate regulatory agency (e.g., MNRF, LRCA and DFO).
Restore disturbed banks and approaches immediately following the removal of temporary
water body crossing structures as outlined in the CEPP (refer to Appendix 4-II, Section 6.9).
Re-contour disturbed areas to restore drainage patterns and the approximate preconstruction
profile.
Construction Phase:
Spill Prevention Mitigation:
The Contractor will adhere to the Spill Prevention and Response Contingency Plan (refer to
Appendix 4-II, Section 7.1) to prevent spills and/or release.
Maintain an adequate supply of spill prevention and emergency response equipment onsite
at all times and train Project personnel on the use of this equipment. The risk for site-specific
spills will be used to determine the appropriate type of response equipment and suitable
location for storage. The Contractor will also provide a list of required stand-by equipment
and required spill response container supplies to respond to large volume spills.
Vehicles/equipment used on site are equipped with individual spill kits and Project personnel
will have appropriate training on the location and use of spill kits.
Maintain equipment in good operating condition and inspect regularly for cleanliness, leaks,
excess oil or grease. Identified problems or deficiencies shall be corrected in a timely
manner.
Fuel and servicing vehicles will carry at a minimum:

Net Effect

and address any reclamation concerns,
including but not limited to soil erosion,
revegetation, slope stability and weeds.




Wetland
ecosystems

Ecosystem availability
and distribution

Project activities that could
result in spills, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
hauling materials;
solid and liquid waste
management;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.








Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem
availability and distribution









Project activities during the
operation phase:
maintenance of access
roads, transmission
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fire extinguishers;
shovels;
an impermeable barrier for placing under vehicles to be serviced; and

hydrocarbon spill kits complete with a minimum of 10 kilograms (kg) of sorbent material
for clean-up of small spills. The contents of spill kit must be replenished as soon as
possible following its use.
Washing, re-fuelling or equipment maintenance activities are not to occur within 100 m of a
water body. If re-fuelling within 100 m of a water body cannot be avoided, the Contractor is to
provide and implement a site-specific spill prevention plan.
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Construction Phase:
The Owner or the Environmental Inspector
may inspect equipment and vehicle
arriving on Project footprint prior to entry.
The Owner will appoint qualified
Environmental Inspector(s) to guide
implementation, monitor and report on
the effectiveness of the construction
procedures and mitigation measures for
minimizing potential impacts.




Operation Phase:
NextBridge will oversee implementation of
the environmental management
measures described in the OEMP during
operation and maintenance.
NextBridge may inspect equipment and
vehicles arriving on the Project footprint
prior to arriving at the job.




No net effect
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity
line, and preferred
route ROW.

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation











Inspection / Monitoring

Perform equipment servicing, such as oil changes and hydraulic repairs with potential for
spills over an impervious tarp to contain spills when done on site or within the ROW.
Employ the following measures to reduce the risk of fuel spills:





containers, hoses, nozzles are free of leaks;
equip fuel nozzles with automatic shutoffs; and

if both ends of the hose are not visible have operators stationed at both ends of the hose
during fuelling.
Construction equipment will arrive on the Project footprint clean (i.e., free of soil and
vegetative debris) in accordance with the Clean Equipment Protocol for Industry (refer to
Appendix 4-II, Appendix H1; Halloran et al. 2013) and in good working order (i.e., no oil or
hydraulic fluid leaks). Equipment will be inspected for leaks routinely throughout the duration
of construction.
The transportation, storage, and handling of hazardous materials (e.g., fuel, hydrocarbon,
brake fluids) will be in compliance with the Technical Standards and Safety Act, 2000, the
Transportation of Dangerous Good Act, 1992, the National Fire Code (National Fire Code of
Canada 2010), the Explosives Act (Government of Canada 1985), and the Occupational
Health and Safety Act (Government of Ontario 1990).
Project personnel will be trained for handling, receiving, shipping hazardous materials.
Hazardous materials will be transported in approved containers in licensed vehicles.
Hazardous materials will be stored in appropriate containers and placed in suitable
designated areas:
Store fuel storage tanks in a secondary containment tub to prevent fuels from escaping;



store fuel storage tanks larger than 25 L in a secondary containment system (e.g., tidytank, double-walled containment tub) with a holding capacity equal to 110% of the
volume stored; and






store hydrocarbon storage containers greater than 23 litres in a secondary containment
(e.g., polyethylene containment tub) with a holding capacity of 110% of the volume
stored.
Fuel storage tanks will be visually inspected on a regular basis so that they do not leak, are
sealed with a proper fitting lip, and labelled accordingly. Identified problems or deficiencies
shall be corrected in a timely manner
Implement controls and utilize containment and/or spill trays when transferring hazardous
materials between containers or working near drains, ditches and environmentally sensitive
features.

Spills Mitigation:
Prior to construction of the Project, the Contractor will develop an Environmental Emergency
Response Plan for review and approval by the Owner that describes response procedures to
potential environmental incidents or emergencies (e.g., spills, fire, erosion or sedimentation),
clearly indicates responsibilities for communication and reporting, and provides contact
names and details for individuals to be contacted in case of emergency.
In the event that any spills occur, implement the reporting measures provided in the
Spill Prevention and Response Contingency Plan (refer to Appendix 4-II, Section 7.1).




Operation Phase:
Spill Prevention Mitigation:
Implement the Spill Prevention Mitigation listed in the Construction Phase for the above.
Spills Mitigation:
In the event that any spills occur, implement the reporting measures provided in the
Spill Prevention and Response Contingency Plan (refer to Appendix 4-III, Appendix C).
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Wetland
ecosystems

Ecosystem availability
and distribution

Project Component
or Activity
Project activities during the
operation phase, including:
maintenance of access
roads, transmission
line, and preferred
route ROW.



Description of Potential ProjectEnvironment Interaction
(Potential Effect)
Herbicide application can degrade soil
quality and directly kill plants, which
negatively affects ecosystem availability and
distribution

Mitigation

Inspection / Monitoring

Net Effect

Construction Phase:
The use of herbicides is prohibited.

Operation Phase:
NextBridge will oversee implementation of
the environmental management measures
described in the OEMP during operation
and maintenance.

Net effect – decrease in
ecosystem availability
and distribution from
herbicides

Construction Phase:
The Owner will appoint qualified
Environmental Inspector(s) to guide
implementation, monitor and report on
the effectiveness of the construction
procedures and mitigation measures for
minimizing potential impacts

Net effect – decrease in
ecosystem availability
and distribution from
dust and air emissions



Operation Phase:
Use of Herbicide Mitigation:
Use of herbicides/pesticides will follow requirements under the Pesticides Act.
Necessary permits will be obtained for the application, transportation, storage, and disposal of
pesticides. Only herbicide products registered for use in Canada by the Pest Management
Regulatory Agency of Health Canada will be used.
Storage, handling and application of herbicide will comply with the Ontario Clean Water Act.
Do not use herbicides within 100 m of identified wells.
No aerial application of herbicides is planned in the ROW. If herbicide use is necessary it will be
applied on the ground as spot application.
Apply approved herbicides under the direction of a provincially-licensed applicator.
Prohibit the use of herbicides within the 30 m water body buffer unless the herbicide application
is conducted by ground application equipment or otherwise approved by the relevant regulatory
agency.
No herbicides will be used in sensitive areas including reserve lands, provincial parks, within
30 m of water bodies and certain other edible and medicinal plant harvesting areas the
communities have identified.
Restrict the general application of herbicide near rare plants or rare ecological communities.
Spot spraying, wicking, mowing, or hand-picking are acceptable measures for weed control in
these areas.
NextBridge will post on their website (www.nextbridge.ca) relevant information about the
application of herbicide (e.g., anticipated dates, areas to be sprayed, sprayed dates) to advise
the public of herbicide use along the ROW.
Construction Phase:
Air Quality/Emission Mitigation
Turn off vehicles and equipment when not in use and minimize idling, unless weather and/or
safety conditions dictate the need for them to remain turned on and in a safe operating
condition.
Noise abatement, emission and pollution control equipment on machinery should be in place,
properly maintained and in good working order.
Keep equipment well-maintained.
Burning of slash will be in accordance with regulatory approvals and permits and subject to
agreements with landowners, SFL holders (e.g., overlapping agreements).
Implement dust control measures (e.g., spray dust control solution that holds moisture for a
long period of time causing dust to settle) as advised by the Environmental Inspector.
To minimize drifting soils and loss of topsoil in areas prone to wind or water erosion stabilize
the disturbed area as soon as practicable by:














Wetland
ecosystems

Ecosystem availability
and distribution

Project activities that could
result in spills, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
hauling materials;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.







Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
availability and distribution
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spreading wood chips or straw crimping (weed-free straw); sowing a fast growing ground
cover (e.g., cereal crop);
installing erosion control blankets; or
walking down tree and shrub debris over exposed soils (rollback).
Suspend or postpone topsoil handling during high wind or wet conditions, where practicable.
If it is not possible to suspend or postpone the construction activities, a site-specific Erosion
and Sedimentation Control Plan will be implemented in consultation with the Owner.
Retain compatible vegetation (e.g., below 2 meters (m) in height) where practicable on areas
prone to wind erosion, steep slopes, drainage ways or next to a water body.
Tackify, cover, seed, apply water or pack the topsoil stockpiles and windrows with approved
equipment, if soils prone to wind erosion.
Use multi passenger vehicles to transport workers to site when practicable.
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Wetland

Ecosystem availability
and distribution

ecosystems

Project Component
or Activity
Project activities that could
result in spills, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.



Description of Potential ProjectEnvironment Interaction
(Potential Effect)
Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem availability and
distribution

Mitigation

Inspection / Monitoring

Net Effect

Construction Phase:
Weed Management Mitigation:

Construction Phase:
The Owner will employ the services of
qualified Environmental Inspector(s) to
guide implementation, monitor and report
on the effectiveness of the construction
procedures and mitigation measures for
minimizing potential impacts
The Owner or the Environmental
Inspector may inspect equipment and
vehicle arriving on Project footprint prior
to Project footprint entry.
The Environmental Inspector will monitor
the implementation of the Weed
Management Plan and provides
recommendations to improve the Weed
Management Plan on an ongoing basis.
The Contractor will monitor and manage
weed infestations on a regular and
ongoing basis along the ROW and on
topsoil stockpiles to determine need for
additional weed control measures.
Post-construction monitoring of the
Project Site will begin following
reclamation, within one growing season,
and annually during operations to identify
and address any reclamation concerns,
including but not limited to soil erosion,
revegetation, slope stability and weeds.
Weed survey to identify and map
occurrence of weed on ROW (on an
annual basis for the first year following
construction) for species composition
and abundance.

Net effect – decrease in
ecosystem availability
and distribution from
introduction and spread
of noxious and invasive
plant species


















Project activities during the
operation phase:
maintenance of access
roads, transmission
line, and preferred
route ROW.







The Owner, its authorized representatives, contractor(s), and subcontractors, shall implement
measures to reduce spreading of noxious weeds in accordance with the Weed Control Act.
Construction equipment, including vehicles and rig mats, will arrive on the Project footprint
clean (i.e., free of soil and vegetative debris) in accordance with the Clean Equipment
Protocol for Industry (refer to Appendix 4-II, Appendix H1; Halloran et al. 2013).
Any equipment, which arrives in a dirty condition, will not be allowed on the Project footprint
until the equipment has been cleaned either by hand (track shovel), high pressure water, or
compressed air.
Re-clean vehicles and equipment if an area of weed infestation is encountered on the Project
footprint prior to advancing to a weed-free area.
Cleaning stations may be implemented along the Project.
Keep records of cleaning locations.
Use certified native seed mix as required for site revegetation and provide the analysis
certificate to the Owner.
Do not accept seed that contains noxious weeds.
Do not seed wetland areas unless re-vegetation is needed to avoid weed invasion.
In the event that a species of weed becomes problematic to control and management, a sitespecific Weed Management Plan will be developed and implemented in order to remove the
population, or if that is not possible, minimize any further spread and impacts of the
population.
The Contractor may contact a local resource specialist (e.g., Weed Inspector) or Agriculture
Information Centre for assistance.
Weed control measures options are subject to agreements with landowners, or other third
parties.
The use of herbicides during construction is prohibited.

Operation Phase:
Weed Management Mitigation:



Wetland
ecosystems

Ecosystem composition

Project activities during the
construction phase, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.



Site preparation, construction and
maintenance during operations result in loss
or alteration of ecosystem composition

Equipment is to arrive on site in a clean condition in accordance with the Clean Equipment
Protocol for Industry (Halloran et al. 2013) and is to be maintained free of fluid leaks.
Weed Management Plan (refer to Appendix 4-II, Section 8.4) will be implements, when
required.

Implement the mitigation measures listed in the potential effect for ‘Site preparation, construction
and maintenance during operations result in loss or alteration of ecosystem availability and
distribution’ above.
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Operation Phase:
NextBridge will oversee implementation
of the environmental management
measures described in the OEMP during
operation and maintenance.
Implement the inspection and monitoring
measures listed in the potential effect for ‘Site
preparation, construction and maintenance
during operations result in loss or alteration of
ecosystem availability and distribution’ above.



Net effect –
Loss or alteration of
ecosystem composition
from physical footprint
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity
Project activities during the
operation phase:
maintenance of access
roads, transmission
line, and preferred
route ROW.
Project activities during the
construction phase, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
surface water
management and
erosion control;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.
Project activities during the
construction phase, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
surface water
management and
erosion control;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.
Project activities that could
result in spills, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);

Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring

Net Effect

Construction activities reduce soil quality and
success of vegetation, which negatively
affects ecosystem composition

Implement the mitigation measures listed in the potential effect for ‘Construction activities reduce
soil quality and success of vegetation, which negatively affects ecosystem availability and
distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Construction activities reduce soil quality and
success of vegetation, which negatively affects
ecosystem availability and distribution’ above.

Net effect - decrease in
ecosystem composition
from reduction in
vegetation success

Alteration in hydrology from Project activities
can cause soil erosion and moisture
changes, which can affect ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Alteration in hydrology from
Project activities can cause soil erosion and moisture changes, which can affect ecosystem
availability and distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Alteration in hydrology from Project activities
can cause soil erosion and moisture changes,
which can affect ecosystem availability and
distribution’ above.

Net effect - decrease in
ecosystem composition
from changes in
hydrology

Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Chemical and hazardous
material spills can degrade soil quality and directly kill plants, which negatively affects ecosystem
availability and distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Chemical and hazardous material spills can
degrade soil quality and directly kill plants,
which negatively affects ecosystem availability
and distribution’ above.

No net effect



Wetland
ecosystems

Ecosystem composition








Wetland
ecosystems

Ecosystem composition








Wetland
ecosystems

Ecosystem composition
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity







Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring

Net Effect

Herbicide application can degrade soil
quality and directly kill plants, which
negatively affects ecosystem composition

Implement the mitigation measures listed in the potential effect for ‘Herbicide application can
degrade soil quality and directly kill plants, which negatively affects ecosystem availability and
distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for
‘Herbicide application can degrade soil quality
and directly kill plants, which negatively affects
ecosystem availability and distribution’ above.

Net effect – decrease in
ecosystem composition
from herbicides

Dust and air emissions can degrade soil
quality and directly reduce plant health,
which negatively affects ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Dust and air emissions can
degrade soil quality and directly reduce plant health, which negatively affects ecosystem availability
and distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for ‘Dust
and air emissions can degrade soil quality and
directly reduce plant health, which negatively
affects ecosystem availability and distribution’
above.

Net effect – decrease in
ecosystem composition
from dust and air
emissions

Equipment can introduce and spread
noxious and invasive plant species, which
negatively affects ecosystem composition

Implement the mitigation measures listed in the potential effect for ‘Equipment can introduce and
spread noxious and invasive plant species, which negatively affects ecosystem availability and
distribution’ above.

Implement the inspection and monitoring
measures listed in the potential effect for ‘D
Equipment can introduce and spread noxious
and invasive plant species, which negatively
affects ecosystem availability and distribution’
above.

Net effect – decrease in
ecosystem composition
from introduction and
spread of noxious and
invasive plant species

construction of
temporary workspaces;
hauling materials;
solid and liquid waste
management;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.

Project activities during the
operation phase:
maintenance of access
roads, transmission
line, and preferred
route ROW.
Project activities during the
operation phase:
maintenance of access
roads, transmission
line, and preferred
route ROW.
Project activities that could
result in spills, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
hauling materials;
decommissioning of
temporary access
roads and workspaces;
and
clean up and
reclamation.
Project activities that could
result in spills, including:
site access
development, site
preparation and soil
salvage (e.g.,
surveying and flagging,
clearing and grubbing,
and topsoil stripping
and grading);
construction of
temporary workspaces;
decommissioning of
temporary access



Wetland
ecosystems

Ecosystem composition



Wetland
ecosystems

Ecosystem composition








Wetland
ecosystems

Ecosystem composition
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Table 12-21: Project-Environment Interactions for Wetland Ecosystems
Criteria

Indicator

Project Component
or Activity



Description of Potential ProjectEnvironment Interaction
(Potential Effect)

Mitigation

Inspection / Monitoring

Net Effect

roads and workspaces;
and
clean up and
reclamation.

Project activities during the
operation phase:
maintenance of access
roads, transmission
line, and preferred
route ROW.



CEPP = Construction Environmental Protection Plan; DFO = Fisheries and Oceans Canada; LRCA = Lakehead Region Conservation Authority; MNRF = Ministry of Natural Resources and Forestry; NERC = North American Electric Reliability Corporation; OEMP = Operation Environmental Management
Plan; PSW = Provincially Significant Wetland; ROW = right-of-way; SWH = Significant Wildlife Habitat; SFL = Sustainable Forest Licence; TVMP = Transmission Vegetation Management Program.
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12.4.6 Riparian Ecosystems - Ecosystem Availability and Distribution
12.4.6.1
12.4.6.1.1

Loss or alteration of ecosystem availability and distribution Potential
Effects
Potential Effects

The Project is expected remove up to approximately 213 ha of riparian ecosystems (1.6% of baseline
characterization) in the vegetation and wetlands LSA (refer to Table 12-22; Appendix 12-V, Figures 12-V-6A to
12-V-6E). These predicted losses represent about a 0.4% reduction in riparian ecosystem availability in the
vegetation and wetlands RSA relative to the baseline characterization.
Table 12-22:

Predicted Changes to Riparian Ecosystem Availability from the Project
Local Study Area

Category

Other Riparian
Burned
Riparian
Cutblock
Riparian
Total

Baseline
Characterizat
ion
(ha)
12,421

Regional Study Area

Net Effects
Assessment
(ha)

Change
in Area
(ha)

Percent
Change
(%)

12,230

-191

-1.5

Baseline
Characterizatio
n
(ha)
45,177

44,986

Chang
e in
Area
(ha)
-191

393

382

-11

-2.7

1,498

1,487

-11

-0.7

759
13,573

747
13,359

-11
-213

-1.5
-1.6

2,505
49,180

2,494
48,967

-11
-213

-0.5
-0.4

Net Effects
Assessment
(ha)

Percent
Change
(%)
-0.4

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values. Burned Riparian and Cutblock Riparian types are less than or equal to 40 years of age.
% = percent; ha = hectare.

Some riparian ecosystems would be lost because of the Project; however, these changes are predicted to add
little to the negative effects on riparian ecosystems present in the baseline characterization. At the vegetation and
wetlands RSA scale, approximately 99.6% of the riparian ecosystem is not expected to be affected by the Project
(refer to Table 12-22). The FRI indicates about 98.4% of the riparian ecosystem in the vegetation and wetlands
LSA remains naturally vegetated in the net effects characterization, which is within the resource management
criterion of a minimum 75% naturally vegetated stream length recommended by Environment Canada (2013) to
prevent degradation of these ecosystems.
The distribution of riparian ecosystems in the net effects assessment would be almost identical to the distribution
of riparian ecosystems in the baseline characterization (refer to Appendix 12-V, Figures 12-V-3A to 12-V-3E and
12-V-6A to 12-V-6E) because the Project would result in approximately 1.6% change in riparian ecosystem
availability in the vegetation and wetlands LSA. There is an increase in linear disturbance density from
approximately 0.67 km/km2 in the baseline characterization to approximately 0.98 km/km2 for the net effects
characterization in the vegetation and wetlands LSA. The linear disturbance density increases from approximately
0.36 to 0.45 km/km2 in the vegetation and wetlands RSA due to the Project. Habitat loss from fragmentation is
likely overestimated because the Project is expected to largely parallel existing (baseline characterization) linear
developments (e.g., the Trans-Canada Highway-and the Canadian Pacific rail line). Small changes to habitat along
creeks may decrease local connectivity, but the majority of riparian ecosystem along major streams would remain
intact in the vegetation and wetlands LSA.
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12.4.6.1.2

Mitigation

Loss or alteration of upland ecosystem availability and distribution has been minimized to the extent practicable
by using existing roads and trails to limit the amount of new roads, by selecting existing disturbed areas for the
temporary workspaces, and by paralleling the Trans-Canada Highway, existing East-West Tie transmission line
and the Canadian Pacific Rail line.
Vegetation clearing will be accomplished by harvesting equipment, mulchers, and hand cutting. The removal of
compatible vegetation (e.g., below 2 m in height) in environmentally sensitive areas will be reduced to the extent
practicable. Clearing equipment that minimizes surface disturbance, soil compaction and topsoil loss (e.g.,
equipment with low ground pressure tires, or wide pad tracks), will be used when working in wet areas, under wet
conditions, or during spring break-up).
Disturbance to SWHs and rare plant species and vegetation communities will be avoided to the extent practicable.
If development within these areas or their designated setbacks cannot be avoided, implement mitigation measures
that will protect the sensitive features to the extent practicable, minimize disturbance to existing vegetation,
minimize surface disturbance, soil compaction and topsoil loss, and promote revegetation. During construction
environmentally sensitive features boundaries and associated setback will be clearly marked to avoid accidental
damage.
Three rare plants were identified during baseline characterization Alpine woodsia and purple bluejoint are rare
upland plants, while floating marsh marigold are rare wetland. The locations of these three plants s shown on the
Environmental Alignment Sheets (refer to Appendix 5-I). Prior to construction, a resource specialist will assess
known species and identify the magnitude of disturbance to the features. Depending on the species and the
magnitude of disturbance, the resources specialist will determine a suitable course of action in consultation with
the Owner and, if necessary, the appropriate regulatory agencies (refer to Appendix 4-II). During construction, if
rare plant species or rare vegetation communities are discovered or suspected, the Rare Plant Discovery
Contingency Plan (refer to Appendix 4-II, Section 7.6) will be implemented. A resource specialist may be
requested by the Owner to remain on the site until additional soil disturbance in the remainder of that area is
completed, in order to monitor whether additional incidences are possible. Mitigation measures (avoiding or
moving the specimen) can be implemented proactively if complete avoidance is not possible. It may be required
to monitor the success of protection or relocation measures during long-term monitoring.
Post-construction monitoring of the Project Site will begin following reclamation, within one growing season, and
annually during operations to identify and address any reclamation concerns, including but not limited to soil
erosion, revegetation, slope stability and weeds.
During operations, compatible vegetation (e.g., below 2 m in height) within the ROW will be allowed to grow back,
which will maintain some early seral upland ecosystem function. Specific plant and/or material harvesting sites
such as blueberry patches identified by First Nation communities will be allowed to naturally revegetate (i.e., will
not be removed as incompatible vegetation) in the ROW. NextBridge will develop and implement a TVMP that is
similar to the TVMP developed by NextEra (refer to Appendix 4-III, Appendix D), as required by NERC Standard
FAC-003 for transmission lines operating at 200 kV and higher.
These mitigation measures are expected to minimize the potential effects on riparian ecosystem availability and
distribution. Mitigation measures are summarized in Table 12-23. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.
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12.4.6.1.3

Net Effects

There is a predicted net effect predicted after implementation of the mitigation described above and in Table 12-23.
Site preparation, construction and maintenance during operation will result in small decreases to riparian ecosites
(213 ha) relative to baseline conditions. There will be little decrease in connectivity of riparian ecosystems
intersected by the Project in the vegetation and wetlands LSA as the distribution remains almost identical to
baseline conditions. This effect (Loss or alteration of ecosystem availability and distribution from the Project
physical footprint during construction and operation) is carried forward to the net effects characterization (refer to
Section 12.8.2).

12.4.6.2
12.4.6.2.1

Decrease in soil quality and quantity and revegetation success reduces
ecosystem availability and distribution
Potential Effects

Reduced soil quantity and quality may affect revegetation in riparian ecosystems. Soil disturbance and stockpiling
can change physical, chemical, or biological properties of soil, increase erosion potential, and, consequentially,
affect revegetation (refer also to Section 12.7.2.2.1). Site clearing and preparation during Project construction can
cause soil compaction, admixing, and erosion and result in changes to soil quantity (and distribution) and quality.
Soil stockpiling can also change soil quality and increase erosion potential. These changes in soil quantity and
quality can negatively influence the success of revegetation (reclamation) activities.
Although changes to soils from permanent Project features (i.e., transmission structures, permanent access roads,
and water body crossings) are irreversible during the operation phase, the mitigation measures implemented
during the construction of these features are anticipated to result in minor and localized effects (refer to
Section 6.6). Reclamation activities are anticipated to occur during (i.e., as segments of the line are completed)
and immediately after construction, which would decrease the negative effects on physical, chemical, and
biological properties of soil from stockpiling (i.e., stockpiling would happen over the short-term). Post-construction
monitoring will be used to determine the success of reclamation activities, and provide feedback for additional
mitigation, if necessary. As a result, much of the disturbance to terrain and soils is anticipated to be reversible
within three to five years following post-construction (refer to Section 6.6).

12.4.6.2.2

Mitigation

Mitigation measures to minimize impacts of reduced soil quantity and quality from affecting upland ecosystem
availability and distribution include the use of clearing equipment that minimizes surface disturbance, soil
compaction and topsoil loss (e.g., equipment with low ground pressure tires, or wide pad tracks), when working in
wet areas, under wet conditions, or during spring break-up), the reduction of compatible vegetation (e.g., below 2
m in height) removal in environmentally sensitive areas, and the installation, monitoring and maintenance of
erosion control measures.
The risk of soil compaction, rutting and admixing can also be mitigated by choosing construction methods for the
temporary access roads and temporary workspaces that avoid or minimize negative environmental effects. Soil
quality issues such as compaction, rutting and admixing will be visually assessed throughout the Project footprint
during construction. Monitor of the soils condition throughout construction and further assess whether topsoil is
being subject to degradation that will eventually impact soil capability. If topsoil is being degraded, implementation
of the Soil Handling Contingency Plan are outlined in Section 7.2 of the CEPP (refer to Appendix 4-II). Project
footprint clean-up and interim reclamation activities will take place throughout the construction of the Project, which
would decrease the negative effects on physical, chemical, and biological properties of soil from stockpiling
(i.e., stockpiling would happen over the short-term).
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These mitigation measures are expected to minimize the potential effects on riparian ecosystem availability and
distribution. Mitigation measures are summarized in Table 12-23. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.6.2.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23.
Installation of support structures, laydown yards, temporary and permanent access roads, and soil stockpiling will
cause small direct changes to soil quantity and quality particularly during construction, and into operation. This
effect (Success of revegetation affected by reduced soil quantity and quality and decreased ecosystem availability
and distribution) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.6.3
12.4.6.3.1

Alterations to hydrology decrease ecosystem availability and distribution
Potential Effects

Changes to hydrology may alter drainage patterns and increase/decrease drainage flows and surface water levels,
which can cause changes to soils and riparian ecosystems. Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
soils through increased erosion and affect the quality, quantity, and distribution of vegetation. Wetland and riparian
vegetation distribution is a result of water regime and plant species tolerance to flooding and saturation (Casanova
and Brock 2000; Odland and del Moral 2002). Natural water fluctuations result in cyclic vegetation changes.
Alternating wet and dry patterns determine plant establishment and composition by stimulating or inhibiting
germination of seeds in the soil seed bank (Casanova and Brock 2000) and water depth is the primary influence
on seed bank composition (Lu et al. 2010). Prolonged flooding or drying eliminates some plant species while
favouring others because of changes in soil oxygen levels, nutrients, and species tolerance to saturated or dry soil
conditions (Casanova and Brock 2000).
A change in local water flows could alter the distribution of riparian ecosystem in relation to the changes in soil
moisture (Nilsson and Svedmark 2002; Odland and del Moral 2002; Shafroth et al. 2002; Leyer 2005). As soil
moisture levels change because of changes in surface flows and water levels, plant species that thrive in drier soil
moisture regimes can out-compete riparian species that rely on fluctuations in soil moisture (Shafroth et al. 2002;
Leyer 2005).

12.4.6.3.2

Mitigation

Changes to hydrology and drainage patterns will be minimized by using existing roads and trails and installing
equipment water body crossings using best management practices and following environmental approval. Fording
of water bodies is not permitted, unless approved by the appropriate regulatory agency. All water body crossing
structures will be constructed, operated, removed, decommissioned, and rehabilitated, if appropriate, following
best management practices and environmental approval conditions. These mitigation measures are expected to
minimize the potential effects on riparian ecosystem availability and distribution. Mitigation measures are
summarized in Table 12-23. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.6.3.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. Small
decreases and/or increases in riparian vegetation may occur at site-specific locations where construction activities
have altered stream flow and soil conditions. Effects are expected to continue into operations despite mitigation.
This effect (Decrease in ecosystem availability and distribution from changes to hydrology [and soils]) is carried
forward to the net effects characterization (refer to Section 12.8.2).
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12.4.6.4
12.4.6.4.1

Chemical or hazardous material spills change soil quality and ecosystem
availability and distribution
Potential Effects

Chemical or hazardous material spills (e.g., petroleum products, ammonium nitrate) on the Project footprint or
along access can affect soil quality and riparian ecosystems. Spills that occur in high enough concentrations could
contaminate soils and cause effects on aquatic organisms, soil organisms, and vegetation. Direct contact of spills
on plants can also result in injury or mortality.

12.4.6.4.2

Mitigation

Adverse effects to soil quality and riparian ecosystems from spills will be avoided or minimized by appropriate
handling and transportation of chemicals, fuel, and hazardous materials, secondary containment of fuel tanks,
inspection of equipment for leaks and accordance with the Clean Equipment Protocol for Industry (Halloran et al.
2013). In the unlikely event that a spill occurs, the severity of the spill will be minimized by having an adequate
supply of spill prevention and emergency response equipment on site at all times, and the Spill Prevention and
Response Contingency Plan (refer to Appendix 4-II, Section 7.1) will be adhered to if any spills occur. The
Contractor will develop an Environmental Emergency Response Plan for review and approval by the Owner that
describes response procedures to potential environmental incidents or emergencies (e.g., spills, fire, erosion, or
sedimentation), clearly indicates responsibilities for communication and reporting, and provides contact names
and details for individuals to be contacted in case of emergency. These mitigation measures are expected to
minimize the potential effects on riparian ecosystem availability and distribution. Mitigation measures are
summarized in Table 12-23. The effectiveness of mitigation will be evaluated during construction and postconstruction, and measures will be modified or enhanced as necessary through adaptive management.

12.4.6.4.3

Net Effects

Transport and handling of hazardous materials will be carefully managed by NextBridge (refer to Section 4.2.9 for
details about fueling areas). The implementation of the CEPP (refer to Appendix 4-II), OEMP (refer to Appendix 4III) and training of personnel in safe handling of chemicals and hazardous materials, are anticipated to minimize
the frequency, spatial extent, and severity of spills. Spills in the Project footprint are anticipated to be unlikely and
are not expected to result in measurable environmental changes, and were determined to have no net effect to
soil quality and ecosystem availability and distribution with effective implementation of the mitigation described in
Section 6.7.4.2, Table 6-6 and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III). Therefore,
this effect (Chemical or hazardous material spills change soil quality and ecosystem availability and distribution)
is not carried forward to the net effects characterization.

12.4.6.5
12.4.6.5.1

Herbicide application on soils reduce ecosystem availability and
distribution
Potential Effects

Herbicide application on the Project footprint can affect soil quality and riparian ecosystems. Herbicides can have
negative ecological impacts on riparian ecosystems through herbicide runoff (Ongley 1996). Different herbicides
contain different chemical compounds and can have different effects on the aquatic life in the waterways affected
by runoff, which makes it difficult to generalize the effects herbicides can have on these ecosystems (Ongley
1996). Herbicide application associated with maintaining vegetation along the preferred route ROW will be used
to maintain vegetation at an appropriate height to protect the facility and improve public and worker safety.
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12.4.6.5.2

Mitigation

Storage, handling, and application of herbicide will comply with the Ontario Clean Water Act (2006). Herbicides
will be applied under the direction of a provincially licensed applicator. No aerial application of herbicides is planned
in the preferred route ROW. The general application of herbicide near rare plants or rare ecological communities
will be restricted by using spot spraying, wicking, mowing, or hand-picking for weed control in these areas.
Herbicide use within the 30 m water body buffer will be prohibited unless the herbicide application is conducted
by ground application equipment or otherwise approved by the relevant regulatory agency. These mitigation
measures are expected to minimize the potential effects on riparian ecosystem availability and distribution.
Mitigation measures are summarized in Table 12-23. The effectiveness of mitigation will be evaluated during
construction and post-construction, and measures will be modified or enhanced as necessary through adaptive
management.

12.4.6.5.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23.
Overspray of herbicide may periodically decrease the health of plants through direct contact or uptake from
contaminated soils at site-specific locations along the Project footprint during operation. It is expected that not all
plants will be subjected to overspray all the time. This effect (Decrease in riparian ecosystem availability and
distribution from herbicide application) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.6.6
12.4.6.6.1

Dust and air emissions reduce ecosystem availability and distribution
availability and distribution
Potential Effects

Dust and air emissions and subsequent deposition can affect riparian ecosystems through changes in soil quality
and direct contact with plants (refer also to Section 12.7.2.6). Construction and operation of the Project is predicted
to generate air and dust emissions such as CO, SOx, including sulphur dioxide (SO2), NOx, particulate matter (e.g.,
PM2.5), and SPM. Air emissions such as SOx and NOx can result from the use of fossil fuels in generators, vehicles,
equipment, and the use of explosives during the Project. The dominant contributor to dust emissions (SPM) is
from vehicles travelling on roads (Farmer 1993; Harrison et al. 2003; Peachey et al. 2009; Liu et al. 2011).
A screening level assessment was completed for approximately a 5 km segment of the transmission line (refer to
Section 9.7). Maximum predicted concentrations of all compounds assessed were highest closest to the Project
footprint, decreased markedly with distance from the Project, and were all below air quality criteria. For example,
within approximately 100 m of the Project footprint, the maximum annual SO2 concentration is predicted to be
0.07 µg/m3 but this decreased to 0.04 µg/m3 at 200 m. Similarly, the annual concentration of NOx is predicted to
be 30.6 µg/m³ and 20.0 µg/m³ at 100 m and 200 m from the Project footprint, respectively. Annual SMP
concentrations are predicted to be 18.3 µg/m³ at 100 m and 12.0 µg/m³ at 200 m from the Project. Importantly,
these modelled annual concentrations represent conservative values (i.e., overestimate effects) as the
construction period for approximately a 5 km segment of the transmission line is much less than one year (refer
to Section 9.7).

12.4.6.6.2

Mitigation

The risk of air and dust emissions and subsequent deposition causing chemical changes to the environment and
affecting plant health will be minimized by implementation measures to control dust and other air emissions
(e.g., maintenance of vehicles and equipment, coordination of worker transportation, spray dust control solution
that holds moisture for a long period of time minimizing the generation of fugitive dust and compliance with
regulatory approvals and permits). These mitigation measures are expected to minimize the potential effects on
riparian ecosystem availability and distribution. Mitigation measures are summarized in Table 12-23. The
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effectiveness of mitigation will be evaluated during construction and post-construction, and measures will be
modified or enhanced as necessary through adaptive management.

12.4.6.6.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. A
decrease in the health of plants immediately adjacent to construction areas is expected, but effects should return
to baseline levels early into operation as site preparation and clearing is no longer required and the volume of
heavy equipment and lighter vehicles needed is substantially reduced. Also, the exposure of plants to fugitive dust
emissions will vary depending on the season (i.e., winter [no to little dust generation], summer [most potential for
dust generation]), so not all vegetation communities adjacent to the footprint will be influenced by dust. This effect
(Decrease in riparian ecosystem availability and distribution through change to soil quality and direct contact with
plants from dust and air emissions) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.6.7
12.4.6.7.1

Introduction and spread of noxious and invasive plant species reduce
ecosystem availability and distribution
Potential Effects

The majority of non-native invasive plant species introductions arise from human transport (Mack et al. 2000;
Reichard and White 2001) (refer also to Section 12.7.2.7.1). Roads also act as dispersal routes and habitat for
non-native invasive plant species establishment (Parendes and Jones 2000). Transportation corridors to and from
construction areas provide a means of ingress for non-native invasive plant species through direct dispersion of
plant propagules (seeds and/or vegetative parts) from vehicles and equipment, and indirectly through the
formation of suitable sites for non-native invasive plant species in the form of disturbed areas. Many non-native
invasive plant species are able to spread more easily in landscapes that have been fragmented, and often become
established along edge habitats, such as disturbed road edges associated with transportation corridors
(Lafortezza et al. 2010).

12.4.6.7.2

Mitigation

Preventing noxious and invasive species from entering an area is often more efficient and cost effective than
dealing with their removal once established (Clark 2003; Polster 2005; Carlson and Shepard 2007). The
introduction and spread of noxious and invasive plant species will be minimized through the implementation of the
Weed Management Plan (refer to Appendix 4-II, Section 8.4) including cleaning and re-cleaning vehicles and
equipment, monitoring and management of weeds, use of certified native seed mix for site revegetation. These
mitigation measures are expected to minimize the potential effects on riparian ecosystem availability and
distribution. Mitigation measures are summarized in Table 12-23. The effectiveness of mitigation will be evaluated
during construction and post-construction, and measures will be modified or enhanced as necessary through
adaptive management.

12.4.6.7.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. Invasive
or noxious species may be occasionally introduced within the Project footprint at site-specific locations, particularly
during construction, which is expected to have small influences on the structure, function and composition, after
mitigation. The incidence of introduced invasive or noxious species is predicted to be extremely uncommon during
operations as the need for soil moving activities and large numbers of equipment is minimal. This effect (Decrease
in ecosystem availability and distribution from noxious and invasive species) is carried forward to the net effects
characterization (refer to Section 12.8.2).
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12.4.7 Riparian Ecosystems - Ecosystem Composition
12.4.7.1
12.4.7.1.1

Loss or alteration of ecosystem composition
Potential Effects

Wildlife species associated with riparian ecosystems, including olive-sided flycatcher (Contopus cooperi) and
cedar waxwing (Bombycilla cedrorum), were identified during baseline surveys (refer to Appendix 12-I;
Appendix 12-II). It is possible that these species may be negatively affected by changes in condition of riparian
ecosystems due to the Project. Riparian ecosystem in close proximity to construction activities and permanent
Project features are predicted to provide lower quality habitat for wildlife due to changes in the composition of
vegetation communities. Species sensitive to anthropogenic disturbance are predicted to avoid these lower quality
riparian ecosystems whereas species adapted to anthropogenic disturbance may increase in abundance.
However, these potential changes in species abundance and richness from sensory disturbance are predicted to
be reversible a few months after construction activities have stopped (refer to Section 14.7).
Changes in drainage patterns and increases and decreases in drainage flows and surface water levels beyond
the natural range of variation could lead to a loss of soils through increased erosion, and affect the quality and
quantity (and distribution) of vegetation. As soil moisture levels change because of changes in surface flows
and water levels, plant species that thrive in drier soil moisture regimes can out-compete riparian species that rely
on fluctuations in soil moisture (Shafroth et al. 2002; Leyer 2005). Changes to water quality are expected to be
minimal as a result of the Project and would continue throughout construction when heavy equipment would be
used on site. Following construction and during operation changes to water quality from the Project would be
expected to be ecologically non-measurable (refer to Section 7.6).

12.4.7.1.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.1.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.7.1.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. The
Project is expected to cause little change to surface water flows and quality in riparian ecosystem, and not result
in measurable effects to plant and wildlife species abundance and distribution. However, maintenance of trees
and shrubs in riparian ecosystem underneath transmission lines will change the structure of riparian ecosystem
and possibly the occurrence of some wildlife species. Edge effects along the margins of the footprint may result in
the introduction of invasive plant species and alter species abundance and distribution. This effect (Loss or
alteration of riparian ecosystem composition from the Project physical footprint during construction and operation)
is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.7.2
12.4.7.2.1

Decrease in soil quality and quantity and revegetation success reduces
ecosystem composition
Potential Effects

Reduced soil quantity and quality may affect revegetation. Soil disturbance and stockpiling can change physical,
chemical, or biological properties of soil, increase erosion potential, and affect revegetation (refer also to
Section 12.7.2.2.1). Site clearing and preparation during Project construction can cause soil compaction,
admixing, and erosion and result in changes to soil quantity (and distribution) and quality. Soil stockpiling can also
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change soil quality and increase erosion potential. These changes in soil quantity and quality can negatively
influence the success of revegetation (reclamation) activities.
Although changes to soils from permanent Project features (i.e., transmission structures, permanent access roads,
and water body crossings) are irreversible during the operation phase, the mitigation measures implemented
during the construction of these features are anticipated to result in minor and localized effects (refer to
Section 6.6). Reclamation activities are anticipated to occur during (i.e., as segments of the line are completed)
and immediately after construction, which would decrease the negative effects on physical, chemical, and
biological properties of soil from stockpiling (i.e., stockpiling would happen over the short-term). Post-construction
monitoring will be used to determine the success of reclamation activities, and provide feedback for additional
mitigation, if necessary. As a result, much of the disturbance to terrain and soils is anticipated to be reversible
within three to five years following post-construction (refer to Section 6.6).

12.4.7.2.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.2.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.7.2.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23.
Installation of support structures, laydown yards, temporary and permanent access roads, and soil stockpiling will
cause small direct changes to soil quantity and quality particularly during construction, and into operation. This
effect (Success of revegetation affected by reduced soil quantity and quality and decreased riparian ecosystem
composition) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.7.3
12.4.7.3.1

Alterations to hydrology decrease ecosystem composition
Potential Effects

Changes to hydrology may alter drainage patterns and increase/decrease drainage flows and surface water levels,
which can cause changes to soils and riparian ecosystems. Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
soils through increased erosion and affect the quality, quantity, and distribution of vegetation. Wetland and riparian
vegetation distribution is a result of water regime and plant species tolerance to flooding and saturation (Casanova
and Brock 2000; Odland and del Moral 2002). Natural water fluctuations result in cyclic vegetation changes.
Alternating wet and dry patterns determine plant establishment and composition by stimulating or inhibiting
germination of seeds in the soil seed bank (Casanova and Brock 2000) and water depth is the primary influence
on seed bank composition (Lu et al. 2010). Prolonged flooding or drying eliminates some plant species while
favouring others because of changes in soil oxygen levels, nutrients, and species tolerance to saturated or dry soil
conditions (Casanova and Brock 2000).

12.4.7.3.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.3.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.
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12.4.7.3.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. Small
decreases and/or increases in riparian vegetation may occur at site-specific locations where construction activities
have altered stream flow and soil conditions. The effect is expected to continue into operations despite mitigation.
This effect (Decrease in riparian ecosystem composition from changes to hydrology [and soils]) is carried forward
to the net effects characterization (refer to Section 12.8.2).

12.4.7.4
12.4.7.4.1

Chemical or hazardous material spills change soil quality and ecosystem
composition
Potential Effects

Chemical or hazardous material spills (e.g., petroleum products, ammonium nitrate) on the Project footprint or
along access can affect soil quality and riparian ecosystems. Spills that occur in high enough concentrations could
contaminate soils and cause effects on aquatic organisms, soil organisms, and vegetation. Direct contact of spills
on plants can also result in injury or mortality.

12.4.7.4.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.4.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.7.4.3

Net Effects

Transport and handling of hazardous materials will be carefully managed by NextBridge (refer to Section 4.2.9 for
details about fueling areas). The implementation of the CEPP (refer to Appendix 4-II), OEMP (refer to Appendix 4III) and training of personnel in safe handling of chemicals and hazardous materials, are anticipated to minimize
the frequency, spatial extent, and severity of spills. Spills in the Project footprint are anticipated to be unlikely and
are not expected to result in measurable environmental changes, and were determined to have no net effect to
soil quality and ecosystem composition with effective implementation of the mitigation described in Section 6.7.4.2,
Table 6-6 and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III). Therefore, this effect
(Chemical or hazardous material spills change soil quality and ecosystem composition) is not carried forward to
the net effects characterization.

12.4.7.5
12.4.7.5.1

Herbicide application on soils reduce ecosystem composition
Potential Effects

Herbicide application on the Project footprint can affect soil quality and riparian ecosystems. Herbicides can have
negative ecological impacts on riparian ecosystems through herbicide runoff (Ongley 1996). Different herbicides
contain different chemical compounds and can have different effects on the aquatic life in the waterways affected
by runoff, which makes it difficult to generalize the effects herbicides can have on these ecosystems (Ongley
1996). Herbicide application associated with maintaining vegetation along the preferred route ROW will be used
to maintain vegetation at an appropriate height to protect the facility and improve public and worker safety.

12.4.7.5.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.5.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
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in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.7.5.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23.
Overspray of herbicide may periodically decrease the health of plants through direct contact or uptake from
contaminated soils at site-specific locations along the Project footprint during operation. It is expected that not all
plants will be subjected to overspray all the time. This effect (Decrease in riparian ecosystem composition from
herbicide application) is carried forward to the net effects characterization (refer to Section 12.8.2).

12.4.7.6
12.4.7.6.1

Dust and air emissions reduce ecosystem composition
Potential Effects

Dust and air emissions and subsequent deposition can affect riparian ecosystems through changes in soil quality
and direct contact with plants (refer also to Section 12.7.2.6.1). Construction and operation of the Project is
predicted to generate air and dust emissions such as CO, SOx, including sulphur dioxide (SO2), NOx, particulate
matter (e.g., PM2.5), and total SPM. Air emissions such as SOx and NOx can result from the use of fossil fuels in
generators, vehicles, equipment, and the use of explosives during the Project. The dominant contributor to dust
emissions (SPM) is from vehicles travelling on roads (Farmer 1993; Harrison et al. 2003; Peachey et al. 2009;
Liu et al. 2011).
A screening level assessment was completed for approximately a 5 km segment of the transmission line (refer to
Section 9.6). Maximum predicted concentrations of all compounds assessed were highest closest to the Project
footprint, decreased markedly with distance from the Project, and were all below air quality criteria. For example,
within approximately 100 m of the Project footprint, the maximum annual SO2 concentration is predicted to be
0.07 µg/m3 but this decreased to 0.04 µg/m3 at 200 m. Similarly, the annual concentration of NOx is predicted to
be 30.6 µg/m³ and 20.0 µg/m³ at 100 m and 200 m from the Project footprint, respectively. Annual SMP
concentrations are predicted to be 18.3 µg/m³ at 100 m and 12.0 µg/m³ at 200 m from the Project. Importantly,
these modelled annual concentrations represent conservative values (i.e., overestimate effects) as the
construction period for approximately a 5 km segment of the transmission line is much less than one year (refer
to Section 9.6).

12.4.7.6.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.6.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.7.6.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. A
decrease in the health of plants immediately adjacent to construction areas is expected, but effects should return
to baseline conditions early into operation as site preparation and clearing is no longer required and the volume
of heavy equipment and lighter vehicles needed is substantially reduced. Also, the exposure of plants to fugitive
dust emissions will vary depending on the season (i.e., winter [no to little dust generation], summer [most potential
for dust generation]), so not all vegetation communities adjacent to the footprint will be influenced by dust. This
effect (Decrease in ecosystem composition through change to soil quality and direct contact with plants from dust
and air emissions) is carried forward to the net effects characterization (refer to Section 12.8.2).
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12.4.7.7
12.4.7.7.1

Introduction and spread of noxious and invasive plant species reduce
ecosystem composition
Potential Effects

The majority of non-native invasive plant species introductions arise from human transport (Mack et al. 2000;
Reichard and White 2001) (refer also to Section 12.7.2.7.1). Roads also act as dispersal routes and habitat for
non-native invasive plant species establishment (Parendes and Jones 2000). Transportation corridors to and from
construction areas provide a means of ingress for non-native invasive plant species through direct dispersion of
plant propagules (seeds and/or vegetative parts) from vehicles and equipment, and indirectly through the
formation of suitable sites for non-native invasive plant species in the form of disturbed areas. Many non-native
invasive plant species are able to spread more easily in landscapes that have been fragmented, and often become
established along edge habitats, such as disturbed road edges associated with transportation corridors
(Lafortezza et al. 2010).

12.4.7.7.2

Mitigation

The same mitigation identified for upland ecosystem availability and distribution will be implemented to minimize
potential changes to upland ecosystem composition (refer to Section 12.4.6.7.2). These mitigation measures are
expected to minimize the potential effects on upland ecosystem composition. Mitigation measures are summarized
in Table 12-23. The effectiveness of mitigation will be evaluated during construction and post-construction, and
measures will be modified or enhanced as necessary through adaptive management.

12.4.7.7.3

Net Effects

There is a predicted net effect after implementation of the mitigation described above and in Table 12-23. Invasive
or noxious species may be occasionally introduced within the Project footprint at site-specific locations, particularly
during construction, which is expected to have small influences on the structure, function and composition, after
mitigation. The incidence of introduced invasive or noxious species is predicted to be extremely uncommon during
operations as the need for soil moving activities and large numbers of equipment is minimal. This effect (Decrease
in ecosystem composition from noxious and invasive species) is carried forward to the net effects characterization
(refer to Section 12.8.2).

12.4.7.8

Summary of Potential Effects, Mitigation, and Net Effects

A summary of the potential effects assessment is provided in Table 12-23, which is based on the assessment
discussion and the implementation of mitigation measures identified above and further supplemented in the table
below.
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Table 12-23: Project-Environment Interactions for Riparian Ecosystems

Criteria
Riparian
ecosystems

Indicator
Ecosystem availability
and distribution

Project Component or Activity
Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.






Project activities during the operation
phase:
maintenance of access roads,
transmission line, and preferred
route ROW.



Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)
Site preparation,
construction and
maintenance
during operations
result in the loss or
alteration of the
availability and
distribution of
ecosystems

Mitigation

Inspection and Monitoring Details

Net Effect

Construction Phase:
Riparian Ecosystems Mitigation:
Use existing roads and trails as identified on the Access and Construction Environmental
Maps and comply with conditions outlined in road use agreements.
Unless approved by the appropriate regulatory agency, all access roads will be setback
30 m from all water bodies, except at water body crossing locations as identified in the
crossing lists (i.e., access roads will not cross into the 30 m water body buffer).
Clearly mark known site-specific features (e.g., rare plant, wetland, water body, SWH)
and associated setbacks as indicated on the Environmental Alignment Sheets and the
Access and Construction Environmental Maps.
The 30 m water body buffer will be flagged prior to the start of clearing activities of each
segment.
Avoid placement of transmission structures within a wetland or within the 30 m water
body buffer (i.e., 30 m area extending from the ordinary high water mark surrounding the
water body).
Avoid placement of equipment or any other construction materials within a wetland or
within the 30 m water body buffer.
Travel in the 30 m water body buffer at water body crossing locations will be
perpendicular to the water body.
The Owner will review protective and mitigative measures with the Contractor.
Construction activities associated with the Project will be confined to the surveyed and
marked areas.
Project personnel will avoid areas that are flagged or temporarily fenced and abide by
restrictions on in/out privileges that are implemented in areas requiring special protection
due to environmentally sensitive features.
Flagging, signage or other markings will be removed upon construction completion.
Follow measures outlined in the Soil Handling Contingency Plan (refer to Appendix 4-II,
Section 7.2) when working under wet conditions.
The Contractor will adhere to the Spill Prevention and Response Contingency Plan (refer
to Appendix 4-II, Section 7.1) to prevent spills and/or release.
The Contractor will follow fire prevention measures outlined in the Fire Prevention
Contingency Plan (refer to Appendix 4-II, Section 7.3).
The Contractor will adhere to the preliminary Waste Management Plan (refer to
Appendix 4-II, Section 8.2).
The Owner will follow weed control and management measures outlined in the Weed
Management Plan (refer to Appendix 4-II, Section 8.4).

Construction Phase:
A search for potential rare plant and rare
vegetation community in the Project Site should
be completed prior to construction of each
segment, in order to document incidences.
The Owner will employ the services of qualified
Environmental Inspector(s) to guide
implementation, monitor and report on the
effectiveness of the construction procedures and
mitigation measures for minimizing potential
impacts.
A resource specialist may be requested by the
Owner to remain on the site until additional soil
disturbance in the remainder of that area is
completed, in order to monitor whether additional
incidences are possible. Mitigation measures
(avoiding or moving the specimen) can be
implemented proactively if complete avoidance
is not possible.
Post-construction monitoring of the Project Site
will begin following reclamation, within one
growing season, and annually during operations
to identify and address any reclamation
concerns, including but not limited to soil
erosion, revegetation, slope stability and weeds.
Rare plant surveys (on a bi-annual basis for the
first year following construction) to monitor
species of concerns for species presence or
absence.
Monitor the success of protection or relocation
measures during long-term monitoring, as
required.

Net effect –
Loss or alteration of ecosystem
availability and distribution from
physical footprint


















Use of Equipment Mitigation:
Use equipment that minimizes surface disturbance, soil compaction and topsoil loss (e.g.,
equipment with low ground pressure tires, or wide pad tracks), when working in wet
areas, under wet conditions, or during spring break-up.
Use equipment that minimizes surface disturbance when brushing non merchantable
timber in areas where grading is not warranted.
Clear non-merchantable timber with equipment capable of maintaining an intact ground
surface in areas where grading is not warranted.
Travel in the 30 m water body buffer at water body crossing locations will be
perpendicular to the water body.
No turning of equipment, or vehicles will be allowed within the 30 m water body buffer
(i.e. straight in, straight out) to minimize soil disturbance to the extent practicable.







Vegetation Clearing Mitigation:
Clearing of the riparian zone will consider DFO’s Measures to Avoid Causing Harm to
Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016) and MNRF’s
Environmental Guidelines for Access Roads and Water Crossings (refer to Appendix H2;
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Operation Phase:
NextBridge will oversee implementation of the
environmental management measures described
in the OEMP during operation and maintenance.
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Criteria

Indicator

Project Component or Activity

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)

Mitigation







Inspection and Monitoring Details

MNR 1990), and Forest Management Guide for Conserving Biodiversity at the Stand and
Site Scales (refer to Appendix H3; MNR 2010a) and its associated Background Rationale
document (MNR 2010b).
Vegetation clearing within the 30 m water body buffer will be limited to where vegetation
may present a safety hazard during construction or operations.
Clearing of vegetation within the 30 m water body buffer, including the removal of
selected plants, may be necessary to accommodate the equipment crossing. This should
be kept to a minimum and within the Project Site.
Clear merchantable timber by hand in the 30 m water body buffer. Minimal encroachment
may be required to harvest very large trees. The merchantable timber will be winched
outside the 30 m water body buffer.
Clearing may be accomplished by harvesting equipment, mulchers, and hand cutting.
Maintain low vegetation, vegetative ground mat and root structure or vegetated ground
mat within the 30 m water body buffer to the extent practicable by walking, storing
material or constructing over the undisturbed areas.

Significant Wildlife Habitat Mitigation:
Avoid disturbance to SWH (MNR 2000, 2010b, 2014) and their associated setbacks to
the extent practicable. Where avoidance is not practicable, adhere to the recommended
construction timing windows and restrictions (refer to Appendix 4-II, Table 4-II-1).
Flag undisturbed adjacent areas to the extent required to protect adjacent seed sources
from being affected.
Install, monitor and manage appropriate erosion and sedimentation controls as outlined
in the Erosion and Sedimentation Control Management Plan (refer to Appendix 4-II,
Section 8.1) to prevent sediment and other material entering the SWH.
Reduce the removal of compatible vegetation (e.g., below 2 m in height) within SWH and
associated setbacks to the extent possible. Conduct ground level
cutting/mowing/mulching of vegetation instead of grubbing. Confine grubbing and
stripping to the transmission structure locations and new access roads.
Retain snags (i.e., standing or partially fallen dead trees) to provide wildlife habitat, where
retention is not considered a safety hazard.







Rare Plant Species / Vegetation Communities Mitigation:
Avoidance to known rare plant vegetation communities was achieved via Project design.
Avoidance to three provincially imperiled (S2) rare plant species, alpine
woodsia(Woodsia alpina), floating marsh marigold (Caltha natans) and purple bluejoint
(Calamagrostis purpurascens), was not achieved during Project design. The following
measures will be implemented to mitigate potential effect of the Project on these three
rare plant occurrences:






Prior to construction of each segment, the Owner will contact a resource specialist to
assess the known species or habitat and identify the magnitude of disturbance to the
vegetation feature.






Depending on the species or habitat and the magnitude of disturbance, the
resources specialist will determine a suitable course of action in consultation with the
Owner and, if necessary, the appropriate regulatory agencies.
Install, monitor and manage appropriate erosion and sedimentation controls as outlined
in the Erosion and Sedimentation Control Management Plan (refer to Appendix 4-II,
Section 8.1) to protect rare plant habitat and/or rare vegetation community from runoff
water and sediments as directed by the Environmental Inspector.
In the event that a previously unidentified rare plant species or a rare vegetation
community are suspected or encountered unexpectedly, implement the Rare Plant
Discovery Contingency Plan (refer to Appendix 4-II, Section 7.6):
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IMMEDIATELY HALT WORK IN THAT LOCATION and notify the Owner.
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Inspection and Monitoring Details

Suspend work in the vicinity of the rare plant occurrence or rare vegetation
community. Work at that location may not resume until permission is received from
the Owner.
Suspend activity at that location until the resource specialist has assessed the
feature and determined a suitable course of action in consultation with the Owner
and, if necessary, the appropriate regulatory agencies.
Clearly flag the areas around the vegetation feature to protect the feature.
Do not disturb the plant or community and temporarily flag off the area around the
location to reduce disturbance until proper flags or temporary fences are installed as
needed.
The Owner may contact a resource specialist to identify the species or habitat and
identify the magnitude of disturbance to the vegetation feature.
The Owner will document the location, photograph the feature, and report the
incidence to the appropriate regulatory agencies, as needed. Depending on the
discovery recommendations will be made based on consultation with a resource
specialist and, if necessary, the appropriate regulatory agencies.
Follow mitigation measures provided by the Owner.
Protect rare plant species or rare vegetation community identified adjacent to the
Project Site, if deemed appropriate based on the assessment (adjust slopes to
protect root zones or facilitate shade or sun conditions).
Follow proper soil handling techniques and weed control measures to prevent the
introduction of competitive or invasive species.
Use geotextiles/protective matting, and/or snow covers during the winter, over the
area to protect occurrences from scraping and compacting.
Temporarily fence off undisturbed adjacent areas to protect adjacent seed sources
from being disturbed. Remove temporary fence during Project Site clean-up.
Propagate species or component species, in the case of rare vegetation
communities, via vegetative or reproductive means (e.g., harvesting of seed,
salvaging and transplanting portions of sod and surrounding vegetation or collecting
of cuttings).
Relocate rare plant occurrence, if practicable, and monitor post-construction
response.
Restore surface drainage patterns in the vicinity of the rare plant occurrence to preconstruction conditions as much as practicable.
Revegetate with appropriate certified native seed mixes that will maintain habitat
quality.

Reclamation Mitigation:
Reclaim temporary access roads and temporary workspaces after decommissioning by
implementing clean-up and reclamation measures in the CEPP (refer to Appendix 4-II,
Section 6.9).
Complete clean-up and interim reclamation of the Project footprint under non-frozen
conditions as soon as possible after decommissioning, when Project schedule allows.
Restore disturbed banks and approaches immediately following the removal of temporary
water body crossing structures. Restore bed and bank to the full extent of the disturbed
area including upstream and downstream of the water body crossing location.
Decompact subsoils throughout stripped areas of Project footprint and soils damaged
during wet weather using stripping or other appropriate method.
Revegetation of the riparian zone if necessary will consider DFO’s Measures to Avoid
Causing Harm to Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016)
and MNRF’s Environmental Guidelines for Access Roads and Water Crossings (refer to
Appendix 4-II, Appendix H2; MNR 1990), and Forest Management Guide for Conserving
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Inspection and Monitoring Details

Net Effect

Construction Phase:
The Owner will employ the services of qualified
Environmental Inspector(s) to guide
implementation, monitor and report on the
effectiveness of the construction procedures and
mitigation measures for minimizing potential
impacts.
Monitor the condition of the soils throughout
construction and further assess whether topsoil
is being subject to degradation that will
eventually impact soil capability.
Soil quality issues such as compaction, rutting
and admixing will be visually assessed
throughout the Project footprint during
construction.
Post-construction monitoring of the Project Site
will begin following reclamation, within one
growing season, and annually during operations
to identify and address any reclamation
concerns, including but not limited to soil
erosion, revegetation, slope stability and weeds.

Net effect – decrease in
ecosystem availability and
distribution from reduction in
revegetation success

Biodiversity at the Stand and Site Scales (refer to Appendix 4-II, Appendix H3; MNR
2010a) and its associated Background Rationale document (MNR 2010b).
If mulch (e.g., wood chips and slash debris) is available (i.e., leftover from Project
construction), reseeded sites maybe covered with mulch to hold seeds in place until
germination can occur.

Operation Phase:
Riparian Ecosystems Mitigation:
Existing roads and trails identified in Access and Construction Environmental Maps will
be used.
NextBridge will develop and implement a Transmission Vegetation Management Program
(TVMP) that is similar to the TVMP developed by NextEra (refer to Appendix 4-III,
Appendix D), as required by NERC Standard FAC-003 for transmission lines operating at
200 kV and higher.
Use clearing equipment that minimizes surface disturbance, soil compaction and topsoil
loss (e.g., equipment with low ground pressure tires, or wide track), when working in wet
areas, under wet conditions, or during spring break-up).
Clearing may be accomplished by harvesting equipment, mulchers, and hand cutting.
Specific plant and/or material harvesting sites such as blueberry patches identified by
First Nation communities will be allowed to naturally revegetate (i.e., will not be removed
as incompatible vegetation) in the ROW.
In the event that a previously unidentified Indigenous land and resource use site is
suspected or encountered during operation, follow the Indigenous Land and Resource
Use Site Contingency Plan outlined in the CEPP (refer to Appendix 4-II, Section 7.8).
Restrict the general application of herbicide near rare plants or rare ecological
communities. Spot spraying, wicking, mowing, or hand-picking are acceptable measures
for weed control in these areas.









Rare Plants/ Rare Vegetation Communities Mitigation:
Restrict the general application of herbicide near rare plants or rare ecological
communities. Spot spraying, wicking, mowing, or hand-picking are acceptable measures
for weed control in these areas.
In the event that a rare plant species or a rare vegetation community are suspected or
encountered unexpectedly, implement the Rare Plant Discovery Contingency Plan in the
CEPP (refer to Appendix 4-II, Section 7.6).
Construction Phase:
Riparian Ecosystem Mitigation:
Use existing roads and trails as identified on the Access and Construction Environmental
Maps and comply with conditions outlined in road use agreements.
Follow measures outlined in the Soil Handling Contingency Plan (refer to Appendix 4-II,
Section 7.2) when working under wet conditions.
Follow applicable measures from MNRF’s Environmental Guidelines for Access Roads
and Water Crossings (refer to Appendix 4-II, Appendix H2; MNR 1990 ), and Forest
Management Guide for Conserving Biodiversity at the Stand and Site Scales (refer to
Appendix 4-II, Appendix H3; MNR 2010a ) and its associated Background Rationale
document (MNR 2010b ), Ontario’s Provincial Standards for Temporary Erosion and
Sediment Control Measures (refer to Appendix 4-II, Appendix H4; OPSS 805), General
specifications for Environmental Protection for Construction in Waterbodies and on
Waterbody Banks (refer to Appendix 4-II, Appendix H5; OPSS 182), and Construction
Specifications for Control of Water from Dewatering Operations (refer to Appendix 4-II,
Appendix H6; OPSS 518).



Riparian
ecosystems

Ecosystem availability
and distribution

Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
surface water management and
erosion control;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.
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Construction and
soil salvage
activities reduce
soil quantity and
quality and
success of
revegetation, which
negatively affects
ecosystem
availability and
distribution
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Riparian
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(cont’d)
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Ecosystem availability
and distribution

Project Component or Activity

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)

Mitigation

Inspection and Monitoring Details

Use of Equipment Mitigation:
Implement the Use of Equipment Mitigation listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result in the loss or alteration of the availability
and distribution of ecosystems’ above.
Vegetation Clearing Mitigation:
Implement the Vegetation Clearing Mitigation listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result in the loss or alteration of the availability
and distribution of ecosystems’ above.
Selectively cut vegetation and restrict grubbing within areas with steep slopes or soils
prone to erosion.
Retain compatible vegetation (e.g., below 2 meters (m) in height) where practicable on
areas prone to wind erosion, steep slopes, drainage ways or next to a water body.
Strip the topsoil at burn locations to prevent sterilization of the soil.
Restrict stumping on slopes prone to erosion and difficult terrain to reduce soil
disturbance and erosion.






Soil Salvage Mitigation:
Apply geotextile, matting (refer to Appendix 4-II, Appendix B, Figure B-13) or fill material
(e.g., gravel) as appropriate. Place a membrane (filter fabric) between fill material and
soil to minimize admixing.
Strip topsoil within the Project footprint.
Remove soil in lifts and strip available topsoil in one lift.
Limit grading on areas prone to erosion or steep slopes.
For construction scheduled to occur under frozen conditions, and where topsoil stripping
is required, attempt to pre-strip topsoil prior to freeze-up, where conditions permit.
Rip frozen topsoil to the same depth as the stripping requirements. Do not over rip and
avoid overstripping.
Sufficient space (approximately 1 m) will be left between the topsoil and subsoil piles. If
space is limited, separate stripped topsoil and excavated subsoil using a visible
separation barrier (e.g., biodegradable filter cloth, geotextile fabric, snow).
If topsoil is being degraded, consider stripping topsoil as outlined below or implement the
measures outlined in the Soil Handling Contingency Plan (refer to Appendix 4-II,
Section 7.2).
Suspend or postpone topsoil handling during high wind or wet conditions, where
practicable. If it is not possible to suspend or postpone the construction activities, a sitespecific Erosion and Sedimentation Control Plan will be implemented in consultation with
the Owner.











Erosion Control Mitigation:
Implement the Erosion Control Mitigation as listed in the potential effect for ‘Alteration in
hydrology from Project activities can cause soil erosion and moisture changes, which can affect
ecosystem availability and distribution’ below. In addition, implement the following measures:
To minimize drifting soils and loss of topsoil in areas prone to wind or water erosion
stabilized the disturbed area as soon as practicable by:
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spreading wood chips or straw crimping (weed-free straw);
sowing a fast growing ground cover (e.g., cereal crop);
installing erosion control blankets; or

walking down tree and shrub debris over exposed soils (rollback).
Tackify, cover, seed, apply water or pack the topsoil stockpiles and windrows with
approved equipment, if soils prone to wind erosion.
Suspend or postpone topsoil handling during high wind or wet conditions, where
practicable. If it is not possible to suspend or postpone the construction activities, a site-
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Mitigation

Inspection and Monitoring Details

Net Effect

Construction Phase:
The Owner will employ the services of qualified
Environmental Inspector(s) to guide
implementation, monitor and report on the
effectiveness of the construction procedures and
mitigation measures for minimizing potential
impacts
Post-construction monitoring of the Project Site
will begin following reclamation, within one
growing season, and annually during operations
to identify and address any reclamation
concerns, including but not limited to soil
erosion, revegetation, slope stability and weeds.

Net effect – decrease in
ecosystem availability and
distribution from changes in
hydrology

specific Erosion and Sedimentation Control Plan will be implemented in consultation with
the Owner.
Reclamation Mitigation:
Implement the Reclamation Mitigation listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result in the loss or alteration of the availability
and distribution of ecosystems’ above. In addition, implement the following measures:
Postpone decompaction of subsoils, if soils are moist, until soils dry so that the soils
fracture when ripped.
Do not mix topsoil and subsoil disturbed during grading with foreign material
(e.g., stumps and brush).
Stabilize disturbed areas (e.g., cover exposed areas with erosion control blankets or
tarps to keep the soil in place and prevent erosion) or cover disturbed areas with mulch
(e.g., wood chips, slash debris) to prevent erosion.





Re-contour disturbed areas to restore drainage patterns and the
approximate preconstruction profile.
Riparian
ecosystems

Ecosystem availability
and distribution

Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
surface water management and
erosion control;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.







Alteration in
hydrology from
Project activities
can cause soil
erosion and
moisture changes,
which can affect
ecosystem
availability and
distribution

Construction Phase:
Riparian Ecosystems Mitigation:
Use existing roads and trails as identified on the Access and Construction Environmental
Maps and comply with conditions outlined in road use agreements.
Follow applicable measures from MNRF’s Environmental Guidelines for Access Roads
and Water Crossings (refer to Appendix 4-II, Appendix H2; MNR 1990 ), and Forest
Management Guide for Conserving Biodiversity at the Stand and Site Scales (refer to
Appendix 4-II, Appendix H3; MNR 2010a ) and its associated Background Rationale
document (MNR 2010b ), Ontario’s Provincial Standards for Temporary Erosion and
Sediment Control Measures (refer to Appendix 4-II, Appendix H4; OPSS 805), General
specifications for Environmental Protection for Construction in Waterbodies and on
Waterbody Banks (refer to Appendix 4-II, Appendix H5; OPSS 182), and Construction
Specifications for Control of Water from Dewatering Operations (refer to Appendix 4-II,
Appendix H6; OPSS 518).




Erosion Control Mitigation:
Follow applicable measures from Ontario’s Provincial Standards for Temporary Erosion
and Sediment Control Measures (refer to Appendix 4-II, Appendix H4; OPSS 805).
Install, monitor and manage appropriate erosion and sedimentation controls as outlined
in the preliminary Erosion and Sedimentation Control Management Plan (refer to
Appendix 4-II, Section 8.1) to minimize or avoid sediment mobilization from the disturbed
areas to environmentally sensitive features (drainages or water bodies, rare plants,
wetlands).
Maintain an adequate supply of erosion and sedimentation control materials on site prior
to commencement of construction at site specific locations and train Project personnel on
the use of this equipment. Standard erosion and sedimentation control materials that may
be kept on site include:
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silt fencing with stakes or straw bales;
geotextile fabric, landscape fabric, tarps or similar products for ground cover or
stockpiles;
sand/plastic bags and/or poly rolls (for use in temporary dams, catchment areas or
sumps);
shovels and small sledge hammers;
certified weed-free seed mix appropriate for the area; and

pumps, hoses, and other fittings as needed to collect, settle and/or discharge
sediment laden water away from water bodies.
Temporary erosion control measures must be:
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Operation Phase:
NextBridge will oversee implementation of the
environmental management measures described
in the OEMP during operation and maintenance.
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Criteria

Indicator

Project Component or Activity

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)

Mitigation












Inspection and Monitoring Details

Net Effect

Construction Phase:
The Owner will employ the services of qualified
Environmental Inspector(s) to guide
implementation, monitor and report on the
effectiveness of the construction procedures and
mitigation measures for minimizing potential
impacts.

No net effect

properly installed;
installed before or immediately after initial disturbance; and

regularly inspected and properly maintained (e.g., repaired, replaced or
supplemented with functional materials) throughout construction until permanent
erosion control is established or reclamation is complete.
Erosion and sedimentation controls will remain in place until the construction activities
are completed and the disturbed area has been stabilized, restored and revegetated.
Where vegetation has established, or risk for erosion and sedimentation has been
mitigated, remove temporary erosion and sediment control measures.
Selectively cut vegetation and restrict grubbing within areas with steep slopes or soils
prone to erosion.
Restrict stumping on slopes prone to erosion and difficult terrain to reduce soil
disturbance and erosion.
Limit grading on areas prone to erosion or steep slopes.
Retain compatible vegetation (e.g., below 2 meters (m) in height) where practicable on
areas prone to wind erosion, steep slopes, drainage ways or next to a water body.

Water Body Crossing Structure Mitigation:
Vehicles and equipment will cross water bodies using existing and/or approved
equipment crossings.
Use existing bridges to cross water bodies and comply with conditions outlined in road
use agreements.
Construct water body crossing structures according to the crossing method identified on
the Environmental Alignment Sheets and the Access and Construction Environmental
Maps and summarized in the water body crossing lists (refer to Appendix 4-II, Appendix I)
and in accordance with regulatory approvals.
Fording of a water body is not permitted unless approved by the appropriate regulatory
agency. If fording is approved by the appropriate regulatory agency (e.g., MNRF, LRCA),
it will be limited to a one-time event (i.e., over and back) and will occur only if an existing
crossing at another location is not available or practical to use. If repeated crossings of
the water body are required, a temporary crossing structure will be installed.
Install clear-span structures using best management practices and following all
environmental approval conditions (refer to Appendix 4-II, Figures B-7, B-8 and B-9).
Postpone instream construction if excessive flows or flood conditions are present or
anticipated. Resume activities when water levels have subsided or equipment/techniques
suitable for conditions are deployed.








Reclamation Mitigation:
Temporary water body crossing structures must be removed prior to spring freshet unless
they are appropriately sized by a qualified engineer to convey the design flow event and
approved by the appropriate regulatory agency (e.g., MNRF, LRCA and DFO).
Restore disturbed banks and approaches immediately following the removal of temporary
water body crossing structures as outlined in the CEPP (refer to Appendix 4-II, Section
6.9).
Re-contour disturbed areas to restore drainage patterns and the approximate
preconstruction profile.
Construction Phase:
Spill Prevention Mitigation:
The Contractor will adhere to the Spill Prevention and Response Contingency Plan (refer
to Appendix 4-II, Section 7.1) to prevent spills and/or release.
Maintain an adequate supply of spill prevention and emergency response equipment
onsite at all times and train Project personnel on the use of this equipment. The risk for
site-specific spills will be used to determine the appropriate type of response equipment
and suitable location for storage. The Contractor will also provide a list of required stand-




Riparian
ecosystems

Ecosystem availability
and distribution

Project activities during the construction
phase, including:
site access development,
site preparation and soil salvage
(e.g., surveying and flagging,
clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
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Chemical and
hazardous material
spills can degrade
soil quality and
directly kill plants,
which negatively
affects ecosystem
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Criteria

Indicator

Project Component or Activity
domestic waste (solid and liquid)
management;
construction of temporary
workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including
cable splicing;
decommissioning of temporary
access roads and workspaces; and
clean-up and reclamation.









Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.



Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)
availability and
distribution

Mitigation
















Inspection and Monitoring Details

by equipment and required spill response container supplies to respond to large volume
spills.
Vehicles/equipment used on site are equipped with individual spill kits and Project
personnel will have appropriate training on the location and use of spill kits.
Maintain equipment in good operating condition and inspect regularly for cleanliness,
leaks, excess oil or grease. Identified problems or deficiencies shall be corrected in a
timely manner.
Fuel and servicing vehicles will carry at a minimum:






fire extinguishers;
shovels;
an impermeable barrier for placing under vehicles to be serviced; and

hydrocarbon spill kits complete with a minimum of 10 kilograms (kg) of sorbent
material for clean-up of small spills. The contents of spill kit must be replenished as
soon as possible following its use.
Washing, re-fuelling or equipment maintenance activities are not to occur within 100 m of
a water body. If re-fuelling within 100 m of a water body cannot be avoided, the
Contractor is to provide and implement a site-specific spill prevention plan.
Perform equipment servicing, such as oil changes and hydraulic repairs with potential for
spills over an impervious tarp to contain spills when done on site or within the ROW.
Employ the following measures to reduce the risk of fuel spills:





containers, hoses, nozzles are free of leaks;
equip fuel nozzles with automatic shutoffs; and

if both ends of the hose are not visible have operators stationed at both ends of the
hose during fuelling.
Construction equipment will arrive on the Project footprint clean (i.e., free of soil and
vegetative debris) in accordance with the Clean Equipment Protocol for Industry (refer to
Appendix 4-II, Appendix H1; Halloran et al. 2013) and in good working order (i.e., no oil
or hydraulic fluid leaks). Equipment will be inspected for leaks routinely throughout the
duration of construction.
The transportation, storage, and handling of hazardous materials (e.g., fuel, hydrocarbon,
brake fluids) will be in compliance with the Technical Standards and Safety Act, 2000, the
Transportation of Dangerous Good Act, 1992, the National Fire Code (National Fire Code
of Canada 2010), the Explosives Act (Government of Canada 1985), and the
Occupational Health and Safety Act (Government of Ontario 1990).
Project personnel will be trained for handling, receiving, shipping hazardous materials.
Hazardous materials will be transported in approved containers in licensed vehicles.
Hazardous materials will be stored in appropriate containers and placed in suitable
designated areas:
Store fuel storage tanks in a secondary containment tub to prevent fuels from escaping;



store fuel storage tanks larger than 25 L in a secondary containment system (e.g.,
tidy-tank, double-walled containment tub) with a holding capacity equal to 110% of
the volume stored; and
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store hydrocarbon storage containers greater than 23 litres in a secondary
containment (e.g., polyethylene containment tub) with a holding capacity of 110% of
the volume stored.
Fuel storage tanks will be visually inspected on a regular basis so that they do not leak,
are sealed with a proper fitting lip, and labelled accordingly. Identified problems or
deficiencies shall be corrected in a timely manner
Implement controls and utilize containment and/or spill trays when transferring hazardous
materials between containers or working near drains, ditches and environmentally
sensitive features.
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The Owner or the Environmental Inspector may
inspect equipment and vehicle arriving on
Project footprint prior to Project footprint entry.

Operation Phase:
NextBridge will oversee implementation of the
environmental management measures described
in the OEMP during operation and maintenance.
NextBridge may inspect equipment and vehicles
arriving on the Project footprint prior to arriving at
the job.
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Criteria

Indicator

Project Component or Activity

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)

Mitigation

Inspection and Monitoring Details

Net Effect

Operation Phase:
NextBridge will oversee implementation of the
environmental management measures described
in the OEMP during operation and maintenance.

Net effect – decrease in
ecosystem availability and
distribution from herbicides

Construction Phase:
The Owner will appoint qualified Environmental
Inspector(s) to guide implementation, monitor
and report on the effectiveness of the
construction procedures and mitigation
measures for minimizing potential impacts

Net effect – decrease in
ecosystem availability and
distribution from dust and air
emissions

Spills Mitigation:
Prior to construction of the Project, the Contractor will develop an Environmental
Emergency Response Plan for review and approval by the Owner that describes
response procedures to potential environmental incidents or emergencies (e.g., spills,
fire, erosion or sedimentation), clearly indicates responsibilities for communication and
reporting, and provides contact names and details for individuals to be contacted in case
of emergency.
In the event that any spills occur, implement the reporting measures provided in the
Spill Prevention and Response Contingency Plan (refer to Appendix 4-II, Section 7.1).





Operation Phase:
Spill Prevention Mitigation:
Implement the Spill Prevention Mitigation listed in the Construction Phase for the above.
Spills Mitigation:
In the event that any spills occur, implement the reporting measures provided in the
Spill Prevention and Response Contingency Plan (refer to Appendix 4-III, Appendix C).
Construction Phase:
The use of herbicides is prohibited.


Riparian
ecosystems

Ecosystem availability
and distribution

Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.



Herbicide
application can
degrade soil quality
and directly kill
plants, which
negatively affects
ecosystem
availability and
distribution



Operation Phase:
Use of Herbicide Mitigation:
Use of herbicides/pesticides will follow requirements under the Pesticides Act.
Necessary permits will be obtained for the application, transportation, storage, and disposal
of pesticides. Only herbicide products registered for use in Canada by the Pest
Management Regulatory Agency of Health Canada will be used.
Storage, handling and application of herbicide will comply with the Ontario Clean Water Act.
Do not use herbicides within 100 m of identified wells.
No aerial application of herbicides is planned in the ROW. If herbicide use is necessary it
will be applied on the ground as spot application.
Apply approved herbicides under the direction of a provincially-licensed applicator.
Prohibit the use of herbicides within the 30 m water body buffer unless the herbicide
application is conducted by ground application equipment or otherwise approved by the
relevant regulatory agency.
No herbicides will be used in sensitive areas including reserve lands, provincial parks, within
30 m of water bodies and certain other edible and medicinal plant harvesting areas the
communities have identified.
Restrict the general application of herbicide near rare plants or rare ecological communities.
Spot spraying, wicking, mowing, or hand-picking are acceptable measures for weed control
in these areas.
NextBridge will post on their website (www.nextbridge.ca) relevant information about the
application of herbicide (e.g., anticipated dates, areas to be sprayed, sprayed dates) to
advise the public of herbicide use along the ROW.
Construction Phase:
Air Quality/Emission Mitigation
Turn off vehicles and equipment when not in use and minimize idling, unless weather and/or
safety conditions dictate the need for them to remain turned on and in a safe operating
condition.
Noise abatement, emission and pollution control equipment on machinery should be in
place, properly maintained and in good working order.
Keep equipment well-maintained.
Burning of slash will be in accordance with regulatory approvals and permits and subject to
agreements with landowners, SFL holders (e.g., overlapping agreements).














Riparian
ecosystems

Ecosystem availability
and distribution

Project activities during the construction
phase, including:
site access development,
site preparation and soil salvage
(e.g., surveying and flagging,
clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
construction of temporary
workspaces;
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Table 12-23: Project-Environment Interactions for Riparian Ecosystems

Criteria

Indicator

Project Component or Activity
decommissioning of temporary
access roads and workspaces; and
clean-up and reclamation.

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)




Mitigation

Inspection and Monitoring Details

Net Effect

Construction Phase:
The Owner will employ the services of qualified
Environmental Inspector(s) to guide
implementation, monitor and report on the
effectiveness of the construction procedures and
mitigation measures for minimizing potential
impacts
The Owner or the Environmental Inspector may
inspect equipment and vehicle arriving on
Project footprint prior to Project footprint entry.
The Environmental Inspector will monitor the
implementation of the Weed Management Plan
and provides recommendations to improve the
Weed Management Plan on an ongoing basis.
The Contractor will monitor and manage weed
infestations on a regular and ongoing basis
along the ROW and on topsoil stockpiles to
determine need for additional weed control
measures.
Post-construction monitoring of the Project Site
will begin following reclamation, within one
growing season, and annually during operations
to identify and address any reclamation
concerns, including but not limited to soil
erosion, revegetation, slope stability and weeds.
Weed survey to identify and map occurrence of
weed on ROW (on an annual basis for the first
year following construction) for species
composition and abundance.

Net effect – decrease in
ecosystem availability and
distribution from introduction and
spread of noxious and invasive
plant species

dust control measures (e.g., spray dust control solution that holds moisture for a
 Implement
long period of time causing dust to settle) as advised by the Environmental Inspector.
minimize drifting soils and loss of topsoil in areas prone to wind or water erosion stabilize
 To the
disturbed area as soon as practicable by:





spreading wood chips or straw crimping (weed-free straw); sowing a fast growing ground
cover (e.g., cereal crop);
installing erosion control blankets; or

walking down tree and shrub debris over exposed soils (rollback).
Suspend or postpone topsoil handling during high wind or wet conditions, where practicable.
If it is not possible to suspend or postpone the construction activities, a site-specific
Erosion and Sedimentation Control Plan will be implemented in consultation with the
Owner.
Retain compatible vegetation (e.g., below 2 meters (m) in height) where practicable on areas
prone to wind erosion, steep slopes, drainage ways or next to a water body.
Tackify, cover, seed, apply water or pack the topsoil stockpiles and windrows with approved
equipment, if soils prone to wind erosion.
Use multi passenger vehicles to transport workers to site when practicable.
Construction Phase:
Weed Management Mitigation:
The Owner, its authorized representatives, contractor(s), and subcontractors, shall
implement measures to reduce spreading of noxious weeds in accordance with the Weed
Control Act.
Construction equipment, including vehicles and rig mats, will arrive on the Project
footprint clean (i.e., free of soil and vegetative debris) in accordance with the Clean
Equipment Protocol for Industry (refer to Appendix 4-II, Appendix H1; Halloran et al.
2013).
Any equipment, which arrives in a dirty condition, will not be allowed on the Project
footprint until the equipment has been cleaned either by hand (track shovel), high
pressure water, or compressed air.
Re-clean vehicles and equipment if an area of weed infestation is encountered on the
Project footprint prior to advancing to a weed-free area.
Cleaning stations may be implemented along the Project.
Keep records of cleaning locations.
Use certified native seed mix as required for site revegetation and provide the analysis
certificate to the Owner.
Do not accept seed that contains noxious weeds.
In the event that a species of weed becomes problematic to control and management, a
site-specific Weed Management Plan will be developed and implemented in order to
remove the population, or if that is not possible, minimize any further spread and impacts
of the population.
The Contractor may contact a local resource specialist (e.g., Weed Inspector) or
Agriculture Information Centre for assistance.
Weed control measures options are subject to agreements with landowners, or other third
parties.
The use of herbicides during construction is prohibited.



Riparian
ecosystems

Ecosystem availability
and distribution

Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including
cable splicing;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.
reclamation of decommissioned
access roads, laydown yards,
staging areas, and construction
camps.










Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.



Equipment can
introduce and
spread noxious
and invasive plant
species, which
negatively affects
ecosystem
availability and
distribution

















Operation Phase
Weed Management Mitigation:
Equipment is to arrive on site in a clean condition in accordance with the Clean
Equipment Protocol for Industry (Halloran et al. 2013) and is to be maintained free of fluid
leaks.
Weed Management Plan (refer to Appendix 4-II, Section 8.4) will be implements, when
required.
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Operation Phase:
NextBridge will oversee implementation of the
environmental management measures described
in the OEMP during operation and maintenance.
NextBridge may inspect equipment and vehicles
arriving on the Project footprint prior to arriving at
the job.
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Table 12-23: Project-Environment Interactions for Riparian Ecosystems

Criteria

Indicator

Project Component or Activity

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)

Mitigation

Inspection and Monitoring Details

Net Effect


Riparian
ecosystems

Ecosystem composition

Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including
cable splicing;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.
reclamation of decommissioned
access roads, laydown yards,
staging areas, and construction
camps.










Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.
Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
surface water management and
erosion control;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.

Site preparation,
construction and
maintenance
during operations
result in loss or
alteration of
ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result in loss or alteration of ecosystem
availability and distribution’ above.

Construction and
soil salvage
activities reduce
soil quantity and
quality and
success of
revegetation, which
negatively affects
ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Construction and soil
salvage activities reduce soil quantity and quality and success of revegetation, which negatively
affects ecosystem availability and distribution’ above.

NextBridge will conduct a weed monitoring
program to identify and prioritize weeds for
removal.
Implement the inspection and monitoring measures
listed in the potential effect for ‘Site preparation,
construction and maintenance during operations result
in loss or alteration of ecosystem availability and
distribution’ above.

Net effect –
Loss or alteration of ecosystem
composition from physical
footprint



Riparian
ecosystems

Ecosystem composition
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Implement the inspection and monitoring measures
listed in the potential effect for ‘Construction and soil
salvage activities reduce soil quantity and quality and
success of revegetation, which negatively affects
ecosystem availability and distribution’ above.

Net effect - decrease in
ecosystem composition from
reduction in revegetation success
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Table 12-23: Project-Environment Interactions for Riparian Ecosystems

Criteria
Riparian
ecosystems

Indicator
Ecosystem composition

Project Component or Activity
Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
surface water management and
erosion control;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.
Project activities during the construction
phase, including:
site access development,
site preparation and soil salvage
(e.g., surveying and flagging,
clearing and grubbing, and topsoil
stripping and grading);
hauling of materials;
domestic waste (solid and liquid)
management;
construction of temporary
workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including
cable splicing;
decommissioning of temporary
access roads and workspaces; and
clean-up and reclamation.



Riparian
ecosystems

Ecosystem composition















Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.
Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.

Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)
Alteration in
hydrology from
Project activities
can cause soil
erosion and
moisture changes,
which can affect
ecosystem
composition

Mitigation

Inspection and Monitoring Details

Net Effect

Implement the mitigation measures listed in the potential effect for ‘Alteration in hydrology from
Project activities can cause soil erosion and moisture changes, which can affect ecosystem
availability and distribution’ above.

Implement the inspection and monitoring measures
listed in the potential effect for ‘Alteration in hydrology
from Project activities can cause soil erosion and
moisture changes, which can affect ecosystem
availability and distribution’ above.

Net effect - decrease in
ecosystem composition from
changes in hydrology

Chemical and
hazardous material
spills can degrade
soil quality and
directly kill plants,
which negatively
affects ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Chemical and hazardous
material spills can degrade soil quality and directly kill plants, which negatively affects
ecosystem availability and distribution’ above.



No net effect

Herbicide
application can
degrade soil quality
and directly kill
plants, which
negatively affects
ecosystem
composition
Dust and air
emissions can
degrade soil quality
and directly reduce
plant health, which
negatively affects
ecosystem
composition

Implement the mitigation measures listed in the potential effect for ‘Herbicide application can
degrade soil quality and directly kill plants, which negatively affects ecosystem availability and
distribution’ above.

Implement the inspection and monitoring measures
listed in the potential effect for ‘Herbicide application
can degrade soil quality and directly kill plants, which
negatively affects ecosystem availability and
distribution’ above.

Net effect – decrease in
ecosystem composition from
herbicides

Implement the mitigation measures listed in the potential effect for ‘Dust and air emissions can
degrade soil quality and directly reduce plant health, which negatively affects ecosystem
availability and distribution’ above.

Implement the inspection and monitoring measures
listed in the potential effect for ‘Dust and air emissions
can degrade soil quality and directly reduce plant
health, which negatively affects ecosystem availability
and distribution’ above.

Net effect – decrease in
ecosystem composition from dust
and air emissions

Implement the inspection and monitoring
measures listed in the potential effect for
‘Chemical and hazardous material spills can
degrade soil quality and directly kill plants, which
negatively affects ecosystem availability and
distribution’ above.



Riparian
ecosystems

Ecosystem composition



Riparian
ecosystems

Ecosystem composition

Project activities during the construction
phase, including:
site access development,
site preparation and soil salvage
(e.g., surveying and flagging,
clearing and grubbing, and topsoil
stripping and grading);
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Table 12-23: Project-Environment Interactions for Riparian Ecosystems

Criteria

Riparian
ecosystems

Indicator

Ecosystem composition

Project Component or Activity






hauling of materials;
construction of temporary
workspaces;
decommissioning of temporary
access roads and workspaces; and
clean-up and reclamation.
Project activities during the construction
phase, including:
site access development, site
preparation and soil salvage (e.g.,
surveying and flagging, clearing and
grubbing, and topsoil stripping and
grading);
construction of temporary
workspaces;
geotechnical investigations;
foundation installation;
conductor installation, including
cable splicing;
decommissioning of temporary
access roads and workspaces; and
clean up and reclamation.
reclamation of decommissioned
access roads, laydown yards,
staging areas, and construction
camps.










Description of
Potential ProjectEnvironment
Interaction
(Potential Effect)

Equipment can
introduce and
spread noxious
and invasive plant
species, which
negatively affects
ecosystem
composition

Mitigation

Inspection and Monitoring Details

Net Effect

Implement the mitigation measures listed in the potential effect for ‘Equipment can introduce
and spread noxious and invasive plant species, which negatively affects ecosystem availability
and distribution’ above.

Implement the inspection and monitoring measures
listed in the potential effect for ‘Equipment can
introduce and spread noxious and invasive plant
species, which negatively affects ecosystem availability
and distribution’ above.

Net effect – decrease in
ecosystem composition from
introduction and spread of
noxious and invasive plant
species

Project activities during the operation
phase, including:
maintenance of access roads,
transmission line, and preferred
ROW.



CEPP = Construction Environmental Protection Plan; DFO = Fisheries and Oceans Canada; LRCA = Lakehead Region Conservation Authority; MNRF = Ministry of Natural Resources and Forestry; NERC = North American Electric Reliability Corporation; OEMP = Operation Environmental Management
Plan; ROW = right-of-way; SWH = Significant Wildlife Habitat; SFL = Sustainable Forest Licence; TVMP = Transmission Vegetation Management Program.
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12.5 Net Effects Characterization
12.5.1 Approach
A summary of the characterization of net effects from the Project on vegetation and wetlands is provided in the
following sections. Net effects are described after the implementation of effective mitigation, and summarized
according to the factors of significance including direction, magnitude, geographic extent, duration/reversibility,
frequency, and likelihood of the effect occurring following the methods described in Section 5.5.4. The definition
for magnitude is provided in Table 12-24, while general definitions for other factors of significance are provided in
Section 5.5.4 (refer to Table 5-5). Implementation of proven mitigation in Table 12-18, Table 12-21 and
Table 12-23 discussed in Section 12.4, in the CEPP (refer to Appendix 4-II) and in the OEMP (refer to
Appendix 4-III) is expected to avoid or reduce the duration, magnitude, and extent of the net effect on vegetation
and wetlands.
Changes in indicators for each vegetation and wetland criterion were estimated relative to the baseline
characterization to describe and classify net effects, as follows:




Changes in ecosystem availability were estimated quantitatively (i.e., hectares) for each ecosystem type.



Changes in ecosystem composition were qualitatively predicted for species richness (or diversity) and
abundance. Ecosystem composition is primarily affected by changes in the amount of moisture and sunlight,
competition with invasive species, and dust deposition.

Changes in ecosystem distribution were qualitatively examined through the use of ecosystem mapping.
Linear feature density (e.g., roads) was used to help inform changes in distribution and connectivity.

Table 12-24:

Magnitude Effect Levels for Vegetation and Wetlands

Effects Characteristic

Definition

Description
Magnitude was defined for each effect using a
narrative or numeric quantification (e.g., number of
hectares, number of individuals), except where the
intensity or degree of change was negligible.

Magnitude is the intensity of the effect or a measure
of the degree of change from existing (baseline)
conditions expected to occur in the criterion.

Magnitude

Negligible effects are detectable changes to
indicators that are predicted to result in no
measurable effects to a criterion or where changes
are well within the adaptive capacity of the criterion
(e.g., dust deposition reduces the health of some
plants inhabiting ecosites immediately adjacent to the
Project footprint during construction, but has no
measurable effect on upland ecosystems in the study
area).

12.5.2 Results
12.5.2.1
12.5.2.1.1

Upland Ecosystems – Ecosystem Availability and Distribution
Loss or alteration of ecosystem availability and distribution

Upland ecosystems in the vegetation and wetlands LSA and RSA are considered to be within the limits of resilience
and adaptive capacity to changes in availability, distribution, and composition. In the net effects assessment,
upland ecosystems are expected to remain common and well distributed in the vegetation and wetlands LSA and
RSA. Within the vegetation and wetlands LSA, an estimated 98.3% of non-disturbed upland ecosystems present
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at baseline would remain intact in after taking Project effects into consideration. Moreover, the implementation of
appropriate invasive species (i.e., weeds) control during progressive reclamation as outlined in the CEPP (refer to
Appendix 4-II) would minimize the potential for invasive species to occupy upland ecosystems adjacent to the
Project. The three least available and distributed ecosites in the vegetation and wetlands LSA (i.e., Trembling
Aspen - Black Spruce - Balsam Poplar - Moist Soil [NW10], Red Pine - White Pine: Fresh, Fine Loamy Soil [NW24]
and Black Ash Hardwood: Fresh, Silty - Clayey Soil [NW30]) and vegetation and wetlands RSA (i.e., Red Pine
[C12], Talus or Steep Slope [NW05], and Prairie/Savannah [NW10]) are not disturbed by the Project. There is a
predicted loss of less than 1 ha of upland SOCC habitat within the vegetation and wetlands LSA and RSA,
representing a loss of less than 0.1% of the available upland SOCC habitat within the vegetation and wetlands
LSA and RSA. There is also a predicted loss of 3 ha of the CLVAs (<0.1% of baseline characterization) in the
ecodistricts that intersect with the vegetation and wetlands LSA.
Negative effects on the availability and distribution of upland ecosystems from the Project were assessed as
certain, continuous, and local in scale. Construction of the Project is expected to remove upland ecosystems and
the effects of the changes are expected to be confined to the Project footprint and extend into the vegetation and
wetlands LSA, respectively. The duration of the effect associated with the temporary access roads and
workspaces was considered to be long-term; however, the duration of effect associated with the preferred route
ROW, structures and permanent access roads was considered to be permanent and irreversible. Effects on treed
upland ecosites that are under the preferred route ROW were also considered to be permanent due to maintaining
a maximum vegetation height of approximately 2 m to meet safety requirements during operation of the Project.
In contrast, effects on upland ecosystems from temporary workspaces were predicted to be reversible in the longterm. Reclamation of non-treed upland ecosites along the preferred route ROW is also expected to result in
long-term reversible effects. Overall change in ecosystem availability and distribution were predicted to have a net
effect with measurable changes to upland ecosystems (refer to Table 12-25). This effect is considered in the
assessment of cumulative effects.

12.5.2.1.2

Decrease in soil quality and quantity and revegetation success reduces
ecosystem availability and distribution

With effective implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II),
some changes in soil quantity and quality from construction activities and soil stockpiling, and the associated
effects on revegetation of upland ecosystems are anticipated. Changes to ecosystem availability and distribution
within the Project footprint may be detectable, but would not have a measurable effect on upland ecosystems in
the vegetation and wetlands LSA relative to baseline conditions. Net effects were characterized as direct, predicted
to be possible (may occur but not likely) and infrequent (rarely occur) during construction. Effects were predicted
to be reversible following reclamation activities during operation (medium-term). Overall changes in soil quality
and quantity were predicted to have a net effect with negligible magnitude on upland ecosystems (refer to
Table 12-25) and this effect is not considered in the assessment of cumulative effects.

12.5.2.1.3

Alterations to hydrology decrease ecosystem availability and distribution

With effective implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II),
some detectable changes to site-specific soil moisture regimes (and erosion) adjacent to smaller drainages
were predicted during construction and into operation until vegetation cover is restored in the surrounding area
(refer to Section 7.6). Any associated site-specific and indirect changes in ecosystem availability and distribution
may extend into the vegetation and wetlands LSA beyond the Project footprint (local effects), but were predicted
to rarely occur (infrequent) and were unlikely with the application of best management practices. Effects were
assessed as long-term but reversible. Overall changes in hydrology were predicted to have a net effect with
negligible magnitude on upland ecosystems (refer to Table 12-25) and this effect is not considered in the
assessment of cumulative effects.
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12.5.2.1.4

Herbicide application on soils reduce ecosystem availability and distribution

With effective implementation of mitigation identified in Table 12-18, the CEPP (refer to Appendix 4-II), and OEMP
(refer to Appendix 4-III) herbicide use to control vegetation growth beneath the transmission line was predicted to
result in site-specific and detectable changes in plant health, and possibly on ecosystem availability and
distribution (i.e., effects may occur, but are unlikely). Mitigation should prevent or limit overspray, and the use of
herbicide should result in less physical damage to adjacent soils and plants than mechanical removal. Effects on
non-targeted plants were predicted to be frequent (occur intermittently throughout operation) and extend
throughout the life of the Project (permanent), but will be restricted to the Project footprint. It is anticipated that not
all the same ecosites would be subjected to overspray during each subsequent application. Overall, herbicides
were predicted to have a net effect with negligible magnitude on upland ecosystems (refer to Table 12-25) and
this effect is not considered in the assessment of cumulative effects.

12.5.2.1.5

Dust and air emissions reduce ecosystem availability and distribution

With effective implementation of mitigation planned for the Project (refer to Table 12-18) and the CEPP (refer to
Appendix 4-II), deposition of dust and air emissions are predicted to result in detectable changes in the health of
plants immediately adjacent to construction areas, and possibly ecosystem availability and distribution. These
changes were not predicted to result in measurable effects on upland ecosystems in the vegetation and wetlands
LSA relative to baseline conditions. Effects were assessed as indirect and frequent during construction, and should
be reversible during operation (medium term) when site preparation and clearing, and large numbers of heavy
equipment and light vehicles are no longer required. Overall, changes from dust and air emissions were predicted
to result in net effects with negligible magnitude on upland ecosystems (refer to Table 12-25) and this effect is not
considered in the assessment of cumulative effects.

12.5.2.1.6

Introduction and spread of noxious and invasive plant species reduce ecosystem
availability and distribution

Effective implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II) is
expected to avoid and minimize the introduction and spread of noxious and invasive species so that changes to
native vegetation and ecosystem availability and distribution may occur, but are unlikely (possible likelihood of
occurrence). Any associated site-specific and indirect changes in ecosystem availability and distribution may
extend into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely occur
(infrequent). Effects should be mostly confined to the construction phase as the need for soil moving activities and
large numbers of equipment is minimal during operation (i.e., effects are medium-term). Overall, changes from
invasive plant species were predicted to result in net effects with negligible magnitude on upland ecosystems (refer
to Table 12-25) and this effect is not considered in the assessment of cumulative effects.

12.5.2.2
12.5.2.2.1

Upland Ecosystems – Ecosystem Composition
Loss or alteration of ecosystem composition

Forested areas would undergo a predicted loss of approximately 2,448 ha (1.8% of baseline characterization) due
to the Project in the vegetation and wetlands LSA. Forested areas in closer proximity to new development may be
affected by removal of wildlife trees and other edge effects (e.g., sensory disturbance, ingress of generalist or
invasive species, changes in moisture and sunlight) that can negatively influence conditions. The condition of
upland ecosystems may be affected by the proximity of upland ecosystems to Project infrastructure and by the
removal of some wildlife trees.
Non-forested areas such as grassland habitat edges are prone to ingress by generalist wildlife species
(i.e., species that will use a variety of habitats) that may displace grassland specialists. Construction of the Project
and site activities would not impact the Prairie/Savannah (NW10) ecosite; however, surrounding disturbance could
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increase the likelihood of invasion from non-native plant species. Grasslands with intact soils that occur away from
disturbances are resistant to invasion by non-native plant species. No noxious or invasive plant species were
detected during baseline studies in upland ecosystems (refer to Appendix 12-I; Appendix 12-II).
Construction of the Project may create edge effects and cause potential introduction of invasive species that may
alter upland species abundance and richness, causing a negative net effect to upland ecosystem composition
(i.e., possible effect).
The operation phase of the Project is considered to be indefinite and thus, for the purposes of this assessment,
these effects were considered to be permanent and irreversible. Overall change in ecosystem composition was
predicted to have a net negative effect with a measurable change to upland ecosystems (refer to Table 12-25).
This effect is considered in the assessment of cumulative effects.

12.5.2.2.2

Decrease in soil quality and quantity and revegetation success reduces
ecosystem composition

With effective implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II),
some changes in changes in soil quantity and quality from construction activities and soil stockpiling, and the
associated effects on revegetation of upland ecosystems are anticipated. Changes to ecosystem composition
within the Project footprint may be detectable, but was not predicted to result in a measurable effect on upland
ecosystems in the vegetation and wetlands LSA relative to baseline conditions. Net effects were assessed as
direct, and predicted to be possible (may occur but not likely) and infrequent (rarely occur) during construction.
Effects should be reversible following reclamation activities during operation (medium-term). Overall, changes in
soil quality and quantity were predicted to have a net effect with negligible magnitude on upland ecosystems (refer
to Table 12-25) and this effect is not considered in the assessment of cumulative effects.

12.5.2.2.3

Alterations to hydrology decrease ecosystem composition

With effective implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II),
some detectable changes to site-specific soil moisture regimes (and erosion) adjacent to smaller drainages
were predicted during construction and into operation until vegetation cover is restored in the surrounding area
(refer to Section 7.6). Any associated site-specific and indirect changes in ecosystem composition may extend
into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely occur
(infrequent) and are unlikely with the application of best management practices. Effects were assessed to be longterm, but reversible. Overall changes in hydrology were predicted to have a net effect with negligible magnitude
on upland ecosystems (refer to Table 12-25) and this effect is not considered in the assessment of cumulative
effects.

12.5.2.2.4

Herbicide application on soils reduce ecosystem composition

With effective implementation of mitigation identified in Table 12-18 and the CEPP (refer to Appendix 4-II),
herbicide use to control vegetation growth beneath the transmission line is anticipated to result in site-specific and
detectable changes in plant health, and possibly on ecosystem composition (i.e., effects may occur, but are
unlikely). Mitigation should prevent or limit overspray, and the use of herbicide should result in less physical
damage to adjacent soils and plants relative to mechanical removal. Effects on non-targeted plants were predicted
to be frequent (occur intermittently throughout operation) and extend throughout the life of the Project (permanent),
but restricted to the Project footprint. It is anticipated that not all the same ecosites would be subjected to overspray
during each subsequent application. Overall, herbicides were predicted to have a net effect with negligible
magnitude on upland ecosystems (refer to Table 12-25) and this effect is not considered in the assessment of
cumulative effects.
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12.5.2.2.5

Dust and air emissions reduce ecosystem composition

With effective implementation of mitigation planned for the Project (refer to Table 12-18) and the CEPP (refer to
Appendix 4-II), deposition of dust and air emissions are predicted to result in detectable changes in the health of
plants immediately adjacent to construction areas, and possibly ecosystem composition. These changes should
not have measurable effects on upland ecosystems in the vegetation and wetlands LSA relative to baseline
conditions. Effects were assessed as indirect and frequent during construction, and should be reversible during
operation (medium-term) when site preparation and clearing, and large numbers of heavy equipment and light
vehicles are no longer required. Overall, changes from dust and air emissions were predicted to result in net effects
with negligible magnitude on upland ecosystems (refer to Table 12-25) and this effect is not considered in the
assessment of cumulative effects.

12.5.2.2.6

Introduction and spread of noxious and invasive plant species reduce ecosystem
composition

Effective implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II) is
expected to avoid and minimize the introduction and spread of noxious and invasive species so that changes to
native vegetation and ecosystem composition may occur, but are unlikely (possible likelihood of occurrence). Any
associated site-specific and direct changes in ecosystem availability and distribution may extend into the
vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely occur (infrequent).
Effects should be mostly confined to the construction phase as the need for soil moving activities and large
numbers of equipment is minimal during operation (i.e., effects are medium-term). Overall, changes from invasive
plant species were predicted to result in net effects with negligible magnitude on upland ecosystems (refer to
Table 12-25) and this effect is not considered in the assessment of cumulative effects.

12.5.2.3

Summary of Net Effects Characterization

A summary of the characterization of net effects of the Project on upland ecosystems is provided in Table 12-25.
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Table 12-25:

Characterization of Predicted Net Effects for Upland Ecosystems
Factors of Significance

Criteria

Indicator

Upland
ecosystems

Ecosystem
availability
and
distribution

Upland
ecosystems

Ecosystem
availability
and
distribution

Upland
ecosystems

Upland
ecosystems

Upland
ecosystems

Ecosystem
availability
and
distribution
Ecosystem
availability
and
distribution
Ecosystem
availability
and
distribution

Net Effect

Loss or alteration
of ecosystem
availability and
distribution

Decrease in soil
quality and quantity
and revegetation
success reduces
ecosystem
availability and
distribution
Alterations to
hydrology decrease
ecosystem
availability and
distribution
Herbicide
application on soils
reduce ecosystem
availability and
distribution
Dust and air
emissions reduce
ecosystem
availability and
distribution
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Direct/Indirect

Geographic
Extent

Magnitude

Direct

Negative

Predicted loss of approximately
2,486 ha (1.8% of the vegetation
and wetlands LSA at baseline);
no predicted loss to uncommon
ecosites C12, NW05, NW10,
NW24 and NW30.
Predicted loss to upland
ecosystems is primarily
associated with the preferred
route ROW and new permanent
access roads creating a more
fragmented distribution of upland
ecosystems. However, upland
ecosystems remain well
connected in areas surrounding
the Project.

Local - LSA

Direct

Negative

Negligible

Project
footprint

Medium-term/ Reversible

Infrequent

Possible

Indirect

Negative

Negligible

Local - LSA

Long-term / Reversible

Infrequent

Unlikely

Direct

Negative

Negligible

Project
footprint

Permanent/ Irreversible

Frequent

Possible

Indirect

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Frequent

Possible
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Duration/ Irreversibility

Frequency

Likelihood
of
Occurrence

Direction

Long-term – reversible for
temporary access roads
and workspaces
Permanent – Irreversible
for preferred route ROW,
structures and permanent
access roads

Continuous Certain
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Table 12-25:

Characterization of Predicted Net Effects for Upland Ecosystems
Factors of Significance

Criteria

Upland
ecosystems

Upland
ecosystems

Upland
ecosystems

Upland
ecosystems
Upland
ecosystems
Upland
ecosystems

Upland
ecosystems

Indicator

Net Effect

Direct/Indirect

Direction

Magnitude

Geographic
Extent

Duration/ Irreversibility

Frequency

Likelihood
of
Occurrence

Possible

Ecosystem
availability
and
distribution

Introduction and
spread of noxious
and invasive plant
species reduce
ecosystem
availability and
distribution

Direct

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Infrequent

Ecosystem
composition

Loss or alteration
of ecosystem
composition

Direct

Negative

Edge effects and potential
introduction of invasive species
may alter upland species
abundance and richness

Local - LSA

Permanent/ Irreversible

Continuous Possible

Direct

Negative

Negligible

Project
footprint

Medium-term/ Reversible

Infrequent

Possible

Indirect

Negative

Negligible

Local - LSA

Short-term/ Reversible

Infrequent

Unlikely

Direct

Negative

Negligible

Project
footprint

Permanent/Irreversible

Frequent

Possible

Indirect

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Frequent

Possible

Direct

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Infrequent

Possible

Ecosystem
composition

Ecosystem
composition

Ecosystem
composition

Ecosystem
composition

Ecosystem
composition

Decrease in soil
quality and quantity
and revegetation
success reduces
ecosystem
composition
Alterations to
hydrology decrease
ecosystem
composition
Herbicide
application on soils
reduce ecosystem
composition
Dust and air
emissions reduce
ecosystem
composition
Introduction and
spread of noxious
and invasive plant
species reduce
ecosystem
composition

LSA = local study area; ROW = right-of-way.
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12.5.2.4
12.5.2.4.1

Wetland Ecosystems – Ecosystem Availability and Distribution
Loss or alteration of ecosystem availability and distribution

Wetland ecosystems in the vegetation and wetlands LSA and RSA are expected to be within the limits of resilience
and adaptive capacity to changes in availability, distribution, and composition. Within the net effects assessment,
wetland ecosystems remain common and well distributed in the vegetation and wetlands LSA. Of the uncommon
wetland ecosites identified at baseline (i.e., NW43, NW47, and NW50), the only change from the Project is to the
Sheltered Marsh: Emergent: Sedimentary Peat Substrate (NW47) ecosite with a predicted loss of approximately
<1 ha (<0.1% of baseline characterization) in the vegetation and wetlands LSA. No loss of wetland SOCC habitat
is predicted. Changes to species abundance and richness are possible but unlikely because mitigation measures
have been included in the Project design. This characterization provides context from the baseline characterization
to which incremental changes from the Project are added.
Some changes in wetland ecosystem availability and distribution from the Project were predicted. The geographic
extent of effects were characterized as local (i.e., do not extend beyond the vegetation and wetlands LSA) and
continuous throughout the life of the Project, until functional habitat is reclaimed or offset. The operation phase of
the Project is considered to be indefinite and thus, for the purposes of this assessment, some disturbances are
considered to be permanent (e.g., disturbances to treed wetlands within the preferred route ROW and permanent
access roads). Alternately, effects from disturbances to treed wetlands in temporary access roads and workspaces
are predicted to be reversible in the long-term, provided that organic soil is not negatively altered. Effects on nontreed wetlands along the preferred route ROW are anticipated to be reversible in the long-term after
implementation of mitigation. Overall, change in ecosystem availability and distribution were predicted to have a
net effect with a measurable change to wetland ecosystems (refer to Table 12-26). This effect is considered in the
assessment of cumulative effects.

12.5.2.4.2

Decrease in soil quality and vegetation success reduces ecosystem availability
and distribution

With effective implementation of the mitigation summarized in Table 12-21 and the CEPP (refer to Appendix 4-II),
some changes in soil quality from construction activities, and the resulting effects on vegetation of wetland
ecosystems are anticipated. Changes to ecosystem availability and distribution in areas within and adjacent to the
Project footprint may be detectable, but would not have a measurable effect on wetland ecosystems in the
vegetation and wetlands LSA relative to baseline conditions. Net effects were assessed as direct, and predicted
to be possible (may occur but not likely) and infrequent (rarely occur) during construction. Effects should be
reversible following reclamation activities during operation (medium-term). Overall, changes in soil quality were
predicted to have a net effect with negligible magnitude on wetland ecosystems (refer to Table 12-26) and this
effect is not considered in the assessment of cumulative effects.

12.5.2.4.3

Alterations to hydrology decrease ecosystem availability and distribution

With effective implementation of the mitigation summarized in Table 12-21 and the CEPP (refer to Appendix 4-II),
some detectable changes to site-specific soil moisture regimes (and erosion) adjacent to smaller drainages
were predicted during construction and into operation until vegetation cover is restored in the surrounding area
(refer to Section 7.6). Any associated site-specific and indirect changes in ecosystem availability and distribution
may extend into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely
occur (infrequent) and were assessed as unlikely with the application of best management practices. The effect
was characterized as long-term, but reversible. Overall changes in hydrology were predicted to have a net effect
with negligible in magnitude on wetland ecosystems (refer to Table 12-26) and this effect is not considered in the
assessment of cumulative effects.
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12.5.2.4.4

Herbicide application on soils reduce ecosystem availability and distribution

With effective implementation of mitigation identified in Table 12-21 and the CEPP (refer to Appendix 4-II),
herbicide use to control vegetation growth beneath the transmission line is anticipated to result in site-specific and
detectable changes in plant health, and possibly on ecosystem availability and distribution (i.e., effects may occur,
but are unlikely). Mitigation should prevent and limit overspray, and the use of herbicide should result in less
physical damage to adjacent soils and plants relative to mechanical removal. Effects on non-targeted plants were
predicted to be frequent (occur intermittently throughout operation) and extend throughout the life of the Project
(permanent), but restricted to the Project footprint. It is anticipated that not all the same ecosites would be
subjected to overspray during each subsequent application. Overall, herbicides were predicted to have a net effect
with negligible magnitude on wetland ecosystems (refer to Table 12-26) and this effect is not considered in the
assessment of cumulative effects.

12.5.2.4.5

Dust and air emissions reduce ecosystem availability and distribution

With effective implementation of mitigation planned for the Project (refer to Table 12-21) and the CEPP (refer to
Appendix 4-II), deposition of dust and air emissions were predicted to result in detectable changes in the health of
plants immediately adjacent to construction areas, and possibly ecosystem availability and distribution. These
changes should not have measurable effects on upland ecosystems in the vegetation and wetlands LSA relative
to baseline conditions. Effects were assessed as indirect and frequent during construction, and should be
reversible during operation (medium-term) when site preparation and clearing, and large numbers of heavy
equipment and light vehicles are no longer required. Overall, changes from dust and air emissions were predicted
to result in a net effect with negligible magnitude on wetland ecosystems (refer to Table 12-26) and this effect is
not considered in the assessment of cumulative effects.

12.5.2.4.6

Introduction and spread of noxious and invasive plant species reduce ecosystem
availability and distribution

Effective implementation of the mitigation summarized in Table 12-21 and the CEPP (refer to Appendix 4-II) is
expected to avoid and minimize the introduction and spread of noxious and invasive species so that changes to
native vegetation and ecosystem availability and distribution may occur, but were considered unlikely (possible
likelihood of occurrence). Any associated site-specific and indirect changes in ecosystem availability and
distribution may extend into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would
rarely occur (infrequent). Effects should be mostly confined to the construction phase as the need for soil moving
activities and large numbers of equipment is minimal during operation (i.e., effects are medium-term). Overall,
changes from invasive plant species were predicted to result in a net effect with negligible magnitude on wetland
ecosystems (refer to Table 12-26) and this effect is not considered in the assessment of cumulative effects.

12.5.2.5
12.5.2.5.1

Wetland Ecosystems – Ecosystem Composition
Loss or alteration of ecosystem composition

Construction of the Project may create edge effects and cause potential introduction of invasive species (refer to
Section 12.8.2.5.6) that may alter wetland species abundance and richness, causing a negative net effect to
wetland ecosystem composition (i.e., possible effect). Construction of the Project is anticipated to cause changes
to the hydrological conditions, may result in a shift in species composition within wetlands from hydrophilic (water
loving) plants, to more upland (hydrophobic) species within the vegetation and wetlands LSA. Changes in species
composition and community structure are also anticipated along the preferred route ROW. Vegetation will be kept
at a height of approximately 2 m or less during operation. Therefore, effects on treed wetland ecosystems will be
permanent because changes to the structure and composition of vegetation are expected to alter the function of
these wetland ecosystems in terms of the wildlife species they will support, but their hydrologic and water quality
functions should be maintained. Effects on non-treed wetlands along the preferred route ROW are anticipated to
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be reversible in the long-term after the implementation of mitigation. Overall, changes in ecosystem composition
were predicted to have a measurable effect on wetland ecosystems (refer to Table 12-26). This effect is considered
in the assessment of cumulative effects.

12.5.2.5.2

Decrease in soil quality and vegetation success reduces ecosystem composition

With effective implementation of the mitigation summarized in Table 12-21 and the CEPP (refer to Appendix 4-II),
some changes in soil quality from construction activities, and the resulting effects on vegetation of wetland
ecosystems are anticipated. Changes to ecosystem composition in areas within and adjacent to the Project
footprint may be detectable, but would not have a measurable effect on wetland ecosystems in the vegetation and
wetlands LSA relative to baseline conditions. Net effects were assessed as direct, and predicted to be possible
(may occur but not likely) and infrequent (rarely occur) during construction. Effects should be reversible following
reclamation activities during operation (medium-term). Overall, changes in soil quality were predicted to have a
net effect with negligible magnitude on wetland ecosystems (refer to Table 12-26) and this effect is not considered
in the assessment of cumulative effects.

12.5.2.5.3

Alterations to hydrology decrease ecosystem composition

With effective implementation of the mitigation summarized in Table 12-21 and the CEPP (refer to Appendix 4-II),
some detectable changes to site-specific soil moisture regimes (and erosion) adjacent to smaller drainages
are predicted during construction and into operation until vegetation cover is restored in the surrounding area (refer
to Section 7.6). Any associated site-specific and indirect changes in ecosystem composition may extend into the
vegetation and wetlands LSA beyond the Project footprint (local effects), but were considered to rarely occur
(infrequent) and were unlikely with the application of best management practices. Effects were characterized as
long-term, but reversible. Overall changes in hydrology were predicted to result in small changes in water quality
and flow, and potential introduction of invasive species may alter wetland species abundance and richness (refer
to Table 12-26). The net effect is predicted to be negligible and this effect is not considered in the assessment of
cumulative effects.

12.5.2.5.4

Herbicide application on soils reduce ecosystem composition

With effective implementation of mitigation identified in Table 12-21 and the CEPP (refer to Appendix 4-II),
herbicide use to control vegetation growth beneath the transmission line is anticipated to result in site-specific and
detectable changes in plant health, and possibly on ecosystem composition (i.e., effects may occur, but are
unlikely). Mitigation should prevent and limit overspray, and the use of herbicide should result in less physical
damage to adjacent soils and plants relative to mechanical removal. Effects on non-targeted plants were predicted
to be frequent (occur intermittently throughout operation) and extend throughout the life of the Project (permanent),
but restricted to the Project footprint. It is anticipated that not all the same ecosites would be subjected to overspray
during each subsequent application. Overall, herbicides were predicted to have a net effect with negligible
magnitude on wetland ecosystems (refer to Table 12-26) and this effect is not considered in the assessment of
cumulative effects.

12.5.2.5.5

Dust and air emissions reduce ecosystem composition

With effective implementation of mitigation planned for the Project (refer to Table 12-21) and the CEPP (refer to
Appendix 4-II), deposition of dust and air emissions are predicted to result in detectable changes in the health of
plants immediately adjacent to construction areas, and possibly ecosystem composition. These changes should
not have measurable effects on wetland ecosystems in the vegetation and wetlands LSA relative to baseline
conditions. Effects were assessed as indirect and frequent during construction, and should be reversible during
operation (medium-term) when site preparation and clearing, and large numbers of heavy equipment and light
vehicles are no longer required. Overall, changes from dust and air emissions were predicted to result in net effects
with negligible magnitude on wetland ecosystems (refer to Table 12-26) and this effect is not considered in the
assessment of cumulative effects.
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12.5.2.5.6

Introduction and spread of noxious and invasive plant species reduce ecosystem
composition

Effective implementation of the mitigation summarized in Table 12-21 and the CEPP (refer to Appendix 4-II) is
expected to avoid and minimize the introduction and spread of noxious and invasive species so that changes to
native vegetation and ecosystem composition may occur, but are unlikely (possible likelihood of occurrence). Any
associated site-specific and indirect changes in ecosystem availability and distribution may extend into the
vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely occur (infrequent).
Effects should be mostly confined to the construction phase as the need for soil moving activities and large
numbers of equipment is minimal during operation (i.e., effects are medium-term). Overall, changes from invasive
plant species were predicted to result in net effects with negligible magnitude on wetland ecosystems (refer to
Table 12-26) and this effect is not considered in the assessment of cumulative effects.

12.5.2.6

Summary of Net Effects Characterization

A summary of the characterization of net effects of the Project on wetland ecosystems is provided in Table 12-26
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Table 12-26:

Characterization of Predicted Net Effects for Wetland Ecosystems
Factors of Significance

Criteria

Indicator

Wetland
ecosystems

Ecosystem
availability
and
distribution

Wetland
ecosystems

Ecosystem
availability
and
distribution

Wetland
ecosystems

Ecosystem
availability
and
distribution

Wetland
ecosystems

Ecosystem
availability
and
distribution

Wetland
ecosystems

Ecosystem
availability
and
distribution

Net Effect

Loss or alteration of
ecosystem
availability and
distribution

Decrease in soil
quality and quantity
and revegetation
success reduces
ecosystem
availability and
distribution
Alterations to
hydrology decrease
ecosystem
availability and
distribution
Herbicide application
on soils reduce
ecosystem
availability and
distribution
Dust and air
emissions reduce
ecosystem
availability and
distribution

September 2018
Project No. 1536607/2000/2219

Direct/Indirect

Direction Magnitude

Direct

Negative

Using FRI data, there is a
predicted loss of approximately
279 ha (1.9% of the vegetation
and wetlands LSA at baseline);
<1 ha predicted loss to NW 47
(<0.1% of vegetation and
wetlands LSA at baseline).
Using PW data, there is a
predicted loss of approximately
201 ha (1.8% of the vegetation
and wetlands LSA at baseline).
Wetlands disrupted by preferred
route ROW and access roads
crossings. However, patches of
wetlands remain connected in
areas surrounding the Project
footprint. A small disruption to
the uncommon NW47 wetland.
Negligible

Indirect

Negative

Direct

Direct

Negative

Geographic
Extent

Duration/ Irreversibility Frequency

Likelihood
of
Occurrence

Long-term / Reversible
for treed wetlands
Local - LSA

Continuous

Certain

Permanent / Irreversible
for non-treed wetlands

Project
footprint

Medium-term/
Reversible

Infrequent

Possible

Negligible

Local - LSA

Short-term/ Reversible

Infrequent

Unlikely

Negative

Negligible

Project
footprint

Permanent/Irreversible

Frequent

Possible

Negative

Negligible

Local - LSA

Medium-term/
Reversible

Frequent

Possible

Indirect
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Table 12-26:

Characterization of Predicted Net Effects for Wetland Ecosystems
Factors of Significance

Criteria

Indicator

Net Effect

Wetland
ecosystems

Ecosystem
availability
and
distribution

Introduction and
spread of noxious
and invasive plant
species reduce
ecosystem
availability and
distribution

Wetland
ecosystems

Ecosystem
composition

Loss or alteration of
ecosystem
composition

Wetland
ecosystems

Ecosystem
composition

Wetland
ecosystems

Ecosystem
composition

Wetland
ecosystems

Ecosystem
composition

Wetland
ecosystems

Ecosystem
composition

Wetland
ecosystems

Ecosystem
composition

Decrease in soil
quality and quantity
and revegetation
success reduces
ecosystem
composition
Alterations to
hydrology decrease
ecosystem
composition
Herbicide application
on soils reduce
ecosystem
composition
Dust and air
emissions reduce
ecosystem
composition
Introduction and
spread of noxious
and invasive plant
species reduce
ecosystem
composition

Direct/Indirect

Direction Magnitude

Geographic
Extent

Negative

Negligible

Local - LSA

Negative

Small changes in water quality
and flow and potential
introduction of invasive species
may alter wetland species
abundance and richness.

Medium-term/
Reversible

Continuous

Possible

Infrequent

Possible

Direct

Direct

Long-term / Reversible
for treed wetlands
Local - LSA

Direct

Negative

Negligible

Project
footprint

Permanent / Irreversible
for non-treed wetlands
Medium-term/
Reversible

Indirect

Negative

Negligible

Local - LSA

Short-term/ Reversible

Infrequent

Unlikely

Direct

Negative

Negligible

Project
footprint

Permanent / Irreversible

Frequent

Possible

Indirect

Negative

Negligible

Local - LSA

Medium-term /
Reversible

Frequent

Possible

Direct

Negative

Negligible

Local - LSA

Medium-term/
Reversible

Infrequent

Possible

FRI = Forest Resource Inventory; LSA = Local Study Area; PW = Provincial Wetland; ROW = right-of-way.
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Infrequent

Likelihood
of
Occurrence
Possible

Duration/ Irreversibility Frequency
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12.5.2.7
12.5.2.7.1

Riparian Ecosystems – Ecosystem Availability and Distribution
Loss or alteration of ecosystem availability and distribution

Riparian ecosystems in the vegetation and wetlands LSA and RSA are considered to be within the limits of
resilience and adaptive capacity to changes in availability, distribution and composition. Within the net effects
assessment, riparian ecosystems remain common and well distributed in the vegetation and wetlands LSA with a
predicted loss of 213 ha of riparian ecosystems (1.6% of baseline characterization). Effects from changes in water
quantity to species abundance and richness are possible but unlikely, because mitigation measures have been
included in the Project design. Some measurable changes to localized soil moisture regimes (and erosion)
adjacent to smaller drainages are predicted during construction and into operations until vegetation cover is
restored in the surrounding area. Overall, these changes are predicted to be minor and local. This characterization
provides context from the baseline characterization to which incremental changes from the Project are added.
Some changes in riparian ecosystem availability and distribution from the Project were predicted. The geographic
extent of effects are local (i.e., do not extend beyond the vegetation and wetlands LSA) and continuous throughout
the life of the Project, until functional habitat is reclaimed or offset. The duration of the effect associated with the
preferred route ROW, temporary access roads and workspaces was considered to be long-term; however, the
duration of effect associated with the structures and permanent access roads was considered to be permanent
and irreversible. Overall, change in ecosystem availability and distribution were predicted to have a measurable
effect to riparian ecosystems (refer to Table 12-27). This effect is considered in the assessment of cumulative
effects.

12.5.2.7.2

Decrease in soil quality and quantity and revegetation success reduces
ecosystem availability and distribution

With effective implementation of the mitigation summarized in Table 12-23 and the CEPP (refer to Appendix 4-II),
some changes in soil quantity and quality from construction activities and soil stockpiling, and the resulting effects
on revegetation of riparian ecosystems are anticipated. Changes to ecosystem availability and distribution within
the Project footprint may be detectable, but would not have a measurable effect on riparian ecosystems in the
vegetation and wetlands LSA relative to baseline conditions. Net effects were assessed as direct, and predicted
to be possible (may occur but not likely) and infrequent (rarely occur) during construction. Effects should be
reversible following reclamation activities during operation (medium-term). Overall, changes in soil quantity and
quality were predicted to have a net effect with negligible magnitude on riparian ecosystems (refer to Table 12-27)
and this effect is not considered in the assessment of cumulative effects.

12.5.2.7.3

Alterations to hydrology decrease ecosystem availability and distribution

With effective implementation of the mitigation summarized in Table 12-23 and the CEPP (refer to Appendix 4-II),
some detectable changes to site-specific soil moisture regimes (and erosion) adjacent to smaller drainages
were predicted during construction and into operation until vegetation cover is restored in the surrounding area
(refer to Section 7.6). Any associated site-specific and indirect changes in ecosystem availability and distribution
may extend into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely
occur (infrequent) and was considered unlikely with the application of best management practices. Effects were
characterized as long-term, but reversible. Overall changes in hydrology were predicted to have a net effect with
negligible magnitude on riparian ecosystems (refer to Table 12-27) and this effect is not considered in the
assessment of cumulative effects.

12.5.2.7.4

Herbicide application on soils reduce ecosystem availability and distribution
from herbicides

With effective implementation of mitigation identified in Table 12-23 and the CEPP (refer to Appendix 4-II),
herbicide use to control vegetation growth beneath the transmission line is anticipated to result in site-specific and
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detectable changes in plant health, and possibly on ecosystem availability and distribution (i.e., effects may occur,
but are unlikely). Mitigation should prevent and limit overspray, and the use of herbicide should result in less
physical damage to adjacent soils and plants relative to mechanical removal. Effects on non-targeted plants were
predicted to be frequent (occur intermittently throughout operation) and extend throughout the life of the Project
(permanent), but restricted to the Project footprint. It is anticipated that not all the same ecosites would be
subjected to overspray during each subsequent application. Overall, herbicides were predicted to have a net effect
with negligible magnitude on riparian ecosystems (refer to Table 12-27) and this effect is not considered in the
assessment of cumulative effects.

12.5.2.7.5

Dust and air emissions reduce ecosystem availability and distribution

With effective implementation of mitigation planned for the Project (refer to Table 12-23) and the CEPP (refer to
Appendix 4-II), deposition of dust and air emissions were predicted to result in detectable changes in the health of
plants immediately adjacent to construction areas, and possibly ecosystem availability and distribution. These
changes should not have measurable effects on upland ecosystems in the vegetation and wetlands LSA relative
to baseline conditions. Effects were assessed as indirect and frequent during construction, and should be
reversible during operation (medium-term) when site preparation and clearing, and large numbers of heavy
equipment and light vehicles are no longer required. Overall, changes from dust and air emissions were predicted
to result in net effects with negligible magnitude to riparian ecosystems (refer to Table 12-27) and this effect is not
considered in the assessment of cumulative effects.

12.5.2.7.6

Decrease in ecosystem availability and distribution from introduction and spread
of noxious and invasive plant species

Effective implementation of the mitigation summarized in Table 12-23 and the CEPP (refer to Appendix 4-II) is
expected to avoid and minimize the introduction and spread of noxious and invasive species so that changes to
native vegetation and ecosystem availability and distribution may occur, but were considered unlikely (possible
likelihood of occurrence). Any associated site-specific and indirect changes in ecosystem availability and
distribution may extend into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would
rarely occur (infrequent). Effects should be mostly confined to the construction phase as the need for soil moving
activities and large numbers of equipment is minimal during operation (i.e., effects are medium-term). Overall,
changes from invasive plant species were predicted to result in net effects with negligible magnitude on riparian
ecosystems (refer to Table 12-27) and this effect is not considered in the assessment of cumulative effects.

12.5.2.8
12.5.2.8.1

Riparian Ecosystems – Ecosystem Composition
Loss or alteration of ecosystem composition

A small but measurable loss (1.6% of baseline characterization) of riparian ecosystems in the vegetation and
wetlands LSA is expected during the construction phase, which was predicted to result in a negative net effect to
riparian ecosystem composition. Construction of the Project may create edge effects and cause potential
introduction of invasive species that may alter wetland species abundance and richness, causing a negative net
effect to riparian ecosystem composition (i.e., possible effect). Changes in drainage patterns and increases and
decreases in drainage flows and surface water levels beyond the natural range of variation could lead to a loss of
soils through increased erosion, and affect the quality and quantity (and distribution) of vegetation. Changes in
community structure are anticipated along the preferred route ROW. Vegetation in the preferred route ROW is
expected to be kept at a height of approximately 2 m or less to meet safety requirements. Therefore, effects on
treed riparian ecosystem that require tree height restrictions will be greater because changes to the structure and
composition of vegetation is expected to alter the function of these riparian ecosystem for the wildlife species they
support, but their hydrologic and water quality functions should be maintained. Effects on non-treed (i.e., under 2
m in height) riparian ecosystems along the preferred route ROW are considered minimal after mitigation.
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The duration of the effect associated with the preferred route ROW, temporary access roads and workspaces was
considered to be long-term; however, the duration of effect associated with the structures and permanent access
roads was considered to be permanent and irreversible. This effect was considered certain and continuous.
Overall, change in ecosystem condition were predicted to have measurable effect to riparian ecosystems (refer to
Table 12-27). This effect is considered in the assessment of cumulative effects.

12.5.2.8.2

Decrease in soil quality and quantity and revegetation success reduces
ecosystem composition

With effective implementation of the mitigation summarized in Table 12-23 and the CEPP (refer to Appendix 4-II),
some changes in soil quantity and quality from construction activities and soil stockpiling, and the resulting effects
on revegetation of riparian ecosystems are anticipated. Changes to ecosystem composition within the Project
footprint may be detectable, but would not have a measurable effect on riparian ecosystems in the vegetation and
wetlands LSA relative to baseline conditions. Net effects were assessed as direct, and predicted to be possible
(may occur but not likely) and infrequent (rarely occur) during construction. Effects should be reversible following
reclamation activities during operation (medium-term). Overall, changes in soil quality and quantity were predicted
to have a net effect with negligible magnitude on riparian ecosystems (refer to Table 12-27) and this effect is not
considered in the assessment of cumulative effects.

12.5.2.8.3

Alterations to hydrology decrease ecosystem composition

With effective implementation of the mitigation summarized in Table 12-23 and the CEPP (refer to Appendix 4-II),
some detectable changes to site-specific soil moisture regimes (and erosion) adjacent to smaller drainages
were predicted during construction and into operation until vegetation cover is restored in the surrounding area
(refer to Section 7.6). Any associated site-specific and indirect changes in ecosystem composition may extend
into the vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely occur
(infrequent) and were considered unlikely with the application of best management practices. Effects were
characterized as long-term but reversible. Overall changes in hydrology were predicted to have a net effect with
negligible magnitude on riparian ecosystems (refer to Table 12-27) and this effect is not considered in the
assessment of cumulative effects.

12.5.2.8.4

Herbicide application on soils reduce ecosystem composition

With effective implementation of mitigation identified in Table 12-23 and the CEPP (refer to Appendix 4-II),
herbicide use to control vegetation growth beneath the transmission line is anticipated to result in site-specific and
detectable changes in plant health, and possibly on ecosystem composition (i.e., effects may occur, but are
unlikely). Mitigation should prevent and limit overspray, and the use of herbicide should result in less physical
damage to adjacent soils and plants relative to mechanical removal. Effects on non-targeted plants were predicted
to be frequent (occur intermittently throughout operation) and extend throughout the life of the Project (permanent),
but restricted to the Project footprint. It is anticipated that not all the same ecosites would be subjected to overspray
during each subsequent application. Overall, herbicides were predicted to have a net effect with negligible
magnitude on riparian ecosystems (refer to Table 12-27) and this effect is not considered in the assessment of
cumulative effects.

12.5.2.8.5

Dust and air emissions reduce ecosystem composition

With effective implementation of mitigation planned for the Project (refer to Table 12-23) and the CEPP (refer to
Appendix 4-II), deposition of dust and air emissions are predicted to result in detectable changes in the health of
plants immediately adjacent to construction areas, and possibly ecosystem composition. These changes should
not have measurable effects on upland ecosystems in the vegetation and wetlands LSA relative to baseline
conditions. Effects were assessed as indirect and frequent during construction, and should be reversible during
operation (medium-term) when site preparation and clearing, and large numbers of heavy equipment and light
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vehicles are no longer required. Overall, changes from dust and air emissions were predicted to result in net effects
with negligible magnitude to riparian ecosystems (refer to Table 12-27) and this effect is not considered in the
assessment of cumulative effects.

12.5.2.8.6

Introduction and spread of noxious and invasive plant species reduce ecosystem
composition

Effective implementation of the mitigation summarized in Table 12-23 and the CEPP (refer to Appendix 4-II) is
expected to avoid and minimize the introduction and spread of noxious and invasive species so that changes to
native vegetation and ecosystem composition may occur, but are unlikely (possible likelihood of occurrence). Any
associated site-specific and indirect changes in ecosystem availability and distribution may extend into the
vegetation and wetlands LSA beyond the Project footprint (local effects), but would rarely occur (infrequent).
Effects should be mostly confined to the construction phase as the need for soil moving activities and large
numbers of equipment is minimal during operation (i.e., effects are medium-term). Overall, changes from invasive
plant species were predicted to result in net effects with negligible magnitude on riparian ecosystems (refer to
Table 12-27) and this effect is not considered in the assessment of cumulative effects.

12.5.2.9

Summary of Net Effects Characterization

A summary of the characterization of net effects of the Project on riparian ecosystems is provided in Table 12-27.
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Table 12-27:

Characterization of Predicted Net Effects for Riparian Ecosystems
Factors of Significance

Criteria

Riparian ecosystems

Indicator

Ecosystem
availability
and
distribution

Ecosystem
availability
Riparian ecosystems
and
distribution
Ecosystem
availability
Riparian ecosystems
and
distribution
Ecosystem
availability
Riparian ecosystems
and
distribution
Ecosystem
availability
Riparian ecosystems
and
distribution
Ecosystem
availability
Riparian ecosystems
and
distribution
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Net Effect

Loss or alteration of
ecosystem availability
and distribution

Decrease in soil
quality and quantity
and revegetation
success reduces
ecosystem availability
and distribution
Alterations to
hydrology decrease
ecosystem availability
and distribution
Herbicide application
on soils reduce
ecosystem availability
and distribution
Dust and air emissions
reduce ecosystem
availability and
distribution
Introduction and
spread of noxious and
invasive plant species
reduce ecosystem
availability and
distribution

Direct/Indirect

Direction Magnitude

Direct

Negative

Predicted loss of
approximately 213 ha
(1.6% of baseline
characterization).
Patches of riparian
ecosystems remain
connected in areas
surrounding the Project
footprint
Negligible

Indirect

Negative

Negligible

Direct

Negative

Geographic
Extent

Local - LSA

Frequency

Likelihood
of
Occurrence

Continuous

Certain

Medium-term/ Reversible

Infrequent

Possible

Long-term/Reversible

Infrequent

Unlikely

Duration/ Irreversibility
Long-term – reversible for
preferred route ROW and
temporary access roads
and workspaces
Permanent – Irreversible
for structures and
permanent access roads

Project
footprint

Local - LSA

Direct

Negative

Negligible

Project
footprint

Permanent / Irreversible

Frequent

Possible

Indirect

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Frequent

Possible

Direct

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Infrequent

Possible
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Table 12-27:

Characterization of Predicted Net Effects for Riparian Ecosystems
Factors of Significance

Criteria

Riparian ecosystems

Indicator

Ecosystem
composition

Riparian ecosystems

Ecosystem
composition

Riparian ecosystems

Ecosystem
composition

Riparian ecosystems

Ecosystem
composition

Riparian ecosystems

Ecosystem
composition

Ecosystem
Riparian ecosystems
composition

Net Effect

Loss or alteration of
ecosystem
composition

Decrease in soil
quality and quantity
and revegetation
success reduces
ecosystem
composition
Alterations to
hydrology decrease
ecosystem
composition
Herbicide application
on soils reduce
ecosystem
composition

Direct/Indirect

Direct

Direction Magnitude

Negative

Small changes in water
quality and flow and
potential introduction of
invasive species may
alter riparian species
abundance, richness,
and structure.

Local - LSA

Frequency

Likelihood
of
Occurrence

Continuous

Possible

Permanent – Irreversible
for structures and
permanent access roads
Medium-term/ Reversible

Infrequent

Possible

Duration/ Irreversibility
Long-term – reversible for
preferred route ROW and
temporary access roads
and workspaces

Direct

Negative

Negligible

Project
footprint

Indirect

Negative

Negligible

Local - LSA

Long-term/ Reversible

Infrequent

Unlikely

Direct

Negative

Negligible

Project
footprint

Permanent/Irreversible

Frequent

Possible

Dust and air emissions
reduce ecosystem
Indirect
composition

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Frequent

Possible

Introduction and
spread of noxious and
invasive plant species
reduce ecosystem
composition

Negative

Negligible

Local - LSA

Medium-term/ Reversible

Infrequent

Possible

Direct

Ha = hectare; LSA = Local Study Area; ROW = right-of-way.
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12.6 Assessing Significance
For each vegetation and wetlands criterion, an assessment of significance was made for net effects assessment
for the Project (combined effects of baseline characterization plus Project).
Significance was assessed on combined effects because the effects of a single project infrequently cause an
ecologically significant effect on their own (McCold and Saulsbury 1996), and many environmental effects of
primary concern are cumulative (Canter and Ross 2010). Therefore, whether upland, riparian, or wetland
ecosystems would remain self-sustaining and ecologically effective was assessed by combining the effects
identified in the baseline characterization with the net effects identified for the Project to assess the total predicted
combined effect. If a significant effect was identified, the contribution of the Project to the combined effect was
clearly described.
Significance was predicted as a binary response, with effects classified as significant or not significant (refer to
Section 5.7; Table 12-28). Net effects were determined to be significant if a criterion is expected to no longer be
1) self-sustaining, or 2) ecologically effective. Self-sustaining ecosystems are healthy, functioning, and robust
entities that are capable of withstanding environmental change and accommodating stochastic processes.
Ecologically effective ecosystems are those that can support the range of native species and ecological
and evolutionary processes normally provided by the ecosystem (Noss 1990). These processes vary by
ecosystem type and are not easily quantified. Specifically:



An ecosystem was considered to be no longer self-sustaining where effects were expected to place the
abundance of an ecosystem vegetation and wetlands RSA on a declining trajectory that is not predicted to
recover or stabilize. Part of being self-sustaining, in this context, was that an ecosystem that stabilizes at a
lower abundance is not expected to be lost in the future. Another part of being self-sustaining was the
assumption that no additional mitigation or management actions beyond the proposed Project mitigation and
existing management strategies in the vegetation and wetlands RSA would be required. Effects that are
considered not significant could result in no change, stabilization at lower abundance, stabilization at higher
abundance, or a temporary decline followed by recovery.



Even where an ecosystem remains abundant and present on the landscape, a loss of important ecological
function also resulted in a determination of a significant negative effect. Ecological function can be lost,
even when an ecosystem remains abundant, if ecosystem composition is altered. Even where ecosystems
remain stable, fragmentation effects that cause ecological isolation (i.e., severely reducing or eliminating
overall viability of the ecosystem) may also be considered significant.

The assessment of net effects provides the foundation for determining the significance of incremental and
cumulative effects from the Project and other existing, approved, and reasonably foreseeable developments on
criteria. This method is used to identify predicted net negative effects that have sufficient magnitude, duration, and
geographic extent to cause fundamental changes to the sustainability or ecologically effectiveness of a criterion,
and therefore, result in significant impacts.
The approach to assessing the significance of combined effects for each criterion incorporated the concepts
of resilience and adaptability (refer to Section 12.5) using the reasoned narrative provided in the Project net effects
assessment and cumulative effects assessment. Although the assessment of significance was informed by the
assessment of net effects, the interaction between ecological context (refers to the availability, distribution, and
composition of the criteria) from the baseline characterization and the magnitude, duration, and geographic extent
of the interacting net effects were the most important factors. Provincial and federal standards, guidelines,
and objectives were considered, where available, and integrated into the reasoned narrative.
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Resource management criteria are targets identified by governments and resource management organizations to
maintain and improve biodiversity. Available provincial and federal standards, guidelines, and objectives were
considered, where available, and integrated into the reasoned narrative. Such resource management criteria have
been developed by Environment Canada (2013) and other sources to help define functional ecosystems.
Exceeding a resource management criterion may or may not indicate that an ecosystem is no longer
self-sustaining or ecologically effective, but resource management criteria can provide useful context, especially
where uncertainty is high.
The following is a summary of the key factors considered in the assessment of significance for each vegetation
and wetlands criterion:





Results from the net effects analysis and characterization of indicators.
Direction, magnitude, geographic extent and duration (including reversibility) were the primary factors of
significance used to assess significance. Frequency and likelihood are modifiers for determining significance,
where applicable.
The degree of uncertainty (or confidence) in the net effects predictions also influences the assessment of
significance. Where uncertainty was high and the net effect might be either significant or not significant, the
assessment used a precautionary approach and identified the net effect as significant and provided additional
follow-up actions to reduce uncertainty.

Table 12-28:

Factors Considered in the Assessment of Significance of Net Effects on Vegetation and
Wetlands

Criteria

Indicators





Upland
Ecosystems
Wetland
Ecosystems
Riparian
Ecosystems




Significance Magnitude

Duration

Extent

Significant

Long-term
Permanent

Any
extent

Any magnitude Any duration Any
extent

Ecosystem
availability
and
distribution
Ecosystem
Composition

Any
magnitude,
except
negligible

Not significant
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Likelihood

Context /
Sustainability

Any
frequency

Any
likelihood

A criterion
ecosystem is
expected to no
longer be selfsustaining or
ecologically
effective

Any
frequency

Any
likelihood

A criterion
ecosystem is
expected to be
self-sustaining
and ecologically
effective

Frequency
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12.6.1 Upland Ecosystems
The combined effects of past and present developments have already removed upland ecosystems in the
vegetation and wetlands LSA and RSA. However, upland ecosystems remain abundant and well distributed and
connected in the vegetation and wetlands RSA in the baseline characterization. According to the FRI data,
approximately 472,340 ha of upland ecosystems remain available in the vegetation and wetlands RSA at baseline.
In the vegetation and wetlands LSA approximately 135,971 ha of upland ecosystems are present in the baseline
characterization.
Historically, boreal forest composition and structure was primarily driven by wildfire, insect outbreaks, and disease,
while more recently large-scale timber harvesting and controlled fire suppression have played key roles in forest
composition and structure. Forest ages are variable within the vegetation and wetlands LSA and vegetation and
wetlands RSA. For this assessment, the amounts of each forest seral stage found in the vegetation and wetlands
LSA and vegetation and wetlands RSA include upland and wetland ecosystems. In the baseline characterization,
the most abundant age class is the mature (81 to 110 years) seral stage at approximately 57,181 ha of the
vegetation and wetlands LSA (30.8%) and approximately 194,497 ha of the vegetation and wetlands RSA (28.0%).
There are moderate amounts of sapling (11 to 30 years), immature (31 to 80 years) and late-successional
(111 years and older) forested areas, relative to other seral stages in the vegetation and wetlands LSA and
vegetation and wetlands RSA.
In the baseline characterization, four rare vegetation communities comprise approximately 84 ha of the vegetation
and wetlands LSA (<0.1%) and approximately 90 ha of the vegetation and wetlands RSA (<0.1% of).
Approximately 1,263 ha (0.7%) and 2,158 ha (0.3%) of habitat supporting SOCC is present in the vegetation and
wetlands LSA and RSA, respectively. Approximately 867 ha of ANSIs (0.5%) are identified in the vegetation and
wetlands LSA and approximately 2,062 ha (0.3%) in the vegetation and wetlands RSA. There are approximately
10,022 ha of CLVA represented in the eight ecodistricts that intersect with the vegetation and wetlands LSA (refer
to Appendix 12-VIII). The most abundant CLVA is the Precambrian Basic to Intermediate Bedrock landform
associated with Black Spruce Dominated vegetation with approximately 272 ha represented in ecodistrict 3E2.
The least common CLVA is the Organic Deposits landform associated with the White Birch Association vegetation
represented in the 3W2 ecodistrict. (refer to Appendix 12-VIII).
No federally listed plant species (SARA or COSEWIC) were observed during the baseline plant community
surveys. Two provincially rare plant species tracked by NHIC, alpine woodsia and purple bluejoint, were
documented in upland ecosystems during baseline surveys conducted in 2014. Impacts to traditional plant and
material harvesting locations on the Project footprint, such as blueberry patches, are predicted. Most upland
ecosystems are expected to have the capacity to adapt and be resilient to existing natural and human-related
disturbances and associated variations in availability. Therefore, the combined evidence on upland ecosystem
availability, distribution, and composition (condition) indicates upland ecosystems are self-sustaining and
ecologically effective in the baseline characterization.
The Project is predicted to contribute to small negative changes in upland ecosystem availability, distribution,
and composition. These changes were predicted to be within the resilience limits and adaptive capacity of upland
ecosystems in the vegetation and wetlands RSA. The incremental loss to the available upland ecosystems
(i.e., estimated loss of approximately 2,486 ha) from the Project was predicted to have no to little influence on
ecological structure and function; 98.2% of upland ecosystems present at baseline were predicted to remain after
the Project effects are considered. The Project is not expected to disturb the three least common and available
ecosites in the study areas (i.e., Red Pine [C12], Talus or Steep Slope [NW05], and Prairie/Savannah [NW10]).
The Project was predicted to result in a loss of approximately 947 ha of mature (81 to 110 year) forests (1.7% of
the baseline characterization within the vegetation and wetlands LSA and 0.5% of the baseline characterization
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within the vegetation and wetlands RSA) in the study areas. Late-successional (111 years and older) forests have
a predicted loss of approximately 522 ha (2.2% of the baseline characterization within the vegetation and wetlands
LSA and 0.5% of the baseline characterization within the vegetation and wetlands RSA) due to the Project.
There is a predicted loss of approximately 3 ha to upland rare vegetation communities (3.1% of baseline
characterization within the vegetation and wetlands LSA and 2.9% of baseline characterization within the
vegetation and wetlands RSA). No loss of upland SOCC habitat is predicted within the vegetation and wetlands
LSA and RSA as a result of the Project. These areas are classified as SWH. There no predicted loss to ANSIs
within the study areas from the Project. The Project would cause a predicted loss of approximately 2.7 ha (4.7%
of the baseline) to CLVAs within the ecodistricts that intersect with the vegetation and wetlands LSA.
No noxious or invasive plant species were detected during baseline studies in upland ecosystems. With effective
implementation of the mitigation summarized in Table 12-18 and the CEPP (refer to Appendix 4-II), the
incremental contribution of the Project to combined effects from previous and existing development on upland
ecosystems in the vegetation and wetlands RSA is not expected to change the self-sustaining and ecologically
effective status of upland ecosystems. Consequently, the predicted net effects on upland ecosystems are not
significant.

12.6.2 Wetland Ecosystems
The combined effects of past and present anthropogenic disturbance have reduced wetland ecosystem
availability, distribution, and composition in the vegetation and wetlands LSA and RSA in the baseline
characterization relative to what was likely present before industrial development. For the purposes of this
assessment, wetlands were mapped using FRI data and PW data. Using FRI data, in the baseline characterization
there are 14,379 ha (7.7%) of wetlands within the vegetation and wetlands LSA and 56,831 ha (8.2%) of wetlands
within the vegetation and wetlands RSA. Using PW data, there are 11,287 ha (6.1%) of wetlands within the
vegetation and wetlands LSA and 44,616 ha (6.4%) of wetlands within the vegetation and wetlands RSA.
Wetland ecosystems have historically been abundant in the vegetation and wetlands LSA and vegetation and
wetlands RSA. Boreal forest wetland structure and composition has primarily been affected by wildfire, insect
outbreaks, and disease, while more recently large-scale harvesting and controlled fire suppression have played
key roles in forest composition and structure. Industrial development in the early 1900s established some of the
linear infrastructure such as roads and rail that currently exists in the vegetation and wetlands RSA, and would
have contributed to negative effects on wetland ecosystems. The existing East-West Tie and Highways 17 and
101 are substantial linear disturbances on the landscape. Some fragmentation would also have been caused by
the mining of metals and these disturbances would have created gaps in the distribution of wetland ecosystems
in the baseline characterization.
Based on FRI ecosite mapping, the least abundant wetland ecosite in the vegetation and wetlands LSA is the
Sheltered Marsh: Emergent: Sedimentary Peat Substrate (NW47) ecosite, covering approximately 24 ha (<0.1%).
Within the vegetation and wetlands RSA, the least abundant wetland ecosites include the Open Extremely
Rich Fen: Ericaceous Shrub/Sedge/Brown Moss: Organic Soil (NW43), which covers approximately 2 ha,
and Open Water Marsh: Submergent: Mineral Substrate (NW50), which covers approximately 5 ha. These two
wetland ecosites are found in the vegetation and wetlands RSA outside of the vegetation and wetlands LSA
boundary.
Based on PW data, bogs are the least abundant wetland type within both the vegetation and wetlands LSA and
RSA. Bogs cover 31 ha (<0.1%) within the vegetation and wetlands LSA and 114 ha (<0.1%) within the vegetation
and wetlands RSA.
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The Nipigon River PSW is in the vegetation and wetlands LSA and extends into the vegetation and wetlands RSA.
It covers approximately 90 ha within the vegetation and wetlands RSA and composed of marsh and swamp. In
the vegetation and wetlands RSA, there are two additional PSWs, Hurkett Cove and Black Bay. The Hurkett Cove
PSW is approximately 136 ha and is composed of fen, marsh, swamp, and open water wetland types. The Black
Bay PSW is approximately 164 ha and is composed of fen and swamp wetland types.
No plant species listed federally (SARA or COSEWIC) or provincially (Species at Risk in Ontario) were observed
during the baseline plant community surveys. During 2016, baseline field surveys detected one rare wetland plant
species tracked by NHIC, floating marsh marigold, a provincially imperilled (S2) species (Government of Ontario
2017) was observed. Approximately 122 ha (0.1%) and 229 ha (< 0.1%) of SOCC wetland habitat is present in
the vegetation and wetlands LSA and RSA, respectively.
Effects of invasive species on wetland ecosystem composition in the vegetation and wetlands LSA and vegetation
and wetlands RSA are small and species richness and diversity is likely similar under existing conditions to what
was historically present. One noxious weed species (OMAFRA 2016), bull thistle, was identified during baseline
surveys in the Meadow Marsh: Organic-Mineral Soil (NW46) ecosite.
Overall, wetland ecosystems remain abundant and well distributed across the vegetation and wetlands RSA at
baseline. Most wetland ecosystems are expected to have the capacity to adapt and be resilient to existing natural
and human-related disturbances and associated variations in availability, distribution, and composition.
The Project is predicted to affect wetland availability and distribution because of the clearing associated with the
footprint. Based on FRI wetlands mapping, the Project is anticipated to remove approximately 279 ha of wetlands
(1.9% of baseline characterization), which includes 214 ha of other wetlands, 14 ha of burned wetlands and 50 ha
of cutblock wetlands. Based on PW wetlands mapping, a similar proportion of wetlands are predicted to be
removed within the vegetation and wetlands LSA; 201 ha of wetlands (1.8% of baseline characterization) are
predicted to be affected by the Project footprint. This predicted loss would result in a minor change to ecosystem
availability and connectivity in the vegetation and wetlands LSA, but changes in wetland ecosystem distribution
are predicted to be ecologically non-measurable at the vegetation and wetlands RSA scale.
The preferred route ROW is predicted to cross approximately 1 ha (1.8% of baseline characterization) of the
Nipigon River PSW in the vegetation and wetlands LSA. However, the Project is not expected to disturb this PSW
as the support structures would be placed at the setback distance of approximately 30 m from the PSW.
The uncommon wetland ecosites identified in the baseline characterization may be less resilient to negative
changes in availability. Based on FRI data, there are three uncommon wetland ecosites identified within the
vegetation and wetlands LSA in the baseline characterization (i.e., NW43, NW47, and NW50). The Project is
expected to disturb less than 1 ha (0.1%) of the Sheltered Marsh: Emergent: Sedimentary Peat Substrate (NW47)
ecosite. No wetland SOCC habitat is expected to be lost as a result of the Project.
Based on PWS data, bogs are uncommon within the vegetation and wetlands LSA. The Project is anticipated to
avoid mapped bogs; however the Project is predicted to remove some fen wetlands types, which are more
abundant within the vegetation and wetlands LSA in the baseline characterization. The Project footprint will remove
20 ha of fens (1.9% of baseline characterization) within the vegetation and wetlands LSA. Due to the uncertainty
in reclaiming peat wetland ecosystems, peatlands (i.e., bogs and fens) are considered to have a lower resilience
to changes relative to mineral soil wetland ecosystems, which can be reclaimed and contribute to reversing net
effects.
The combined evidence on wetland ecosystem availability, distribution, and condition indicates that wetland
ecosystems are self-sustaining and ecologically effective at baseline. Overall, the small changes in wetland
ecosystem availability, distribution, and condition from the Project are predicted to be within the resilience limits
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and adaptive capacity of this criterion. Based on FRI data, 98.1% of available wetland habitat (including other
wetlands, burned wetlands and cutblock wetlands) present within the baseline characterization will remain outside
the Project footprint in the vegetation and wetlands LSA and 99.5% of available wetland habitat will remain within
the vegetation and wetlands RSA. Using PW data, 98.2% of wetlands present within the baseline characterization
will remain outside the Project footprint in the vegetation and wetlands LSA, and 99.6% of available wetland habitat
will remain within the vegetation and wetlands RSA.
Mitigation presented in Table 12-21 is expected to further reduce the expected negative effects within wetland
ecosystems. Moreover, wetland ecosystems may withstand large losses (i.e., up to 60% of historical wetland
ecosystems) before their functional role on the landscape is compromised (Environment Canada 2013). The
incremental contribution of the Project to effects from previous and existing developments in the vegetation and
wetlands RSA is not expected to change the self-sustaining and ecologically effective status of wetland
ecosystems. Consequently, the combined predicted net effects on wetland ecosystems are not significant.

12.6.3 Riparian Ecosystems
In the baseline characterization, riparian ecosystems in the vegetation and wetlands LSA and vegetation and
wetlands RSA has been affected by urban development, forestry, mining, and other anthropogenic disturbances,
which led to a loss of ecosystem availability, connectivity, and functionality for some riparian ecosystem. Although
permanent loss of riparian ecosystems has occurred because of developments that removed water bodies, these
changes have occurred over a relatively small area in the vegetation and wetlands LSA and approximately
13,573 ha of riparian ecosystems remain in the vegetation and wetlands LSA at baseline. Changes from previous
and existing developments to the availability, distribution and composition (condition) of riparian ecosystems are
predicted to be within the resilience limits and adaptive capacity of this criterion.
Much of the disturbance to riparian ecosystems has been associated with forest harvesting. It is assumed that
early logging, in the late 1800s to mid-1900s, would not have followed guidelines specific to riparian ecosystems.
Thus, historical forest harvesting in riparian ecosystems may have led to more erosion, sedimentation, soil
compaction, rutting and water pooling than more recent logging in areas surrounding lakes, streams and rivers.
Since the publication of the Code of Practice for Timber Management Operations in Riparian Areas in 1991 (MNR
1991), effects from forest harvesting to wetland ecosystems have likely been reduced.
In the baseline characterisation, approximately 91.5% of riparian ecosystems is classified as “other” and has not
been affected by a history of clearing or burning, which is above the resource management criterion of 75%
naturally vegetated stream length recommended by Environment Canada (2013) to prevent degradation of these
ecosystems. The available evidence indicates that riparian ecosystems at baseline are self-sustaining and
ecologically effective.
The Project is expected to reduce riparian ecosystem availability by approximately 213 ha in the vegetation and
wetlands LSA, which would result in small, local changes in distribution and connectivity, but is not predicted to
affect the ecological function of the remaining riparian habitat in the vegetation and wetlands LSA or vegetation
and wetlands RSA. With effective implementation of mitigation, minimal changes in the remaining riparian habitat
condition are predicted (refer to Table 12-27). Approximately 48,967 ha (99.6%) of baseline riparian ecosystems
(including other, burned and cutblock riparian) would remain in the vegetation and wetlands RSA after
consideration of the Project effects; the Project is not predicted to change the self-sustaining and ecologically
effective status of riparian ecosystems identified at baseline. Consequently, incremental and combined net effects
from the Project and past and present developments on riparian habitat are not significant.
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12.7 Cumulative Effects Assessment
12.7.1 Approach
In addition to assessing the incremental net environmental effects of the Project itself, the assessment also
evaluates the significance of the net and cumulative effects from the Project that overlap temporally and spatially
with effects from all other past, present, and RFDs and activities (refer to Section 5.7). Cumulative effects also
include natural influences on vegetation and wetlands criteria such as wildfire and climate change. Where
information is available, the cumulative effects assessment estimates or predicts the contribution of effects from
the Project and other developments on criteria, in the context of natural changes in the environment.
Importantly, not all net effects from the Project on vegetation and wetlands criteria may require an assessment of
cumulative effects. The following factors were used to determine if a net effect should be carried forward for further
analysis in the cumulative effects assessment (refer to Section 5.7):



No net effects predicted. A potential effect for which a net effect was not predicted is not carried forward to
the cumulative effects assessment.



Likelihood of occurrence. Net effects that are considered likely to occur can additively or synergistically
contribute to effects of other past, present, or RFDs. Therefore, net effects assessed as having a likelihood
of occurrence of ‘probable’ and ‘certain’ are carried forward while net effects assessed as ‘unlikely’ and
‘possible’ are not considered to likely contribute to cumulative effects, and are not carried forward to the
cumulative effects assessment.



Potential to contribute to existing significant cumulative effects. A likely net effect from the Project,
regardless of the magnitude of the net effect, has the potential to contribute to significant cumulative effects
if a guideline or threshold has already been surpassed for a specific criterion. The current state or baseline
conditions (e.g., ecosystem availability and distribution, level of disturbance) is considered when determining
if a criterion and net effect should be carried forward for further analysis. A likely net effect, regardless of the
magnitude, is carried forward to the cumulative effects assessment if the combined effects on a criterion from
past and present activities are already considered to be significant or close to significant at baseline.



Level of change compared to baseline conditions or values. The level of change from the Project
compared to baseline conditions for a net effect is characterized by the magnitude of the effect (refer to Table
12-24). By definition, negligible net effects can result in changes to indicators, but do not necessarily cause
measurable effects to a criterion. For example, a small decrease in species composition within an ecosite
patch from the accidental introduction of invasive species is not predicted to affect the structure and function
of the associated upland ecosystem in the study area. Therefore, net effects that are assessed as a negligible
magnitude are not likely to additively or synergistically contribute to potential measurable effects from other
past, present, or RFDs on vegetation and wetlands criteria, and are not carried forward for cumulative effects
assessment. Alternately, net effects with predicted stronger magnitude or intensity of changes in indicators
from the Project relative to baseline conditions may likely contribute additively or synergistically to other past,
present and RFDs and were carried forward to the cumulative effects assessment.

Based on these factors, there are two net effects from the Project that are carried forward to the analysis and
characterization in the cumulative effects assessment for upland, wetland and riparian ecosystems (refer to
Section 12.8).




Loss or alteration of ecosystem availability and distribution from the Project footprint.
Loss or alteration of ecosystem composition from the Project footprint.
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All other net effects from the Project on upland, wetland and riparian ecosystems were determined to have
negligible magnitude with an unlikely or possible likelihood of occurrence (refer to Tables 12-25, 12-26 and
12-27). None of the criteria was considered to have been significantly affected by previous and existing
developments at baseline conditions (refer to Section 12.8.3). Although the likelihood of occurrence from the loss
or alteration on ecosystem composition from the Project physical footprint was assessed possible, this net effect
was included in the cumulative effects assessment due to the strong link to changes in ecosystem availability and
distribution from the same Project-environment interaction.
The cumulative effects assessment measures and describes the combined effects of adding the incremental
changes to indicators from the Project and RFDs to the baseline characterization (refer to Section 5.7).
The cumulative effects assessment determines the significance of the incremental contribution of the Project, and
the total effects from the Project and past, present and RFDs on vegetation and wetlands criteria. Subsequently,
the cumulative effects assessment is completed at the regional scale (i.e., vegetation and wetlands RSA or beyond
RSA). The cumulative effects assessment for upland, wetland and riparian ecosystems is primarily qualitative and
describes how the interacting effects of developments and natural factors are predicted to affect indicators for
each criterion (refer to Section 5.7.1). The assessment is presented as a reasoned narrative describing the
outcomes of cumulative effects for each ecosystem. The relative contribution of the Project to the total cumulative
effect is clearly described in the cumulative effects assessment section for each vegetation and wetlands criterion.
There is no assessment of the cumulative effects on CLVAs because of the large area encompassed by the total
area of the ecodistricts that intersect with the vegetation and wetlands LSA, which would result in an overestimation
of the Reasonably Foreseeable Development (RFD) projects included in the Cumulative Effects Assessment.
The following projects form the quantitative portion of the cumulative effects assessment:

 Northwest Bulk Transmission Line – Hydro One;
 Nipigon River Bridge – Minister of Transportation; and
 Wawa Gold Project – Augustine Ventures.
The certain/planned and RFDs and activities in the vegetation and wetlands RSA that could interact with nonnegligible net effects of the Project are identified and described in Table 12-29.
Table 12-29:

Summary of Cumulative Effects Assessment Interactions for Vegetation and Wetlands

Project/Activity

Potential
Cumulative Effect

Description

Quantified
in the
Cumulative
Effects
Assessment

Corresponding
Number
(Figure 5-3)

Yes

CP02

Yes

n/a

Certain/Planned Projects and Activities

Nipigon River Bridge

The project includes the construction of
Ontario’s first cable-stayed bridge over the
Nipigon River, running parallel to the Highway
11/17 corridor east of Thunder Bay.

Planned Forestry
Roads

Planned forestry roads derived from Forest
Management Plans.
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Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.
Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.
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Table 12-29:

Summary of Cumulative Effects Assessment Interactions for Vegetation and Wetlands

Project/Activity

Description

Reasonably Foreseeable Projects and Activities
Tier 1 Developments
Whitesand First Nation is proposing to develop,
construct and operate a biomass fueled electric
power and heat cogeneration plant (Class 1
Thermal Facility under O. Reg. 359/09). It will
have a nameplate capacity of approximately 4
Whitesand
megawatt (MW), which will be used to power
First Nation
the pellet plant and future local commercial
Cogeneration and
development (approximately 3.2 to 3.75 MW),
Pellet Mill Project
as well as provide electricity for the entire
demand of the local community (approximately
0.25 to 0.8 MW). This project is in unorganized
territory in Thunder Bay District near Whitesand
First Nation and Armstrong.
Prodigy Gold Inc. is proposing the
re-development of the Magino Gold Project. The
proposed project would involve the construction,
Magino Gold Project
operation, and decommissioning of an open pit
– Prodigy Gold
mine with a production rate of approximately
Incorporated
25,000 to 30,000 tonnes per day. Located
14 km southwest of the Town of Dubreuilville.
The project consists of the construction,
operation, decommissioning, and abandonment
of an open pit gold mine and on-site metal mill.
Hardrock Gold Mine – As proposed, the gold mine would have an ore
production capacity of 18,000 tonnes per day,
Greenstone Gold
and the metal mill would have an ore input
Mines
capacity of 18,000 tonnes per day. Located
along Highway 11, approximately 5 km south of
Geraldton, in the Municipality of Greenstone.
Tier 2 Developments
The site selection process began in 2010 and is
underway for long-term management of used
Adaptive Phased
nuclear fuel in a deep geological repository.
Management
Adaptive Phased Management involves the
Interested
containment and isolation of used fuel at a
Communities –
centralized location with suitable geology.
Nuclear Waste
Interested communities undergoing preliminary
Management
assessment include Hornepayne,
Organization
Manitouwadge, and White River.
Reasonably Foreseeable Projects and Activities (cont’d)
Tier 2 Developments (cont’d)


Northwest Bulk
Transmission Line –
Hydro One



The project will augment the capacity and
maintain the reliability of the electricity
supply to the area west of Thunder Bay
and was identified as a priority in the
2013 Long-Term Energy Plan.
The preliminary scope of the Northwest
Bulk Transmission Line Project consists
of a new double-circuit 230 kV
transmission line between Thunder Bay
and Atikokan and a single-circuit 230 kV
transmission line from Atikokan to
Dryden.
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Quantified
in the
Cumulative
Effects
Assessment

Corresponding
Number
(Figure 5-3)

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

No

RF01

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

No

RF03

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

No

RF04

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

No

RF05

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

Yes

RF06

Potential
Cumulative Effect
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Table 12-29:

Summary of Cumulative Effects Assessment Interactions for Vegetation and Wetlands

Project/Activity

Description


Boulevard Lake Dam
– City of Thunder Bay



Quantified
in the
Cumulative
Effects
Assessment

Corresponding
Number
(Figure 5-3)

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

No

RF08

Site preparation,
construction, and
operation activities can
result in the loss or
alteration of upland,
wetland and riparian
ecosystems.

No

RF10

No

RF11

Yes

RF12

No

RF13

Potential
Cumulative Effect

The Schedule C Class EA, under the
Municipal Class Environmental
Assessment, is underway.
Repairs and improvements are necessary
to ensure the dam can withstand
floodwaters.

The project involves the removal of test blocks
of white granite from three sites within mining
claims. Sample material will not exceed
700 tonnes and the excavated waste rock will
not exceed 300 tonnes. This proposed Category
Onion Lake West
B project is being carried out in accordance with
Bulk Sampling
the Class Environmental Assessment for the
Project – MNDM
Ministry of Northern Development and
Mines’ Activities under the Mining Act.
This project is located in the Onion Lake area,
approximately 25 km northeast of Thunder Bay.
Reasonably Foreseeable Projects and Activities (cont’d)
Tier 2 Developments (cont’d)

Site preparation,
construction, and
An extensive diamond drilling program has been
operation activities can
Cline Lake Gold
completed with promising results. This project is
result in the loss or
Project – Cline Mining
located in Jacobson Township, approximately
alteration of upland,
Corporation
50 km northeast of Wawa.
wetland and riparian
ecosystems.
Site preparation,
The property has a history of production (eight
construction, and
past-producing mines) and Augustine Ventures operation activities can
Wawa Gold Project –
Inc. has entered into a joint venture agreement
result in the loss or
Augustine Ventures
to continue advanced exploration. Located
alteration of upland,
southeast of the Municipality of Wawa.
wetland and riparian
ecosystems.
Site preparation,
construction, and
Projected to have a total installed capacity of
operation activities can
Coldwell Wind
approximately 100 MW. Currently awaiting
result in the loss or
Energy Project –
transmission availability. Located approximately
alteration of upland,
Brookfield Power
10 km northwest of the Town of Marathon.
wetland and riparian
ecosystems.

EA = Environmental Assessment; MNDM = Ministry of Northern Development and Mines; MW = megawatt; n/a = not available.

12.7.2 Analysis of Cumulative Effects
The predicted cumulative effects from the development footprints of the Project, and past, present and RFDs are
provided in the following sections for indicators of upland, wetland and riparian ecosystems.
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12.7.2.1

Upland Ecosystems – Ecosystem Availability and Distribution

The RFDs are predicted to reduce the availability of upland ecosystems in the vegetation and wetlands RSA. For
cumulative effects, including the Project effects, the analysis predicts an approximately 13,639 ha (2.9% of
baseline characterization) decrease in the availability of upland ecosystems relative to the baseline conditions in
the vegetation and wetlands RSA (refer to Table 12-30; Appendix 12-V, Figures 12-V-7A to 12-V-7E). The RFDs
that did not have footprints available at the time of analysis and reporting are described in Table 5-5 (refer to
Section 5.6.1), and are expected to contribute to additional decreases in the availability of upland ecosystems.
Proportionally, the greatest change is to the Black Spruce – Larch/White Spruce – Balsam Fir – White Cedar
(NE09) ecosite with a change of 8.4% of baseline characterization area (1,522 ha) in the vegetation and wetlands
RSA. The largest change in hectares is to the Black Spruce-Trembling Aspen/Trembling Aspen - Black Spruce Jack Pine/Trembling Aspen - Black Spruce - Balsam Fir (NE06) ecosite with a change of approximately 4,990 ha
(5.9% of baseline characterization) in the vegetation and wetlands RSA; however, this ecosite is predicted to
remain abundant and well distributed on the landscape with approximately 79,939 ha remaining within the
vegetation and wetlands RSA (94.1% of baseline characterization).The three least available and distributed
ecosites in the vegetation and wetlands LSA (i.e., Trembling Aspen - Black Spruce - Balsam Poplar - Moist Soil
[NW10], Red Pine - White Pine: Fresh, Fine Loamy Soil [NW24] and Black Ash Hardwood: Fresh, Silty - Clayey
Soil [NW30]) and vegetation and wetlands RSA (i.e., Red Pine [C12], Talus or Steep Slope [NW05], and
Prairie/Savannah [NW10]) are not disturbed by the RFDs. There is a predicted loss of approximately 4,517 ha
(2.4% of baseline characterization) to forested areas in the vegetation and wetlands LSA and approximately
13,475 ha (1.9% of baseline characterization) in the vegetation and wetlands RSA from RFDs. The remaining
predicted loss is accounted for by non-forested areas with a change of approximately 55 ha (2.1% of baseline
characterization) in the vegetation and wetlands LSA and approximately 164 ha 1.5% of baseline characterization)
in the vegetation and wetlands RSA. Changes from RFDs to the non-forested portion of the vegetation and
wetlands LSA and vegetation and wetlands RSA are presented in Table 12-31.
Table 12-30:

Predicted Changes to Upland Ecosystem Availability from Cumulative Effects
Local Study Area

Regional Study Area

Cumulative
Baseline
Cumulative
Baseline
Percent
Change in
Percent
Change in
Upland Type Characteriza
Effects
Characterizat
Effects
Change
Area
Change
Area
Assessment
ion
Assessment
tion
(%)
(ha)
(%)
(ha)
(ha)
(ha)
(ha)
(ha)
Other upland
110,726
106,836
-3,890
-3.5
394,630
382,396
-12,233
-3.1
Burned
upland
3,455
3,333
-122
-3.5
13,299
13,177
-122
-0.9
Cutblock
upland
21,790
21,230
-560
-2.6
64,412
63,128
-1,284
-2.0
Total
135,971
131,399
-4,572
-3.4
472,340
458,701
-13,639
-2.9
Note; Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values. Burned Upland and Cutblock Upland types are less than or equal to 40 years of age.
% = percent; ha = hectare.
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Table 12-31:

Code
BSH
GRS
NW04
NW05
NW07
NW10
RCK

Predicted Changes to Non-forested Upland Ecosystem Availability from Cumulative
Effects

Ecosite
Description

Baseline

Brush and Alder
Grass and
Meadow
Cliff
Talus or Steep
Slope
Rock Barren
Prairie/Savannah
Rock
Total

(ha)
1,109

Local Study Area
Cumulative
Change
Effects
in Area
(ha)
(ha)
1,087
-22

Percent
Change
(%)
-2.0

Baseline
(ha)
4,779

Regional Study Area
Cumulative
Change
Effects
in Area
(ha)
(ha)
4,696
-83

Percent
Change
(%)
-1.7

102
121

102
121

0
<1

0.0
-0.2

151
355

151
355

0
<1

0.0
-0.1

0
490
4
781
2,607

0
489
4
749
2,552

0
<1
0
-32
-55

0.0
-0.1
0.0
-4.1
-2.1

3
695
4
4,680
10,665

3
695
4
4,599
10,501

0
<1
0
-80
-164

0.0
-0.1
0.0
-1.7
-1.5

Note; Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values.
< = less than; % = percent; ha = hectare.

Seral Stages
The RFDs are predicted to result in a loss of approximately 1,448 ha (2.5% of baseline characterization) in the
vegetation and wetlands LSA and approximately 4,044 ha (2.1% of baseline characterization) in the vegetation
and wetlands RSA of mature (81 to 110 year) forests (refer to Table 12-32). Late-successional (111 years
and older) forests decrease by approximately 1,900 ha (7.8% of baseline characterization) within the vegetation
and wetlands LSA and approximately 6,771 ha (6.2% of baseline characterization) within the vegetation and
wetlands RSA.
Table 12-32:

Seral Stages from Cumulative Effects
Local Study Area

Structural Stage

Baseline
Cumulative
Characteri
Effects
zation
Assessment
(ha)
(ha)

Pre-sapling
(0 to 10 years)
Sapling
(11 to 30 years)
Immature
(31 to 80 years)
Mature
(81 to 110 years)
Late-successional (111
years and older)
Total

Regional Study Area

Change in
Area
(ha)

Percent
Change
(%)

Cumulative
Baseline
Effects
Characteri
Assessment
zation
(ha)
(ha)

Change in
Area
(ha)

Percent
Change
(%)

4,012

3,937

-75

-1.9

10,267

9,949

-318

-3.1

19,091

18,552

-539

-2.8

64,979

64,147

-832

-1.3

37,772

36,931

-841

-2.2

119,623

117,690

-1,932

-1.6

57,181

55,734

-1,448

-2.5

194,497

190,452

-4,044

-2.1

24,209
142,265

22,309
137,462

-1,900
-4,803

-7.8
-3.4

108,420
497,785

101,649
483,888

-6,771
-13,897

-6.2
-2.8

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. Seral stage totals are based on upland and wetland ecosites identified as Forest (FOR) only from the FRI as age classes are not
provided for other polytypes in the FRI. The predicted loss of the Project and reasonably foreseeable developments is subtracted from the
seral stage totals including the 0 to 10 year (Pre-Sapling) category.
% = percent; ha = hectare.
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Rare Vegetation Communities, Habitat of Conservation Concern, Research Plots and Areas of
Natural and Scientific Interest
There is no predicted additional loss of rare vegetation communities or ANSIs from RFDs in the vegetation and
wetlands LSA or vegetation and wetlands RSA. No additional losses to upland SOCC habitat is anticipated from
RFDs. While there is no additional loss of research plot areas from RFDs in the vegetation and wetlands LSA, an
additional loss of 35 ha of research plot areas from RFD are anticipated in the vegetation and wetlands RSA.
Features of Stakeholder, First Nation, and Métis Interest
There is no predicted loss to sensitive features identified by the Thunder Bay Naturalists (specific to the Project)
from RFDs in the vegetation and wetlands LSA or vegetation and wetlands RSA.
Traditional plant and material harvesting sites are predicted to be altered as a result of the Project construction
activities but it is expected that these will be limited to the Project footprint. The cumulative effects to traditional
plant and material harvesting sites are addressed in the Current Use of Lands and Resources for Traditional
Purposes assessment (refer to Section 17).

Forest Management Plans and Other Factors of Change to Upland Ecosystems
It is the responsibility of the MNRF to manage forests in a sustainable manner and provide healthy forests for
future generations (MNR 2012). Forest health and values are managed through the use of forest guides.
Pest control and forest fire management are other tools used to maintain healthy forests (MNR 2012). The annual
average harvest from 2004 to 2008 in Ontario boreal forests was 180,447 ha (MNR 2012). It is noted that these
years provide an example of a reduced harvest relative to previous years (MNR 2012). Reductions in forest
harvesting and the suppression of fire and insects could lead to a shift to older forests over time in the vegetation
and wetlands RSA. While this shift provides habitat for species that rely on older forests, it may reduce the amount
of available habitat for species that rely on younger forests. The average annual area regenerated across Ontario
forests from 2004 to 2008 was 202,947 ha (about 13% higher than the average annual harvest) showing that
renewal efforts were greater than harvesting.
Each of the FMUs across the vegetation and wetlands RSA has an FMP that describes the future plans during the
next 10 years, and expected forest structure and age. These FMPs are summarized as follows:



Algoma FMP (Clergue Forest Management Inc. 2009) – The goal is to reach target levels for forest diversity,
wildlife habitat targets for provincially significant species, targets for locally featured species and targets for
species at risk in every term over the next 100 years. Forest diversity targets include species composition
and mature and old growth forests. The plan is moving towards creating less small fragmented disturbances
(i.e., those <100 ha) and more towards larger disturbances that more closely emulate natural historical
disturbance patterns. Any disturbances less than 260 ha in size are to be separated by an average of
approximately 200 m and those less than 100 ha in size are to be separated by an additional 50 m from
disturbances of a similar size. Currently, 19.1% of the new planned clearcuts in the boreal sub-unit are larger
than 260 ha.



Big Pic FMP (686860 Ontario Ltd. 2006) – The first five-year term in the FMP plans for 81% (117 clearcuts)
of clearcuts to be less than 260 ha, while 19% (28 clearcuts) of clearcuts are planned to be larger than 260 ha.



Black Spruce FMP (AbiBow Canada Inc. 2010) – There is an emphasis on using existing access roads for
future mineral exploration rather than creating new roads. Maintenance of existing forest roads is expected
to benefit the development of hydroelectric facilities. Some areas of the forest may be converted to non-forest
areas as a result of access roads and power transmission lines associated with hydroelectric facilities and
flooding upstream of dam/water control structures.

September 2018
Project No. 1536607/2000/2219

12-148

EAST-WEST TIE TRANSMISSION PROJECT
AMENDED ENVIRONMENTAL ASSESSMENT REPORT



Kenogami FMP (Terrace Bay Pulp 2010) – Mining activity is expected to increase and road construction and
maintenance programs will be beneficial for the forest industry. Several roads are planned to be constructed.
Mineral exploration could benefit by using areas already cleared of timber. New roads from the forest industry
will increase access to other commercial or government interests and for trap lines. Caribou and marten
habitat needs are being considered in planning harvests and determining trap line boundaries. Consideration
will be given during forest harvesting to leave structural diversity for wildlife habitat and wildlife trees. There
is a goal to increase the amount of pure conifer stands relative to mixed wood stand to achieve a forest
composition more similar to historical times prior to fire suppression. Site preparation and tree-planting of
spruce and jack pine in approximately 65% of harvested areas is expected to help achieve this goal.



Lake Nipigon FMP (GreenForest Management Inc. 2010) – The goal of the Lake Nipigon FMP is to achieve
a forest age and composition structure similar to historical conditions prior to human development and fire
suppression. Historically, the forest composition had more pure conifer stands and was younger in age.
Targets for selectively leaving some wildlife trees in harvested areas are part of the FMP goals.



Pic River FMP (Great West Timber Ltd. 2005) – As described in the other FMPs above, wildlife tree
requirements have been set for each FMP so that some wildlife trees will selectively be retained in harvested
areas. The Pic River FMP goals of achieving purer stands of conifers, fewer mixed wood stands and an
overall younger aged forest are consistent with other FMPs. Site preparation and tree-planting of spruce and
jack pine in approximately 50% of harvested areas is expected to help achieve these goals.



White River FMP (Domtar Inc. 2008) – Not described in FMP.

Changes in upland ecosystems due to climate change are qualitatively assessed. Based on warming trends, the
annual mean temperature in the Lake Superior area is predicted to increase from 3.0 to 4.5°C by the end of the
21st century. It is expected that forests will shift northward and that species will become more similar to forest
species south of the Lake Superior region (Huff and Thomas 2014; IJC 2003). There may be increased forest
mortality leading to a reduction in carbon sinks (Huff and Thomas 2014). It is expected that warmer conditions
may allow some species, such as oak and hickory, to increase (Huff and Thomas 2014). In general, trees may
experience greater levels of stress from drought, wind, fires and insects (Huff and Thomas 2014). Overall, it is
uncertain whether or not climate change will positively or negatively affect upland ecosystems, but the effects
would likely be beyond regional.

12.7.2.2

Upland Ecosystems - Ecosystem Composition

Upland ecosystems in close proximity to new developments may be affected by removal of wildlife trees and other
edge effects (e.g., sensory disturbance, ingress of generalist or invasive species, alteration in moisture
and sunlight regimes) that change conditions. Natural upland ecosystem edges are prone to ingress by generalist
wildlife species (i.e., species that will use a variety of habitats) that may displace grassland specialists.
Natural areas with undisturbed soils that occur away from disturbances are resistant to invasion by non-native
plant species. The implementation of the Weed Management Plan to control invasive species during construction
and progressive reclamation (refer to Appendix 4-II, Section 8.4) would minimize the potential for invasive species
to occupy upland ecosystems adjacent to the Project. However, invasive species could become more prevalent in
other parts of the vegetation and wetlands RSA if they were not managed to the same degree as the Project. For
example, forestry roads and logging equipment could facilitate the spread of invasive species, particularly on
private timberlands where new access roads would be required.
As described in the Project effects assessment, two tracked rare plant species, alpine woodsia and purple bluejoint
were identified in the NHIC data will be disturbed by the Project. There is no further disturbance expected to occur
to rare plant species from the RFDs. Project-specific mitigation for tracked rare plants in upland ecosystems is
provided in Table 12-18. It is expected that RFDs will be required to implement similar mitigation measures that
will limit cumulative effects on tracked rare plants.
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Climate change could influence upland ecosystem composition as increases in air temperature and earlier onsets
of spring may lead to greater numbers of pests including gypsy moth, emerald ash borer, spruce budworm
and forest tent caterpillars (Huff and Thomas 2014). Increases in pests could put greater stresses on tree species
in the region. Warmer temperatures could create conditions that may be inhospitable to some species while
favoring others, thereby affecting community composition (Huff and Thomas 2014). Boreal tree species (e.g., black
spruce, Jack pine, white spruce, balsam fir and trembling aspen) are predicted to migrate northwards, and more
southern species such as white pine, red pine, sugar ample and red oak are expected to also undergo a northern
shift in species ranges (Huff and Thomas 2014). Other pests that pose potential risks to Ontario forests include
invasive kudzu (Pueraria montana) and dog-straggling vine (Vincetaxicum rossicum). The MNRF and Invasive
Species Centre are working together to improve invasive species prevention, management and research
(MNR 2012).

12.7.2.3

Wetland Ecosystems – Ecosystem Availability and Distribution

Forest Resource Inventory Wetland Ecosystems
The RFDs would reduce wetland ecosystem availability in the vegetation and wetlands RSA. Using FRI data, the
cumulative effects assessment predicts an approximate decrease of 835 ha (1.5%) in the availability of wetland
ecosystems relative to the baseline characterization within the vegetation and wetlands RSA (refer to Table 12-33;
Appendix 12-V, Figures 12-V-8A to 12-V-8E). The RFDs that did not have footprints available at the time of
analysis and reporting are described in Table 5-5 (refer to Section 5.6.1), and are expected to contribute to
additional decreases in the availability of wetland ecosystems.
The largest absolute change within the vegetation and wetlands RSA is to the Open Wetland (OMS) polytype with
an approximate decrease of 345 ha; however, this land cover type remains abundant on the landscape.
The largest relative change in the vegetation and wetlands RSA is to the Black Spruce-Tamarack (C31) ecosite
with an 8.7% (approximately 180 ha) decrease from baseline characterization. Details on the area of predicted
loss of specific ecosites of wetland ecosystems from cumulative effects are provided in Appendix 12-VI.
Of the uncommon wetland ecosites identified in the baseline characterization (i.e., NW43, NW47 and NW50) the
only changes from cumulative effects are to the Open Extremely Rich Fen: Ericaceous Shrub / Sedge / Brown
Moss: Organic Soil (NW43) ecosite with a predicted loss of <1 ha (0.7% of baseline characterization) within the
vegetation and wetlands RSA and Sheltered Marsh: Emergent: Sedimentary Peat Substrate (NW47) ecosite with
a predicted loss of <1 ha (0.1% of baseline characterization).
Table 12-33:

Predicted Changes to Wetland Ecosystem Availability from Cumulative Effects
Local Study Area

Wetland Type

Other wetland
Burned wetland
Cutblock wetland
Total

Regional Study Area

Baseline
Characterization
(ha)

Cumulative
Effects
Assessment
(ha)

Change in
Area
(ha)

11,863
644
1,872
14,379

11,531
631
1,820
13,981

-333
-14
-52
-398

Percent
Change
(%)

Baseline
Characterization
(ha)

Cumulative
Effects
Assessment
(ha)

Change
in Area
(ha)

Percent
Change
(%)

-2.8
-2.2
-2.8
-2.8

46,775
3,181
6,875
56,831

46,088
3,167
6,741
55,996

-687
-14
-134
-835

-1.5
-0.4
-2.0
-1.5

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual
values. Cutblocks and burns are less than or equal to 40 years of age.
% = percent; ha = hectare.
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Based on FRI data, in the vegetation and wetlands RSA, there is an increase in linear disturbance density from
approximately 0.47 km/km2 at baseline to approximately 0.59 km/km2 with consideration of cumulative effects.
Overall, wetland ecosystems remain well-connected with a total of approximately 55,996 ha of wetland
ecosystems remaining in the vegetation and wetlands RSA in the cumulative effects assessment.

Provincial Wetland Data Wetland Ecosystems
Using PW mapping, the cumulative effects assessment predicts an approximate decrease of 705 ha (1.6%) in the
availability of wetlands ecosystems relative to the baseline characterization within the vegetation and wetlands
RSA (refer to Table 12-34). The RFDs that did not have footprints available at the time of analysis and reporting
are described in Table 5-5 (refer to Section 5.6.1), and are expected to contribute to additional decreases in the
availability of wetland ecosystems.
Table 12-34: Predicted Changes to Wetland Ecosystem Availability from Cumulative Effects based on
Provincial Wetlands Data

Wetland Type
Bog
Fen
Marsh
Swamp
Unknown
Total

Baseline
Characterization
(ha)
31
1,082
1,531
7,102
1,541
11,287

Local Study Area
Cumulative
Effects
Change
Assessment
in Area
(ha)
(ha)
31
0
1,052
-29
1,492
-40
6,937
-165
1,508
-33
11,020
-267

Change
in Area
(%)
0.0
-2.7
-2.6
-2.3
-2.1
-2.4

Regional Study Area
Cumulative
Baseline
Effects
Change
Characterization
Assessment
in Area
(ha)
(ha)
(ha)
114
114
0
6,579
6,510
-70
5,606
5,448
-157
25,917
25,678
-239
6,400
6,161
-239
44,616
43,911
-705

Change
in Area
(%)
0.0
-1.1
-2.8
-0.9
-3.7
-1.6

% = percent; ha= hectare.

The largest absolute change is to the Swamp and Unknown wetlands types with an approximate loss of 239 ha
(respectively 0.9% and 3.7%of baseline characterization) within the vegetation and wetlands RSA; however, both
wetland types remain abundant and well-distributed on the landscape. The largest relative change in the
vegetation and wetlands RSA is to the Unknown wetlands type with a 3.7% decrease from baseline
characterization. The bog wetlands type, which is uncommon within the vegetation and wetlands RSA, is expected
to be avoided by RFDs.
Provincially Significant Wetlands are mapped with PW data. There is no predicted loss to PSWs is expected from
the known footprints of the RFDs from cumulative effects.
Based on PW data, in the vegetation and wetlands RSA, there is an increase in linear disturbance density from
approximately 0.23 km/km2 at baseline to approximately 0.34 km/km2 with consideration of cumulative effects.

Rare Vegetation Communities, Habitat of Conservation Concern, and Areas of Natural and
Scientific Interest
There is no additional predicted loss of rare vegetation communities, wetland SOCC habitat or ANSI from RFDs
in the vegetation and wetlands LSA or vegetation and wetlands RSA.

Forest Management Plans and Other Factors of Change to Wetland Ecosystems
Future forestry activities would also change the availability, distribution and composition of wetland ecosystems in
the vegetation and wetlands RSA. However, the goal for FMPs is to reach target levels for forest diversity and
composition, wildlife habitat for provincially significant species, and locally featured species and species at risk.

September 2018
Project No. 1536607/2000/2219

12-151

EAST-WEST TIE TRANSMISSION PROJECT
AMENDED ENVIRONMENTAL ASSESSMENT REPORT
Meeting these targets is expected to support the maintenance of self-sustaining and ecologically effective wetland
ecosystems within and beyond the vegetation and wetlands RSA.
Changes in wetland ecosystems due to climate change are qualitatively assessed. Wetland ecosystem availability
may be negatively affected by climate change in the cumulative effects assessment. Wetland ecosystems are
considered to be one of the ecosystems most sensitive to predicted climate changes because they are at the
interface between terrestrial and aquatic ecosystems (Huff and Thomas 2014). Based on warming trends,
the annual mean temperature in the Lake Superior area is predicted to increase from 3.0 degrees Celsius (°C) to
4.5°C by the end of the 21st century. Increases in evapotranspiration and decreases in surface water flow could
cause wetland ecosystems to contract in size and in extreme causes to convert to upland ecosystems (Huff and
Thomas 2014). The diversity of plants and animals in wetland ecosystems is linked to water level fluctuations and
therefore predicted decreases in water levels may lead to concerns for species diversity (Huff and Thomas 2014).
Decreases to the size of marshes and swamps may have implications to waterfowl migration as well as decreased
muskrat (Ondatra zibethicus) populations from starvation, disease and more attacks from predators (Huff and
Thomas 2014; Mortsch 1998). Consequently, wetland ecosystem availability could be further reduced by
cumulative effects in the vegetation and wetlands LSA, vegetation and wetlands RSA and beyond the vegetation
and wetlands RSA due to climate change, although the extent of wetland ecosystem reduction is not known.

12.7.2.4

Wetland Ecosystems - Ecosystem Composition

The change in linear disturbance density from cumulative effects leads to a greater exposure of wetland ecosystem
edges to disturbance. This change could result in increased potential for invasion by noxious weed species.
Impacts of climate change on invasive species abundance may also contribute to changes in wetland ecosystems.
For example, lower lake levels and higher lake temperatures may lead to higher abundances of common reed
grass (Phragmites australis) (Huff and Thomas 2014; Hall et al. 2007). Invasive plants can affect wetland species
diversity through direct competition with native plants. A Weed Management Plan would be implemented for the
Project and protect wetland ecosystems from invasive species (refer to Appendix 4-II). Most wetland ecosystems
in the vegetation and wetlands RSA have retained buffers of natural vegetation and therefore, despite their
proximity to disturbance, they should be largely intact. However, invasive species may become more prevalent
near other developments of the vegetation and wetlands RSA, which may not be managed to the same degree as
the Project. For example, forestry roads and logging equipment may facilitate the spread of invasive species,
particularly on private timberlands where new access roads are required.
The composition and richness of species in a wetland ecosystem is influenced by the duration, timing, frequency
of saturation, and depth of water (Sheldon et al. 2005) and therefore changes in stream flows due to RFDs could
alter the condition of associated wetland ecosystems. The effect of reduced water quantity on wetland ecosystem
condition would be irreversible if changes in topography due to a new development(s) were permanent.

12.7.2.5

Riparian Ecosystems – Ecosystem Availability and Distribution

The RFDs would reduce riparian ecosystem availability in the vegetation and wetlands LSA and vegetation and
wetlands RSA. In addition to the Project, portions of the RFDs overlap with the vegetation and wetlands LSA
and would contribute to the cumulative changes to riparian ecosystem availability (refer to Appendix 12-V,
Figures 12-V-9A to 12-V-9E). In the vegetation and wetlands RSA, a predicted loss of approximately 1,353 ha
(2.8% of baseline characterization) of riparian ecosystem is predicted from cumulative effects compared to the
baseline characterization (refer to Table 12-35). In the vegetation and wetlands LSA, a predicted loss of
approximately 369 ha (2.7% of baseline characterization) is predicted within riparian ecosystem. The RFDs that
did not have footprints available at the time of reporting writing are described in Table 5-5 (refer to Section 5.6.1),
and would be expected to decrease the availability of riparian ecosystem with consideration of cumulative effects.
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Table 12-35:

Predicted Changes to Riparian Ecosystem Availability from Cumulative Effects
Local Study Area

Category

Other
riparian
Burned
riparian
Cutblock
riparian
Total

Regional Study Area
Percent
Change
(%)

Baseline
Characterization
(ha)

Cumulative
Effects
Assessment
(ha)

Change in
Area (ha)

Percent
Change
(%)

-336

-2.7

45,177

43,931

-1,247

-2.8

382

-11

-2.7

1,498

1,487

-11

-0.7

737
13,204

-22
-369

-2.9
-2.7

2,505
49,180

2,410
47,828

-95
-1,353

-3.8
-2.8

Baseline
Characterization
(ha)

Cumulative
Effects
Assessment
(ha)

Change
in Area
(ha)

12,421

12,085

393
759
13,573

Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual
values. The total percent change is calculated relative to the total area and therefore this value will not equal the sum of the individual values.
Cutblocks and burns are less than or equal to 40 years of age.
% = percent; ha – hectare.

Once riparian ecosystem is removed, the predicted loss is considered continuous and regional in scale until
functional habitat is reclaimed. For the purpose of this analysis, the predicted loss of riparian ecosystem due to
RFDs is assumed to be permanent as reclamation plans are not available (i.e., precautionary approach is applied),
and irreversible for permanent access roads associated with the Project. Riparian ecosystem disturbed by the
Project temporary access roads and water crossings will be reclaimed and should be reversible in the long-term.
Changes in riparian ecosystems due to climate change are qualitatively discussed in this assessment.
Riparian ecosystems availability may be negatively affected by climate change and other cumulative effects.
Based on warming trends, the annual mean temperature in the Lake Superior area is predicted to increase from
3.0°C to 4.5°C by the end of the 21st century. Increases in evapotranspiration and decreases in surface water flow
could cause decreases in the amount of available riparian ecosystem (Huff and Thomas 2014). Riparian
ecosystem associated with Lake Superior shorelines may be influenced by changes to water levels. Predictions
indicate that water levels may decrease by approximately 0.1 to 0.2 m; however, it is also possible that lake levels
may increase (Huff and Thomas 2014). Therefore, impacts from climate change to riparian ecosystem are
uncertain, but would likely have effects beyond the vegetation and wetlands RSA.

12.7.2.6

Riparian Ecosystems - Ecosystem Composition

Riparian ecosystems near anthropogenic disturbance can be degraded relative to habitats that are farther away
from disturbance because they are at greater risk of invasive species, changes in microclimate, windthrow,
and avoidance by wildlife. The amount of riparian ecosystems within approximately 50 m of disturbance increases
with consideration of cumulative effects relative to the baseline characterization.
Impacts of climate change on the abundance of invasive species may also contribute to changes in riparian
ecosystems. For example, lower lake levels and higher lake temperatures may lead to higher abundances of
common reed grass (Hall et al. 2007; Huff and Thomas 2014). Invasive plants can affect riparian species diversity
through direct competition with native plants. A Weed Management Plan would be implemented for the Project
and protect riparian ecosystems from invasive species (refer to Appendix 4-II). Most riparian ecosystems in the
vegetation and wetlands RSA have retained buffers of natural vegetation and therefore, despite their proximity to
disturbance, they should be largely intact. However, invasive species may become more prevalent near RFDs,
which may not be managed to the same degree as the Project. For example, forestry roads and logging equipment
may facilitate the spread of invasive species, particularly on private timberlands where new access roads are
required.
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12.7.3 Cumulative Effects Characterization
12.7.3.1

Upland Ecosystems – Ecosystem Availability and Distribution

Once upland ecosystems are removed the predicted loss was considered continuous and regional in scale until
functional habitat is reclaimed or offset. For the purpose of this analysis the predicted loss of upland ecosystems
due to the RFDs was assumed to be permanent as reclamation plans are not available (i.e., precautionary
approach is applied), and irreversible for permanent access roads and towers associated with the Project. Upland
ecosites disturbed by the Project temporary access roads, and temporary workspace will be reclaimed and should
be reversible in the long-term.
The distribution of upland ecosystems in the vegetation and wetlands LSA and vegetation and wetlands RSA in
the cumulative effects assessment would be similar to the distribution in the baseline characterization (compare
Appendix 12-V, Figures 12-V-1A to 12-V-1E and 12-V-7A to 12-V-7E). Cumulative effects would result in some
loss and fragmentation of upland ecosystems throughout the vegetation and wetlands RSA, including those Tier 2
projects with no currently known physical footprint. The most notable change in upland ecosystem distribution
from cumulative effects is predicted to occur within the Wawa Gold Project where the cumulative effects of mining
would increase fragmentation of existing upland ecosystems. In the vegetation and wetlands RSA, there is an
increase in linear disturbance density from approximately 0.53 km/km2 at baseline to approximately 0.66 km/km2
when considering RFD Projects within the cumulative effects assessment.
Changes in upland ecosystems due to climate change were not quantified in this characterization. However, due to
increases in temperature associated with climate change and potential lower lake water levels, there may be a
reduction in northern boreal plant species leading to fewer arctic and sub-alpine plant species that occur on the
coast of Lake Superior (Huff and Thomas 2014).
Overall, connectivity among upland ecosystems is expected to be maintained despite increased fragmentation.
The change is considered continuous and regional in geographic extent. Effects on upland ecosystems from the
RFDs are assumed to be permanent, while the Project is predicted to generate some effects that are permanent
and some effects that are reversible in the long-term.

12.7.3.2

Upland Ecosystems - Ecosystem Composition

The reduction in upland ecosystem condition from cumulative effects relative to baseline conditions is not predicted
to greatly alter the ecological function of upland ecosystems on the landscape because most upland ecosystems
would remain intact. The RFDs were predicted to contribute to small negative changes in upland ecosystem
availability, distribution, and composition. These changes were predicted to be within the resilience limits and
adaptive capacity of upland ecosystems in the vegetation and wetlands RSA. The incremental loss to the available
upland ecosystems (i.e., estimated loss of approximately 13,639 ha) from the RFDs was predicted to have no to
little influence on ecological structure and function; 97.1% of upland ecosystems present at baseline were
predicted to remain after the cumulative effects are considered. The incremental contribution of the RFDs to effects
from the Project and previous and existing developments in the vegetation and wetlands RSA is not expected to
change the self-sustaining and ecologically effective status of upland ecosystems.

12.7.3.3

Wetland Ecosystems – Ecosystem Availability and Distribution

The distribution of wetland ecosystems in the vegetation and wetlands LSA and vegetation and wetlands RSA
from cumulative effects would be similar to the distribution in the baseline characterization (compare
Appendix 12-V, Figures 12-V-2A to 12-V-2E and 12-V-8A to 12-V-8E). Cumulative effects would result in some
loss and fragmentation of wetland ecosystems throughout the vegetation and wetlands RSA (refer to
Appendix 12-V, Figures 12-V-8A to 12-V-8E), including Tier 2 projects with no currently known physical footprint.
The most notable change in wetland ecosystem distribution from cumulative effects is predicted to occur within
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the Wawa Gold Project where the cumulative effects of mining would increase fragmentation of the remaining
wetland ecosystem. The predicted loss of wetland ecosystems in the vegetation and wetlands RSA would result
in localized changes in wetland ecosystem distribution associated with individual RFD projects and these effects
were assumed to be permanent as reclamation plans are not available for RFDs. The distribution of wetland
ecosystems may be further affected from cumulative effects because of changes to hydrology and drainage
patterns associated with mining, and potential hydrologic changes brought on by climate change. The extent to
which wetland ecosystem distribution would be affected by these factors could not be quantified.
Once wetland ecosystems are removed, the predicted loss was considered continuous and regional in scale until
functional habitat is reclaimed or offset. For the purpose of this analysis the predicted loss of wetland ecosystem
due to the Project and RFDs was assumed to be permanent (i.e., for permanent Project components and
reclamation plans that are not available for planned RFDs) and long-term (i.e., for temporary Project components
that are expected to be reclaimed). Overall, wetland ecosystems were predicted to remain well-connected with
consideration of cumulative effects. Therefore, changes in distribution due to RFDs were predicted to have no to
little effect on the ecological function of wetland ecosystems in the vegetation and wetlands RSA. Based on FRI,
wetland ecosites that are less common on the landscape (i.e., NW43, NW47 and NW50) are also expected to
remain well-connected, with a predicted loss of less than 1.0% at the vegetation and wetlands LSA and RSA scale.
Based on PW data, the bog wetland type is expected to be avoided by RFDs.

12.7.3.4

Wetland Ecosystems - Ecosystem Composition

The reduction in wetland ecosystem condition from cumulative effects relative to baseline conditions is not
predicted to greatly alter the ecological function of wetland ecosystems on the landscape because most wetland
ecosystems would remain intact. Based on FRI data, about 98.5% of wetland ecosystems (including burned
wetlands and cutblock wetlands) present at baseline characterization are predicted to remain in the vegetation
and wetlands RSA. Based on PW data, about 98.4% of wetland ecosystems present at baseline characterization
are predicted to remain in the vegetation and wetlands RSA. Wetland ecosystems may withstand large losses
(i.e., up to 60% of historical wetland ecosystems) before their functional role on the landscape is compromised
(Environment Canada 2013). The incremental contribution of the RFDs to effects from the Project and previous
and existing developments in the vegetation and wetlands RSA is not expected to change the self-sustaining and
ecologically effective status of wetland ecosystems.

12.7.3.5

Riparian Ecosystems – Ecosystem Availability and Distribution

In the cumulative effects assessment, other riparian areas account for 43,931 ha or 89.3% of baseline
characterization riparian ecosystems in the vegetation and wetlands RSA, which is above the resource
management criterion of 75% naturally vegetated stream length recommended by Environment Canada (2013) to
prevent degradation of these ecosystems. Within the vegetation and wetlands LSA, other riparian areas account
for 12,085 ha or 89.0% of riparian areas in the baseline characterization.
In the vegetation and wetlands RSA, there is an increase in linear disturbance density from approximately
0.36 km/km2 at baseline to approximately 0.46 km/km2 with consideration of cumulative effects. The fragmentation
of riparian ecosystems in the vegetation and wetlands RSA would result in localized changes in riparian ecosystem
distribution associated with individual RFDs (including Tier 2 projects), and these effects are assumed to be
permanent. The distribution of riparian ecosystems may be affected by changes to hydrology and drainage
patterns associated with mining, and potential hydrologic changes brought on by climate change. The extent to
which riparian ecosystem distribution would be affected by these factors could not be quantified.
Overall, riparian ecosystems are predicted to remain well connected with consideration of cumulative effects.
Therefore, changes in distribution due to RFDs are predicted to have no to little effect on the ecological function
of wetland ecosystems in the vegetation and wetlands RSA.
September 2018
Project No. 1536607/2000/2219

12-155

EAST-WEST TIE TRANSMISSION PROJECT
AMENDED ENVIRONMENTAL ASSESSMENT REPORT
12.7.3.6

Riparian Ecosystems - Ecosystem Composition

Drainage patterns and flow rates of tributaries may change due to mining activities considered in the cumulative
effects assessment. Changes in river flows may alter the condition of associated riparian ecosystems. Mining
projects in the vegetation and wetlands RSA may also contribute to reduction in water quality; however, it is
expected that these projects would be constructed and operated under provincial and federal regulations to meet
water quality standards and water licence permits. The effect of reduced water quality and quantity on riparian
ecosystems condition would be continuous because leaching from waste rock occurs continuously and changes
in topography would permanently alter drainage patterns. The duration of potential negative cumulative effects of
changes in water quality and quantity from RFDs is unknown, and therefore potential effects on riparian
ecosystems condition were considered permanent.
Trees contribute to wooded structure used by wildlife (e.g., nesting and foraging) and to shading that helps
maintain fish habitat (Environment Canada 2013). Continued forestry in the vegetation and wetlands RSA may
cause some temporary loss of these functions. However, rooted vegetation such as shrubs would still be present,
which would contribute to sediment filtering. It is the responsibility of the MNRF to manage forests in a sustainable
manner and provide healthy forests for future generations (MNR 2012).
The reduction in riparian ecosystems condition from cumulative effects relative to baseline conditions is predicted
to not greatly alter ecological function on the landscape because most riparian ecosystems would remain intact,
including habitat within approximately 100 m of disturbance due to environmental setbacks and best management
practices. Where riparian ecosystems buffers are removed during forestry, partial function (i.e., sediment filtering)
would be maintained. The negative effects are temporary, and riparian ecosystems is predicted to recover.

12.7.4 Summary of Cumulative Effects Characterization
A summary of the characterization of cumulative effects from the Project and past, present and RFDs on upland,
wetland and riparian ecosystems is provided for each indicator in Table 12-36. Project-specific mitigation is
provided in Table 12-18, Table 12-21, and Table 12-23 It is expected that RFDs will be required to implement
similar mitigation measures that will limit cumulative effects on upland, wetland and riparian ecosystems.
.
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Table 12-36:
Criteria

Characterization of Predicted Cumulative Effects on Vegetation and Wetlands Criteria
Indicators

Cumulative Effect
Description

Ecosystem
availability and
distribution

Cumulative loss or
alteration of ecosystem
availability and
distribution

Ecosystem
composition

Cumulative loss or
alteration of ecosystem
composition

Upland
ecosystems

Ecosystem
availability and
distribution

Cumulative loss or
alteration of ecosystem
availability and
distribution

Ecosystem
composition

Cumulative loss or
alteration of ecosystem
composition

Wetland
ecosystems

Ecosystem
availability

Cumulative loss or
alteration of ecosystem
availability and
distribution

Ecosystem
composition

Cumulative loss or
alteration of ecosystem
composition

Riparian
ecosystems

Factors of Significance
Direct/Indirect

Direct

Direct

Direct

Direct

Direct

Direct

Direction

Magnitude

Negative

Upland ecosystem availability would be reduced by approximately
18,912 ha (4.0%) in the vegetation and wetlands RSA relative to the
baseline characterization. Magnitude will depend on influences from
climate change.
The distribution of upland ecosystems in the vegetation and
wetlands LSA and RSA would be similar to the distribution in the
baseline. There would some loss and fragmentation of upland
ecosystems throughout the vegetation and wetlands RSA.

Negative

Negative

Negative

Negative

Negative

Edge effects and potential introduction of invasive species may alter
upland species abundance and richness
Based on FRI data, availability of wetlands in the vegetation and
wetlands RSA is predicted to decrease by approximately 835 ha
(1.5%) relative to baseline characterization. Predicted losses to
uncommon wetland ecosites: <1 ha (0.7% of baseline
characterization) to the NW43 ecosite and <1 ha (0.1% of baseline
characterization) to the NW47 ecosite.
Based on PW data, availability of wetlands in the vegetation and
wetlands RSA is predicted to decrease by 705 ha (1.6%) relative to
baseline characterization. The RFDs are anticipated to avoid the
uncommon bog wetland type.
Magnitude will depend on influences from climate change.
The distribution of wetland ecosystems in vegetation and wetlands
LSA and RSA would be similar to the distribution at baseline. There
would some predicted loss and fragmentation of wetland
ecosystems throughout the vegetation and wetlands RSA.
Small changes in water quality and flow and potential introduction of
invasive species may alter wetland species abundance and
richness. Magnitude will depend on influences from climate change.
Availability of riparian ecosystems in the vegetation and wetlands
RSA is predicted to decrease by approximately 1,353 ha (2.8%)
relative to the baseline. Magnitude will depend on influences from
climate change.
There would some loss and fragmentation of riparian ecosystems
throughout the vegetation and wetlands RSA relative to the
baseline, but riparian ecosystems remain well connected. Magnitude
will depend on influences from climate change.
Small changes in water quality and flow and potential introduction of
invasive species may alter riparian species abundance and
richness. Magnitude will depend on influences from climate change.

< = less than; % = percent; Forest Resource Inventory; LSA = Local Study Area; RFD = reasonably foreseeable developments; ROW = right-of-way; RSA = Regional Study Area.
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Geographic Extent

Beyond regional (due to
climate change)

Beyond regional (due to
climate change)

Beyond regional (due to
climate change)

Beyond regional (due to
climate change)

Beyond regional (due to
climate change)

Beyond regional (due to
climate change)

Duration/
Irreversibility

Frequency

Likelihood of
Occurrence

Continuous

Certain

Continuous

Possible

Continuous

Certain

Continuous

Possible

Continuous

Certain

Continuous

Possible

Long-term – reversible for ROW and
temporary access roads and workspaces
Permanent – Irreversible for structures and
permanent access roads
Long-term – reversible for ROW and
temporary access roads and workspaces
Permanent – Irreversible for structures and
permanent access roads

Long-term – reversible for ROW and
temporary access roads and workspaces
Permanent – Irreversible for structures and
permanent access roads

Long-term – reversible for ROW and
temporary access roads and workspaces
Permanent – Irreversible for structures and
permanent access roads
Long-term – reversible for ROW and
temporary access roads and workspaces
Permanent – Irreversible for structures and
permanent access roads
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12.7.5 Assessing Significance
12.7.5.1

Upland Ecosystems

Upland ecosystem availability would be reduced by approximately 13,639 ha (2.9%) in the vegetation and
wetlands RSA from cumulative effects relative to baseline characterization. The most notable change in upland
ecosystem availability, distribution and composition is likely to occur from the Wawa Gold Project, where there
would be an increase in fragmentation of the existing upland ecosystems. The three least available and distributed
ecosites in the vegetation and wetlands LSA (i.e., Trembling Aspen - Black Spruce - Balsam Poplar - Moist Soil
[NW10], Red Pine - White Pine: Fresh, Fine Loamy Soil [NW24] and Black Ash Hardwood: Fresh, Silty - Clayey
Soil [NW30]) and vegetation and wetlands RSA (i.e., Red Pine [C12], Talus or Steep Slope [NW05], and
Prairie/Savannah [NW10]) are not disturbed by the RFDs. There is no additional predicted loss of rare vegetation
communities or ANSI from cumulative effects. Tier 2 RFDs that could not be quantified (e.g., gold mines and
transportation projects) also have the potential to interact and reduce the availability and distribution of upland
ecosystems in the vegetation and wetlands RSA, but these projects would also be expected to mitigate effects on
upland ecosystems.
The suppression of fire and insects could lead to a shift in older forests over time. While this shift provides habitat
for species that rely on older forests, it may reduce the amount of available habitat for species that rely on younger
forests. Future forest harvesting would also change the availability, distribution and composition of upland
ecosystems in the vegetation and wetlands RSA. Yet, the goal for FMPs is to reach target levels for forest diversity,
mature and old growth forest composition (including wildlife trees), and wildlife habitat for provincially significant
species, and locally featured species and species at risk. Meeting these targets is expected to support the
maintenance of self-sustaining and ecologically effective upland ecosystems within and beyond the vegetation
and wetlands RSA.
Climate change may also alter the processes that influence the abundance and distribution of upland ecosystems,
and effects would likely occur beyond the vegetation and wetlands RSA. Based on warming trends, the annual
mean temperature in the Lake Superior area is predicted to increase from 3.0 to 4.5°C by the end of the 21st
century. It is expected that forests will shift more northward and that species will become more similar to forest
species south of the Lake Superior region (Huff and Thomas 2014; IJC 2003). Overall, it is uncertain whether or
not climate change will positively or negatively affect upland ecosystems, but it will influence the magnitude of
effects on this criterion.
In the cumulative effects assessment, the Project and other RFDs would contribute to negative changes in upland
ecosystem availability, distribution, and condition; however, these changes are predicted to be within the resilience
limits and adaptive capacity of upland ecosystems. Relative to baseline conditions, most upland ecosystems
remain abundant, intact and well distributed across the vegetation and wetlands RSA with consideration of
cumulative effects. The contribution of the Project and other RFDs to cumulative effects on upland ecosystems in
the vegetation and wetlands RSA is not expected to change the self-sustaining and ecologically effective status
of this criterion. Consequently, cumulative effects on upland ecosystems were predicted to be not significant (refer
to Table 12-36).

12.7.5.2

Wetland Ecosystems

Based on FRI data, wetland ecosystem availability would be reduced by approximately 835 ha (1.5%) in the
vegetation and wetlands RSA from cumulative effects relative to baseline conditions. Based on PW data, wetland
ecosystem availability would be reduced by approximately 705 ha (1.6%) in the vegetation and wetlands RSA
from cumulative effects relative to baseline conditions. The most notable change in wetland ecosystem distribution
from cumulative effects is predicted to occur from the Wawa Gold Project where the effects of mining would
increase fragmentation of the existing wetland ecosystems. Wetland ecosites that are less common on the
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landscape (i.e., NW43, NW47 and NW50) are also expected to remain well-connected, with a predicted loss of
less than 1% within the vegetation and wetlands RSA. Based on PW data, the bog wetland type is expected to be
avoided by RFDs. Tier 2 RFDs that could not be quantified (e.g., gold mines and transportation projects) also have
the potential to interact and reduce the availability and distribution of wetland ecosystems in the vegetation and
wetlands RSA, but these projects would also be expected to mitigate effects on wetland ecosystems.
Changes in surface water and groundwater quantity and quality from RFDs, particularly mining developments,
may alter the availability, distribution and condition of wetland ecosystems. However, it is expected that such
projects would be constructed and operated under provincial and federal regulations to meet water quality
standards, and water licence permits. Future forestry activities would also change the availability, distribution and
composition of wetland ecosystems in the vegetation and wetlands RSA. However, the goal for FMPs is to reach
target levels for forest diversity and composition, and wildlife habitat for provincially significant species, and locally
featured species and species at risk. Meeting these targets is expected to support the maintenance of
self-sustaining and ecologically effective wetland ecosystems within and beyond the vegetation and wetlands
RSA. Disturbance adjacent to wetland ecosystems also has potential to alter species composition. Invasive plants
can affect wetland species diversity through direct competition with native plants. A Weed Management Plan would
be implemented for the Project and protect wetland ecosystems from invasive species.
Wetland ecosystems are considered to be one of the ecosystems most sensitive to predicted climate changes
because they are at the interface between terrestrial and aquatic ecosystems (Huff and Thomas 2014). Increases
in evapotranspiration and decreases in surface water flow from warmer temperatures could cause wetland
ecosystems to contract in size and in extreme causes to convert to upland ecosystems (Huff and Thomas 2014).
The diversity of plants and animals in wetland ecosystems is linked to water level fluctuations and therefore
predicted decreases in water levels may lead to concerns for species diversity (Huff and Thomas 2014).
Consequently, wetland ecosystem availability could be further reduced beyond the vegetation and wetlands RSA
due to climate change and other cumulative effects, although the extent of wetland ecosystem reduction is not
known.
Overall, changes to ecosystem availability, distribution and composition from the Project and RFDs are predicted
to be within the resilience limits and adaptive capacity of wetland ecosystems. Despite changes in wetland
ecosystem condition in the baseline characterization, existing wetland ecosystems remain well-connected to
support a diversity of plant and wildlife species in the region, and this is not expected to change with consideration
of cumulative effects. The reduction in wetland ecosystem condition from cumulative effects relative to baseline
conditions is not predicted to greatly alter the ecological function of wetland ecosystems on the landscape because
most (based on FRI data approximately 55,996 ha; 98.5% and based on PW data approximately 43,911 ha;
98.4%) wetland ecosystems would remain intact and well distributed across the vegetation and wetlands RSA. Of
the uncommon wetland ecosites identified in the baseline characterization, vegetation and wetlands RSA (i.e.,
NW43, NW47 and NW50) the only changes are to the Sheltered Marsh: Emergent: Sedimentary Peat Substrate
(NW47) ecosite with a predicted loss of <1 ha (<0.1% of baseline characterization) from the Project and to the
Open Extremely Rich Fen: Ericaceous Shrub / Sedge / Brown Moss: Organic Soil (NW43) ecosite with a predicted
loss of <1 ha (0.7% of baseline characterization).
The combined evidence regarding wetland ecosystem availability, distribution, and condition in the vegetation and
wetlands RSA indicates that this ecosystem is predicted to continue to be self-sustaining and ecologically effective
with consideration of cumulative effects. Consequently, cumulative effects on wetland ecosystem were predicted
to be not significant (refer to Table 12-36).
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12.7.5.3

Riparian Ecosystems

The cumulative effects would reduce riparian ecosystems availability by approximately 1,353 ha (2.8%) in the
vegetation and wetlands RSA relative to baseline conditions. Connectivity and condition of riparian ecosystems
would likewise decline relative to baseline conditions due to the cumulative effects of the Project and RFDs.
The Weed Management Plan for the Project would minimize the effect and threat of invasive species on lands
throughout the vegetation and wetlands LSA. Drainage patterns and flow rates of tributaries may also change due
to RFDs (including non-quantifiable Tier 2 projects), particularly from mining activities, which can alter the
composition of riparian ecosystems. However, it is expected that these projects would be constructed and operated
under provincial and federal regulations to meet water quality standards, and water licence permits, which would
minimize cumulative net effects on riparian ecosystems.
Increases in evapotranspiration and decreases in surface water flow from climate change could cause decreases
in the amount of available riparian ecosystems (Huff and Thomas 2014). Riparian ecosystems associated with
Lake Superior shorelines may be influenced by changes to water levels. Predictions indicate that water levels may
decrease by approximately 0.1 to 0.2 m; however, it is also possible that lake levels may increase (Huff and
Thomas 2014). Therefore, impacts from climate change to riparian ecosystems are uncertain, but would likely
have effects beyond the vegetation and wetlands RSA.
Overall, changes in riparian ecosystems indicators from the cumulative effects of development are not predicted
to exceed the limits of resilience and adaptability of riparian ecosystems in the vegetation and wetlands RSA.
Relative to baseline conditions, riparian ecosystems remains abundant, intact, and well distributed across the
vegetation and wetlands RSA with consideration of cumulative effects. The FRI indicates about 96.2% of riparian
ecosystem in the vegetation and wetlands RSA remains naturally vegetated after consideration of cumulative
effects, which is within the resource management criterion of a minimum 75% naturally vegetated stream length
recommended by Environment Canada (2013) to prevent degradation of these ecosystems. The weight of
evidence indicates that cumulative effects from the Project, and past, present, and RFDs on riparian ecosystems
in the vegetation and wetlands RSA were predicted to be not significant (refer to Table 12-36).

12.8 Prediction Confidence in the Assessment
Prediction confidence refers to the degree of certainty in the net effects predictions and associated assessment of
significance. The EA deals with predictions of future circumstances and predicts interactions of the Project
and other developments or activities within complex ecosystems. Scientific inference is associated with
uncertainty, and prediction confidence (i.e., how confident we are in our assessment results) depends on the level
of uncertainty and the manner in which it is addressed. Primary factors affecting confidence in the predictions
made in the vegetation and wetlands assessment include:







availability and accuracy of baseline data;
accuracy of FRI data and the riparian ecosystems model;
level of understanding of the strength of potential effects (i.e., mechanisms) on each criterion;
level of certainty associated with the effectiveness of proposed mitigation, where applicable; and
level of understanding of the cumulative drivers of change in measurement indicators and associated effects
on vegetation and wetlands criteria.
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The level of certainty is considered during the effects assessment, along with how uncertainty was addressed to
increase the level of confidence so that net effects will not be worse than predicted, such as building conservatism
into the analysis and assessment. Uncertainty in the assessment was managed by:









conducting quality assurance and quality control on baseline data;
using the best available land cover data;
field testing the accuracy of FRI data;
reviewing historical data and relevant vegetation studies conducted in the study areas;
collecting local and regional data to understand ecological relationships relevant to potential Projectenvironment interactions and to inform the assessment;
using data to make inferences about ecological interactions and mechanisms of change; and
comparing assessment results to relevant published literature.

Remaining uncertainty was primarily addressed by making assumptions that overestimated rather than
underestimated potential effects of the Project and RFDs (i.e., a precautionary assessment). For example,
the Project will use existing access as much as possible to minimize new disturbance to the landscape. In some
cases existing trails may need to be cleared or widened, depending on the results of field inspections. These roads
were not considered part of the Project footprint because the extent of vegetation removal is highly uncertain at
this stage of the planning process.
For the baseline characterization, existing mineral exploration drill holes across the vegetation and wetlands LSA
and vegetation and wetlands RSA were classified as disturbance for all vegetation criterion. A conservative
approach was taken to apply an approximate 12.5 m buffer around all drill holes. Depending on the age of mineral
exploration drill holes, this may be an overestimation of disturbance as older drill holes have likely become
re-vegetated. Similarly, for the purpose of this assessment the predicted loss of upland, wetland, and riparian
ecosystems due to the Project and RFDs is assumed to be permanent (i.e., for permanent Project components
and reclamation plans that are not available for planned RFDs) and long-term (i.e., for temporary Project
components that will be reclaimed). Some ecosystems disturbed by the Project through temporary access roads
and water crossings, laydown and storage yards, and construction camps are expected to be reclaimed, which
would contribute to reducing net Project effects. Therefore, the confidence in predictions concerning effects on
upland, wetland, and riparian ecosystems from the Project is moderate to high.
The FRI identified 51 upland ecosites and 24 wetland ecosites. In addition, three upland polytypes and two wetland
polytypes were classified. Many of the polygons of these ecosites are small and highly dispersed throughout the
study areas, which makes it logistically and practicably difficult to collect a representative number and spatial
distribution of ground-truth sample plots to have reasonable knowledge of the accuracy of the FRI for predicting
fine-scale diversity of plant communities in the vegetation and wetlands LSA and vegetation and wetlands RSA.
The differences between many ecosites are also subtle, often based on the presence/absence of a few species
and small changes in site conditions such as moisture and nutrient regimes. Baseline field studies collected
information from 18 upland ecosites and seven wetland ecosites with 43 ground-truth plots across the study area
(refer to Appendix 12-II). The accuracy uncertainty has been managed by focusing the assessment on more
broad-scale changes to the availability of upland, wetland, and riparian ecosystems (e.g., compiled upland
ecosites into other, cutblocks or burns), while still predicting effects on less common (low availability)
ecosites, PSWs, and CLVAs. Therefore, predicted effects on upland, wetland, and riparian ecosystems from the
incremental and cumulative effects of the Project and other developments has a moderate level of confidence.
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Not all wetland ecosystems in the study area are mapped as mineral or peatland wetland ecosystems, and
therefore the extent of predicted loss to peatland wetland ecosystems is unknown. Some polygons within the FRI
were not classified to the ecosite level, and instead a broader classification to polytype was assigned to these
polygons. Wetland ecosystems mapped to polytype were assigned one of two categories: Open Wetland (OMS)
or Treed Wetland (TMS). Thus, at the polytype level of mapping, mineral and peatland wetland ecosystems were
not differentiated. Likewise, polygons within the PW are classified to the wetland type only, and do not details
pertaining to the substrate type. This uncertainty is inherent in the assessment (i.e., low level of confidence
regarding predicted effects on particular wetland types) but can be reduced during construction monitoring
(i.e., polytype wetlands confirmed to be disturbed by the Project can be field verified as peat or mineral ecosites).
There is a high level of uncertainty surrounding the reclamation of peat-accumulating wetland ecosystems using
existing technology once the soil layers have been disturbed (Environment Canada 2013). This uncertainty has
largely been managed by applying mitigation to avoid soil disturbance to peat-accumulating wetland types such
as fens and bogs, either through siting or by completing construction primarily under frozen conditions to limit soil
disturbance and compaction. Field verification of proposed locations of construction camps, laydown, and storage
yards will be key to successfully avoiding effects on peat-accumulating wetland ecosystems due to uncertainty
associated with the ecosite mapping.
Although climate change models predict an increase in average global temperatures in the net effects assessment
and cumulative effects assessment, the effect of these changes on ecosystem processes is uncertain (Deser et al.
2010; Walther 2010). Predicting how an ecosystem or an individual species will cope with climate change is difficult
and many scenarios are possible (Dawson et al. 2011). In general, forests are predicted to shift northward and
species composition in the vegetation and wetlands RSA will become more similar to species south of
Lake Superior (Huff and Thomas 2014). Changes in water levels and flows are uncertain, and may result in
negative or positive effects on upland, wetland and riparian ecosystems. As expected, there is a low level of
confidence in predicted effects from climate change to upland, wetland, and riparian ecosystems. However, where
there was ambiguity in the response of an ecosystem to climate change, the assessment considered a
precautionary outcome for each criterion (i.e., a negative effect of climate change on ecosystems in the for the
cumulative effects assessment).

12.9 Follow-Up, Inspection, and Monitoring Programs
The objectives of follow-up, inspection, and monitoring programs include:



Evaluate the effectiveness of mitigation and reclamation, and modify or enhance measures as necessary
through adaptive management;




identify unanticipated potentially negative effects, including possible accidents and malfunctions; and
contribute to continual improvement.

Monitoring and post-construction activities are described in Section 23 and the CEPP (refer to Appendix 4-II). A
summary of the monitoring activities relevant to the protection of upland, wetland, and riparian ecosystems are
described below:



A search for potential rare plant and rare vegetation community in the Project Site should be completed prior
to construction of each segment, in order to document incidences.



Wetland surveys to identify wetland changes not discernable from desktop mapping (on an annual basis for
the first two years following construction) for species composition, species abundance and affected area (ha).



Siting of construction camps, laydown yards, and storage yards will be field verified prior to installation to
avoid organic-type wetlands (e.g., bogs and fens).

September 2018
Project No. 1536607/2000/2219

12-162

EAST-WEST TIE TRANSMISSION PROJECT
AMENDED ENVIRONMENTAL ASSESSMENT REPORT



The Owner will employ the services of qualified Environmental Inspector(s) to guide implementation, monitor
and report on the effectiveness of the construction procedures and mitigation measures for minimizing
potential impacts.



A resource specialist may be requested by the Owner to remain on the site until additional soil disturbance
in the remainder of that area is completed, in order to monitor whether additional incidences are possible.
Mitigation measures (avoiding or moving the specimen) can be implemented proactively if complete
avoidance is not possible.



The Environmental Inspector will monitor the implementation of the Weed Management Plan and provides
recommendations to improve the Weed Management Plan on an ongoing basis.



Monitor the condition of the soils throughout construction and further assess whether topsoil is being subject
to degradation that will eventually impact soil capability.



Soil quality issues such as compaction, rutting and admixing will be visually assessed throughout the Project
footprint during construction.



Routinely (e.g., before and/or after spring freshet) inspect and maintain culverts to prevent blockages from
forming and causing ponding or backwater effects. Where culverts are installed at fish bearing water bodies,
debris removal activities will follow DFO’s guidance (i.e., gradual removal such that flooding downstream,
extreme flows downstream, release of suspended sediment, and fish stranding can be avoided).



Reclamation concerns would be monitored and managed, and include soil erosion, re-vegetation, and slope
stability.



Post-construction monitoring of the Project Site will begin following reclamation, within one growing season,
and annually during operations to identify and address any reclamation concerns, including but not limited to
soil erosion, revegetation, slope stability and weeds.



Rare plant surveys (on a bi-annual basis for the first year following construction) to monitor species of
concerns for species presence or absence.




Monitor the success of protection or relocation measures during long-term monitoring, as required.



NextBridge will oversee implementation of the environmental management measures described in the OEMP
(refer to Appendix 4-III) during operation and maintenance.




NextBridge may inspect equipment and vehicles arriving on the Project footprint prior to arriving at the job.

Weed survey to identify and map occurrence of weed on Project ROW (on an annual basis for the first year
following construction) for species composition and abundance.

NextBridge will conduct a weed monitoring program to identify and prioritize weeds for removal.

12.10

Information Passed on to Other Components

Results of the vegetation and wetlands assessment were reviewed and incorporated into the following components
of the amended EA Report:






Wildlife and Wildlife Habitat (refer to Section 14);
Indigenous Current Use of Lands and Resources for Traditional Purposes (refer to Section 17);
Non-traditional Land and Resource Use (refer to Section 19); and
Human Health (refer to Section 21).
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