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13. FISH AND FISH HABITAT 
This section describes and summarizes an assessment of the effects of the East-West Tie Transmission 
Project (the Project) on fish and fish habitat. This section provides information on fish, fish habitat (i.e., areas in 
water bodies that support fish and aquatic organisms), and aquatic ecosystems (i.e., a group of organisms 
interacting and dependent upon one another and their aquatic environment) existing in water bodies in the fish 
and fish habitat local study area (LSA) and regional study area (RSA).  

Water bodies are depressions with defined beds and/or banks where water collects on the surface of the ground 
whether or not the water is continuously present. Water bodies consist of watercourses or water features. A 
watercourse means an identifiable depression in the ground in which a flow of water regularly or continuously 
occurs (Conservation Authorities Act 1990; Government of Ontario 2003; Stanfield 2017; Government of 
Ontario 1990). A watercourse may be a natural or constructed channel such as a river, creek, stream, or ditch. 
In comparison, a water feature means a natural, or wholly or partially constructed, depression that supports 
standing water regularly or continuously such as a lake, pond, or reservoir (Government of Ontario 2011). A water 
body (i.e., water course or water feature) is considered permanent if it contains water for at least nine months of 
the year, and seasonal (i.e., intermittent or ephemeral) if it contains water for less than nine months of the year 
(MNRF 2015a). Wetlands are not discussed in this section, but are described in Section 12. 

The assessment follows the general approach and concepts described in Section 5. The main steps in the 
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 process (Section 13.1); 

 identifying information and data sources used in the assessment (Section 13.2); 

 identifying and rationale for selection of criteria and indicators for fish and fish habitat (Section 13.3); 

 establishing temporal boundaries (i.e., construction and operation phases) and study areas (i.e., Project 
footprint and local study area) for the assessment of effects on these criteria (Section 13.4); 

 describing the existing environment (i.e., baseline characterization) and identifying environmentally sensitive 
features specific to each criterion (Section 13.5);  

 identifying potential Project-environment interactions (Section 13.6); 

 undertaking the net effects assessment (Section 13.7):  

 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 (Section 13.8). 

 assessing the significance of the net effects (Section 13.9); 

 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 (Section 13.10); 

 determining the degree of certainty in the net effects prediction and associated assessment of 
significance (Section 13.11); and 
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 identifying follow-up, inspection, and monitoring programs that will be completed during and after 
construction (Section 13.12). 

13.1 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 fish and fish habitat 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 that excluded some potential Project effects from being carried forward to the net effects assessment. 
The net effects assessment was reviewed and all potential Project effects were revisited. A net effects 
assessment table was added as Table 13-23 in Section 13.8.3. 

 MNRF raised concerns about the application of restricted activity timing windows in water bodies where fish 
species were not field verified. The discussion of restricted activity timing windows and application of the 
most restrictive timing window when species presence is unknown was added to Section 13.7.2.1.2.4. 

 MNRF, MOECC, and the general public were concerned that water body crossings had not been field verified. 
Field surveys were completed in August and September 2017 at a subset of potential water body crossings. 
The data are included in Section 13 where appropriate and summarized in Appendix 13-III. In addition, all 
equipment water body crossings will be ground-truthed prior to construction. Fish and fish habitat surveys 
will also be completed during the permitting process and prior to construction at all water bodies where 
culverts are proposed and the results will be incorporated into the permitting phase of the Project. 

 MNRF requested additional information about potential effects to unmapped water bodies that have been 
identified as part of the Project. Section 13.7.2.1 has been updated to address this concern. 

 MNRF raised concerns about vegetation removal affecting the thermal regime of water bodies. 
Section 13.7.2.2 has been added to address this concern. 

 MNRF was concerned that northern brook lamprey (Ichthyomyzon fossor) was not assessed as a species of 
concern in the EA report. Northern brook lamprey are discussed in Sections 13.5.2.2 and 13.7.3.2. 

 Attachment MOECC-SW-18 provided as an attachment to Appendix 1-III-A to the final EA Report was 
integrated into Section 13.7.2.1.2.2 at the request of MOECC.  
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 Biigtigong Nishnaabeg and the general public had concerns about the potential for herbicide application to 
adversely affect fish due to runoff. The potential effects to fish and fish habitat from herbicide use and 
mitigation to be employed are outlined in Section 13.7.2.6. 

 Fort William First Nation, Red Rock Indian Band, Pays Plat First Nation, and Red Sky Métis Independent 
Nation expressed concerns about Project workers fishing in the area during their off hours. Concerns 
regarding effects on fish as a result of increased angling pressure were also expressed during public 
consultation. This concern is addressed in Section 13.7.3.6 under the potential effect “Alteration to 
abundance and distribution of fish from changes to public access to recreational angling areas”. Mitigation, 
net effects, and cumulative effects are discussed in Sections 13.7.3.6, 13.8.2.4.2, and 13.10.2.2, 
respectively. Loss or alteration of wildlife or fish resource harvest due to changes in wildlife and fish 
abundance and distribution is assessed in Section 19.7.13.1. 

 Pays Plat First Nation expressed concerns about the proximity of the Project to Pays Plat River and 
correspondingly had concerns about potential effects on fish spawning in the river. MNO also had concerns 
about potential effects on spawning areas and recommended that construction does not occur in water bodies 
during spawning season (October and November). Concerns related to effects on spawning areas were also 
expressed during public consultation. Concern regarding potential effects to spawning areas are addressed 
in throughout Section 13.7, specifically concerns related to spawning seasons are addressed in 
Section 13.7.2.1 under the potential effect “Alteration to habitat availability from physical alteration of water 
bodies” where restricted activity timing windows are discussed and concerns regarding fish spawning in Pays 
Plat River are specifically addressed in Section 13.7.2.1.1. Mitigation, net effects, and cumulative effects are 
discussed in Sections 13.7.2.1.2.4, 13.8.2.1.1, and 13.10.3.1.1, respectively. 

 Métis Nation of Ontario had concerns about potential effects on fish and the Métis right to fish. The potential 
effects to fish and fish habitat are assessed in Section 13.7. The concern regarding Métis right to fish is 
discussed in Section 17.7.21.2.  

 Red Sky Métis Independent Nation expressed concerns about potential effects on walleye and sturgeon, 
which are species of concern for their community. Walleye (Sander vitreus) and lake sturgeon (Acipenser 
fulvescens) are criteria species for the fish and fish habitat and potential effects on these species are 
discussed in Section 13.7. 

 Multiple Indigenous communities also requested information on monitoring programs and requested to be 
involved in the implementation of monitoring programs. Concerns regarding monitoring programs related to 
fish and fish habitat are discussed in Section 13.7 and 13.12. 

 During public consultation, concerns were expressed regarding Project-related effects on surface water and 
groundwater resulting in effects to aquatic ecosystems. This concern is addressed in Section 13.7.2.3 and 
13.8.2.1.3 of the amended EA Report 

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.  
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13.2 Information Sources 
Information for the fish and fish habitat baseline was collected from review of the following sources: 

 baseline natural heritage existing conditions report for the Project (Dillon 2015, 2016); 

 other EA reports in northwestern Ontario (Mucha and Mackereth 2008; Nature Conservancy 2015; 
Government of Ontario 2016a; MNRF 2016a); 

 Fisheries Management Plan for Zone 6 (MNR 2009), supporting documents for Zone 10 (Cooperative 
Freshwater Ecology Unit 2006, MNR 2014), and fish regulations for zones 6, 7, and 10 (MNRF 2017a,b,c). 

 Forest Management Plans (Government of Ontario 2004a,b; Great West Timber Ltd. 2005; 686860 Ontario 
Ltd. 2006; Greenmantle Forest Inc. 2006; Domtar Inc. 2008; Clergue Forest Management Inc. 2009; AbiBow 
Canada Inc. 2010; GreenForest Management Inc. 2010; Terrace Bay Pulp 2010); 

 electronic data obtained from the Ministry of Natural Resources and Forestry (MNRF) through Land 
Information Ontario (LIO) and the Natural Heritage Information Centre (NHIC) (Government of Ontario 2011, 
2015a, 2016b); 

 aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and publicly 
available aerial imagery (Google 2016; MNRF 2016b); 

 surficial geology, bedrock geology, topographic mapping, and available existing geological and 
hydrogeological reports (Government of Ontario 2015a; MNRF 2016b,c); 

 other applicable reports and documentation from publicly available sources (Scott and Crossman 1998; Holm 
et al. 2010; Government of Ontario 2014, 2016c; DFO 2017; Eakins 2016; MNRF 2016c,d; Golder 2011; 
Rusak and Mosindy 1997; Paragamian 1989; Chisholm et al. 1987; Cunjak and Power 1986; Cunjak 1996; 
Reynoldson et al. 2005; Kalff 2002; Wetzel 2001; Carney 1990; Marshall and Jones 2011); 

 MNRF’s Fish ON-line (MNRF 2016c) database; 

 Geographic Information Systems (GIS) data provided by Indigenous communities; 

 Project-specific reports prepared independently by, or for, Indigenous communities (Calliou Group 2016, 
2017); 

 lists of species of conservation significance developed 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 (e.g., Endangered Species Act, 2007 [Government of Ontario 2007] under the Species 
At Risk in Ontario [SARO] list developed by the Committee on the Status of Species at Risk in Ontario 
[Government of Ontario 2016d], NHIC species of conservation concern [Government of Ontario 2016b]) 
authorities and expert committees; 

 fish and fish habitat information collected during engagement activities for the Project (Bobrowicz 2014; 
Hawkins 2016); 

 fish and fish habitat information collected during engagement (Appendices 2-III and 2-IX); and 

 fish and fish habitat field survey completed in August and September 2017 at a subset of water body 
crossings. 
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For the purposes of the amended EA Report, sufficient information was deemed to be available from the 
references listed above to assess the potential effects of the Project on fish and fish habitat. 

13.3 Criteria and Indicators 
Criteria are components of the environment that are considered to have economic, social, biological, 
conservation, aesthetic, or ethical value (Section 5.1). Fish species that are part of a fishery can be an important 
cultural, subsistence, and economic resource for people in Ontario, as well as species that support the fishery. 
The criteria for the EA were identified by the assessment team through a variety of means, including engagement 
with Indigenous communities and organizations, stakeholder engagement with property owners and regulators, 
and reviews of literature, regulations, and guidelines (Section 5.1).  

For the EA, four fish species with different life history strategies and aquatic ecosystems were selected as criteria 
for assessing the effects of the Project on fish and fish habitat:  

 Brook trout (Salvelinus fontinalis): brook trout, also known as speckled trout, occur in clear, 
cool, well-oxygenated watercourses and lakes. Brook trout typically rely on gravel areas of cold water 
watercourses for spawning in the fall, including areas with groundwater upwelling (i.e., areas where 
groundwater rises to the surface). 

 Northern pike (Esox lucius): Northern pike, also known as jackfish, occur in weedy areas of lakes and 
ponds and in watercourses with slow to moderate current. Northern pike spawn in early spring soon after the 
ice melts on inundated vegetation along the floodplains of rivers, streams, marshes, or shallow areas of lakes. 

 Walleye (Sander vitreus): Walleye, also known as yellow pickerel, occur primarily in lakes and large 
watercourses. Walleye spawn in late spring, primarily along gravel, boulder, or cobble along inshore areas 
of lakes or in nearby tributaries. 

 Lake sturgeon (Acipenser fulvescens): Lake sturgeon inhabit large river and lake systems. Lake sturgeon 
spawn in late spring/early summer in relatively shallow, fast-flowing water (usually below waterfalls, rapids, 
or dams) with gravel and boulders at the bottom, or on shoals in large rivers with strong currents. Lake 
sturgeon from the Great Lakes – Upper St. Lawrence population are documented in water bodies near the 
Project. 

 Aquatic Ecosystems: an aquatic ecosystem is a group of organisms interacting and dependent upon one 
another and their aquatic environment. Aquatic ecosystems contain a diverse variety of aquatic organisms 
including but not limited to bacteria (i.e., microscopic single-celled organisms), fungi (i.e., eukaryotic 
organisms that are unicellular or multicellular), benthic invertebrates (i.e., organisms that live in or on the 
sediment in water bodies), phytoplankton (i.e., microscopic plants that live in the water column), zooplankton 
(i.e., tiny organisms that live in the water column), aquatic plants, and fish (e.g., small fish [i.e., baitfish or 
forage fish] that may serve as food for larger predators/sportfish). 

The four fish species were identified as criteria for fish and fish habitat, in part because they are species of value 
to communities, government agencies, and the public based on input from consultation, and because they are 
representative harvested species and include representative species of conservation concern. Three of the four 
criteria species (i.e., brook trout, northern pike, and walleye) are considered representative species for harvesting 
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because they can be found in a variety of cold1, cool2, and warm3 water habitats (i.e., thermal regimes) and can 
be found in similar habitats as other fish species that are harvested by Indigenous harvesters. For example, 
largemouth bass (Micropterus salmoides), smallmouth bass (Micropterus dolomieu), cisco (i.e., lake herring) 
(Coregonus artedi), yellow perch (Perca flavescens), Pacific salmon (e.g., chinook salmon [Oncorhynchus 
tshawytscha], coho salmon [Oncorhynchus kisutch], pink salmon [Oncorhynchus gorbuscha]), and lake whitefish 
(Coregonus clupeaformis) are all important harvested species in the study area (Calliou Group 2016, 2017) and 
can be found in similar habitat to the selected criteria species. In addition, all other fish species, including forage 
fish (e.g., brook stickleback (Culaea inconstans), lake chub (Couesius plumbeus), rainbow smelt [Osmerus 
mordax]) and fish considered baitfish that may be present in the Project area are considered part of the aquatic 
ecosystem as discussed in the description of the existing environment (Section 13.5.2) and are considered in the 
effects assessment including the application of the proposed restricted activity timing windows (Section 13.7). 
Lake sturgeon are not harvested recreationally but are considered to be part of the Indigenous fishery.  

Brook trout, northern pike, walleye, and lake sturgeon are fish species that can be part of a commercial, 
recreational, or Aboriginal (CRA) fishery; therefore, including these species as criteria is consistent with the 
Fisheries and Oceans Canada (DFO) legislation and policy (i.e., Fisheries Act [Government of Canada 1985] and 
Fisheries Protection Policy [DFO 2013]). Lake sturgeon from the Great Lakes – Upper St. Lawrence population 
are listed as “Threatened” under provincial legislation and under COSEWIC. The Project also crosses the 
proposed Moose Lake Highlands Enhanced Management Area (EMA), also known as the brook trout 
Triangle (Hawkins 2016). The EMA has been proposed to protect a number of small lakes that contain resident 
lake spawning brook trout populations where there are concerns about effects on brook trout through increased 
public access via transmission and access corridors (Hawkins 2016). 

Aquatic ecosystems were identified as a criterion for the fish and fish habitat assessment based on consultation 
with Ministry of the Environment and Climate Change (refer to Appendix 2-II). In addition to the four fish species, 
the aquatic ecosystems criterion provides an assessment of the coarse-scale ecosystem that is likely to be 
influenced by the Project (i.e., examines aquatic biodiversity of the region at the broadest level). 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 aquatic ecosystem 
level means that large numbers of biodiversity elements are addressed together. For example, analysis of the 
availability, distribution, and function of aquatic ecosystems provides an assessment of plankton, 
benthic invertebrates, aquatic plants, and fish species (including the criteria fish species and the fish species not 
selected as criteria species), which provide the food base for large-bodied predatory fish species. The structure 
and functions of aquatic ecosystems can be affected by human activity and disturbances through, for example, 
indirect changes to the quantity and quality of groundwater and surface water flows, or direct loss of habitat.  

The net effects characterization and assessment of significance are conducted on the criteria (self -sustaining and 
ecologically effective populations of brook trout, northern pike, walleye, and lake sturgeon, and the structure and 
function of aquatic ecosystems).  

Indicators represent attributes of the environment that can be used to characterize changes to criteria in a 
meaningful way for the purposes of assessing effects of a project in an EA. The indicators for the EA were identified 
by the assessment team through a variety of means, including engagement with Indigenous communities and 
organizations, stakeholder engagement with property owners and regulators, reviews of literature, regulations, 

                                                      

1 Cold water – water bodies where water temperatures range from 7°C to 18°C from June 1 to August 31 (MNR 2013; MNRF 2016d) 
2 Cool water – water bodies where water temperatures range from 18°C to 25°C from June 1 to August 31 (MNR 2013; MNRF 2016d) 
3 Warm water – water bodies where water temperatures can be greater than 25°C from June 1 to August 31 (MNR 2013; MNRF 2016d) 
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and guidelines (Section 5.1), and feedback from MOECC and MNRF on the draft and final EA reports. Since the 
final EA Report, the indicators for fish and fish habitat have been revised based on feedback to address the 
potential effects of the Project on each criterion (13.7 for changes) and to better align with the indicator selection 
for the wildlife and wildlife habitat section of the EA (Section 14). For the four fish species criteria, abundance and 
distribution have been combined into one indicator, as changes to fish distribution and connectivity may cause 
changes in abundance (i.e., amount of fish in the population). Additional context has been provided related to the 
qualitative approach used for these criteria. For the aquatic ecosystems criterion, distribution has been 
incorporated into the community composition indicator.  

An indicator can be described as an aspect or characteristic of a criterion that, if changed as a result of the Project, 
may demonstrate a physical, biological or socio-economic effect. Indicators represent an expression of change 
and may be characterized quantitatively or qualitatively to compare predicted environmental effects to existing 
baseline conditions. As described in Section 5.1, indicators may be characterized quantitatively or qualitatively. 
For example, effects from changes in the survival and reproduction of wildlife and fish criteria are often expressed 
through qualitative assessment of alterations in habitat availability. Note that the selection of indicators for an EA 
is for assessing the effects to the selected criteria (qualitatively or quantitatively, as appropriate) and does not 
mean that these are the indicators that would be selected for subsequent monitoring programs for a project. 

The indicators for fish and fish habitat are defined as follows: 

 Habitat availability: includes habitat quantity (the amount of habitat available for aquatic organisms and 
various life history stages of fish) and habitat quality (the quality of habitat available for aquatic organisms 
and various life history stages of fish). Habitat quantity was a quantitative assessment of potential changes 
to total area of habitat present from the Project development, and calculated and presented as 
absolute (i.e., area) as appropriate. The calculation was based on the likely presence of each criteria at each 
water body crossing (determined using a desktop study and 2017 field survey), the width of the water body 
(measured using aerial imagery or during the 2017 field survey), and the area of disturbance under the Project 
footprint. Where the likelihood of a criterion species or an aquatic ecosystem being present is unknown due 
to limited historical information or poor quality aerial imagery, a precautionary approach was used and it was 
assumed that the criteria species and aquatic ecosystem may be present. Habitat quality was a qualitative 
assessment of the changes in habitat quality (i.e., quality of spawning, rearing, or overwintering habitat for 
criteria) from the Project based on existing data and information and the results of the 2017 field survey. 

 Abundance and Distribution: applies to the fish species criterion and refers to changes to fish abundance 
and distribution from altering survival and/or recruitment. Abundance and distribution were combined into 
one indicator for the EA as changes to distribution (i.e., connectivity) are tied to abundance (i.e., amount of 
fish in the population). 

 Abundance is the amount of fish in the population (i.e., based on survival and reproduction). A qualitative 
assessment of changes to abundance of fish in the population is based on: direct changes to the 
population (i.e., mortality of individuals resulting from physical activities or Project infrastructure); or 
indirect changes to the population (i.e., changes to habitat availability [quantity and quality] and 
distribution [connectivity] such that survival and reproduction are affected). This qualitative assessment 
of changes to abundance via direct and indirect mortality of individuals was assessed through changes 
to habitat quality, habitat quantity, and distribution and connectivity that may have the potential to result 
in a measurable change in abundance. The use and approach for the abundance indicator is similar to 
that of the “survival and reproduction” indicator used in the wildlife and wildlife habitat assessment, which 
considered changes to animal abundance from altering survival and/or recruitment (Section 14). Changes 
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to abundance were assessed qualitatively, where the assessment considered whether changes to habitat 
availability or distribution occurred related to the Project such that survival or reproduction of a fish 
population(s) could be affected in a measurable way. It is not possible to assess abundance in a 
quantitative or numerical fashion (e.g., a reduction of ten fish in the population), as the baseline data 
related to fish population abundance are not available for the Project water body crossings and quantitative 
estimates of changes to fish numbers would be highly subjective; however, a quantitative assessment of 
abundance is not required to understand potential effects of the Project on fish and fish habitat.  

 Distribution is the spatial configuration and connectivity of habitats for fish in the study areas, and the 
distribution and movement of fish. Distribution was assessed using a qualitative assessment of changes 
in distribution that may occur from changes in habitat availability, including habitat fragmentation that would 
affect fish movement and habitat use. Similarly, wildlife and wildlife habitat considered habitat distribution 
within their habitat indicator, which considered changes to spatial configuration and connectivity of 
habitats, and the distribution and movement of animals.  

 Community composition applies to the aquatic ecosystems criterion. Community composition is the 
assemblage of aquatic organisms in the aquatic ecosystem, and takes into account species richness, species 
abundance, and species diversity, as well as the distribution of the components of the aquatic ecosystem. 
This was a qualitative assessment of the changes to abundance, distribution, and assemblage of aquatic 
organisms from direct changes to the populations (i.e., mortality of individuals resulting from physical activities 
or Project infrastructure); or indirect changes to the populations (i.e., changes to habitat availability [quantity 
and quality] and distribution [connectivity] such that survival and reproduction are affected).  

The indicators of habitat availability, abundance and distribution, and community composition were used to 
describe and characterize change (quantitatively or qualitatively) to assess effects on the fish and fish habitat 
criteria (i.e., populations of brook trout, northern pike, walleye, and lake sturgeon, and structure and function of 
aquatic ecosystems). 

The indicators were measured or characterized for fish and aquatic ecosystems criteria based on existing data 
and information, and where applicable, data from the field program completed in 2017. The approach for the 
abundance and distribution and community composition indicators was to use a qualitative approach, using a 
reasoned narrative which takes into account baseline information and understanding the potential interactions of 
the Project with fish and fish habitat and aquatic ecosystems. For the environmental assessment, effects from 
changes in the abundance (or survival and reproduction) and distribution of fish criteria and community 
composition of aquatic ecosystems are typically expressed through a qualitative assessment of alterations or 
changes to habitat availability (habitat quantity and quality). Recognizing that changes in abundance and 
distribution can be difficult to quantify, use of habitat availability (habitat quantity and quality) indicator is a widely 
accepted alternative in an environmental assessment.  

The criteria and indicators selected for the assessment of Project effects on fish and fish habitat, measurement of 
potential effects for each indicator, data sources used, and the rationale for their selection, are provided 
in Table 13-1.  
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Table 13-1:  Fish and Fish Habitat Criteria and Indictors 
Criteria Indicators Measurement of Potential Effects Data Source(s) Rationale 

Brook trout 
(Salvelinus fontinalis) 

Habitat 
availability  

 Potential effects to habitat quantity are measured quantitatively as a 
change to total area of habitat present, and calculated and presented 
as absolute (i.e., area) as appropriate. The calculation was based on 
the likely presence of each criteria species at each water body crossing 
(determined using a desktop study and 2017 field survey), the width of 
the water body (measured using aerial imagery or during the 2017 field 
survey), and the area of disturbance under the Project footprint.  

 Potential effects to habitat quality are measured qualitatively as a 
change in habitat quality (i.e., quality of spawning, rearing, or 
overwintering habitat for criteria) based on existing data and information 
and the results of the 2017 field survey. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish and fish habitat information collected during engagement activities for the Project 
(Bobrowicz 2014; Hawkins 2016) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Chisholm et al. 1987; Cunjak 
and Power 1986; Cunjak 1996) 

 Stringent habitat requirements (e.g., cold water) and is 
sensitive to disturbance  

 Representative recreational harvested species for cold 
water fish and fish habitat  

 Important recreational (catch and release and harvested) 
species 

 Fall spawning species that primarily spawn in watercourse 
habitat with gravel substrates. This type of habitat is 
common in the fish and fish habitat LSA 

 Prevalent in lakes and watercourses in the fish and fish 
habitat LSA 

Northern pike 
(Esox lucius) 

Habitat 
availability  

 Potential effects to habitat quantity are measured quantitatively as a 
change to total area of habitat present, and calculated and presented 
as absolute (i.e., area) as appropriate. The calculation was based on 
the likely presence of each criteria species at each water body crossing 
(determined using a desktop study and 2017 field survey), the width of 
the water body (measured using aerial imagery or during the 2017 field 
survey), and the area of disturbance under the Project footprint.  

 Potential effects to habitat quality are measured qualitatively as a 
change in habitat quality (i.e., quality of spawning, rearing, or 
overwintering habitat for criteria) based on existing data and information 
and the results of the 2017 field survey. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III). 

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d) 

 Representative recreational and Aboriginal harvested 
species for cool water fish and fish habitat 

 Spring spawning species that spawn in slow moving 
watercourses with instream vegetation. This type of habitat 
is common in the fish and fish habitat LSA 

 Important recreational (catch and release and harvested) 
species 

 Prevalent in lakes and watercourses in the fish and fish 
habitat LSA 

Walleye 
(Sander vitreus) 

Habitat 
availability  

 Potential effects to habitat quantity are measured quantitatively as a 
change to total area of habitat present, calculated and presented as 
absolute (i.e., area) as appropriate. The calculation was based on the 
likely presence of each criteria species at each water body crossing 
(determined using a desktop study and 2017 field survey), the width of 
the water body (measured using aerial imagery or during the 2017 field 
survey), and the area of disturbance under the Project footprint.  

 Potential effects to habitat quality are measured qualitatively as a 
change in habitat quality (i.e., quality of spawning, rearing, or 
overwintering habitat for criteria) based on existing data and information 
and the results of the 2017 field survey. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Paragamian 1989) 

 Representative recreational species for cool and warm 
water lake and large water body fish and fish habitat 

 Spring spawning species that spawn in lakes or larger 
tributaries with coarse substrates. This type of habitat is 
present in the fish and fish habitat LSA 

 Important harvested species 

 Prevalent in lakes in the fish and fish habitat LSA 

Lake sturgeon 
(Acipenser fulvescens) 

Habitat 
availability  

 Potential effects to habitat quantity are measured quantitatively as a 
change to total area of habitat present, and calculated and presented 
as absolute (i.e., area) as appropriate. The calculation was based on 
the likely presence of each criteria species at each water body crossing 
(determined using a desktop study and 2017 field survey), the width of 
the water body (measured using aerial imagery or during the 2017 field 
survey), and the area of disturbance under the Project footprint.  

 Potential effects to habitat quality are measured qualitatively as a 
change in habitat quality (i.e., quality of spawning, rearing, or 
overwintering habitat for criteria) based on existing data and information 
and the results of the 2017 field survey. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Golder 2011; Rusak and 
Mosindy 1997) 

 Great Lakes – Upper St. Lawrence population is listed as 
“Threatened” under the federal Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC 2016) and the 
provincial Endangered Species Act, 2007 under the 
Species at Risk in Ontario list (Government of Ontario 
2016d) 

 Less prevalent in the fish and fish habitat LSA compared to 
the species above, but are a concern from a regulatory 
perspective 

 Primarily inhabit lakes and move into large watercourses in 
spring to spawn 

 Long-lived sensitive fish species that are vulnerable to 
habitat loss and overharvest 

Aquatic ecosystems 
Habitat 
availability 

 Potential effects to habitat quantity are measured quantitatively as a 
change to total area of habitat present, and calculated and presented 
as absolute (i.e., area) as appropriate. The calculation was based on 
the likely presence of an aquatic ecosystem at each water body 
crossing (determined using a desktop study and 2017 field survey), the 
width of the water body (measured using aerial imagery or during the 
2017 field survey), and the area of disturbance under the Project 
footprint.  

 Potential effects are measured qualitatively as a change in habitat 
quality based on existing data and information and the results of the 
2017 field survey. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; DFO 2017; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Reynoldson et al. 
2005; Kalff 2002; Wetzel 2001; Carney 1990; Marshall and Jones 2011) 

 Aquatic ecosystems contain a diverse variety of aquatic 
organisms (e.g., bacteria, fungi, benthic invertebrates, 
phytoplankton, zooplankton, aquatic plants, and fish) that 
interact and are dependent upon one another 

 Conservation concern 

 Social importance 

 Sensitive to development 
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Table 13-1:  Fish and Fish Habitat Criteria and Indictors 
Criteria Indicators Measurement of Potential Effects Data Source(s) Rationale 

Brook trout 
(Salvelinus fontinalis) 

Abundance and 
Distribution 

 Potential effects are measured qualitatively as a change to abundance 
of fish in the population based on: direct changes to the population (i.e., 
mortality of individuals resulting from physical activities or Project 
infrastructure); or indirect changes to the population (i.e., changes to 
habitat availability [quantity and quality] and distribution [connectivity] 
such that survival and reproduction are affected). This qualitative 
assessment of changes to abundance via direct and indirect mortality of 
individuals was assessed through changes to habitat quality, habitat 
quantity, and distribution and connectivity that may have the potential to 
result in a measurable change in abundance. 

 Potential effects are measured qualitatively assessment of distribution 
that may occur from changes in habitat availability, including habitat 
fragmentation that would affect fish movement and habitat use. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 Fisheries Management Plan for Zone 6 (MNR 2009), supporting documents for Zone 10 
(Cooperative Freshwater Ecology Unit 2006, MNR 2014) 

 Forest Management Plans (Government of Ontario 2004a,b; Great West Timber Ltd. 2005; 
686860 Ontario Ltd. 2006; Greenmantle Forest Inc. 2006; Domtar Inc. 2008; Clergue Forest 
Management Inc. 2009; AbiBow Canada Inc. 2010; GreenForest Management Inc. 2010; 
Terrace Bay Pulp 2010) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish and fish habitat information collected during engagement activities for the Project 
(Bobrowicz 2014; Hawkins 2016) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Chisholm et al. 1987; Cunjak 
and Power 1986; Cunjak 1996) 

 Stringent habitat requirements (e.g., cold water) and is 
sensitive to disturbance  

 Representative recreational harvested species for cold 
water fish and fish habitat  

 Important recreational (catch and release and harvested) 
species 

 Fall spawning species that primarily spawn in watercourse 
habitat with gravel substrates. This type of habitat is 
common in the fish and fish habitat LSA 

 Prevalent in lakes and watercourses in the fish and fish 
habitat LSA 

Northern pike 
(Esox lucius) 

Abundance and 
Distribution 

 Potential effects are measured qualitatively as a change to abundance 
of fish in the population based on: direct changes to the population (i.e., 
mortality of individuals resulting from physical activities or Project 
infrastructure); or indirect changes to the population (i.e., changes to 
habitat availability [quantity and quality] and distribution [connectivity] 
such that survival and reproduction are affected). This qualitative 
assessment of changes to abundance via direct and indirect mortality of 
individuals was assessed through changes to habitat quality, habitat 
quantity, and distribution and connectivity that may have the potential to 
result in a measurable change in abundance. 

  

 Potential effects are measured qualitatively assessment of distribution 
that may occur from changes in habitat availability, including habitat 
fragmentation that would affect fish movement and habitat use. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 MNRF’s Fish ON-line (MNRF 2016c) database 

 Fisheries Management Plan for Zone 6 (MNR 2009), supporting documents for Zone 10 
(Cooperative Freshwater Ecology Unit 2006, MNR 2014) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III). 

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d) 

 Forest Management Plans (Government of Ontario 2004a; Great West Timber Ltd. 2005; 
686860 Ontario Ltd. 2006; Greenmantle Forest Inc. 2006; Clergue Forest Management Inc. 
2009; AbiBow Canada Inc. 2010; GreenForest Management Inc. 2010; Terrace Bay Pulp 2010) 

 Representative recreational and Aboriginal harvested 
species for cool water fish and fish habitat 

 Spring spawning species that spawn in slow moving 
watercourses with instream vegetation. This type of habitat 
is common in the fish and fish habitat LSA 

 Important recreational (catch and release and harvested) 
species 

 Prevalent in lakes and watercourses in the fish and fish 
habitat LSA 

Walleye 
(Sander vitreus) 

Abundance and 
Distribution 

 Potential effects are measured qualitatively as a change to abundance 
of fish in the population based on: direct changes to the population (i.e., 
mortality of individuals resulting from physical activities or Project 
infrastructure); or indirect changes to the population (i.e., changes to 
habitat availability [quantity and quality] and distribution [connectivity] 
such that survival and reproduction are affected). This qualitative 
assessment of changes to abundance via direct and indirect mortality of 
individuals was assessed through changes to habitat quality, habitat 
quantity, and distribution and connectivity that may have the potential to 
result in a measurable change in abundance. 

 Potential effects are measured qualitatively as a change to distribution 
that may occur from changes in habitat availability, including habitat 
fragmentation that would affect fish movement and habitat use. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 MNRF’s Fish ON-line (MNRF 2016c) database 

 Fisheries Management Plan for Zone 6 (MNR 2009), supporting documents for Zone 10 
(Cooperative Freshwater Ecology Unit 2006, MNR 2014) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Paragamian 1989) 

 Forest Management Plans (Great West Timber Ltd. 2005; 686860 Ontario Ltd. 2006; 
Greenmantle Forest Inc. 2006; Domtar Inc. 2008; Clergue Forest Management Inc. 2009; 
AbiBow Canada Inc. 2010; GreenForest Management Inc. 2010; Terrace Bay Pulp 2010) 

 Representative recreational species for cool and warm 
water lake and large water body fish and fish habitat 

 Spring spawning species that spawn in lakes or larger 
tributaries with coarse substrates. This type of habitat is 
present in the fish and fish habitat LSA 

 Important harvested species 

 Prevalent in lakes in the fish and fish habitat LSA 
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Table 13-1:  Fish and Fish Habitat Criteria and Indictors 
Criteria Indicators Measurement of Potential Effects Data Source(s) Rationale 

Lake sturgeon 
(Acipenser fulvescens) 

Abundance and 
Distribution 

 Potential effects are measured qualitatively as a change to abundance 
of fish in the population based on: direct changes to the population (i.e., 
mortality of individuals resulting from physical activities or Project 
infrastructure); or indirect changes to the population (i.e., changes to 
habitat availability [quantity and quality] and distribution [connectivity] 
such that survival and reproduction are affected). This qualitative 
assessment of changes to abundance via direct and indirect mortality of 
individuals was assessed through changes to habitat quality, habitat 
quantity, and distribution and connectivity that may have the potential to 
result in a measurable change in abundance. 

 Potential effects are measured qualitatively as a change to distribution 
that may occur from changes in habitat availability, including habitat 
fragmentation that would affect fish movement and habitat use. 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 MNRF’s Fish ON-line (MNRF 2016c) database 

 Fisheries Management Plan for Zone 6 (MNR 2009), supporting documents for Zone 10 
(Cooperative Freshwater Ecology Unit 2006, MNR 2014) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Golder 2011; Rusak and 
Mosindy 1997) 

 Forest Management Plans (Government of Ontario 2004a; Great West Timber Ltd. 2005; 686860 
Ontario Ltd. 2006; Greenmantle Forest Inc. 2006; Domtar Inc. 2008; AbiBow Canada Inc. 2010; 
Terrace Bay Pulp 2010); 

 Great Lakes – Upper St. Lawrence population is listed as 
“Threatened” under the federal Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC 2016) and the 
provincial Endangered Species Act, 2007 under the 
Species at Risk in Ontario list (Government of Ontario 
2016d) 

 Less prevalent in the fish and fish habitat LSA compared to 
the species above, but are a concern from a regulatory 
perspective 

 Primarily inhabit lakes and move into large watercourses in 
spring to spawn 

 Long-lived sensitive fish species that are vulnerable to 
habitat loss and overharvest 

Aquatic ecosystems 
Community 
Composition 

 Potential effects to community composition are measured qualitatively 
as changes to abundance, distribution, and assemblage of aquatic 
organisms from direct changes to the populations (i.e., mortality of 
individuals resulting from physical activities or Project infrastructure); or 
indirect changes to the populations (i.e., changes to habitat availability 
[quantity and quality] and distribution [connectivity] such that survival 
and reproduction are affected) 

 Baseline natural heritage existing conditions for the Project (Dillon 2015, 2016) 

 MNRF’s Fish ON-line (MNRF 2016c) database 

 Fisheries Management Plan for Zone 6 (MNR 2009), supporting documents for Zone 10 
(Cooperative Freshwater Ecology Unit 2006, MNR 2014) 

 Project-specific reports prepared independently by, or for, Indigenous communities (Calliou 
Group 2016, 2017) 

 Electronic data through Land Information Ontario (LIO) and the Natural Heritage Information 
Centre (NHIC) (Government of Ontario 2011, 2015a, 2016b) 

 Aerial imagery provided by NextBridge Infrastructure LP (NextBridge; acquired 2013-2014) and 
publicly available aerial imagery (Google 2016; MNRF 2016b) 

 fish habitat information collected during engagement (Appendices 2-III and 2-IX) 

 2017 fish and fish habitat field survey at a subset of water body crossings (Appendix 13-III).  

 other applicable reports and documentation from publicly available sources (Scott and 
Crossman 1998; DFO 2017; Holm et al. 2010; Eakins 2016; MNRF 2016c,d; Reynoldson et al. 
2005; Kalff 2002; Wetzel 2001; Carney 1990; Marshall and Jones 2011) 

 Forest Management Plans (Government of Ontario 2004a,b; Great West Timber Ltd. 2005; 
686860 Ontario Ltd. 2006; Greenmantle Forest Inc. 2006; Domtar Inc. 2008; Clergue Forest 
Management Inc. 2009; AbiBow Canada Inc. 2010; GreenForest Management Inc. 2010; 
Terrace Bay Pulp 2010) 

 Aquatic ecosystems contain a diverse variety of aquatic 
organisms (e.g., bacteria, fungi, benthic invertebrates, 
phytoplankton, zooplankton, aquatic plants, and fish) that 
interact and are dependent upon one another 

 Conservation concern 

 Social importance 

 Sensitive to development 

LSA = local study area. 
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13.4 Assessment Boundaries 
13.4.1 Temporal Boundaries 
The Project is planned to occur during two phases (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 fish and fish habitat considers effects that occur during the construction and 
operation phases. These periods are sufficient to capture the effects of the Project.  

13.4.2 Study Areas 
Study areas for the assessment are provided in Table 13-2 and shown in Figures 13-1 and 13-2. 

Table 13-2: Fish and Fish Habitat Study Areas 

Study Areas Area 
(ha) Description Rationale 

Project footprint 3,490 

The Project footprint is the preferred route ROW, laydown 
yards, storage yards, construction camps, construction 
easements, and new, improvement/widening and existing 
access roads, excluding the Trans-Canada Highway 

Designed to capture the potential 
direct effects of the physical 
footprint of the Project on fish and 
fish habitat in water bodies at the 
immediate local scale of the Project 
(i.e., area of direct disturbance) 

Fish and fish 
habitat LSA 120,418 

Includes the Project footprint and extends approximately 1 km 
from the preferred route ROW boundary and approximately 
500 m from boundaries of new, improvement/widening and 
existing access roads (excluding the Trans-Canada highway), 
storage yards, laydown yards, storage yards, construction 
camps, and construction easements, unless intersected by the 
shoreline of Lake Superior or a nearshore area of Lake Superior 
(in instances where Lake Superior is crossed by the Project). In 
these areas, the fish and fish habitat LSA boundary corresponds 
to the intersection of the shoreline or nearshore area of Lake 
Superior 

Designed to capture local effects of 
the Project on fish and fish habitat 
criteria that may extend beyond the 
Project footprint (i.e., the local area 
in water bodies where effects of the 
Project are likely to be measurable) 

Fish and fish 
habitat RSA 6,180,600 

Encompasses the catchment areas (as defined on a tertiary 
watershed scale) of each water body crossed by the Project 
footprint, upstream to the headwaters and downstream to Lake 
Superior and includes the nearshore area of Lake Superior in 
instances where Lake Superior is crossed by the Project. 

Designed to provide a large enough 
area to provide context for broader 
scale existing environment 
conditions and assess the 
cumulative and regional direct and 
indirect effects on the fish and fish 
habitat criteria 

ROW = right-of-way; LSA = local study area; RSA = regional study area. 
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13.5 Description of the Existing Environment 
This section provides a summary of the existing environment or baseline conditions for fish and fish habitat based 
on review of desktop information, field reconnaissance, aerial reconnaissance, and 2017 field survey. 

13.5.1 Baseline Data Collection Methods 
The fish and fish habitat baseline program involved the development of water body crossing lists, desktop study 
including a review of aerial imagery, aerial reconnaissance, and 2017 field survey at a subset of water body 
crossings. The water body crossing lists were completed for: water bodies potentially crossed by the preferred 
route right-of-way (ROW); new, improvement/widening, and existing access roads; and off-ROW temporary 
workspaces (e.g., laydown yards, storage yards, construction camps, and construction easements) 
(Appendix 13-I, Figures 13-I-1 and 13-I-2; Appendix 13-II, Tables 13-II-1 to 13-II-10). Baseline data were compiled 
for sites on the water body crossing lists where Project activities could affect the water body (e.g., new equipment 
water body crossing structures to be installed along the access roads).  

To determine the need for baseline data collection for sites along access roads, the condition of the access roads 
to be used for the Project was classified as existing, new, or improvement/widening (Appendix 13-II, Tables 13-II-8 
and 13-II-9 under Road Class Description). Existing access roads are defined as not requiring upgrades, and 
therefore, the existing water body crossing structure is sufficient for construction and/or operation. Baseline data 
for these water body crossings were not collected as part of the fish and fish habitat baseline program but these 
water body crossings are included in the water body crossing list (Appendix 13-II, Table 13-II-9). Water bodies 
located near or in off-ROW workspaces were excluded from the desktop study and aerial reconnaissance because 
no work is proposed within the 30 -metre (m) water body buffer (i.e., a 30 m area extending back from the ordinary 
high water mark surrounding the water body). Baseline data for these water bodies were not collected as part of 
the fish and fish habitat baseline program, but these water body crossings are included in the water body crossing 
list (Appendix 13-II, Table 13-II-10). Note, water body crossings were only identified within the construction 
easements (i.e., water bodies were not identified within the laydown yards, storage yards, or construction camps). 
This is a change from the final EA Report. The locations of the temporary workspaces were moved to avoid water 
bodies, where possible.  

Baseline data collection was completed for water bodies potentially crossed by the preferred route ROW and 
crossed by new (i.e., areas where there is not an existing road) or improvement/widening (i.e., areas where there 
is an existing road but it is not sufficient for construction or operation) access roads where new water body crossing 
structures are proposed (Appendix 13-II, Tables 13-II-1 to 13-II-8). 

The desktop study incorporated information from field reconnaissance completed along the preliminary route ROW 
in 2014 (Dillon 2015, 2016). The review of aerial imagery and aerial reconnaissance was completed in 2016. The 
aerial reconnaissance was completed along the preferred route ROW and included the access roads where the 
preferred route ROW and access roads were parallel. The 2017 fish and fish habitat field survey was completed 
at a subset of water body crossings in August and September 2017 (Appendix 13-III). 

13.5.1.1 Water Body Crossing List Development 
The fish and fish habitat baseline program started with the development of water body crossing lists for the 
preferred route ROW, access roads, and off-ROW temporary workspaces. The water body crossing lists were 
developed to compile and summarize the fish and fish habitat baseline conditions at the local scale for each water 
body potentially affected by the Project (i.e., within the Project footprint [Section 13.4.2]). The water body crossing 
lists were developed using GIS to overlay the Project footprint with the Ontario Hydro Network (Government of 
Ontario 2011) data layer and identify potential hydrology features crossed by the Project. Additional water bodies 
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that were identified during the desktop study, aerial reconnaissance, or field survey were added to the water body 
crossing lists. The existing water body crossings along the Trans-Canada Highway (Highway 17) have not been 
included in the crossing lists, although the Trans-Canada Highway (Highway 17) will be used to move equipment 
and personnel to various access road points.  

Proposed water body crossings were assigned a site identification code that consisted of a minimum two digit 
number with two decimal points, followed by “-WC” (water body crossing) for the preferred route, “-WC-A” for the 
access roads, or “-E” for construction easement (Appendix 13-II, Tables 13-II-1 to 13-II-10). The minimum two 
digit number is unique for each water body crossing (i.e., there is no repetition of numbers). Additional water bodies 
identified before and during construction will be added to the crossing list and included in the Construction 
Environmental Protection Plan (CEPP; Appendix 4-II). 

13.5.1.2 Baseline Data Collection 
The purpose of the baseline data collection was to collate information relating to fish and fish habitat at each 
proposed water body crossing. Information was collected from review of the sources outlined in Section 13.2. 

For each water body, the following habitat variables were documented, where available:  

 location (Universal Transverse Mercator [UTM] coordinates, North American Datum [NAD] 83) for each water 
body crossing; 

 water body name (according to the Ontario Hydro Network [Government of Ontario 2011] or local name, 
if known); 

 if the water body is mapped (i.e., present) or unmapped (i.e., not present) on the Ontario Hydro Network 
(Government of Ontario 2011); 

 flow regime (as identified on the Ontario Hydro Network [Government of Ontario 2011] or visually assessed 
at the crossing location in the field or from aerial imagery): 

 ephemeral – flows only during and after large precipitation events for a period of a few days to a few 
weeks; 

 intermittent – flows during wet seasons and in the summer after a major rain event, a non-permanent 
flowing drainage feature with a defined channel and evidence of annual scour or deposition; or 

 permanent – flows for most of the year but can run dry during drought conditions. To be conservative, 
water bodies with unknown flow regimes were considered to be permanent when evaluating fish 
presence; 

 water body type (based on MNRF sensitive values database [Government of Ontario 2015a] or visually 
assessed at the crossing location in the field, during the aerial reconnaissance or from aerial imagery): 

 watercourse – a flowing body of water within a defined channel (includes rivers, creeks, streams); or 

 lake/pond – water body that is surrounded by land and has no discernible flow; 

 thermal regime – the MNRF sensitive values database (Government of Ontario 2015a) includes thermal 
regime designations for most water bodies in Ontario. The thermal regimes are classified using temperatures 
recorded during the summer (i.e., June 1 to August 31) and are defined as follows (MNR 2013; 
MNRF 2016d): 

 cold – water bodies where water temperatures range from 7°C to 18°C from June 1 to August 31; 

 cool – water bodies where water temperatures range from 18°C to 25°C from June 1 to August 31; and 
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 warm – water bodies where water temperatures can be greater than 25°C from June 1 to August 31. 

These designations are based on existing knowledge of fish species present (e.g., a cold water designation 
indicates high probability of the presence of salmonids). If a thermal regime was not classified for a water 
body, the thermal regime was designated as “Unknown”; 

 major habitat types (visually assessed in the survey reach either in the field, during the aerial reconnaissance 
or from aerial imagery) in accordance with the classification system outlined by O’Neil and Hildebrand (1986): 

 riffle – portion of channel with increased velocity relative to run and pool habitat types; broken water 
surface due to effects of submerged or exposed bed materials; relatively shallow (less than 0.25 m) 
during moderate to low flow periods; 

 rapids – portion of channel with highest velocity relative to other habitat types. Deeper than riffle (ranging 
from approximately 0.25 m to 0.5 m); often formed by channel constriction. Substrate extremely coarse; 
dominated by large cobble and boulder material. Instream cover provided in pocket eddies and 
associated with cobble/boulder substrate; 

 run – portion of channel characterized by moderate to high current velocity relative to pool and flat habitat; 
water surface largely unbroken. Deeper than riffle habitat type; 

 flat – area of channel characterized by low current velocities (relative to riffle and run cover types); 
near-laminar (i.e., non-turbulent) flow character. Depositional area featuring predominantly sand/silt 
substrate. Differentiated from pool habitat type on basis of high channel uniformity and lack of direct 
riffle/run association. More depositional in nature than run habitat (e.g., sand/silt substrate, lower food 
production, low cover); 

 pool – discrete portion of channel featuring increased depth and reduced velocity (downstream oriented) 
relative to riffle and run habitat types; formed by channel scour (i.e., removal of bed or bank material by 
flowing water); 

 impoundment – pools formed behind dams; tend to accumulate sediment/organic debris more than scour 
pools; may have cover associated with damming structure; 

 backwater – discrete, localized area of variable size, exhibiting reverse flow direction; generally produced 
by bank irregularities; velocities variable but generally lower than the main flow; substrate similar to 
adjacent channel, but with higher proportion of fines; 

 bank-full width (measured during the 2017 field program at the crossing location to the nearest 0.1 m, or 
visually estimated in the field or measured from aerial imagery at the crossing location to the nearest 1 m, if 
possible) – width of channel where the water level would be at the top of the channel banks;  

 wetted width (measured during the 2017 field program at the crossing location to the nearest 0.1 m, or visually 
estimated at the crossing location to the nearest 1 m, if possible) – width of the water at the time of the survey; 

 mean bank-full depth (m) (measured during the 2017 field program at the crossing location to the nearest 
0.1 m, or visually estimated in the survey reach to the nearest 0.1 m, if possible [Dillon 2015, 2016]) – depth 
of the water if water level was at the top of the channel banks); 

 bank shape (visually assessed at the crossing location as sloping, vertical, or undercut);  

 bank stability (visually assessed at the crossing location as protected [i.e., stable], vulnerable [i.e., potentially 
unstable], eroding [i.e., active erosion of bank], or depositional [i.e., active deposits on the bank]); 
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 instream cover (visually assessed in the survey reach as overhanging vegetation, substrate, 
depth/turbulence, aquatic vegetation, undercut banks, and woody debris); 

 substrate type (visually assessed in the survey reach) using the Modified Wentworth Scale (Wentworth 1922): 

 organic – organic material; 

 silt – particles less than 0.06 mm in diameter; 

 sand – particles between 0.06 mm and 2.00 mm in diameter; 

 gravel – particles between 2 mm and 64 mm in diameter; range of sizes may be present; 

 cobble – particles between 64 mm and 256 mm in diameter; 

 boulder – particles greater than 256 mm in diameter; and 

 bedrock – consolidated rock; 

 presence of fish passage barriers (visually assessed in the survey reach); and/or 

 documented fish species in each water body in the Project footprint and in the tertiary watersheds. 

To provide an estimate of the overall habitat quality, fish habitat potential was rated for each water body as having 
“Fish Habitat” or “Potential Fish Habitat” using the available habitat data. This rating was determined using the 
habitat variables described above. If a water body had potential to support fish, including the four criteria species 
(brook trout, northern pike, walleye, and lake sturgeon), it was rated as having “Fish Habitat”. If not enough habitat 
data were available, the fish habitat potential was rated as “Potential Fish Habitat”. If there were any uncertainty 
about the fish habitat potential, a precautionary approach was used and it was assumed the water body had “Fish 
Habitat”. Based on the results of the 2017 field survey, there was one crossing at 8070.01-WC-A that had no 
defined bed and banks (Appendix 13-III); therefore, the water body was rated as having “No Fish Habitat” for the 
purposes of the amended EA Report. This water body was lacking channel definition (i.e., no defined bed and 
banks), and would therefore be unable to support fish, even seasonally.  

To provide an estimate of the overall habitat quantity in square metres (m2) of each criteria fish species and aquatic 
ecosystems in the Project footprint, the estimated bank-full width at each transmission line crossing and access 
road crossing with potential for each criteria species (as outlined above) was multiplied by a width of 64 m for 
corridor and 20 m for access roads. 

To qualitatively assess fish distribution, a list of fish species that may be potentially present in each water body 
was generated. This was a conservative assessment and took into consideration water body type, fish distribution 
in the tertiary watershed, and known habitat preferences for each fish species. For example, walleye have been 
documented in all of the tertiary watersheds in the RSA and are known to inhabit lakes/ponds and watercourses; 
therefore, walleye were considered present in all of the lakes/ponds and watercourses in the Project footprint. 
Creek chub (Semotilus atromaculatus) are also known to inhabit lakes/ponds and watercourses, but they have not 
been documented in the Nipigon, Jackpine, Little Pic, and Pic tertiary watersheds (i.e., they have been 
documented in three of the seven tertiary watersheds in the RSA); therefore, creek chub were considered present 
in all of the lakes/ponds and watercourses in the Project footprint in the black sturgeon, white, and Michipicoten-
Magpie tertiary watersheds. If there were any uncertainties about the ability of a water body to support a species 
of fish, a conservative approach was used and it was assumed the species may be present in the water body. 

To qualitatively assess abundance, historical data and known abundance characteristics for fish species in Ontario 
were used to rate abundance for each fish species documented in the LSA as Abundant (i.e., where present, more 
than one fish may be caught near the water body crossing) or Rare (i.e., where present, unlikely to catch more 
than one fish near the water body crossing). 
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The main information sources were data collected from the 2014 field reconnaissance, review of aerial imagery, 
aerial reconnaissance, historical fish data, and 2017 field survey results. The main information source of data for 
each water body crossing is identified in the water body crossing list under Data Source (Appendix 13-II, 
Tables 13-II-1 and 13-II-5). 

During the aerial imagery review and aerial reconnaissance, each water body was surveyed in a section with 
a minimum length of 500 m, including 200 m upstream from the crossing and 300 m downstream from the 
crossing. During the 2017 field survey, the initial target was to assess each channel 100 m upstream and 300 m 
downstream from the proposed crossing. However, the length of the section surveyed depended on the size of 
the water body, conditions at the time of survey, and access to the proposed crossing location. Construction 
activities have the potential to affect the water body downstream from the crossing through sedimentation; 
therefore, the distance surveyed downstream is greater than the distance surveyed upstream.  

13.5.1.3 Data Quality and Control 
A quality assurance/quality control (QA/QC) program was used for the Project to minimize the possibility of error 
during data collection, data entry, and data interpretation. Standardized datasheets and methods were used as a 
means of consistency and to control the quality of data collected. Specific work instructions were written for this 
purpose. Datasheet QA/QC was completed in the field for all datasheets completed for that day. The QA/QC check 
included an exchange of datasheets between field crews or team members so that all fields were legible and 
properly entered. Field photos and GPS coordinates were backed up to laptops daily. Data entry was evaluated 
for errors or omissions by reviewing each datasheet to verify that the electronic database accurately reflected field 
observations.  

QA/QC for the water body crossing lists involved the following tasks: 

 review by more than one person, including a senior fish biologist to maintain accuracy; and 

 review by a fish biologist and a water resources engineer to check that all water bodies were included and to 
QA/QC the data. 

13.5.2 Baseline Conditions 
The following sections provide a summary of the results of the desktop study (including a review of aerial imagery), 
aerial reconnaissance, and 2017 field survey at a subset of water body crossings. 

13.5.2.1 Habitat Availability 
The existing environment was described for the criteria selected for the fish and fish habitat 
assessment (Section 13.3) to provide context for the assessment. The description of baseline conditions 
considered the indicators for the criteria, including the existing habitat availability in the fish and fish habitat LSA.  

The Project footprint is in the Great Lakes – St. Lawrence primary watershed and in the Black Sturgeon, Nipigon, 
Jackpine, Little Pic, Pic, White, and Michipicoten-Magpie tertiary watersheds. 

The Project footprint is located in Fisheries Management Zones (FMZs) 6, 7, and 10. A fisheries management 
plan with fish and fish habitat data is available for FMZ 6 (MNR 2009). The western portion of the Project footprint 
is within FMZ 6 and includes water bodies in the Black Sturgeon and Nipigon tertiary watersheds. Fish habitat in 
FMZ 6 is generally in good shape overall; however, there are some stressors that have had impacts on fish habitat 
or have the potential to negatively affect fish habitat, including waterpower production and timber harvesting 
(MNR 2009). 
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The fish and fish habitat LSA contains many water bodies that provide fish habitat and have potential to support 
many different fish species. The larger water bodies in the fish and fish habitat LSA provide fish habitat year-round, 
including spawning, rearing, feeding, and overwintering habitat. The smaller water bodies in the fish and fish 
habitat LSA may not provide overwintering habitat, as oxygen levels in shallow lakes and wetlands can drop to 
hypoxic conditions and the watercourses may freeze to bottom. However, these smaller water bodies can provide 
suitable habitat for spawning, rearing, and feeding for portions of the year, typically in early spring and after the 
spring freshet. Spring and fall spawning habitat is available in the fish and fish habitat LSA for a variety of species. 
For example, the smaller watercourses with slow moving water and instream vegetation would provide spring 
spawning habitat for northern pike or forage species. Forage fish, also called baitfish, are generally small fish (total 
lengths generally less than 200 mm) that may serve as food for larger predators. Forage fish species would include 
the Cyprinidae (e.g., lake chub) and Cottidae (e.g., slimy sculpin [Cottus cognatus]) families. 

The watercourses with faster moving water and coarse substrates (i.e., gravel or cobble) would provide fall 
spawning habitat for brook trout or spring spawning habitat for Rainbow Trout (Oncorhynchus mykiss). Some of 
the larger watercourses may provide spawning habitat for lake sturgeon. The lakes in the fish and fish habitat LSA 
may also provide spawning habitat for lake spawning species including walleye and Lake Trout (Salvelinus 
namaycush).  

There is a total of 44,494 km of mapped watercourses (Table 13-3) in the fish and fish habitat RSA. The total 
length of watercourses is greatest in the Nipigon tertiary watershed, followed by Michipicoten-Magpie and White. 
The total length of watercourses is the lowest in the Jackpine tertiary watershed. 

Table 13-3: Total Length of Watercourses in the Fish and Fish Habitat Regional Study Area by 
Tertiary Watershed 

Tertiary Watershed Total Length of Watercourses in the RSA(a) 
(km) 

Black Sturgeon 4,035 
Nipigon 14,319 
Jackpine 1,990 
Little Pic 4,352 
Pic 5,624 
White 6,302 
Michipicoten - Magpie 7,973 
Total 44,494 

a) Measured from Ontario Hydro Network (Government of Ontario 2011) in GIS. 
km = kilometre 

A summary of the water body crossings, including a detailed description of fish habitat in each watershed, is 
provided in the following section. The habitat potential for each water body will vary depending on 
location (e.g., habitat potential may be higher in lower reaches near a major water body than in upper reaches in 
a watershed). The discussion below is for the habitat potential at the crossing location in the fish and fish 
habitat LSA. 

13.5.2.1.1 Summary of Water Body Crossings for the Project 
The proposed water body crossings by tertiary watershed are summarized in Tables 13-4, 13-5, and 13-6. The 
summaries include water bodies that are expected to be crossed by the transmission line infrastructure 
(i.e., overhead cable crossings) or by equipment crossing structures (e.g., bridges, culverts) on the access roads, 
including the following: 
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 The preferred route ROW has 515 water body crossings (Table 13-4; Appendix 13-II, Tables 13-II-1 
to 13-II-4). The transmission line infrastructure and cable will be installed on land and overhead without the 
need for water body crossing structures. During construction, no equipment will travel along the preferred 
route ROW unless an access road in the preferred route ROW has been approved for that purpose (i.e., a 
road along the complete preferred route ROW will not be used for the purpose of 
construction) (Section 4.2.3.1). Equipment that must cross water bodies will use new, upgraded/improved, or 
existing water body crossing structures on access roads.  

 Along the access roads, there are 667 water body crossings, including; 

 483 where new or improvement/widening water body crossing structures may be required (Table 13-5; 
Appendix 13-II, Tables 13-II-5 to 13-II-8); and  

 184 water body crossings where fish and fish habitat will not be affected as there is no work proposed 
below the high water mark. For these water bodies, there are existing water body crossing structures that 
are sufficient and can be used for the Project (Appendix 13-II, Table 13-II-9). These 184 crossings and 
the aquatic habitat at these crossings are therefore not discussed further in the amended EA Report.  

Based on the 2017 field survey, crossing 8070.01-WC-A had no defined bed or banks (Appendix 13-III) and 
therefore is not included as a water body crossing requiring a crossing structure. However, since 8070.01-WC-A 
is a mapped watercourse in the Ontario Hydro Network, it is included in the water body crossing list for 
completeness (Appendix 13-II, Tables 13-II-5 to 13-II-8).  

Potential barriers to fish migration and movement were noted throughout the fish and fish habitat LSA, including 
beaver dams, cascades, falls, and dams (e.g., Camp 43 dam). These potential barriers may limit fish migration 
and movement during periods of low water, but fish species may be present upstream and downstream from these 
potential barriers. Beaver dams, which are considered temporary barriers (i.e., not a permanent structure), were 
the most common of the potential barrier types noted in the fish and fish habitat LSA.  

For the preferred route ROW, 404 of the water body crossings are on watercourses and 111 are on lakes or 
ponds (Table 13-4). The majority (n4 = 489) of the crossings are on permanent (i.e., flows for most of the year 
but can run dry during drought conditions) water bodies, and there are also 23 crossings on ephemeral (i.e., flows 
only during and after large precipitation events for a period of a few days to a few weeks) water bodies, and three 
crossings on intermittent (i.e., flows during wet seasons and in the summer after a major rain event) water bodies. 
Thermal regimes (i.e., MNRF’s classification of water bodies based on water temperature and fish species present) 
are unknown for the majority (n = 427) of the water body crossings, but there are water bodies with designated 
cold, cool, and warm thermal regimes. The bank-full widths range from approximately 0.2 to 420 m and the 
majority (n = 281) of channels are considered small (i.e., have bank-full widths less than or equal to 5 m). The 
majority (n = 404) of the crossings were determined to have ‘Fish Habitat’ and 111 water bodies were rated as 
having ‘Potential Fish Habitat’ (Table 13-5).  

For the access roads, 460 of the water body crossings are on watercourses and 23 are on lakes or 
ponds (Table 13-5). The majority (n = 455) of the crossings are on permanent water bodies. There are 
26 crossings on ephemeral water bodies and 2 crossings on intermittent water bodies. Intermittent water bodies 
may support fish during periods of flows and can provide important seasonal habitat for some fish 
species (e.g., spring spawning or rearing habitat). Thermal regimes are unknown at the majority (n = 425) of the 
water body crossings, but there are water bodies with designated cold and cool thermal regimes (there were no 
water bodies with warm water thermal regimes on the access roads). The bank-full widths range from 

                                                      
4 n refers to sample size 
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approximately 0.4 m to 180 m and the majority (n = 390) of channels are considered small (i.e., have bank-full 
widths less than or equal to 5 m). The majority (n = 266) of the crossings were rated as having ‘Potential Fish 
Habitat’; 217 water bodies were determined to have ‘Fish Habitat’, and based on the results of the 2017 field 
survey, one water body was determined to have ‘No Fish Habitat’ (Table 13-6). 
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Table 13-4: Summary of Fish Habitat Variables of Water Bodies Crossed by the Preferred Route Right-of-Way 

Tertiary Watershed 
Number of Water Body Crossings 

Water Body Type Flow Regime Thermal Regime Bank-full Width 
Watercourse Lake / Pond Total Eph Int Perm Cool Cold Warm Unknown ≤5 m >5 m Min Max 

Lake Superior 0 2 2 0 0 2 0 0 0 2 0 2 246 365 
Black Sturgeon 84 11 95 6 0 89 3 23 2 67 58 37 0.3 200 
Nipigon 9 0 9 0 0 9 0 8 0 1 5 4 1.0 358 
Jackpine 53 11 64 5 0 59 0 24 0 40 39 25 0.4 273 
Little Pic 81 31 112 4 1 107 1 17 0 94 53 59 0.3 382 
Pic 29 3 32 0 0 32 0 0 0 32 21 11 <2 256 
White 71 30 101 2 1 98 6 4 0 91 56 45 0.35 227 
Michipicoten-Magpie 77 23 100 6 1 93 0 0 0 100 49 51 0.2 420 

Total 404 111 515 23 3 489 10 76 2 427 281 234 0.2 420 
Note: Cold water fish species include the criteria species brook trout (Salvelinus fontinalis) and lake sturgeon (Acipenser fulvescens), and cool water fish species include the criteria species 
northern pike (Esox lucius) and walleye (Sander vitreus).  
Eph = Ephemeral; Int = intermittent; Perm = permanent; <= less than; ≤ = less than or equal to; >= greater than; Min = minimum; Max = maximum. 

Table 13-5: Summary of Fish Habitat Variables of Water Bodies Crossed by the Access Roads Rights-of-Way 

Tertiary Watershed 
Number of Water Body Crossings 

Water Body Type Flow Regime Thermal Regime Bank-full Width 
Watercourse Lake / Pond Total Eph Int Perm Cool Cold Warm Unknown ≤5 m >5 m Min Max 

Black Sturgeon 76 1 77 8 0 69 0 15 0 62 64 13 0.4 35 
Nipigon 5 0 5 0 0 5 0 4 0 1 4 1 <1 8.7 
Jackpine 58 1 59 7 0 52 0 16 0 43 48 11 <1 140 
Little Pic(a) 130 10 140 2 1 137 8 11 0 121 110 30 0.68 100 
Pic 31 0 31 2 0 29 0 0 0 31 29 2 <1 20 
White 57 4 61 3 0 58 1 3 0 57 53 8 <1 40 
Michipicoten-Magpie 103 7 110 4 1 105 0 0 0 110 82 28 <1 180 

Total 460 23 483 26 2 455 9 49 0 425 390 93 0.4 180 
a) Based on the 2017 field survey, crossing 8070.01-WC-A had no defined bed or banks (Appendix 13-III) and therefore did not have a water body type, flow regime, thermal regime, or bank-
full width.  
Note: Cold water fish species include the criteria species brook trout (Salvelinus fontinalis) and lake sturgeon (Acipenser fulvescens), and cool water fish species include the criteria species 
northern pike (Esox lucius) and walleye (Sander vitreus).  
Eph = Ephemeral; Int = intermittent; Perm = permanent; <= less than; ≤ = less than or equal to; >= greater than; Min = minimum; Max = maximum. 
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Table 13-6: Summary of Fish Habitat Presence for Water Bodies Crossed by the Preferred Route Right-of-Way and Access Road 
Rights-of-Way 

Tertiary Watershed 

Number of Water Body Crossings 
Preferred Route Right-of-Way Access Road Rights-of-Way 

Fish Habitat Potential Fish Habitat No Fish Habitat Fish Habitat Potential Fish 
Habitat No Fish Habitat 

Lake Superior 2 0 0 n/a n/a n/a 
Black Sturgeon 43 52 0 27 50 0 
Nipigon 9 0 0 5 0 0 
Jackpine 55 9 0 38 21 0 
Little Pic 96 16 0 64 76 1(a) 
Pic 20 12 0 10 21 0 
White 92 9 0 27 34 0 
Michipicoten-Magpie 87 13 0 46 64 0 

Total 404 111 0 217 266 1 
a) Based on the 2017 field survey, crossing 8070.01-WC-A had no defined bed or banks (Appendix 13-III) and therefore had no fish habitat potential.  
n/a = not applicable. There are no access road water body crossings on Lake Superior. 
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13.5.2.1.2 Lake Superior 
Lake Superior covers approximately 8,210,000 ha, has a maximum depth of 406 m, an average depth of 147 m 
(MNRF 2016b), and supports a productive aquatic ecosystem with 93 species of fish, including all four of the fish 
criteria species. It is also the largest freshwater lake by surface area in the world. The two proposed preferred 
route crossings of Lake Superior (crossings 2060.00-WC and 2270.00-WC) are south from the Little Pic tertiary 
watershed. The bank-full widths at these crossings are approximately 246 m and 365 m, respectively. Fish habitat 
is present at these crossings.  

13.5.2.1.3 Black Sturgeon Tertiary Watershed 
The water bodies located on the western end of the fish and fish habitat LSA along the preferred route ROW and 
access roads are in the Black Sturgeon tertiary watershed. Water bodies in this watershed flow into northwestern 
Lake Superior. Named watercourses crossed by the preferred route ROW in this watershed include Wild Goose 
Creek, Blind Creek, the Mackenzie River, Beck Creek, Coldwater Creek, the Wolf River, the Black Sturgeon River, 
Moseau Creek, South Trout Creek, and North Trout Creek. Named lakes crossed include Raymore Lake, Hades 
Lake, Beaver Lake, and Granite Lake. Named water bodies crossed by the access roads include Blind Creek, the 
Mackenzie River, Beck Creek, Moseau Creek, South Trout Creek, and North Trout Creek. The majority of the 
crossings are on watercourses that have unknown thermal regimes; however, some cold and cool water thermal 
regimes occur and Hades Lake has a warm water thermal regime.  

At the crossings, the bank-full widths are generally less than or equal to 5-m-wide; however, there are several 
larger watercourses and lakes. Where data were available, banks were generally sloping and protected, with 
vulnerable banks also present (Appendix 13-II, Table 13-II-2). Overhanging vegetation was the dominant instream 
cover type, and detritus and clay were the dominant substrate type. Beaver activity was prevalent in the watershed. 
At the crossings within the Black Sturgeon tertiary watershed along the preferred route ROW, 43 water body 
crossings were rated as having ‘Fish Habitat’ and 52 water body crossings were rated as having ‘Potential Fish 
Habitat’.  

The Lakehead Region Conservation Authority overlaps the Black Sturgeon tertiary watershed and 41 of the water 
body crossings along the preferred route ROW, and 49 of the water body crossings along the access roads are 
located in the Lakehead Region Conservation Authority’s area of jurisdiction. The preferred route ROW crossing 
of the Black Sturgeon River (770.00-WC) and the access road crossing of an unnamed watercourse at 6171.00-
WC-A are in the Black Sturgeon River Provincial Park.  

Four of the water body crossings along the preferred route ROW and one water body crossing along a new access 
road are in the proposed Moose Lake Highlands EMA, also known as the brook trout Triangle (Hawkins 2016). 
The EMA has been proposed to protect a number of small lakes that contain resident lake-spawning brook trout 
populations where there are concerns about effects on brook trout through increased public access via 
transmission and access corridors (Hawkins 2016). Two additional water body crossings along existing access 
roads are located in the proposed Moose Lake Highlands EMA. 

Field assessments in 2017 identified suitable fish habitat in water bodies at some of the proposed crossings that 
were sampled along the preferred route ROW. Potential spawning locations were identified for brook trout, 
northern pike, and walleye in unnamed watercourse at crossing 6040.00-WC-A. Potential for both large-bodied 
(e.g., Trout species) and forage fish habitat was observed in Wild Goose Creek at crossings 50.00-WC and 
4820.00-WC-A, Moseau Creek at crossings 790.01-WC-A (including high potential habitat for Trout species), 
800.01-WC-A, 6180.01-WC-A, and 6200.01-WC-A (Annex A, Appendix 13-III).  
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13.5.2.1.4 Nipigon Tertiary Watershed 
The fish and fish habitat LSA crosses the southern portion of the Nipigon tertiary watershed. This watershed drains 
into northwestern Lake Superior. The named watercourses crossed by the preferred route ROW in this watershed 
are Stillwater Creek and the Nipigon River; no lakes or ponds are crossed. The access roads cross Stillwater 
Creek and unnamed watercourses. The crossings are on watercourses, and the majority have a cold water thermal 
regime. There are no cool or warm water thermal regimes, and one water body crossing has an unknown thermal 
regime.  

At the crossings within the Nipigon tertiary watershed, the bank-full widths are generally less than or equal to 5 m; 
however, the Nipigon River has a bank-full width of approximately 358 m at the preferred route ROW. Where 
recorded, banks were generally sloping and protected or vulnerable (Appendix 13-II, Table 13-II-2). Overhanging 
vegetation was the dominant instream cover type and organics and sand were the dominant substrate type. Beaver 
activity was prevalent near six of the crossing locations. All of the water bodies were considered to 
have ‘Fish Habitat’.  

13.5.2.1.5 Jackpine Tertiary Watershed 
The Jackpine watershed drains into north-central Lake Superior. Named watercourses along the preferred route 
ROW include West Little Ruby Creek, East Little Ruby Creek, Fire Hill Creek, the Jackfish River, Ozone Creek, 
the Jackpine River, Dublin Creek, the Cypress River, the Little Cypress River, the Little Gravel River, Paddy Creek, 
and the Gravel River. Named lakes crossed include Ivan Lake, Claire Lake, Hydro Lake, Cavers Lake, and Nishin 
Lake. The access roads also cross most of these named water bodies, but not the Jackfish River, Ozone Creek, 
the Jackpine River, the Cypress River, or the named lakes. The majority of the crossings are on watercourses that 
have an unknown thermal regime. 

At the water body crossings within the Jackpine tertiary watershed, the bank-full widths are generally less than or 
equal to 5 m; however, there are several larger watercourses and lakes. Where data were available, banks were 
sloping and generally protected, with vulnerable and eroding banks also present (Appendix 13-II, Table 13-II-2). 
Notably, eroding banks were prevalent at the Little Gravel River (1350.00-WC), Paddy Creek (1380.00-WC), and 
Wesley Creek (7070.00-WC-A) crossings. Overhanging vegetation was the dominant instream cover type, with 
woody debris also common. Fines, organics, and detritus were the dominant substrate type. Beaver activity was 
common in the watershed. The Gravel River crossing along the preferred route ROW was located immediately 
downstream from a large waterfall that could potentially provide spawning habitat for lake sturgeon.  

The water body crossings of Ivan Lake (960.00-WC) and an unnamed watercourse (961.00-WC) are in the Ruby 
Lake Provincial Park, and the water body crossings of Paddy Creek (1360.00-WC and 1380.00-WC) are in the 
Gravel River Provincial Park. The water body crossings of the Jackpine River (1170.00-WC), an unnamed 
watercourse (1150.00-WC), and unnamed lake/pond (1160.00-WC) on the preferred route ROW and water body 
crossings of unnamed watercourses at 6581.00-WC-A, 6582.00-WC-A, 6600.00-WC-A, 6610.01-WC-A, 6611.00-
WC-A are in the Kama Cliffs Conservation Reserve. Water body crossings of the Little Gravel River (1350.00-
WC), Paddy Creek (1360.00-WC and 1370.00-WC), the Gravel River (1390.00-WC and 6930.00-WC-A) and 
unnamed watercourses at 1310.00-WC, 1320.00-WC, 1330.00-WC, and 1340.00-WC are in the Gravel River 
Conservation Reserve 

Field assessments in 2017 identified suitable fish habitat in water bodies at some of the proposed crossings 
sampled along the preferred route ROW. Potential spawning locations were identified for brook trout, northern 
pike, and walleye in unnamed watercourses at crossings 6900.00-WC-A, 6960.00-WC-A, 6970.00-WC-A, and 
7070.00-WC-A. Potential spawning habitat for brook trout and walleye was observed at unnamed watercourse at 
crossing 7060.01-WC-A (Annex A, Appendix 13-III). 
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13.5.2.1.6 Little Pic Tertiary Watershed 
The Little Pic watershed drains into north-central Lake Superior. Named watercourses along the preferred route 
ROW include the Little Pays Plat Creek, the Pays Plat River, Willie Whites Creek, McLean’s Creek, Big Duck 
Creek, Ansell Creek, Fog Creek, the Aguasabon River, the Steel River, the Prairie River the Little Pic River, and 
Angler Creek. Named lakes include Elbow Lake, McLean’s Lake, Antler Lake, Whitesand Lake, Lyne Lake, Reid 
Lake, Lake B, Moberley Lake, Del Lake, and Three Finger Lake. The access roads also cross most of these named 
water bodies, but not the Little Pays Plat River, the Pays Plat River, the Aguasabon River, the Prairie River, Mink 
Creek or the Little Pic River. The majority of the crossings are on watercourses that have no an unknown thermal 
regime. However, a large proportion (28%) of the crossings along the preferred route ROW in this watershed are 
on lakes or ponds. 

At the crossings in the Little Pic tertiary watershed, the bank-full widths ranged from approximately 0.3 m on an 
unnamed watercourse to approximately 382 m on Lyne Lake. Along the preferred route ROW, the majority of the 
bank-full widths were considered small (i.e., less than or equal to 5 m) at 53 of the crossings. Where data were 
available, banks were sloping and generally protected, with vulnerable banks also present (Appendix 13-II, 
Table 13-II-2). Overhanging vegetation was the dominant instream cover type, with woody debris also common. 
Sand and cobble were the dominant substrate type. Beaver activity was common in the watershed. The majority 
of the water bodies were considered to have ‘Fish Habitat’. Based on the 2017 field survey, crossing 8070.01-WC-
A had no defined bed or banks (Appendix 13-III) and would not support fish under any seasonal flow conditions, 
and therefore, had no fish habitat potential. 

Field assessments in 2017 identified suitable fish habitat in water bodies at some of the proposed crossings 
sampled along the preferred route ROW. Potential spawning locations were identified for brook trout, northern 
pike, and walleye at an unnamed watercourse at crossing 7210.00-WC-A, Blackbird Creek at crossing 7720.01-
WC-A, and Lake B at crossing 7740.00-WC-A. Potential spawning locations were identified for brook trout and 
walleye in Blackbird Creek at crossing 7780.01-WC-A, and Culvert Creek at crossings 8340.01-WC-A and 
8350.01-WC-A. Potential spawning locations were identified for brook trout and walleye in an unnamed 
watercourse at crossing 7200.01-WC-A. Potential spawning locations were identified for brook trout in unnamed 
watercourse at crossing 7180.01-WC-A, 7750.01-WC-A, 7760.01-WC-A, 7770.00-WC-A, and 7800.02-WC-A. 
Potential habitat for both large-bodied and forage fish species was observed in Angler Creek at crossing 2500.01-
WC, Ripple Creek at crossing 8130.01-WC-A, and in unnamed watercourses at crossings 1690.00-WC, 7170.00-
WC-A, 8060.01-WC-A, and 8510.01-WC-A (Annex A, Appendix 13-III).  

13.5.2.1.7 Pic Tertiary Watershed 
The Pic watershed drains into northeastern Lake Superior, south from the Town of Marathon. The majority of the 
water body crossings are on watercourses; no lakes or ponds are crossed by the access roads. 
Named watercourses along the preferred route ROW include the Pic River, Swede Creek, the Black River, Cedar 
Creek, Kenel Creek, Wabikoba Creek, and Alder Creek. The access roads also cross the named creeks, but none 
of the named rivers are crossed. None of the water bodies in the Pic watershed have a designated thermal regime.  

At the crossings in the Pic tertiary watershed, the bank-full widths ranged from less than 1 m to 256 m, and along 
the preferred route ROW, the majority (n=21) of water bodies are considered small (i.e., bank-full widths less than 
or equal to 5 m). Where data were available, banks were sloping and generally vulnerable, with protected banks 
also present (Appendix 13-II, Table 13-II-2). Overhanging vegetation was the dominant instream cover type, and 
detritus was the dominant substrate type. Notable beaver activity was uncommon. The majority of the water bodies 
were considered to have ‘Potential Fish Habitat’. 

The crossing on Wabikoba Creek (2810.00-WC) along the preferred route ROW is in a fish sanctuary and chinook 
salmon spawning area, and the creek is closed to fishing from March 15 to June 15 (Government of Ontario 2014). 
Field assessments in 2017 identified suitable fish habitat in water bodies at some of the proposed crossings 



EAST-WEST TIE TRANSMISSION PROJECT 
AMENDED ENVIRONMENTAL ASSESSMENT REPORT 

 

September 2018 
Project No. 1536607/2000/2219 13-29  

 

sampled along the preferred route ROW. Potential spawning locations were identified for brook trout and walleye 
in unnamed watercourses at crossings 8690.01-WC-A and 8700.01-WC-A (Annex A, Appendix 13-III). 

13.5.2.1.8 White Tertiary Watershed 
The White watershed drains into northeastern Lake Superior. Named watercourses along the preferred route ROW 
include Bertrand Creek, the Pukaskwa River, the White River, Two and a Half Creek, Whitehead’s Creek, Pokei 
Creek, and the East Pukaskwa River. Named lakes include White Lake, North Buck Lake, North Crocker’s Lake, 
and Doss Lake. The access roads cross the majority of the named watercourses, but not all of the named lakes. 
The majority of the crossings are on watercourses that have an unknown thermal regime. A large proportion (30%) 
of the crossings along the preferred route in this watershed are on lakes or ponds.  

At the crossings in the White tertiary watershed, the bank-full widths ranged from approximately 0.35 m to 227 m. 
Along the preferred route ROW, the bank-full widths were considered small (i.e., less than or equal to 5 m) at 56 
of the crossings. Where data were available, banks were sloping and generally protected, with vulnerable banks 
also present (Appendix 13-II, Table 13-II-2). Overhanging vegetation was the dominant instream cover type and 
organics was the dominant substrate type. Beaver activity was prevalent in the watershed. The water body 
crossing of the Pukaskwa River (3670.01-WC) on the preferred route ROW is in the Pukaskwa River Provincial 
Park (the water body crossing of the Pukaskwa River [9950.00-WC-A] on an existing access road is also in the 
Pukaskwa River Provincial Park). The majority of the water bodies were considered to have ‘Fish Habitat’. 

Field assessments in 2017 identified suitable fish habitat in water bodies at some of the proposed crossings 
sampled along the preferred route ROW. Potential habitat for both large-bodied and forage fish species was 
observed in unnamed watercourses at crossings 3510.00-WC and 3680.01-WC (Annex A, Appendix 13-III).  

13.5.2.1.9 Michipicoten-Magpie Tertiary Watershed 
The Michipicoten-Magpie watershed drains into eastern Lake Superior. Named watercourses along the preferred 
route ROW include the Dog River, the Jimmy Kash River, the Makwa River, the Magpie River, the Michipicoten 
River, the Anjigami River, the Doré River, the Firesand River, Stares Creek, Wawa Creek, Trout Creek, and 
Coleman Creek. Cinders Lake is also crossed. The access roads also cross Crayfish Creek, the Felcite River, Iron 
Creek, the Kinniwabi River, Perry Creek, and Molybdenite Creek, as well as Crayfish Lake, Felcite Lake and 
Molybdenite Lake. None of the water body crossings have a designated thermal regime. Approximately 23% of 
the crossings along the preferred route ROW are on lakes or ponds. 

At the crossings in the Michipicoten-Magpie tertiary watershed, the bank-full widths ranged from approximately 
0.2 to 420 m. Along the preferred route ROW, the bank-full widths were considered small (i.e., less than 5 m) at 
49 of the crossings. Where data were available, banks were sloping and generally protected, with vulnerable banks 
also present. Overhanging vegetation was the dominant instream cover type and organics was the dominant 
substrate type. Beaver activity was common in the watershed. The water body crossing of the Makwa River 
(4180.00-WC) and the unnamed watercourses at crossings 4170.00-WC, 11300.00-WC-A, 11310.00-WC-A, 
11330.02-WC-A, and 11332.01-WC-A are in the Nimoosh Provincial Park. The majority of the water bodies were 
considered to have ‘Fish Habitat’. 

13.5.2.2 Fish Abundance and Distribution 
The existing environment was described to provide context for the assessment for selected criteria for the fish and 
fish habitat assessment (Section 13.3). The description of existing conditions considered the indicators for the 
criteria, including the existing fish abundance and distribution in the fish and fish habitat LSA.  

Historically, Lake Superior has been documented to support 93 fish species (Table 13-7), including the four criteria 
species (brook trout, northern pike, walleye, and lake sturgeon). Of these 93 species, 76 have the potential to 
occur in the water bodies in the fish and fish habitat LSA (Table 13-7) (Government of Ontario 2004a, 2004b, 
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2014, 2015a, 2016a,b,c; Great West Timber Ltd. 2005; 686860 Ontario Ltd. 2006; Greenmantle Forest Inc. 2006; 
DFO 2017; Domtar Inc. 2008; Mucha and Mackereth 2008; Clergue Forest Management Inc. 2009; Calliou Group 
2016, 2017; AbiBow Canada Inc. 2010; Terrace Bay Pulp 2010; GreenForest Management Inc. 2010; Bobrowicz 
2014, pers. comm.; Dillon 2015, 2016; Nature Conservancy 2015; Eakins 2016; Hawkins 2016; Holm et al 2010; 
MNRF 2016a,c). The fish and fish habitat LSA contains a diverse fishery consisting of many species important for 
a CRA fishery, including forage fish, sport fish, and species of conservation concern. This species list is typical of 
cold and cool water thermal regimes in Ontario (Dillon 2015, 2016). The species present have a wide range of 
preferred habitat characteristics and spawning habitat preferences (Table 13-8). Species that are targeted by 
anglers or Indigenous fishers in the area, including the criteria species (brook trout, northern pike, walleye, and 
lake sturgeon) are part of a CRA fishery. 

Numerous water bodies in the fish and fish habitat LSA have documented fish presence (Appendix 13-II, 
Tables 13-II-3 and 13-II-7), including 158 (31%) of the 515 water body crossings on the preferred route ROW and 
87 (18%) of the 483 water body crossings on the access roads. The majority of the named water bodies, and some 
of the smaller unnamed watercourses, have documented fish presence. The water bodies in the fish and fish 
habitat LSA are known to be productive from a fisheries perspective, and it is likely that the majority of the water 
bodies have fish present even if there is no documented fish presence.  

The most common fish species (i.e., recorded in the most water bodies) were brook trout, northern pike, walleye, 
white sucker (Catostomus commersonii), and northern brook lamprey. The majority of fish species are widely 
distributed throughout the LSA (Table 13-9). For example, brook trout, walleye, and white sucker are distributed 
throughout the LSA, while spoonhead sculpin (Cottus ricei) are distributed in the western portion of the LSA and 
have been documented in the Black Sturgeon, Nipigon, Jackpine, and Little Pic tertiary watersheds. It is likely that 
species in the Cyprinidae family (i.e., minnows) are abundant and widely distributed in the water bodies in the LSA. 
Lake sturgeon have a more restricted distribution in the LSA than the other selected criteria species due to their 
habitat requirements for lakes or larger watercourses.  

The most common sport fish species in FMZ 6 are walleye, northern pike, brook trout, lake trout, lake whitefish, 
cisco, yellow perch, smallmouth bass, and lake sturgeon (MNR 2009). Within FMZ 6, rainbow trout and chinook, 
pink, and coho salmon are known to use the tributaries of Lake Superior for spawning. Northern pike are the most 
widely distributed sport fish in FMZ 6 and overall abundance northern pike is good and overharvest is not seen as 
an issue (MNR 2009). 

Data on fish abundance are generally limited for the fish and fish habitat LSA; however, this is likely a reflection of 
the historical sampling in the region, where sampling has been more focused on fish presence and community 
composition rather than for quantifying abundance. Overall, fish species are likely to be abundant in water bodies 
where there is habitat to support each species (Table 13-8). However, there are a few species (e.g., lake sturgeon, 
shortnose cisco [Coregonus reighardi], spoonhead sculpin, sauger [Sander canadensis]) that are considered rare 
(i.e., in water bodies where they may be located, unlikely to catch more than one fish of that species near the 
water body crossing) based on historical data and known abundance characteristics for fish species in Ontario.  

During the 2017 field surveys for the Project, fish sampling was completed at 30 water body crossings; the 
sampling results are presented in Appendix 13-III. Fish surveys identified a range of species present at the 
assessed proposed crossing locations or in water bodies connected upstream or downstream of the crossing 
locations. Large-bodied (sport fish) species captured included brook trout, coho salmon, and rainbow trout. Forage 
fish species captured included brook stickleback, finescale dace (Chrosomus neogaeus), mottled sculpin (Cottus 
bairdii), northern pearl dace (Margariscus nachtriebi), northern redbelly dace (Chrosomus eos), and white sucker. 
Brook trout were abundant in some of the 2017 field survey sites. For example, 71 brook trout were captured by 
electrofishing a 100 m reach of Wesley Creek at crossing 7070.00-WC-A and an additional 60 brook trout were 
observed. 
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Specific watercourses were identified as important spawning tributaries for Coaster brook trout through 
consultation with the MNRF and as referenced in Dillon (2015, 2016). Coaster brook trout are the same fish 
species as watercourse resident brook trout (i.e., Salvelinus fontinalis) but live primarily in Lake Superior, 
feeding in the lake for most of the year and then migrating into watercourses to spawn in the late summer and fall 
(Mucha and Mackereth 2008). Watercourses draining into Nipigon Bay of Lake Superior are considered to be one 
of two primary locations remaining in Lake Superior known to contain spawning populations of Coaster brook trout, 
and are of particular conservation concern (Bobrowicz 2014). Nipigon Bay tributaries in the fish and fish habitat 
LSA with potential to sustain migratory Coaster brook trout include the Nipigon River, Fire Hill Creek, Ozone Creek, 
the Jackpine River, Dublin Creek, Cypress River, Little Cypress River, Little Gravel River, Gravel River, and 
McLean’s Creek. Other watercourses in the fish and fish habitat LSA that were identified to potentially provide 
spawning habitat for Coaster brook trout include Wild Goose Creek, the Mackenzie River, Coldwater Creek, the 
Black Sturgeon River, the Steel River, the Pukaskwa River, the Prairie River, the Little Pic River, the Dog River, 
the Makwa River, the Doré River, and the Michipicoten River (Mucha and Mackereth 2008; Bobrowicz 2014).  
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Table 13-7: Fish Species Documented in the Fish and Fish Habitat Local Study Area and Their Conservation Concern 

Family Common Name(a) Scientific Name Native/ 
Exotic 

Documented Presence Federal Provincial 

Lake 
Superior 

Water Bodies 
in the LSA 
Excluding 

Lake Superior 
COSEWIC(b) SARA(c) SAR(d) S Rank(e) 

Acipenseridae Lake sturgeon(f)(g) Acipenser fulvescens Native   Threatened n/a  Threatened S2 

Anguillidae American eel Anguilla rostrata Exotic   Threatened n/a  Endangered S1 

Catostomidae 

Silver redhorse Moxostoma anisurum Native   n/a n/a  n/a  S4 

Longnose sucker Catostomus catostomus Native   n/a  n/a  n/a  S5 

Shorthead redhorse Moxostoma 
macrolepidotum Native   n/a  n/a  n/a  S5 

White sucker Catostomus commersonii Native   n/a  n/a  n/a  S5 

Centrarchidae 

Black crappie Pomoxis nigromaculatus Native   n/a  n/a  n/a  S4 

Bluegill Lepomis marcrochirus Native   n/a  n/a  n/a  S5 

Largemouth bass Micropterus salmoides Native   n/a  n/a  n/a  S5 

Pumpkinseed Lepomis gibbosus Native   n/a  n/a  n/a  S5 

Rock bass Ambloplites rupestris Native   n/a  n/a  n/a  S5 

Smallmouth bass Micropterus dolomieu Native   n/a  n/a  n/a  S5 

Clupeidae Alewife Alosa pseudoharengus Exotic   n/a  n/a  n/a  SNA 

Cottidae 

Deepwater sculpin Myoxocephalus 
thompsonii Native   Special concern Special 

concern n/a  S3 

Mottled sculpin Cottus bairdii Native   n/a  n/a  n/a  S5 

Slimy sculpin Cottus cognatus Native   n/a  n/a  n/a  S5 

Spoonhead sculpin Cottus ricei Native   n/a  n/a  n/a  S4 
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Table 13-7: Fish Species Documented in the Fish and Fish Habitat Local Study Area and Their Conservation Concern 

Family Common Name(a) Scientific Name Native/ 
Exotic 

Documented Presence Federal Provincial 

Lake 
Superior 

Water Bodies 
in the LSA 
Excluding 

Lake Superior 
COSEWIC(b) SARA(c) SAR(d) S Rank(e) 

Cyprinidae 

Blackchin shiner Notropis heterodon Native   n/a  n/a  n/a  S4 

Blacknose dace Rhinichthys obtusus Native   n/a  n/a  n/a  S5 

Blacknose shiner Notropis heterolepis Native   n/a  n/a  n/a  S5 

Bluntnose minnow Pimephales notatus Native   n/a  n/a  n/a  S5 

Brassy minnow Hybognathus hankinsoni Native   n/a  n/a  n/a  S5 

Common carp Cyprinus carpio Exotic   n/a  n/a   n/a SNA 

Common shiner Luxilus cornutus Native   n/a  n/a  n/a  S5 

Creek chub Semotilus atromaculatus Native   n/a  n/a  n/a  S5 

Emerald shiner Notropis atherinoides Native   n/a  n/a  n/a  S5 

Fathead minnow Pimephales promelas Native   n/a  n/a  n/a  S5 

Finescale dace Chrosomus neogaeus Native   n/a  n/a  n/a  S5 

Golden shiner Notemigonus crysoleucas Native   n/a  n/a  n/a  S5 

Goldfish Carassius auratus Exotic   n/a  n/a  n/a  SNA 

Lake chub Couesius plumbeus Native   n/a  n/a  n/a  S5 

Longnose dace Rhinichthys cataractae Native   n/a  n/a  n/a  S5 

Mimic shiner Notropis volucellus Native   n/a  n/a  n/a  S5 
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Table 13-7: Fish Species Documented in the Fish and Fish Habitat Local Study Area and Their Conservation Concern 

Family Common Name(a) Scientific Name Native/ 
Exotic 

Documented Presence Federal Provincial 

Lake 
Superior 

Water Bodies 
in the LSA 
Excluding 

Lake Superior 
COSEWIC(b) SARA(c) SAR(d) S Rank(e) 

Cyprinidae 

Northern redbelly dace Chrosomus eos Native   n/a  n/a  n/a  S5 

Northern pearl dace Margariscus nachtriebi Native   n/a  n/a  n/a  S5 

Rosyface shiner Notropis rubellus Native   n/a  n/a  n/a  S4 

Sand shiner Notropis stramineus Native   n/a  n/a  n/a  S4 

Spottail shiner Notropis hudsonius Native   n/a  n/a  n/a  S5 

Esocidae 
Muskellunge Esox masquinongy Native   n/a  n/a  n/a  S4 

Northern pike(f) Esox lucius Native   n/a  n/a  n/a  S5 

Gadidae Burbot Lota lota Native   n/a  n/a  n/a  S5 

Gasterosteidae 

Brook stickleback Culaea inconstans Native   n/a  n/a  n/a  S5 

Ninespine stickleback Pungitius pungitius Native   n/a  n/a  n/a  S5 

Fourspine stickleback Apeltes quadracus Exotic   n/a  n/a  n/a  SNA 

Threespine stickleback Gasterosteus aculeatus Exotic  n/a  n/a  n/a  n/a  S4 

Gobiidae 
Round goby Neogobius melanostomus Exotic  n/a  n/a  n/a  n/a  SNA 

Tubenose goby Proterorhinus semilunaris Exotic  n/a  n/a  n/a  n/a  SNA 
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Table 13-7: Fish Species Documented in the Fish and Fish Habitat Local Study Area and Their Conservation Concern 

Family Common Name(a) Scientific Name Native/ 
Exotic 

Documented Presence Federal Provincial 

Lake 
Superior 

Water Bodies 
in the LSA 
Excluding 

Lake Superior 
COSEWIC(b) SARA(c) SAR(d) S Rank(e) 

Ictaluridae 
Black bullhead Ameiurus melas Native   n/a  n/a  n/a  S4 

Brown bullhead Ameiurus nebulosus Native    n/a  n/a  n/a  S5 

Lepisosteidae Longnose gar Lepisosteus osseus Native    n/a n/a  n/a  S4 

Osmeridae Rainbow smelt Osmerus mordax Exotic   n/a  n/a  n/a  S5 

Percidae 

Ruffe Gymnocephalus cernua Exotic   n/a  n/a  n/a  SNA 

Iowa darter Etheostoma exile Native   n/a  n/a  n/a  S5 

Johnny darter Etheostoma nigrum Native   n/a  n/a  n/a  S5 

Least darter Etheostoma microperca Native   n/a n/a n/a S4 

Logperch Percina caprodes Native   n/a  n/a  n/a  S5 

Sauger Sander canadensis Native   n/a  n/a  n/a  S4 

Walleye(f) Sander vitreus Native   n/a  n/a  n/a  S5 

Yellow perch Perca flavescens Native   n/a  n/a  n/a  S5 

Percopsidae Trout-perch Percopsis omiscomaycus Native   n/a  n/a  n/a  S5 

Petromyzontidae 

American brook lamprey Lampetra appendix Native   n/a  n/a  n/a  S3 

Northern brook lamprey Ichthyomyzon fossor Native   Special concern Special 
concern 

Special 
concern S3 

Sea lamprey Petromyzon marinus Exotic   n/a  n/a  n/a  SNA 

Silver lamprey Ichthyomyzon unicuspis Native   Special concern n/a  Special 
concern S3 
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Table 13-7: Fish Species Documented in the Fish and Fish Habitat Local Study Area and Their Conservation Concern 

Family Common Name(a) Scientific Name Native/ 
Exotic 

Documented Presence Federal Provincial 

Lake 
Superior 

Water Bodies 
in the LSA 
Excluding 

Lake Superior 
COSEWIC(b) SARA(c) SAR(d) S Rank(e) 

Sciaenidae Freshwater drum Aplodinotus grunniens Native   n/a n/a n/a S5 

Salmonidae 

Bloater Coregonus hoyi Native   n/a  n/a  n/a  S4 

Brook trout(f) Salvelinus fontinalis Native   n/a  n/a  n/a  S5 

Brook trout "Coaster" 
Population(f) Salvelinus fontinalis Native   n/a  n/a  n/a  n/a 

Brown trout Salmo trutta Exotic   n/a  n/a  n/a  SNA 

Chinook salmon Oncorhynchus 
tshawytscha Exotic   n/a  n/a  n/a  SNA 

Cisco (lake herring) Coregonus artedi Native   n/a  n/a  n/a  S5 

Coho salmon Oncorhynchus kisutch Exotic   n/a  n/a  n/a  SNA 

Kiyi Coregonus kiyi Native  n/a  n/a  n/a  n/a  n/a 

Kiyi upper great lakes kiyi spp. Kiyi (Coregonus kiyi 
kiyi) Native  n/a  Special concern Special 

concern 
Special 
concern S3 

Lake trout Salvelinus namaycush Native   n/a  n/a  n/a  S5 

Lake whitefish Coregonus clupeaformis Native   n/a  n/a  n/a  S5 

Pink salmon Oncorhynchus gorbuscha Exotic   n/a  n/a  n/a  SNA 

Pygmy whitefish Prosopium coulterii Native  n/a  n/a  n/a  n/a  SU 
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Table 13-7: Fish Species Documented in the Fish and Fish Habitat Local Study Area and Their Conservation Concern 

Family Common Name(a) Scientific Name Native/ 
Exotic 

Documented Presence Federal Provincial 

Lake 
Superior 

Water Bodies 
in the LSA 
Excluding 

Lake Superior 
COSEWIC(b) SARA(c) SAR(d) S Rank(e) 

Salmonidae 

Rainbow trout (steelhead) Oncorhynchus mykiss Exotic   n/a  n/a  n/a  SNA 

Round whitefish Prosopium cylindraceum Native   n/a  n/a  n/a  S4 

Shortjaw cisco Coregonus zenithicus Native  n/a  Threatened n/a  Threatened S2 

Shortnose cisco Coregonus reighardi Native  n/a Endangered Endangered Endangered SH 

Splake Hybrid (lake trout and 
brook trout) 

Hybrid of 
Native   n/a  n/a  n/a  SNA 

Umbridae Central mudminnow Umbra limi Native   n/a  n/a n/a  S5 

a) Species list collated from 686860 Ontario Ltd. (2006); AbiBow Canada Inc. (2010); Bobrowicz (2014); Cailliou Group 2016, 2017; Clergue Forest Management Inc. (2009); DFO 2017; Dillon 
(2015, 2016); Domtar Inc. (2008); Eakins (2016); Government of Ontario (2004a,b, 2014, 2015a, 2016a,b,c); Great West Timber Ltd. (2005); GreenForest Management Inc. (2010); 
Greenmantle Forest Inc. (2006); Hawkins (2016); Holm et al 2010; MNRF (2016a,c); Mucha and Mackereth (2008); Nature Conservancy (2015), Terrace Bay Pulp (2010). 
b) COSEWIC (2016). 
c) Government of Canada (2016). 
d) Government of Ontario (2016e). 
e) Government of Ontario (2016c); S1 = critically imperilled; S2 = imperilled; S3 = vulnerable; S4 = apparently secure; S5 = secure; SNA = not applicable; SU = unrankable; SH = historically 
known from Ontario, SX = apparently extirpated from Ontario. 
f) Criteria species. 
g) Great Lakes – Upper St. Lawrence population. 
h) Although historically documented in Lake Superior (Government of Ontario 2015a), the current distribution of brook silverside (Labidesthes sicculus), fourhorn sculpin (Myoxocephalus 
quadricornis), hornyhead chub (Nocomis biguttatus), pugnose shiner (Notropis anogenus), channel catfish (Ictalurus puntatus), tadpole madtom (Noturus gyrinus), stonecat (Noturus flavus), 
and yellow bullhead (Ameiurus natalis) are not within the LSA (Eakins 2016, Holm et al 2010, Scott and Crossman 1998) and the Lake Ontario population of Atlantic salmon (Salmo salar) are 
extinct (Government of Ontario 2016c, COSEWIC 2016). 
 = presence documented; COSEWIC = Committee on the Status of Endangered Wildlife in Canada; LSA = local study area; n/a = not applicable (not documented or not listed); SAR = 
Species at Risk; SARA = Species at Risk Act; spp. = species.  
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Table 13-8: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Habitat Preferences and Estimated 
Abundance in the Local Study Area 

Family Common Name(a) Scientific Name Preferred Habitat(b) Spawning 
Season Preferred Spawning Habitat(c) Estimated 

Abundance(d) 

Acipenseridae Lake sturgeon(e)(f) Acipenser fulvescens Cold waters along the bottom of lakes and 
large watercourses Spring Fast flowing watercourses over rocky 

substrate or woody debris Rare 

Anguillidae American eel Anguilla rostrata Cool waters along the bottom of lakes and 
watercourses in gravel, sand, and silt Winter 

Catadromous (species that migrate 
from freshwater to marine habitats to 
spawn), spawn in the Atlantic Ocean 

Rare 

Catostomidae 

Silver redhorse Moxostoma anisurum Cool waters along the bottom of lakes and 
watercourses Spring Gravel beds in fast flowing 

watercourses Abundant 

Longnose sucker Catostomus catostomus Cold waters along the bottom of lakes and 
watercourses Spring Gravel beds in riffle areas in 

watercourses Abundant 

Shorthead redhorse Moxostoma 
macrolepidotum 

Cool waters along the bottom of lakes and 
watercourses Spring Gravel beds in riffle areas in 

watercourses Abundant 

White sucker Catostomus commersonii Cool waters along the bottom of lakes and 
large watercourses Spring Gravel beds in watercourses Abundant 

Centrarchidae 

Black crappie Pomoxis nigromaculatus Warm waters of lakes and slow moving 
watercourses with instream vegetation Spring Sand or mud substrate in lakes or 

watercourses Abundant 

Bluegill Lepomis marcrochirus Warm waters of vegetated lakes and pools in 
watercourses Summer Gravel, sand, or mud substrate in lakes 

or watercourses Abundant 

Largemouth bass Micropterus salmoides Warm waters of lakes and slow moving 
watercourses with instream vegetation Spring Sand or mud substrate in lakes or 

watercourses Abundant 

Pumpkinseed Lepomis gibbosus Cool to warm waters of lakes and slow-moving 
watercourses with aquatic vegetation 

Spring/ 
Summer 

Shallow lakes or watercourses with 
abundant instream vegetation Abundant 

Rock bass Ambloplites rupestris Cool water of lakes and slow moving 
watercourses with rocky substrate Spring Shallow lakes or watercourses Abundant 

Smallmouth bass Micropterus dolomieu Warm waters of lakes and watercourses over 
rocky substrate Spring Sand, gravel or rock substrate in lakes 

or watercourses Abundant 

Clupeidae Alewife Alosa pseudoharengus Cool, open waters near the thermocline Summer Open lakes to nearshore areas Abundant 

Cottidae 

Deepwater sculpin Myoxocephalus 
thompsonii Cold waters of very deep lakes Summer/ 

Fall Unknown Rare 

Mottled sculpin Cottus bairdii Cold waters of lakes and watercourses Spring Under a rock or ledge in lakes or 
watercourses Abundant 

Slimy sculpin Cottus cognatus Cold waters of lakes and watercourses Spring Under a rock or ledge in lakes or 
watercourses Abundant 

Spoonhead sculpin Cottus ricei Cold waters of deep lakes and fast 
watercourses 

Spring/ 
Summer Lakes or watercourses Rare 
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Table 13-8: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Habitat Preferences and Estimated 
Abundance in the Local Study Area 

Family Common Name(a) Scientific Name Preferred Habitat(b) Spawning 
Season Preferred Spawning Habitat(c) Estimated 

Abundance(d) 

Cyprinidae 

Blackchin shiner Notropis heterodon 
Clear, cool waters of shallow vegetated areas 
of lakes and slow moving watercourses with 
sand, gravel and detritus 

Summer Deposits adhesive eggs over aquatic 
vegetation Abundant 

Blacknose dace Rhinichthys obtusus Small, shallow, cool watercourses with 
instream and riparian cover Spring Deposits eggs over substrate in riffles 

in watercourses Abundant 

Blacknose shiner Notropis heterolepis 
Clear, cool waters of shallow vegetated areas 
of lakes and slow moving watercourses with 
sand, gravel, and silt 

Summer 
Deposits adhesive eggs over sand or 
aquatic vegetation in lakes or 
watercourses 

Abundant 

Bluntnose minnow Pimephales notatus Shallow waters in lakes and watercourses Summer Under rocks or woody debris in lakes 
or watercourses Abundant 

Brassy minnow Hybognathus hankinsoni Cool, slow moving watercourses and lakes, 
prefers silt, sand, and gravel substrates 

Spring/ 
Summer Shallow marshes in vegetation Abundant 

Common carp Cyprinus carpio Warm, vegetated areas of slow-moving 
watercourses and lakes 

Spring/ 
Summer Shallow weedy areas Abundant 

Common shiner Luxilus cornutus Cool, shallow watercourses, and occasionally 
in lakes Spring Under rocks or woody debris in lakes 

or watercourses Abundant 

Creek chub Semotilus atromaculatus Shallow waters in lakes and watercourses Spring Gravel substrate above riffles in 
watercourses Abundant 

Emerald shiner Notropis atherinoides Cool, open waters of lakes and lower reaches 
of watercourses Summer Gravel in lakes and watercourses Abundant 

Fathead minnow Pimephales promelas Shallow waters in lakes and watercourses Spring/ 
Summer 

Under rocks or woody debris in lakes 
or watercourses Abundant 

Finescale dace Chrosomus neogaeus Cool lakes and watercourses with instream 
vegetation and silt and detritus substrate Spring Woody debris in watercourses and 

lakes Abundant 

Golden shiner Notemigonus crysoleucas Lakes and watercourses with instream 
vegetation Summer Instream vegetation in watercourses 

and lakes Abundant 

Goldfish Carassius auratus Warm, vegetated areas of lakes and slow-
moving watercourses 

Spring / 
Summer 

Shallow water over submerged 
vegetation Abundant 

Lake chub Couesius plumbeus Cold waters of lakes Spring Sand, gravel, or rocks in watercourses 
and lakes Abundant 

Longnose dace Rhinichthys cataractae Cool, fast flowing waters of watercourses with 
rocky substrate or in shallow waters of lakes 

Spring/ 
Summer 

Deposits eggs over substrate in riffles 
in watercourses Abundant 

Mimic shiner Notropis volucellus Vegetated areas of lakes and slow-moving 
watercourses with sand and gravel substrates Summer Deposits adhesive eggs over aquatic 

vegetation Abundant 
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Table 13-8: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Habitat Preferences and Estimated 
Abundance in the Local Study Area 

Family Common Name(a) Scientific Name Preferred Habitat(b) Spawning 
Season Preferred Spawning Habitat(c) Estimated 

Abundance(d) 

Cyprinidae 

Northern redbelly dace Chrosomus eos Vegetated areas of lakes and slow-moving 
watercourses with silt and detritus substrates 

Spring/ 
Summer Algal beds in lakes and watercourses Abundant 

Northern pearl dace Margariscus nachtriebi Shallow vegetated areas in cool and cold 
water lakes and watercourses Spring Deposits eggs in sand or gravel Abundant 

Rosyface shiner Notropis rubellus 
Warm waters of clear, flowing watercourses 
with sand and gravel substrates and 
occasionally in lakes and ponds 

Spring/ 
Summer 

Shallow waters in riffles over gravel 
substrates in watercourses Abundant 

Sand shiner Notropis stramineus Slow-moving, warm waters of watercourses 
with sand or gravel substrate Summer Over vegetation or sand substrate Abundant 

Spottail shiner Notropis hudsonius Clear, cold waters of lakes and watercourses Spring Deposits eggs in sand in lakes or 
watercourses Abundant 

Esocidae 
Muskellunge Esox masquinongy Cool waters of lakes and large watercourses 

(bank-full width >5 m) Spring Shallow vegetated floodplains of lakes 
and large watercourses Abundant 

Northern pike(e) Esox lucius Cool water of lakes and watercourses with 
instream vegetation Spring Shallow vegetated floodplains of lakes 

and watercourses Abundant 

Gadidae Burbot Lota lota Cold waters along the bottom of lakes and 
large watercourses Winter Sand or gravel substrate in lakes or 

large watercourses under ice cover Abundant 

Gasterosteidae 

Brook stickleback Culaea inconstans Cool watercourses and lakes Spring/ 
Summer Constructs organic debris nest Abundant 

Ninespine stickleback Pungitius pungitius Cool watercourses and lakes Summer Constructs organic debris nest Abundant 

Fourspine stickleback Apeltes quadracus Shallow cool waters  Spring/ 
Summer Constructs organic debris nest Rare 

Threespine stickleback Gasterosteus aculeatus Cool watercourses and lakes Spring/ 
Summer Constructs organic debris nest Abundant 

Gobiidae 
Round goby Neogobius melanostomus Cool to warm waters in slow moving 

watercourses and lakes 
Spring/ 
Summer Cavities under logs or rocks Abundant 

Tubenose goby Proterorhinus semilunaris Warm, vegetated watercourses near 
confluences 

Spring/ 
Summer 

Shallow areas near the mouth of 
watercourses over sand and gravel Rare 

Ictaluridae 
Black bullhead Ameiurus melas Warm, shallow lakes and slow-moving 

watercourses Spring Creates nest in mud, sand, or gravel Rare 

Brown bullhead Ameiurus nebulosus Warm, shallow lakes and slow-moving 
watercourses Spring Creates nest in shallow areas of lakes 

and watercourses Abundant 

Lepisosteidae Longnose gar Lepisosteus osseus Warm lakes and slow-moving watercourses 
with abundant aquatic vegetation Spring Shallow waters in lakes and 

watercourses with instream vegetation Abundant 

Osmeridae Rainbow smelt Osmerus mordax Cold deep waters of lakes Spring Areas with instream vegetation in 
watercourses and on the shore in lakes Abundant 
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Table 13-8: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Habitat Preferences and Estimated 
Abundance in the Local Study Area 

Family Common Name(a) Scientific Name Preferred Habitat(b) Spawning 
Season Preferred Spawning Habitat(c) Estimated 

Abundance(d) 

Percidae 

Ruffe Gymnocephalus cernua Cool, nearshore waters of lakes and 
watercourses with aquatic vegetation Spring Over sand, rock, or vegetated areas in 

waters up to 3 m deep Rare 

Iowa darter Etheostoma exile Along the bottom of clear lakes and 
watercourses Spring Shallow water with woody debris or 

roots in watercourses and lakes Abundant 

Johnny darter Etheostoma nigrum Along the bottom of lakes and watercourses Spring Under rocks in watercourses and lakes Abundant 

Least darter Etheostoma microperca Along the bottom of lakes and watercourses Spring Areas with instream vegetation in 
watercourses and on the shore in lakes Abundant 

Logperch Percina caprodes Along the bottom of lakes and watercourses 
with rocky and sandy substrate Spring Sand or gravel substrate in lakes or 

watercourses Abundant 

Sauger Sander canadensis Cool waters in lakes and watercourses Spring Sand or gravel substrate in lakes or 
watercourses Rare 

Walleye(e) Sander vitreus Cool waters of watercourse and lakes Spring Gravel or rocky substrate in lakes or 
watercourses Abundant 

Yellow perch Perca flavescens Slow moving watercourses and lakes Spring Over vegetation or wood debris in 
lakes and watercourses Abundant 

Percopsidae Trout-perch Percopsis omiscomaycus Cool lakes and occasionally watercourses Spring/ 
Summer 

Rocky substrates in lakes and 
watercourses Abundant 

Petromyzontidae 

American brook 
lamprey Lampetra appendix Cold water watercourses Spring Creates gravel nest in watercourses Rare 

Northern brook lamprey Ichthyomyzon fossor Cool water watercourses Spring Creates gravel nest in watercourses Rare 
Sea lamprey Petromyzon marinus Cold waters Spring Creates gravel nest in watercourses Abundant 
Silver lamprey Ichthyomyzon unicuspis Cool waters of lakes Spring Creates gravel nest in watercourses Rare 

Sciaenidae 

Freshwater drum Aplodinotus grunniens Cool lakes and occasionally watercourses Summer Shallow waters in lakes Abundant 
Bloater Coregonus hoyi Clear, deep waters Fall/Winter Deep lakes Abundant 

Brook trout(e) Salvelinus fontinalis Cold, well-oxygenated watercourses and lakes Fall 
Gravel substrates in riffles in 
watercourses or groundwater upwelling 
areas in lakes 

Abundant 

Brook trout "Coaster" 
Population(f) Salvelinus fontinalis Lake Superior Fall 

Gravel substrates in riffles in 
watercourses or groundwater upwelling 
areas in lakes 

Abundant 

Brown trout Salmo trutta Cool waters in large lakes and watercourses Fall 
Creates redds in gravel in 
watercourses and along shorelines of 
lakes 

Abundant 

Chinook salmon Oncorhynchus 
tshawytscha Cold waters of large lakes Fall Creates redds in gravel in 

watercourses Abundant 
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Table 13-8: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Habitat Preferences and Estimated 
Abundance in the Local Study Area 

Family Common Name(a) Scientific Name Preferred Habitat(b) Spawning 
Season Preferred Spawning Habitat(c) Estimated 

Abundance(d) 

Sciaenidae Cisco (lake herring) Coregonus artedi Cold, deeper waters of lakes and occasionally 
large watercourses (bank-full width >5 m) Fall 

Gravel substrates in lakes in shallow or 
deep water and potentially larger 
watercourses (bank-full width >5 m) 

Abundant in 
lakes; rare in 
watercourses 

Coho salmon Oncorhynchus kisutch Cold waters of large lakes Fall Create redds in gravel in watercourses Rare 

Salmonidae 

Kiyi Coregonus kiyi Clear, cold deep waters Fall Clear, cold deep waters Rare 
Kiyi upper great lakes 
kiyi 

spp. Kiyi (Coregonus kiyi 
kiyi) Clear, cold deep waters Fall Clear, cold deep waters Rare 

Lake trout Salvelinus namaycush Cold water lakes and occasionally large 
watercourses (bank-full width >5 m) Fall Rocky substrates in deep water lakes 

Abundant in 
lakes; rare in 
watercourses 

Lake whitefish Coregonus clupeaformis Cold, deeper waters of lakes and occasionally 
large watercourses (bank-full width >5 m) Fall Rocky substrates in lakes and 

potentially larger watercourses 

Abundant in 
lakes; rare in 
watercourses 

Pink salmon Oncorhynchus gorbuscha Cold, deep, open waters of large lakes Fall Creates redds in gravel in 
watercourses Rare 

Pygmy whitefish Prosopium coulterii Cold deep waters of large lakes Fall Over gravel substrate Rare 
Rainbow trout 
(steelhead) Oncorhynchus mykiss Cold water watercourses and lakes Spring Gravel substrates in watercourses Abundant 

Round whitefish Prosopium cylindraceum 
Cold water lakes, rarely found in 
watercourses, except potentially to spawn 
near the confluence with lakes 

Fall Gravel substrates in lakes or near the 
confluence with watercourses Rare 

Shortjaw cisco Coregonus zenithicus Clear, cold deep waters Fall Clear, cold deep waters Rare 
Shortnose cisco Coregonus reighardi Clear, cold deep waters Spring Clear, cold deep waters Rare 

Splake Hybrid (lake trout and 
brook trout) 

Mid-waters near the thermocline (transition 
between warmer upper layer and cooler lower 
layer in lakes) 

Fall Uncommon to reproduce, stocked Rare 

Umbridae Central mudminnow Umbra limi Cool lakes and watercourses with instream 
vegetation Spring Shallow, vegetated areas Abundant 

a) Species list collated from 686860 Ontario Ltd. (2006); AbiBow Canada Inc. (2010); Bobrowicz (2014); Cailliou Group 2016, 2017; Clergue Forest Management Inc. (2009); DFO 2017; 
Dillon (2015, 2016); Domtar Inc. (2008); Eakins (2016); Government of Ontario (2004a,b, 2014, 2015a, 2016a,b,c); Great West Timber Ltd. (2005); GreenForest Management Inc. (2010); 
Greenmantle Forest Inc. (2006); Hawkins (2016); Holm et al 2010; MNRF (2016a,c); Mucha and Mackereth (2008); Nature Conservancy (2015); Terrace Bay Pulp (2010). 
b) High level summary of preferred habitat based on Scott and Crossman (1998) and Holm et al. (2010). Note the temperature descriptions (i.e., warm, cold, and cool) may not directly correspond 
to the MNRF thermal regime definitions. 
c) Spawning habitat requirements based on Scott and Crossman (1998) and Holm et al. (2010). 
d) Abundance was considered for the fish and fish habitat LSA in general based on historical data and known abundance characteristics for fish species in Ontario: Abundant = where present, 
more than one fish may be caught near the water body crossing; Rare = where present, unlikely to catch more than one near the water body crossing. Note that abundance within each individual 
water body will vary based on specific habitat conditions. 
e) Criteria species. 
f) Great Lakes – Upper St. Lawrence population. 
>= greater than; LSA = local study area; MNRF = Ministry of Natural Resources and Forestry; spp. = species. 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Acipenseridae Lake 
sturgeon(d) 

Acipenser 
fulvescens May 1 to June 30 May 1 to July 15 

Large water bodies 
as documented in 
references All 

34 6 5 

Anguillidae American eel Anguilla rostrata January 1 to April 
30(e) 

January 1 to April 
30(e) 

Lakes and 
watercourses 

Lake Superior  
Black Sturgeon 
Nipigon 
Jackpine 

170 78 63 

Catostomidae 

Silver redhorse Moxostoma 
anisurum April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Longnose 
sucker 

Catostomus 
catostomus April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Shorthead 
redhorse 

Moxostoma 
macrolepidotum April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

White sucker Catostomus 
commersonii April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Centrarchidae 

Black crappie Pomoxis 
nigromaculatus April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior 
Black Sturgeon 
Nipigon 
Jackpine 
Little Pic 

282 108 173 

Bluegill Lepomis 
marcrochirus April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses All 515 181 302 

Largemouth 
bass 

Micropterus 
salmoides May 15 to July 15 May 15 to July 15 Lakes and 

watercourses 

Lake Superior 
Black Sturgeon 
Nipigon 

106 44 38 

Pumpkinseed Lepomis gibbosus April 1 to June 15(f) April 1 to June 15(f) Lakes and 
watercourses 

Lake Superior 
Black Sturgeon 97 43 34 

Rock bass Ambloplites 
rupestris April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior 
Black Sturgeon 
Michipicoten-Magpie 

197 85 102 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Centrarchidae Smallmouth 
bass 

Micropterus 
dolomieu May 15 to July 15 May 15 to July 15 Lakes and 

watercourses 

Lake Superior 
Black Sturgeon 
Nipigon 
Jackpine 
Little Pic 
Michipicoten-Magpie 

382 150 241 

Clupeidae Alewife Alosa 
pseudoharengus April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses All 515 181 302 

Cottidae 

Deepwater 
sculpin 

Myoxocephalus 
thompsonii 

September 1 to 
June 15 

September 1 to 
June 15 Lakes Nipigon 

Lake Superior 2 0 0 

Mottled sculpin Cottus bairdii April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Slimy sculpin Cottus cognatus April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Spoonhead 
sculpin Cottus ricei April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior  
Black Sturgeon 
Nipigon  
Jackpine  
Little Pic 

282 108 173 

Cyprinidae 

Blackchin 
shiner Notropis heterodon April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses 

Lake Superior  
Pic 
White 
Michipicoten-Magpie 

235 73 129 

Blacknose 
dace Rhinichthys obtusus April 1 to June 15 April 1 to June 15 Watercourses All 404 178 283 

Blacknose 
shiner Notropis heterolepis April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses All 515 181 302 

Bluntnose 
minnow Pimephales notatus April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses 

Lake Superior  
Black Sturgeon 
Nipigon 
Jackpine 
Little Pic 

282 108 173 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Cyprinidae 

Brassy minnow Hybognathus 
hankinsoni April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 

Common carp Cyprinus carpio April 1 to June 15(f) April 1 to June 15(f) Lakes and 
watercourses All 515 181 302 

Common 
shiner Luxilus cornutus April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Creek chub Semotilus 
atromaculatus April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior  
Black Sturgeon 
White 
Michipicoten-Magpie 

298 106 142 

Emerald shiner Notropis 
atherinoides April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses All 515 181 302 

Fathead 
minnow 

Pimephales 
promelas April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 

Finescale dace Chrosomus 
neogaeus April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Golden shiner Notemigonus 
crysoleucas April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses All 515 181 302 

Goldfish Carassius auratus April 1 to June 15(f) April 1 to June 15(f) Lakes and 
watercourses 

Lake Superior  
Black Sturgeon 
Nipigon  
Jackpine 

170 78 63 

Lake chub Couesius plumbeus April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Longnose dace Rhinichthys 
cataractae April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 

Mimic shiner Notropis volucellus April 1 to June 15(g) April 1 to June 15(g) Lakes and 
watercourses All 515 181 302 

Northern 
redbelly dace Chrosomus eos April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 

Northern pearl 
dace 

Margariscus 
nachtriebi April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Cyprinidae 

Rosyface 
shiner Notropis rubellus April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 

Sand shiner Notropis stramineus April 1 to June 15(g) April 1 to June 15(g) Lakes and 
Watercourses 

Lake Superior  
Nipigon 11 1 4 

Spottail shiner Notropis hudsonius April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Esocidae 
Muskellunge Esox masquinongy May 1 to July 15 May 15 to July 15 Lakes and 

watercourses  

Lake Superior  
Little Pic  
Pic  
White 

247 61 171 

Northern pike(e) Esox lucius April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Gadidae Burbot Lota lota January 1 to April 
30(h) 

January 1 to April 
30(h) 

Lakes and 
watercourses  All 515 181 302 

Gasterosteidae 

Brook 
stickleback Culaea inconstans April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 

Ninespine 
stickleback Pungitius pungitius April 1 to June 15(g) April 1 to June 15(g) Lakes and 

watercourses All 515 181 302 

Fourspine 
stickleback Apeltes quadracus April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses 
Lake Superior  
Black Sturgeon 97 43 34 

Threespine 
stickleback 

Gasterosteus 
aculeatus April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses Lake Superior 2 0 0 

Gobiidae 
Round goby Neogobius 

melanostomus April 1 to June 15(f) April 1 to June 15(f) Lakes and 
watercourses Lake Superior 2 0 0 

Tubenose goby Proterorhinus 
semilunaris April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses Lake Superior 2 0 0 

Ictaluridae 

Black bullhead Ameiurus melas April 1 to June 15 April 1 to June 15 Lakes and 
watercourses 

Lake Superior  
Nipigon 11 1 4 

Brown bullhead Ameiurus nebulosus April 1 to June 15 April 1 to June 15 Lakes and 
watercourses 

Lake Superior  
Black Sturgeon  
Nipigon  
Jackpine 

170 78 63 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Lepisosteidae Longnose gar Lepisosteus osseus April 1 to June 15 April 1 to June 15 Lakes and 
watercourses 

Lake Superior  
Black Sturgeon 
Nipigon  
Jackpine  
Little Pic 

282 108 173 

Osmeridae Rainbow smelt Osmerus mordax April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Percidae 

Ruffe Gymnocephalus 
cernua April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 
Lake Superior  
Black Sturgeon 97 43 34 

Iowa darter Etheostoma exile April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Johnny darter Etheostoma nigrum April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Least darter Etheostoma 
microperca April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior  
Black Sturgeon 
Nipigon 
Jackpine 

170 78 63 

Logperch Percina caprodes April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Sauger Sander canadensis April 1 to June 15 April 1 to June 15 Lakes and 
watercourses 

Lake Superior  
Black Sturgeon  
Nipigon  
Jackpine  

170 78 63 

Walleye(e) Sander vitreus April 1 to June 20 April 1 to June 20 Lakes and 
watercourses All 515 181 302 

Yellow perch Perca flavescens April 1 to June 15 April 1 to June 15 Lakes and 
watercourses All 515 181 302 

Percopsidae Trout-perch Percopsis 
omiscomaycus April 1 to June 15(f) April 1 to June 15(f) Lakes and 

watercourses All 515 181 302 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Petromyzontidae 

American 
brook lamprey Lampetra appendix April 1 to June 15 April 1 to June 15 Watercourses All 404 178 283 

Northern brook 
lamprey 

Ichthyomyzon 
fossor April 1 to June 15 April 1 to June 15 Watercourses All 404 178 283 

Sea lamprey Petromyzon 
marinus April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Silver lamprey Ichthyomyzon 
unicuspis April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Sciaenidae 

Freshwater 
drum 

Aplodinotus 
grunniens April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior  
White  
Michipicoten-Magpie 

203 63 108 

Bloater Coregonus hoyi September 1 to 
June 15(h) 

September 1 to 
June 15(h) Lakes All 515 181 302 

Brook trout(e) Salvelinus fontinalis September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 515 181 302 

Brook trout 
"Coaster" 
Population(f) 

Salvelinus fontinalis September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 

515 181 302 

Brown trout Salmo trutta September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 515 181 302 

Chinook 
salmon 

Oncorhynchus 
tshawytscha 

September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 515 181 302 

Cisco (lake 
herring) Coregonus artedi October 1 to May 

31 
October 1 to May 
31 

Lakes and large 
watercourses  All 515 181 302 

Coho salmon Oncorhynchus 
kisutch 

September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 515 181 302 

Kiyi Coregonus kiyi September 1 to 
June 15 

September 1 to 
June 15 Lakes Lake Superior 2 0 0 

Kiyi upper 
great lakes kiyi 

spp. Kiyi 
(Coregonus kiyi kiyi) 

September 1 to 
June 15 

September 1 to 
June 15 Lakes Lake Superior 2 0 0 

Lake trout Salvelinus 
namaycush 

September 1 to May 
31 

September 1 to 
May 31 

Lakes and 
watercourses  All 515 181 302 
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Table 13-9: Fish Species Documented in the Fish and Fish Habitat Local Study Area and their Restricted Activity timing Window and 
Number of Water Body Crossings with Potential to Provide Habitat  

Family Common 
Name(a) Scientific Name 

Restricted Activity Timing Window(b) Water Body Types 
where Species 

was Considered 
Potentially Present 
in for the Project 

Documented in 
Tertiary Watershed 

Number of Water Body Crossings with 
Potential to Provide Habitat(c) 

 

Northwest Region Northeast Region Preferred 
Route ROW 

New 
Access 
Roads 

Improvement/ 
Widening 

Access Roads 

Salmonidae 

Lake whitefish Coregonus 
clupeaformis 

September 15 to 
May 31 

September 15 to 
May 31 

Lakes and 
watercourses  All 515 181 302 

Pink salmon Oncorhynchus 
gorbuscha 

September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 515 181 302 

Pygmy 
whitefish Prosopium coulterii September 1 to 

June 15 
September 1 to 
June 15 Lakes Lake Superior 2 0 0 

Rainbow trout 
(steelhead) 

Oncorhynchus 
mykiss April 1 to June 15 April 1 to June 15 Lakes and 

watercourses All 515 181 302 

Round 
whitefish 

Prosopium 
cylindraceum 

September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses  All 515 181 302 

Shortjaw cisco Coregonus 
zenithicus 

September 1 to 
June 15 

September 1 to 
June 15 Lakes Lake Superior 2 0 0 

Shortnose 
cisco Coregonus reighardi September 1 to 

June 15 
September 1 to 
June 15 Lakes Lake Superior 2 0 0 

Splake Hybrid (lake trout 
and brook trout) 

September 1 to 
June 15 

September 1 to 
June 15 

Lakes and 
watercourses All 515 181 302 

Umbridae Central 
mudminnow Umbra limi April 1 to June 15 April 1 to June 15 Lakes and 

watercourses 

Lake Superior  
Black Sturgeon  
Nipigon  
Little Pic 

218 74 148 

Notes: a) Species list collated from 686860 Ontario Ltd. (2006); AbiBow Canada Inc. (2010); Bobrowicz (2014); Cailliou Group (2016, 2017); Clergue Forest Management Inc. (2009); DFO 
(2017); Dillon (2015, 2016); Domtar Inc. (2008); Eakins (2016); Government of Ontario (2004a,b, 2014, 2015a, 2016a,b,c); Great West Timber Ltd. (2005); GreenForest Management Inc. (2010); 
Greenmantle Forest Inc. (2006); Hawkins (2016); Holm et al (2010); MNRF (2016a,c); Mucha and Mackereth (2008); Nature Conservancy (2015); Terrace Bay Pulp (2010). 
b) DFO (2016a), MNR (2013) 
c) For each water body crossing, if a fish species was documented in the tertiary watershed and the water body type was determined to potentially support that fish species, the water body 
crossing was determined to provide potential habitat for that fish species.  
d) Criteria species. 
e) Winter spawning species; proposed restricted activity timing window based on that of burbot and information provided in Scott and Crossman (1998). 
f) Spring/summer spawning species; proposed a spring restricted activity timing window since there is no summer timing window in Ontario. 
g) Summer spawning species; proposed a spring restricted activity timing window since there is no summer timing window in Ontario. 
h) Winter spawning species; proposed restricted activity timing window based on information provided in Scott and Crossman (1998). 
i) Fall/winter spawning species; proposed a fall restricted activity timing window since there is no winter timing window in Ontario. 
ROW = right-of-way; spp. = species. 
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13.5.2.2.1 Species of Conservation Concern 
Eight federally and/or provincially protected species of conservation concern were identified to have potential to 
occur in the fish and fish habitat LSA (Table 13-7). Based on known habitat requirements (e.g., Scott and 
Crossman 1998) and geographic distributions, lake sturgeon, northern brook lamprey, silver lamprey 
(Ichthyomyzon unicuspis), American eel (Anguilla rostrata), and shortjaw cisco (Coregonus zenithicus) have 
reasonable potential to occur in the fish and fish habitat LSA. Deepwater sculpin (Myoxocephalus thompsonii), 
Kiyi (Coregonus kiyi), upper great lakes kiyi (Coregonus kiyi kiyi), and shortnose cisco have been historically 
documented in Lake Superior and are also potentially present at the crossings of Lake Superior; however, given 
their documented life history characteristics, their presence is likely limited in the water bodies crossed by the 
remainder of the Project footprint. 

Lake sturgeon from the Great Lakes – Upper St. Lawrence population are potentially present at 45 water body 
crossings and are known to occur in: Lake Superior and the Black Sturgeon, Nipigon, Jackfish, Gravel, Pays Plat, 
Prairie, Little Pic, Pic, Black, White, Magpie, and Michipicoten rivers; Moseau, Hare, and Swede creeks; and in an 
unnamed watercourse at crossings 780.00-WC, 1330.00-WC, 4560.00-WC, 6171.0-WC-A, 6900.00-WC-A, 
8090.00-WC-A, 12500.00-WC-A, and 12510.00-WC-A. However, migration barriers on the Black River may limit 
access to the crossing location. There are no known migration barriers in the remaining water bodies that would 
prevent lake sturgeon from using these water bodies in the fish and fish habitat LSA. Lake sturgeon have been 
recorded upstream from the Camp 43 dam on the Black Sturgeon River. Lake sturgeon from the Great Lakes – 
Upper St. Lawrence population are listed as a “Threatened” species under the COSEWIC (2016) and the 
Endangered Species Act, 2007 under the Species At Risk in Ontario list (Government of Ontario 2016d), but are 
not listed under SARA (Government of Canada 2016). They are listed as “Imperiled/Vulnerable” by the NHIC 
(Government of Ontario 2016b). 

Northern brook lamprey are a cool water species that occur in clean, clear riffles and runs of small rivers dominated 
by sand and gravel substrates. They spawn in late spring in riverine habitats, and require a substrate composed 
of coarse gravel with a swift, unidirectional current. Water temperature determines the timing of spawning, which 
is in the range of 13 to 19°C (Eakins 2017). Northern brook lamprey spawn only once, and adults die shortly after. 
Adult males build a small depression (nest) in the gravel substrate, and may mate with several females before 
eggs are deposited in the nest. Initially, when larvae hatch (called ammocoetes), they drift downstream to an area 
dominated by silt, sand, and detritus into which they burrow and feed until they metamorphose into juvenile, which 
can take six years. Adults have no functioning alimentary canal and only live four to six months before spawning 
and dying (COSEWIC 2007). Due to its low fecundity and limited dispersal abilities, the northern brook lamprey 
has a low capacity to adapt to changes in its environment (DFO 2016b). Fluctuating water levels are suspected to 
cause ammocoete mortality, due to low water levels exposing larval burrows, and flooding conditions causing 
excessive movement (COSEWIC 2007). Northern brook lamprey likely occur in watercourses in all of the tertiary 
watersheds within the Project footprint. There is potential for this species to occur at 404 water body crossings 
along the preferred route ROW, 178 water body crossings along the new access roads and 283 water body 
crossings along the improvement/widening access roads (Table 13-9; Appendix 13-II, Tables 13-II-3 and 13-II-7). 
Northern brook lamprey have been recorded upstream from the Camp 43 dam on the Black Sturgeon River. 
Northern brook lamprey is listed as a species of “Special Concern” under the COSEWIC (2016), Endangered 
Species Act, 2007 under the Species at Risk in Ontario list (Government of Ontario 2016d) and the SARA under 
Schedule 1 (Government of Canada 2016). They are listed as “Vulnerable” by the NHIC (Government of Ontario 
2016b).  

Silver lamprey likely occur in lakes and watercourses in all of the tertiary watersheds crossed by the Project 
footprint. There is potential for this species to occur at 515 water body crossings along the preferred route ROW, 
181 water body crossings along the new access roads, and 302 water body crossings along the 
improvement/widening access roads (Table 13-9; Appendix 13-II, Tables 13-II-3 and 13-II-7). Silver lamprey is 
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listed as a species of “Special Concern” under the COSEWIC (2016), Endangered Species Act, 2007 under the 
Species at Risk in Ontario list (Government of Ontario 2016d) and the SARA under Schedule 1 (Government of 
Canada 2016). They are listed as “Vulnerable” by the NHIC (Government of Ontario 2016b). 

Shortjaw cisco are known to occur in the open waters of Lake Superior and are likely to only be present in 
Lake Superior at crossings 2060.00-WC and 2270.00-WC. They are listed as a “Threatened” species under the 
COSEWIC (2016) and Endangered Species Act, 2007 under the Species At Risk in Ontario list (Government of 
Ontario 2016d), but are not listed under SARA (Government of Canada 2002). They are listed as “Imperiled” by the 
NHIC (Government of Ontario 2016b).  

American eel is an introduced species in the Project area and may occur in lakes and watercourses in the black 
sturgeon, Nipigon, and Jackpine tertiary watersheds within the Project footprint. There is potential for this species 
to occur at 170 water body crossings along the preferred route ROW, 78 water body crossings along the new 
access roads and 63 water body crossings along the improvement/widening access roads (Table 13-9; 
Appendix 13-II, Tables 13-II-3 and 13-II-7). American eel is listed as “Threatened” under the COSEWIC (2016), 
and “Endangered” under the Endangered Species Act, 2007 under the Species at Risk in Ontario list (Government 
of Ontario 2016d). They are listed as “critically imperilled” by the NHIC (Government of Ontario 2016b). 

13.5.2.2.2 Introduced Species 
There are 16 exotic fish species documented in Lake Superior with potential to occur in the fish and fish habitat 
LSA (Table 13-7). Exotic fish species are fish that do not naturally occur in the region and have been introduced. 
Notably, four Pacific salmonid species (Oncorhynchus spp.) were introduced as sport fish but have since become 
naturalized in the area: rainbow trout (O. mykiss), coho salmon (O. kisutch), pink salmon (O. gorbuscha), 
and chinook salmon (O. tshawytscha) (Dillon 2015).  

Within FMZ 6, rainbow trout and splake (brook trout-lake trout hybrid species) are stocked into many lakes for 
angling opportunities (MNR 2009). Invasive species such as sea lamprey (Petromyzon marinus) use watercourses 
in FMZ 6 for spawning and rainbow smelt have been found in many inland lakes. There are numerous lakes 
stocked with brook trout throughout FMZ 6 (MNR 2009).  

Sea lamprey is considered to be invasive as it parasitizes other fish. It is known to occur in Lake Superior, the 
Gravel River, and the black sturgeon river, and likely occurs in other water bodies in the fish and fish habitat LSA 
due to direct connectivity with the lake (Dillon 2015). Approximately 162 (58 Canada, 104 US) of Lake Superior’s 
1,566 tributaries (833 Canada, 733 US) have historical records of larval sea lamprey production (Sullivan et al. 
2016). Of these, 113 tributaries (45 Canada, 68 US) have been treated with lampricides at least once from 2005 
to 2015. Fifty-three tributaries (19 Canadian, 34 US) are treated every four to six years. In 2015, water bodies in 
the fish and fish habitat LSA that were treated include the Wolf River, the Nipigon River, the Pays Plat River, Little 
Pays Plat Creek, and the Cypress River due to historical infestations, and there are sea lamprey barriers in place 
on the Wolf and Black Sturgeon rivers (Sullivan et al. 2016). 

13.5.2.2.3 Brook Trout 
Brook trout, also known as speckled trout, occur in clear, cold, well-oxygenated watercourses and lakes 
(Eakins 2017). During the summer, as water temperature increases, they may move to deep, colder waters. Brook 
trout typically spawn in the fall, in watercourses with gravel substrates. However, brook trout spawning can also 
occur in lakes with a groundwater influence and moderate current. Movement upstream to spawning areas usually 
occurs just prior to spawning, with males arriving ahead of females. Eggs are deposited in redds created by the 
female (Scott and Crossman 1998). Overwintering generally occurs in lakes or in watercourses with suitable depth 
and dissolved oxygen levels below the ice. Brook trout typically overwinter in deep water (i.e., greater than 1 m) 
in areas with a low velocity (i.e., less than 15 cubic metres per second), cover, and groundwater discharge 
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(Chisholm et al. 1987; Cunjak and Power 1986). They have a preference for woody debris cover, followed by 
vegetation and undercut banks (Cunjak 1996).  

Brook trout are documented throughout the fish and fish habitat RSA and are considered to be potentially present 
in all of the water bodies crossed by the Project footprint based on their documented distribution. This is a 
conservative assumption, as it is unlikely that all of these water bodies would have suitable habitat for brook trout.  

Based on the above, there is potential for brook trout to occur in the fish and fish habitat LSA at:  

 515 water body crossings along the preferred route ROW;  

 302 water body crossings along the improvement/widening access roads; and 

 181 water body crossings along the new access roads. 

To provide an estimate of the overall quantity of brook trout habitat in the Project footprint, the estimated (or 
measured, when assessed in the field) bank-full width at each water body crossing with potential for brook trout 
(as outlined above) was multiplied by a width of 64 m for the preferred route ROW and 20 m for access roads to 
approximate the habitat quantity in square metres. Based on this approach, there is approximately 104.5 ha of 
potential brook trout habitat on the preferred route ROW, 3.8 ha of potential brook trout habitat on the 
improvement/widening access roads, and 2.2 ha of potential brook trout habitat on new access 
roads (Table 13-10). As described above, this is a conservative estimate, as it is assumes brook trout habitat being 
present at all proposed water body crossings. 

Water bodies within the Project footprint likely have suitable habitat quality to provide spawning, rearing, and/or 
overwintering habitat for brook trout where there is habitat to support this species. Brook trout are considered 
common in the LSA and they are likely to be abundant in small, cold water watercourses with gravel substrates, 
and it is likely that all life stages (i.e., fry, juvenile, and adult) are present in the LSA. Brook trout were abundant 
during fish sampling at some of the 2017 field survey sites. For example, 71 brook trout were captured by 
electrofishing a 100 m reach of Wesley Creek at crossing 7070.00-WC-A and an additional 60 brook trout were 
observed.  

Table 13-10: Habitat Availability for Brook Trout in the Preferred Route Right-Of-Way and Access 
Roads 

Project Component Number of Crossings Sum of Bank-full 
Widths (m) 

Area of Habitat at Crossings(a) 

(m2) (ha) 

Preferred Route ROW 515 16,322 1,044,614 104.5 
Access Road: 
Improvement/Widening 302 1,915 38,309 3.8 
New 181 1,103 22,066 2.2 

Total 998 19,341 1,104,988 110.5 
Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual 
values. 
a) Conservatively assumes brook trout (Salvelinus fontinalis) to be present at all crossings in the Project footprint. 
ha = hectare; m = metre; m2 = square metre.  

13.5.2.2.4 Northern Pike 
Northern pike, also known as jackfish, are a cool water species that occur primarily in the weedy bays of lakes 
and slow, meandering, heavily vegetated water bodies. Northern pike spawn in early spring, within lacustrine and 
riverine habitats characterized by slow moving water and abundant emergent and submergent aquatic 
vegetation (for example, marshes and river floodplains). The exact timing of spawning is determined by water 
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temperature and occurs when the water is between 4 and 11°C, often when ice is still present on the surface of 
the water body. Northern pike are broadcast spawners, with fertilized eggs that stick to vegetation and 
incubate (Eakins 2017). Overwintering occurs primarily in deep and slower moving sections of large rivers, with 
some individuals retreating to deep lake habitats (Alaska Department of Fish and Game n.d.).  

Northern pike are documented throughout the fish and fish habitat RSA and are considered to be potentially 
present in all of the water bodies crossed by the Project footprint based on their documented distribution. This is 
a conservative assumption, as it is unlikely that all of these water bodies would have suitable habitat for northern 
pike.  

Based on the above, there is potential for northern pike to occur in the fish and fish habitat LSA at:  

 515 water body crossings along the preferred route ROW;  

 302 water body crossings along the improvement/widening access roads; and 

 181 water body crossings along the new access roads. 

To provide an estimate of the overall quantity of northern pike habitat in the Project footprint, the estimated (or 
measured, when assessed in the field) bank-full width at each water body crossing with potential for northern pike 
(as outlined above) was multiplied by a width of 64 m for the preferred route ROW and 20 m for access roads to 
approximate the habitat quantity in square metres. Based on this approach, there is 104.5 ha of potential northern 
pike habitat on the preferred route ROW, 3.8 ha of potential northern pike habitat on the improvement/widening 
access roads, and 2.2 ha of potential northern pike habitat on new access roads (Table 13-11). These water 
bodies likely have suitable habitat quality to provide spawning, rearing, and/or overwintering habitat for northern 
pike where there is habitat to support this species. Northern pike are considered widely distributed in the LSA and 
they are likely to be abundant in small, cool water lakes and watercourses with instream vegetation, and it is likely 
that all life stages (i.e., fry, juvenile, and adult) are present in the LSA.  

Table 13-11: Habitat Availability for Northern Pike in the Preferred Route Right-Of-Way and Access 
Roads 

Project Component Number of Crossings Sum of Bank-full 
Widths (m) 

Area of Habitat at Crossings(a) 

(m2) (ha) 

Preferred Route ROW 515 16,322 1,044,614 104.5 
Access Road 

Improvement/Widening 302 1,915 38,309 3.8 
New 181 1,103 22,066 2.2 

Total 998 19,341 1,104,988 110.5 
Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual 
values. 
a) Conservatively assumes northern pike (Esox lucius) to be present at all crossings in the Project footprint. 
ha = hectare; m = metre; m2 = square metre.  
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13.5.2.2.5 Walleye 
Walleye, also known as yellow pickerel, are a cool water species that occur primarily in lakes and large 
rivers where water is turbid or where there is sufficient cover to provide shelter in daylight. Walleye spawn in 
late spring, primarily along gravel, boulder, or cobble along inshore areas of lakes, or nearby tributaries in areas 
with fast-flowing, white water downstream from falls and other barriers. Walleye are broadcast spawners, with egg 
incubation occurring in the interstitial spaces of the large substrate. Overwintering occurs in similar habitat 
to rearing; however, strong currents are avoided (Scott and Crossman 1998). Ice may be used as cover during 
winter in shallow waters, while depth and turbid waters may be used as cover in deeper waters (Scott and 
Crossman 1998). Overwintering habitat is sought once water temperatures decrease to approximately 5°C 
(Paragamian 1989). 

Walleye are documented throughout the fish and fish habitat RSA and could be present in all of the water bodies 
crossed by the Project footprint based on their documented distribution. This is a conservative assumption, as it 
is unlikely that all of these water bodies would have suitable habitat for walleye.  

Based on the above, there is potential for walleye to occur in the fish and fish habitat LSA at:  

 515 water body crossings along the preferred route ROW;  

 302 water body crossings along the improvement/widening access roads; and 

 181 water body crossings along the new access roads. 

To provide an estimate of the overall quantity of walleye habitat in the Project footprint, the estimated (or measured, 
when assessed in the field) bank-full width at each water body crossing with potential for walleye (as outlined 
above) was multiplied by a width of 64 m for the preferred route ROW and 20 m for access roads to approximate 
the habitat quantity in square metres. Based on this approach, there is 104.5 ha of potential walleye habitat on the 
preferred route ROW, 3.8 ha of potential walleye habitat on the improvement/widening access roads, and 2.2 ha 
of potential walleye habitat on new access roads (Table 13-12). These water bodies likely have suitable habitat 
quality to provide spawning, rearing, and/or overwintering habitat for walleye where there is habitat to support this 
species. Walleye are considered widely distributed in the LSA and they are likely to be abundant in cool water 
lakes and watercourses, and it is likely that all life stages (i.e., fry, juvenile, and adult) are present in the LSA.  

Table 13-12: Habitat Availability for Walleye in the Preferred Route Right-Of-Way and Access Roads 

Project Component Number of Crossings Sum of bank-full 
widths (m) 

Area of Habitat at Crossings(a) 

(m2) (ha) 

Preferred Route ROW 515 16,322 1,044,614 104.5 
Access Road 

Improvement/Widening 302 1,915 38,309 3.8 
New 181 1,103 22,066 2.2 

Total 998 19,341 1,104,988 110.5 
Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual 
values. 
a) Conservatively assumes walleye (Sander vitreus) to be present at all crossings in the Project footprint. 
ha = hectare; m = metre; m2 = square metre;.  
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13.5.2.2.6 Lake Sturgeon 
Lake sturgeon are Ontario’s largest and longest-lived fish (Golder 2011). Lake sturgeon inhabit large river and lake 
systems, preferring the shoal areas of large rivers and lakes, where production is usually high for feeding. Lake 
sturgeon spawn in late spring/early summer in relatively shallow, fast-flowing water (usually below waterfalls, 
rapids, or dams) with gravel and boulders at the bottom, or on shoals in large rivers with strong currents and at 
depths of 0.6 m to 4.5 m. Lake sturgeon are broadcast spawners and migrate up to 400 km from lakes to spawning 
rivers as soon as ice-off occurs, although movement under ice has also been observed. Smaller movements occur 
seasonally, where lake sturgeon move from warm, shallow waters to cooler, deeper waters in summer, returning 
to the shoal areas in the fall, and back to deeper waters for winter (Scott and Crossman 1998). These bottom 
dwellers prefer gravel or mud substrates and remain active throughout the winter. Overwintering is usually in 
moderate depths in lake habitat (Golder 2011), but may be near the mouth of larger rivers with depths of 7 to 12 m 
and soft substrates (i.e., mud or sand) (Rusak and Mosindy 1997).  

The distribution and abundance of lake sturgeon in the fish and fish habitat LSA is limited compared to the species 
above. The quantity of fish habitat available is limited in the Project footprint but includes Lake Superior and a few 
of the larger watercourses, as this species typically does not inhabit smaller tributaries. Lake sturgeon from the 
Great Lakes – Upper St. Lawrence population are known to occur in: Lake Superior and the Black Sturgeon, 
Nipigon, Jackfish, Gravel, Pays Plat, Prairie, Little Pic, Pic, Black, White, Magpie, and Michipicoten rivers; Moseau, 
Hare, and Swede creeks; and in an unnamed watercourse at crossings 780.00-WC, 1330.00-WC, 4560.00-WC, 
6171.0-WC-A, 6900.00-WC-A, 8090.00-WC-A, 12500.00-WC-A, and 12510.00-WC-A. However, migration 
barriers on the Black River may limit access to the crossing location. There are no known migration barriers in the 
remaining water bodies that would prevent lake sturgeon from using these water bodies in the fish and fish habitat 
LSA. Lake sturgeon have been recorded upstream from the Camp 43 dam on the Black Sturgeon River. It is 
unlikely that lake sturgeon inhabit these water bodies year round, but they may use the water bodies for migration 
and spawning, especially closer to the confluence with Lake Superior.  

Based on the above, there is potential for lake sturgeon to occur in the fish and fish habitat LSA at:  

 34 water body crossings along the preferred route ROW;  

 5 water body crossings along the improvement/widening access roads; and 

 6 water body crossings along the new access roads. 

To provide an estimate of the overall quantity of lake sturgeon habitat in the Project footprint, the estimated (or 
measured, when assessed in the field) bank-full width at each water body crossing with potential for lake 
sturgeon (as outlined above) was multiplied by a width of 64 m for the preferred route ROW and 20 m for access 
roads to approximate the habitat quantity in square metres. Based on this approach, there are 16.3 ha of potential 
lake sturgeon habitat on the preferred route ROW, less than 0.1 ha of potential lake sturgeon habitat on the 
improvement/widening access roads, and 0.2 ha of potential lake sturgeon habitat on new access 
roads (Table 13-13). These water bodies likely have suitable habitat quality to provide spawning, rearing, and/or 
overwintering habitat for lake sturgeon where there is habitat to support this species. Lake sturgeon are considered 
rare and are unlikely to be abundant in the larger watercourses with suitable habitat in the fish and fish habitat 
LSA. 
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Table 13-13: Habitat Availability for Lake Sturgeon in the Preferred Route Right-Of-Way and Access 
Roads 

Project Component Number of Crossings Sum of Bank-full 
Widths (m) 

Area of Habitat at Crossing(a) 

(m2) (ha) 

Preferred Route ROW 34 2,553 163,386 16.3 
Access Road 

Improvement/Widening 5 41 828 <0.1 
New 6 85 1,708 0.2 

Total 45 2,680 165,922 16.6 
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) Based on assumed distribution of lake sturgeon and considering presence in large water bodies in the Project footprint. 
ha = hectare; m = metre; m2 = square metre.  

13.5.2.3 Aquatic Ecosystems 
Lower trophic organisms (i.e., bacteria, fungi, benthic invertebrates, phytoplankton, and zooplankton) are plentiful 
in the fish and fish habitat LSA and are often the primary food source for fish communities. Lower trophic 
organisms can act as early warning indicators of the health of the aquatic ecosystem due to their abundance and 
wide distribution. Lower trophic organisms are the primary producers and decomposers of an aquatic ecosystem, 
transferring nutrients and energy from the sediment-water interface into the food chain (Smith and Smith 2001).  

Benthic invertebrate (i.e., organisms that live in or on the sediment in water bodies) communities generally vary 
by sediment types (e.g., silt, organic, cobble, boulder). In lake and pond environments in northern Ontario. 
The benthic invertebrate community in soft fine sediments (i.e., silt and organic matter) usually consists of a high 
abundance of non-biting midges (family Chironomidae) and biting midges (family Ceratopogonidae) as well as 
various true flies (members of the Diptera order). Round worms (phylum Nematodes), worms (family Naididae), 
amphipods (Hyalella azteca), and bivalve clams (family Sphaeriidae) are also common (Reynoldson et al. 2005). 
In watercourse environments in northern Ontario, the benthic invertebrate community in the coarse 
substrates (e.g., cobble, boulder) usually consists of the following major taxa: non-biting midges, biting midges, 
mayflies (families Ephemerellidae, Leptophlebiidae, and Heptageniidae), dragonflies (family Gophidae), 
amphipods (family Hyalellidae), bivalve clams, caddisflies (family Hydropsychidae), and beetles (family Elmidae) 
(Reynoldson et al. 2005). 

Phytoplankton communities consist of microscopic plant-like single cellular and multicellular organisms that live 
suspended in the water column of lakes and grow in colonies (i.e., periphyton) on coarse substrates of watercourse 
environments (Kalff 2002). Phytoplankton are often the primary producers in these systems. The phytoplankton 
community in northern Ontario aquatic ecosystems often is dominated by cyanobacteria (organisms that obtain 
energy through photosynthesis), although diatoms (i.e., unicellular algae) often play a key role in the phytoplankton 
community (Kalff 2002). Cryptophytes (i.e., a type of algae) often are secondary contributors in terms of abundance 
and often represent the greatest proportional biomass in oligotrophic (i.e., nutrient poor) lakes (Kalff 2002).  

Zooplankton communities consist of microscopic free-floating animals suspended in the water column. They are 
abundant, diverse, and highly variable in their seasonality and distribution within water bodies (Wetzel 2001). 
Zooplankton act both as filter feeders and carnivores, providing a primary food source to young of the 
year (i.e., less than one year old) fish and cyprinids (Scott and Crossman 1998). Zooplankton of oligotrophic 
systems are often dominated by crustaceans (subclass Copepoda) in both abundance and biomass (Carney 
1990), including water fleas (order Cladocera) and calanoid copepods (order Calanoida) as well as few 
rotifers (phylum Rotifera).  
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The plant communities in aquatic environments in northern Ontario generally consist of pondweed (Potamogeton 
species), common cattail (Typha latifolia), spikerush (Eleocharis spp.), floating arrowhead (Sagittaria cuneata), 
floating bur‐reed (Sparganium fluctuans), star duckweed (Lemna trisulca), milfoil (Achiliead spp.), 
yellow water-lily (Nuphar lutea), coontail (Ceratophyllum spp.), and watershield (Brasenia spp.). 

Fish communities in northern Ontario are often dominated by brook trout, northern pike, and walleye, although 
these species’ importance as harvested species increases the probability of occurrence records existing, as they 
are more readily documented (Marshall and Jones 2011). Other sport fish species such as Lake Trout, white 
sucker, Lake Whitefish, and yellow perch are also common in northern Ontario systems. Forage fish species 
occupy almost all aquatic environments and consist of a variety of species, including chubs, shiners, minnows, 
and dace (family Cyprinidae); darters (family Percidae); and sticklebacks (family Gasterosteidae). 
Sculpins (family Cottidae) occupy the benthic niches of both lakes and rivers (Scott and Crossman 1998).  

Aquatic ecosystems are documented throughout the fish and fish habitat RSA and are considered to be present 
in all of the water bodies crossed by the Project footprint.  

Based on the above, there is potential for aquatic ecosystems to occur in the fish and fish habitat LSA at:  

 515 water body crossings on the preferred route ROW;  

 302 water body crossings along the improvement/widening access roads; and 

 181 water body crossings along the new access roads. 

To provide an estimate of the overall quantity of aquatic ecosystem habitat in the Project footprint, the estimated (or 
measured, when assessed in the field) bank-full width at each water body crossing with potential for aquatic 
ecosystems (as outlined above) was multiplied by a width of 64 m for the preferred route ROW and 20 m for 
access roads to approximate the habitat quantity in square meters. Based on this approach, there is 104.5 ha of 
potential aquatic ecosystem habitat on the preferred route ROW, 3.8 ha of potential aquatic ecosystem habitat on 
the improvement/widening access roads, and 2.2 ha of potential aquatic ecosystem habitat on new access 
roads (Table 13-14). Aquatic ecosystems are considered widely distributed in the LSA and they are likely present 
in cool water lakes and watercourses, and it is likely that all fish life stages (i.e., fry, juvenile, and adult) are present 
in the LSA.  

Table 13-14: Habitat Availability for Aquatic Ecosystems in the Preferred Route Right-Of-Way and 
Access Roads 

Project Component Number of Crossings Sum of bank-full 
widths (m) 

Area of Habitat at Crossing(a) 

(m2) (ha) 

Preferred Route ROW 515 16,322 1,044,614 104.5 
Access Road 

Improvement/Widening 302 1,915 38,309 3.8 
New 181 1,103 22,066 2.2 

Total 998 19,341 1,104,988 110.5 
Note: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual 
values. 
a) Conservatively assumes aquatic ecosystems to be present at all crossings in the Project footprint.  
ha = hectare; m2 = square metre; ROW = right-of-way.  
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13.5.2.4 Summary of Baseline Conditions 
The following section summarizes the key findings of the baseline characterization of fish and fish habitat. 

The majority of the water bodies in the fish and fish habitat LSA have fish habitat, and as a result, may support a 
variety of fish species. Historically, Lake Superior has been documented to support 93 fish species (Table 13-7), 
including the four criteria species (brook trout, northern pike, walleye, and lake sturgeon). A total of 76 of the 93 
fish species historically documented in Lake Superior have potential to occur in the water bodies in the fish and 
fish habitat LSA. The fish community is diverse, consisting of many species important for commercial, recreational, 
or Aboriginal fishing, and also includes forage fish, sport fish, and species of conservation concern. The water 
bodies in the fish and fish habitat LSA are known to be productive from a fisheries perspective, and it is likely that 
the majority of the water bodies have fish present. Based on the data available, brook trout, northern pike, walleye, 
and white sucker are documented throughout the fish and fish habitat LSA. Lake sturgeon are less common in the 
fish and fish habitat LSA due to their habitat requirements for lakes or larger watercourses.  

The aquatic ecosystems in the fish and fish habitat LSA contain lower trophic organisms (i.e., bacteria, fungi, 
benthic invertebrates, phytoplankton, and zooplankton), aquatic plants, and fish. Lower trophic organisms are 
plentiful in the fish and fish habitat LSA and are often the primary food source for fish communities.  

13.6 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 fish 
and fish habitat are identified in Table 13-15. 

Table 13-15: Project-Environment Interactions for Fish and Fish Habitat 

Criteria Indicator 

Project Phase 
Description of Potential 

Project-Environment 
Interaction  

(Potential Effect) 

Construction  
(includes access road 
and ROW preparation, 

installation, and 
reclamation activities) 

Operation 
(includes operation 
and maintenance 

activities) 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability   
Alteration of habitat availability 
from physical alteration of water 
bodies 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability   
Alteration of habitat availability 
from changes in riparian 
vegetation 
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Table 13-15: Project-Environment Interactions for Fish and Fish Habitat 

Criteria Indicator 

Project Phase 
Description of Potential 

Project-Environment 
Interaction  

(Potential Effect) 

Construction  
(includes access road 
and ROW preparation, 

installation, and 
reclamation activities) 

Operation 
(includes operation 
and maintenance 

activities) 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability   
Alteration of habitat availability 
from change to hydrology or 
groundwater 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability   
Alteration to habitat availability 
from the release of sediment into 
a water body  

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability  _ 
Alteration of habitat availability 
from change to dust and air 
emissions  

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability _  Alteration of habitat availability 
from herbicide use  

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic 
ecosystems 

Habitat availability   
Alteration of habitat availability 
from placement of crossing 
structures affecting channel 
morphology  

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

  
Alteration of abundance or 
distribution of fish from changes 
to habitat availability 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

 _ Injury or mortality of fish from 
construction activities 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

  
Alteration to abundance and 
distribution of fish from 
placement of crossing structures 
affecting access to habitat 
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Table 13-15: Project-Environment Interactions for Fish and Fish Habitat 

Criteria Indicator 

Project Phase 
Description of Potential 

Project-Environment 
Interaction  

(Potential Effect) 

Construction  
(includes access road 
and ROW preparation, 

installation, and 
reclamation activities) 

Operation 
(includes operation 
and maintenance 

activities) 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

 _ Injury or mortality of fish from 
blasting 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

  
Alteration to fish abundance and 
distribution from changes to 
public access to recreational 
angling areas 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

  
Alteration to abundance and 
distribution of fish from spills of 
fuel or other materials 

Aquatic ecosystems Community 
composition 

 _ 
Injury or mortality of aquatic 
organisms from construction 
activities 

Aquatic ecosystems Community 
composition 

  
Alteration to aquatic ecosystem 
community composition from 
changes to habitat availability 

Aquatic ecosystems Community 
composition 

  
Alteration to aquatic ecosystem 
community composition from 
spills of fuel or other materials 

 = A potential Project-environment interaction could result in an environmental effect; brook trout = Salvelinus fontinalis; northern pike= 
Esox lucius; walleye = Sander vitreus; lake sturgeon = Acipenser fulvescens; - = No plausible interaction was identified; ROW = right-of-way. 

13.7 Potential Effects, Mitigation and Net Effects 
This section presents the potential effects, appropriate mitigation measures, and predicted net Project effects for 
fish and fish habitat.  

13.7.1 Measurement of Potential Effects 
13.7.1.1 Brook Trout, Northern Pike, Walleye, Lake Sturgeon, Aquatic Ecosystems – 

Habitat Availability 
Habitat availability includes habitat quantity (the amount of habitat available for aquatic organisms and various life 
history stages of fish) and habitat quality (the quality of habitat available for aquatic organisms and various life 
history stages of fish). Habitat quantity was a quantitative assessment of potential changes to total area of habitat 
present from the Project development, and calculated and presented as absolute (i.e., area) as appropriate. The 
calculation was based on the likely presence of each criteria at each water body crossing (determined using a 
desktop study and 2017 field survey), the width of the water body (measured using aerial imagery or during the 
2017 field survey), and the area of disturbance under the Project footprint. Where the likelihood of a criterion 
species or an aquatic ecosystem being present is unknown due to limited historical information or poor quality 
aerial imagery, a precautionary approach was used and it was assumed that the criteria species and aquatic 
ecosystem may be present. Habitat quality was a qualitative assessment of the changes in habitat quality (i.e., 
quality of spawning, rearing, or overwintering habitat for criteria) from the Project based on existing data and 
information and the results of the 2017 field survey. 
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13.7.1.2 Brook Trout, Northern Pike, Walleye, Lake Sturgeon – Abundance and 
Distribution 

Abundance and distribution refers to changes to fish abundance and distribution from altering survival and/or 
recruitment. Abundance and distribution were combined into one indicator for the EA as changes to 
distribution (i.e., connectivity) is tied to abundance (i.e., amount of fish in the population). 

Abundance is the amount of fish in the population (i.e., based on survival and reproduction). A qualitative 
assessment of changes to abundance of fish in the population based on: direct changes to the population (i.e., 
mortality of individuals resulting from physical activities or Project infrastructure); or indirect changes to the 
population (i.e., changes to habitat availability [quantity and quality] and distribution [connectivity] such that survival 
and reproduction are affected). This qualitative assessment of changes to abundance via direct and indirect 
mortality of individuals was assessed through changes to habitat quality, habitat quantity, and distribution and 
connectivity that may have the potential to result in a measurable change in abundance. The use and approach 
for the abundance indicator is similar to that of the “survival and reproduction” indicator used in the wildlife and 
wildlife habitat assessment, which considered changes to animal abundance from altering survival and/or 
recruitment (Section 14). Changes to abundance were assessed qualitatively, where the assessment considered 
whether changes to habitat availability or distribution occurred related to the Project such that survival or 
reproduction of a fish population(s) could be affected in a measurable way. It is not possible to assess abundance 
in a quantitative or numerical fashion (e.g., a reduction of ten fish in the population), as the baseline data related to 
fish population abundance are not available for the Project water body crossings and quantitative estimates of 
changes to fish numbers would be highly subjective; however, a quantitative assessment of abundance is not 
required to understand potential effects of the Project on fish and fish habitat.  

Distribution is the spatial configuration and connectivity of habitats for fish in the study areas, and the distribution 
and movement of fish. Distribution was assessed using a qualitative assessment of changes in distribution that may 
occur from changes in habitat availability, including habitat fragmentation that would affect fish movement and 
habitat use. Similarly, wildlife and wildlife habitat considered habitat distribution within their habitat indicator, which 
considered changes to spatial configuration and connectivity of habitats, and the distribution and movement of 
animals.  

13.7.1.3 Aquatic Ecosystems – Community Composition 
Community composition is the assemblage of aquatic organisms in the aquatic ecosystem, and takes into account 
species richness, species abundance, and species diversity, as well as the distribution of the components of the 
aquatic ecosystem. This was a qualitative assessment of the changes to abundance, distribution, and assemblage 
of aquatic organisms from direct changes to the populations (i.e., mortality of individuals resulting from physical 
activities or Project infrastructure); or indirect changes to the populations (i.e., changes to habitat 
availability [quantity and quality] and distribution [connectivity] such that survival and reproduction are affected). 

13.7.2 Brook Trout, Northern Pike, Walleye, Lake Sturgeon, Aquatic 
Ecosystems – Habitat Availability 

13.7.2.1 Alteration to Habitat Availability from Physical Alteration of Water Bodies 
13.7.2.1.1 Potential Effects 
Physical alteration of water bodies can change aquatic habitat availability (i.e., changes to habitat quantity 
or quality). Physical alteration may occur from the construction of temporary or permanent water body crossings 
for the Project. 
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The following disturbances that may affect fish habitat directly from construction of water body crossings: 

 operation of equipment in the water body (i.e., below the high water mark); 

 installation of isolation structures during construction; 

 bank treatments, site preparation, and restoration/reclamation;  

 placement of structures, fill, or other materials in the water body;  

 removal of temporary structures from the water body; and 

 dewatering or removal of beaver dams. 

Direct effects on habitat availability (i.e., habitat quantity [the amount of habitat available for aquatic organisms 
and various life history stages of fish] and habitat quality [the quality of habitat available for aquatic organisms and 
various life history stages of fish]) can occur from construction in a water body, which can result from changes in 
the water body bed from disturbance, change in the composition and size of bed material, and/or change in the 
bank configuration. Direct habitat effects can include alteration or loss of specific habitat features such as pools, 
aquatic vegetation, and bed materials that ultimately lead to loss or impairment of habitat functions (e.g., changes 
to overwintering, spawning, and rearing habitat for fish, or habitat for benthic invertebrates or aquatic plants).  

For brook trout, walleye, and lake sturgeon, potential effects on habitat availability may include a loss of gravel 
spawning habitat. For northern pike this may include a loss of aquatic vegetation that provides spawning habitat 
for this species. For all criteria species, changes to cover components and pool habitat may affect rearing and/or 
overwintering habitat. Alterations of physical habitat in aquatic ecosystems can affect the resident lower trophic 
communities, which may be reflected in altered fish community structure and productivity.  

The effects depend on the types of habitat at the crossing site, the type of crossing structure used, and the timing 
of the construction. Similar effects on habitat availability may occur from the removal of temporary crossing 
structures. If work is required below the high water mark (e.g., installation of fill or a culvert), work may temporarily 
or permanently affect the section of habitat where the work below the high water mark is located. Additionally, fish 
communities can be negatively affected by in-water work that occurs during certain periods in their life history or 
at certain life stages; for example, this can include movements to spawning areas, spawning and 
egg incubation, or eggs and newly hatched fry. 

The transmission line infrastructure and cable will be installed on land and overhead (i.e., they will not be installed 
below the high water mark of water bodies) without the need for water body crossing structures. During 
construction, no equipment will travel along the preferred route ROW unless an access road in the preferred route 
ROW has been approved for that purpose (i.e., a road along the complete preferred route ROW will not be used 
for the purpose of construction) (Section 4.2.3.1). Equipment that must cross water bodies will use new, 
upgraded/improved, or existing crossing structures on access roads. This is a change since the submission of the 
final EA Report in July 2017, where 475 equipment water body crossings were proposed along the preferred route 
ROW. This change will contribute to protecting fish and fish habitat. For example, the Pays Plat River which is 
known to provide spawning habitat for fish is crossed by the preferred route ROW. By removing the equipment 
water body crossings along the preferred route ROW, the potential effect to fish spawning habitat from equipment 
water body crossings is removed. Transmission line crossings of water bodies in the amended EA Report have 
been termed “overhead water body crossings”. There are currently 515 overhead water body crossings along the 
preferred route ROW. This is an increase since the final EA Report (July 2017) and resulted from a comprehensive 
review of the aerial imagery and mapping. 

To compile baseline data for sites included on the water body crossing lists, the condition of the access roads to 
be used for the Project in the existing environment were classified as existing, new, or improvement/widening 
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(Appendix 13-II, Table 13-II-8 and 13-II-9 under Road Class Description). Existing access roads and trails are 
defined as not requiring upgrades, and therefore, the existing water body crossing structure is sufficient for 
construction and/or operation. New access roads will be constructed and will require new water body crossing 
structures at most water bodies crossed. Improvement/widening access roads will be upgraded and may require 
new or upgraded water body crossing structures as part of the improvement or widening. For the purposes of the 
EA, it was assumed that new water body crossing structures will be required on improvement/widening access 
roads; if upgrades are necessary and appropriate, consultation will occur with regulators regarding permitting 
requirements prior to construction.  

All vehicle access over water bodies will be along the access roads, and equipment water body crossing 
structures (e.g., bridges, culverts) will be required along the new and improvement/widening access 
roads (Section 4.2.3.1). Access roads are expected to be approximately 8-m-wide within a 20-m-wide ROW. The 
access plan has been refined since the submission of the final EA Report in July 2017, and these changes have 
been reflected in this amended EA Report. At the time of submitting the final EA Report (July 2017), there were 
617 temporary new and improvement/widening equipment water body crossings and 24 permanent new and 
improvement/widening equipment water body crossings planned along the access roads. These numbers have 
now been refined to 403 temporary new and improvement/widening equipment water body crossings and 80 
permanent new and improvement/widening equipment water body crossings along the access roads. The changes 
in the access road alignments resulted in the decrease in potential water body crossings since the submission of 
the final EA Report. Temporary water body crossings will be removed following the construction phase of the 
Project, whereas permanent crossings will remain in place for operations (Table 13-16, Appendix 13-II, 
Tables 13-II-8 under the Crossing Type column heading). 

Table 13-16:  Proposed Number of Transmission Line and Access Road Water Body Crossings  

Category Preferred Route ROW Access Roads and Trails 

Number of overhead water body crossings(a) 515 0 
Number of equipment water body crossings 0 667 

Number of equipment water body crossings that are: - 
Temporary Permanent 

587 80 
Number of equipment water body crossings that are: 

existing equipment water body crossing structures to be 
used - 184 0 

potentially new equipment water body crossings  - 141 40 
potentially improvement/widening equipment water body 
crossings - 262 40 

Notes:  
a) The transmission line infrastructure and cable will be installed on land and overhead (i.e., they will not be installed below the high water 
mark of the water bodies), without the need for water body crossing structures. During construction, no equipment will travel along the 
preferred route ROW unless an access road in the preferred route ROW has been approved for that purpose (i.e., a road along the complete 
preferred route ROW will not be used for the purpose of construction) (Section 4.2.3.1). Equipment that must cross water bodies will use 
new, upgraded/improved, or existing crossing structures on access roads. 
b) Primary equipment water body crossing structure method. All season and winter contingency equipment crossing methods were also 
proposed in the event that the primary equipment water body crossing method is not feasible (Appendix 13-II, Table 13-II-8). 
m = metres; - = not applicable; ROW = right-of-way. 

The Project also includes temporary workspaces (laydown yards, storage yards, construction camps, and 
construction easements). Laydown yards, storage yards, and construction camps are anticipated to be 
approximately 300 m by 300 m in size, but may vary with site conditions, environmental constraints, and contractor 
requirements. Construction easements are anticipated to be required at dead-end structures (e.g., where the 
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transmission line turns) and will provide space for equipment and materials and are planned to be used to enable 
conductor pulling/tensioning. 

Considerable efforts have been applied to identify all of the water body crossings in the Project footprint through 
a detailed review of the Ontario Hydro Network mapping and aerial imagery and by aerial reconnaissance. The 
water body crossing lists include all mapped water bodies and unmapped water bodies that were identified during 
the aerial reconnaissance and aerial imagery review. However, a small number of water bodies may not have 
been identified. These water bodies are likely small and potentially intermittent, flowing only during freshet; 
however, these small tributaries may provide spring refuge habitat for fish, including brook trout. 

Beaver dams may need to be removed or breached during construction or operations to allow access to areas 
flooded by beaver dams and to maintain flow through permanent water body crossing structures. Beaver dams 
may provide fish habitat, particularly for forage fish species, by creating ponded areas, adding woody debris, and 
stabilizing flows (DFO 2007). Removing beaver dams can negatively affect habitat availability by de-watering the 
ponded areas and potentially stranding fish and releasing sediment and large volumes of water downstream. 
However, removal of beaver dams has the potential to increase the ability of fish to migrate within a water body 
from the removal of a barrier and restoration of natural channel flow. 

13.7.2.1.2 Mitigation 
The following mitigation measures are expected to minimize or avoid potential effects of the Project on fish habitat 
availability. Mitigation measures are also summarized in Table 13-21. 

13.7.2.1.2.1 Access to Project Site 
The access for the Project site has been developed with consideration of the location of water bodies and to 
minimize effects on habitat availability where possible. Construction personnel will access the preferred route 
ROW using new/upgraded or existing access roads. During construction, no equipment5 will travel along the 
preferred route ROW unless an access road in the preferred route ROW has been approved for that purpose (i.e., 
a road along the complete preferred route ROW will not be used for the purpose of construction). Equipment that 
must cross water bodies will use new/upgraded or existing crossing structures on access roads. Therefore, 
additional equipment water body crossings will not be installed on the preferred route ROW where there is no 
access road, which eliminates potential effects related to equipment water body crossings on habitat availability 
at crossings on the preferred route ROW.  

Operations personnel will access the preferred route ROW using an access road intersecting the preferred route 
ROW (refer to Section 4.2.3.2). Once on the preferred route ROW, personnel will traverse down the preferred 
route ROW using the appropriate vehicle in compliance with any required permits or authorizations. It is expected 
that there will be sufficient access on the preferred route ROW to travel along the ROW using an all-terrain vehicle, 
Argo, pickup truck, or snowmobile, where terrain allows. Personnel may use existing equipment water body 
crossings where they exist on access roads. Therefore, personnel will travel down the preferred route ROW until 
a water body without a crossing structure is encountered, and then turn around and return to the access road used 
to access the preferred route ROW. Operations personnel will not ford water bodies without a permit, which will 
prevent habitat effects from repeated crossings of a water body without a crossing structure.  

13.7.2.1.2.2 Crossing Structure Selection 
The type of crossing structure used is a key mitigation measure to reduce or avoid potential effects to habitat 
availability at a local scale (i.e., selecting the appropriate crossing structure to prevent adverse effects to fish 
habitat); therefore, equipment water body crossing structures were identified for each proposed water body 

                                                      
5 Equipment for Project construction is listed in Table 4.5 in Section 4.3.1.13.  
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crossing on the new and improvement/widening access roads. A number of criteria (i.e., potential adverse effects 
to habitat availability, fish abundance and distribution, constructability and engineering considerations, seasonality, 
planned use, cost, and condition of existing access roads) were considered when determining temporary and 
permanent equipment water body crossing methods. For each water body, the proposed water body crossing 
structure was initially determined using the guidelines below. During detailed design, channel 
stability (e.g., erosion-sedimentation patterns), characteristic drainage/channel pattern (e.g., meander pattern, 
proximity to confluence areas, etc.) will also be considered when finalizing the temporary and permanent 
equipment crossing methods for a water body. The equipment crossing structures (temporary and permanent) are 
identified in the water body crossing lists in Appendix 13-II, Tables 13-II-4, 13-II-8, and 13-II-9 under the column 
headings of Equipment Water Body Crossing Method, All Season Contingency Equipment Water Body Crossing 
Method, and Winter Contingency Equipment Water Body Crossing Method.  

The equipment water body crossing structures have been updated since the final EA Report to take into account 
further route refinement and engineering, as well as on-the-ground information collected during the 2017 field 
surveys and to further protect fish and fish habitat. For example, the overall number of equipment water body 
crossings where crossing structures are proposed has decreased from 1,116 to 483 and the number of proposed 
culverts has decreased from 234 to 103. The number of equipment water body crossings along the new and 
improvement/widening access roads has decreased from 641 to 483 which takes into account the rerouted 
sections of the access roads.  

If a water body is on an existing or improvement/widening road that was determined to have a crossing structure 
suitable for the Project, then no new crossing structure was proposed and the existing crossing structure will be 
used (refer to Table 13-17; Appendix 13-II, Tables 13-II-8 and 13-II-9). This will reduce or eliminate potential 
effects related to equipment water body crossing structures to habitat availability at a local scale. 

Where new equipment water body crossing structures are proposed, the primary preferred structures to be used 
are clear-span structures or culverts (refer to Appendix 13-II, Tables 13-II-8):  

 Clear-span structures are used to cross water bodies without altering the water body bed or banks and will 
reduce or avoid potential effects to habitat availability at a local scale. Clear-span structures may include 
clear-span bridges and rig mats. Clear-span structures will be installed above the high water mark, thereby 
preventing instream effects to habitat availability at the water body crossing. A rig mat is a rigid, portable 
platform used to support equipment used in construction and other resource based activities. It can be used 
to function as a temporary clear-span bridge (i.e., installed above the high water mark) over small water 
bodies, and may also be known as a temporary bridge (refer to Appendix 4-II, Figure B-9). Clear-span 
structures are the preferred crossing method for water bodies that contain sensitive habitat, have unstable 
bed and banks, or are too deep, wide or fast to permit another type of crossing. Clear-span crossings limit 
sediment release into water bodies, permit continuous flow, and do not obstruct fish movement. 

 Culverts are installed in the water body to maintain water flow under the access road in order to maintain 
flows and fish passage as appropriate. To construct the crossing, a culvert will be installed in the water body 
and a ramp will be built over top using granular fill. Culverts will be sized and installed in accordance with 
MNRF and DFO requirements. Appropriate sizing will prevent or minimize flow constrictions which can cause 
changes to habitat availability and affect fish movement. NextBridge will follow all necessary guidelines and 
conditions of the permit (e.g., timing of installation and removal). With regard to flow velocity, culverts will be 
installed such that fish passage will not be impeded in accordance with MNRF and DFO guidelines. In the 
event that water is present during culvert installation or removal, an isolation and bypass system will be 
installed to allow construction to occur in the dry and minimize or prevent effects on fish and fish habitat in 
the immediate area. Culverts will be installed 10% below grade. Channels will not be realigned, graded, or 
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filled-in to accommodate culvert construction activity. Culverts and ramp materials will be removed when no 
longer required. 

For the purposes of determining crossing structure selection for the amended EA Report, if a water body was on 
an improvement/widening access road then (refer to Table 13-17): 

 the existing structure will be used if it is deemed suitable for construction and/or operation; or 

 if the existing structure is deemed not suitable for construction, then: 

 a clear-span structure will be used for water bodies where bank-full widths are greater than 3 m;  

 a clear-span structure will be used for water bodies where bank-full widths are less than 3 m and the 
water body is mapped on the Ontario Hydro Network (Government of Ontario 2011);  

 a culvert will be used for water bodies where bank-full widths are less than 3 m and the water body is not 
mapped on the Ontario Hydro Network (Government of Ontario 2011);  

 site specific information was used to assign the crossing structure. For example, crossing 8070.01-WC-
A was found to have no defined bed or banks during the 2017 field survey; therefore no equipment water 
body crossing structure is required to protect fish and fish habitat (a culvert may be required to aid is 
drainage at the crossing location). 

Adjustments to the crossing structure selection for some water bodies on the crossing lists may occur during 
detailed design, taking into account constructability and environmental considerations. Note that an alternate 
access road route will be determined during detailed design if the bank-full width is greater than 25 m (i.e., an 
equipment crossing structure will not be installed and the crossing was designated as work around).  

Table 13-17:  Proposed Type of Equipment Water Body Crossings on Improvement/Widening Access 
Roads 

Primary Crossing Method 
Contingency 

Crossing Method – 
All Season 

Contingency 
Crossing Method – 

Winter 
Temporary Permanent(a) Total 

Use existing if possible or clear-span 
structure Culvert Ice Bridge or Snow fill 201 34 235 

Use existing if possible or culvert Clear-span structure Ice Bridge or Snow fill 54 2 56 
Use existing if possible or work around - Ice Bridge or Snow fill 7 4 11 
No crossing structure proposed for crossing 
8070.01-WC - - 1 0 1 

Total(b) 262  40  
a) Ice bridges or snow fills will not be used for permanent water body crossing structures. 
b) Crossing 8070.01-WC was excluded from the total because a crossing structure is not proposed.  
- = not applicable. 
For the purposes of determining crossing structure selection for the amended EA Report, if a water body was on 
a new access road then (refer to Table 13-18): 

 a clear-span structure will be used for water bodies where bank-full widths are greater than 3 m;  

 a clear-span structure will be used for water bodies where bank-full widths are less than 3 m and the water 
body is mapped on the Ontario Hydro Network (Government of Ontario 2011); and 

 a culvert will be used for water bodies where bank-full widths are less than 3 m and the water body is not 
mapped on the Ontario Hydro Network (Government of Ontario 2011).  

Adjustments to the crossing structure selection for some water bodies on the crossing lists may occur during 
detailed design, taking into account constructability and environmental considerations. An alternate access road 
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route will be determined during detailed design if the bank-full width is greater than 25 m (i.e., an equipment 
crossing structure will not be installed and the crossing was designated as work around). 

Table 13-18:  Proposed Type of Equipment Water body Crossings on New Access Roads 

Primary Crossing 
Method 

Contingency 
Crossing Method 

– All Season 

Contingency 
Crossing 

Method – Winter 
Temporary Permanent(a) Total 

Clear-span 
structure Culvert Ice Bridge or 

Snow fill 95 34 129 

Culvert Clear-span 
structure 

Ice Bridge or 
Snow fill 42 5 47 

Work around Clear-span 
structure 

Ice Bridge or 
Snow fill 4 1 5 

Total 141 40 181 
a) Ice bridges or snow fills will not be used for permanent water body crossing structures. 
- = not applicable.  

The equipment crossings structures proposed will not adversely impact fish and fish habitat based on DFO's 
guidance on project activities and criteria where DFO review is not required (DFO 2016b). 

All equipment water body crossings will be ground-truthed prior to construction, and the crossing locations and/or 
equipment water body crossing structure may possibly be refined, and permitted where required in consultation 
with the appropriate regulator. For example, in instances where the data available suggests that an access road 
overlaps a water body along its length, the access road will be ground-truthed to verify the data and the road and 
or water body crossings locations may be adjusted during detailed design in order to reduce or avoid potential 
effects to habitat availability.  

A fish and fish habitat survey will be completed at every proposed culvert location during the permitting process, 
and prior to construction, to determine the suitability of the proposed culvert based on site specific information. 
Any potential alterations to the crossing structure or location will be incorporated into the permitting phase of the 
Project. 

As part of the baseline characterization, numerous unmapped water bodies were identified through aerial imagery 
review or during the aerial survey. A conservative assessment was used when reviewing the imagery and during 
the aerial survey and, if the topography or a wetted area indicated that a water body may be present, it was 
included in the water body crossing list. It was conservatively assumed that mapped water bodies are likely to be 
present (i.e., have defined bed or banks) and that they likely provide fish habitat. In the amended EA Report, 
culverts were proposed at unmapped water bodies with bank-full widths less than 3 m with the understanding that 
a fish and fish habitat survey will be completed during the permitting process and prior to construction to determine 
the suitability of the proposed culvert based on site specific information.  

During ground-truthing, it is possible that any assumed water bodies identified as water body crossings in the 
crossings list (mapped or unmapped) are found to have no defined bed or banks, and therefore, do not meet the 
definition of a water body. For these locations:  

 the crossing location will be removed from the water body crossing list and added to a drainage list for the 
Project; 

 sedimentation and erosion control measures are still applicable; 

 restricted activity timing windows are not applicable; 
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 culverts may be installed for drainage; and 

 regulatory authorities will be consulted prior to construction to discuss the location and any permitting 
requirements. 

All season contingency equipment water body crossing structures are also proposed based on the methods 
outlined above. Winter contingency equipment water body crossing structures are also proposed in the event the 
crossing will be constructed and used only during the winter months. If it is determined during detailed design that 
the primary preferred structure is not suitable based on the water body crossing characteristics (i.e., bank-full 
width, bank stability) and proposed construction timing, one of the contingency crossing structures will be proposed 
and carried forward into permitting. Only one equipment crossing structure will be submitted to regulators during 
the permitting process for each water body crossing location. All season contingency equipment water body 
crossing structures include clear-span structures and culverts. Winter contingency crossing structures include ice 
bridges and snow fills. Since the ground is frozen, ice bridges and snow fills can be built with minimal disturbance 
to the bed and banks of the watercourse:  

 Ice bridges are temporary bridges used to travel over frozen water bodies; the snow is cleared and additional 
water is added to strengthen the crossing. They are constructed in winter on water bodies that have sufficient 
flow and depth conditions to prevent restrictions to under-ice water flow and water body bed disturbances. 
To minimize effects on fish movement and habitat, ice bridges will only be used under suitable conditions 
(e.g., cold winter conditions) where water flow can be maintained under the ice. Clean snow and ice will be 
used during construction to reduce sedimentation during spring melt.  

 Snow fills are temporary water body crossings constructed by filling a water body channel with clean 
compacted snow. To minimize effects on fish movement and habitat, snow fills will only be used under 
suitable conditions (e.g., cold winter conditions) and will only be used if the water body is frozen to bottom or 
water flow can be maintained under the ice. Clean snow and ice will be used during construction to reduce 
sedimentation during spring melt. 

Construction of ice bridges and snow fills will not adversely impact fish and fish habitat based on DFO's guidance 
on project activities and criteria where DFO review is not required (DFO 2016a). For permanent access roads, ice 
bridges or snow fills are not proposed for crossing structures; clear-span structures or culverts will be installed. 

Clear-span structures are preferred over culverts as they will be placed above the high water mark (i.e., no work 
will occur below the high water mark during construction or operation and maintenance) which will reduce or avoid 
potential effects to habitat availability. Clear-span structures are also preferred over ice bridges and snow fills 
where possible due to concerns related to the need for cold winter conditions and length of time that the crossing 
may be functional. The installation of culverts would require the placement of a structure below the high water 
mark, and therefore, would temporarily or permanently affect the section of habitat where the structure is located. 
The extent of the footprint is expected to be limited to a reasonably small area in each water body.  

To further reduce potential effects to habitat availability, fording of a water body is not permitted unless approved 
by the appropriate regulatory agency. If fording is approved by the appropriate regulatory agency, it will be limited 
to a one-time event (over and back) and will occur only if an existing crossing at another location is not available 
or practicable to use, and only where there is a rock bed and minimal bank. A site inspection will be completed 
prior to construction to determine whether bed, banks, and fish habitat conditions at specific water bodies are 
suitable for the use of a ford. Any potential alterations to the crossing methods or locations will be incorporated 
into the permitting phase of the Project. If repeated crossings of the water body are required, a temporary crossing 
structure will be installed to reduce potential effects to habitat availability.  
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A reconnaissance for undocumented water bodies within the Project footprint will be completed prior to 
construction to document water bodies not included on the water body crossing list (refer to Appendix 4-II, 
Appendix I). In the event that a previously unidentified water body is suspected or encountered, the Undocumented 
Water Body Discovery Contingency Plan (refer to Appendix 4-II, Section 7.7) will be implemented. This will allow 
for the appropriate mitigation measures to be implemented during construction at each water body crossing at a 
site specific level which will reduce or avoid potential effects to habitat availability. The suitability and 
appropriateness of the mitigation measures for activities such as land clearing, road alignment, and water body 
crossing structures for each mapped and unmapped water will be reviewed. To reduce or avoid potential effects 
to mapped and unmapped water bodies, all water bodies and their associated setbacks will be flagged prior to the 
start of clearing activities of each spread to establish the Project footprint. To reduce potential effect to habitat 
availability in unmapped water bodies, the alignment of the channel will be determined at the ROW and the 
appropriate location and setback will be flagged based on the alignment of the channel. If the location of a water 
body or appropriate setback is unclear, a resource specialist may be contacted to assess the water body.  

All necessary permits and approvals will be acquired prior to crossing construction, with adherence to all terms 
and conditions. Every water body crossing listed on the water body crossing lists will be permitted according to 
regulatory guidelines, unless permitting is not required because a water body is not present (i.e., no bed and banks 
and no defined channel), proposed construction plan changes, or the proposed construction does not require 
permitting. Regulatory agencies will be consulted prior to construction if a permit is not required. DFO’s self-
assessment and request for review process and MNRF’s regulatory requirements will be followed in the permitting 
stage of the Project. 

13.7.2.1.2.3 Installation and Removal of Crossing Structures 
All equipment water body crossing structures will be constructed, operated, removed, decommissioned, and 
rehabilitated, if appropriate, in consideration of best management practices and environmental approval 
conditions, including MNRF guidelines for access roads or trails (MNR 1990, 2010a,b) and DFO’s Measures to 
Avoid Causing Harm to Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016b). General mitigation 
measures for the installation and removal of crossing structures and specific mitigation measures for installation 
and removal of each type of crossing structure are provided in Table 13-21. The key mitigation measures to reduce 
or eliminate potential effects to habitat availability from crossings structures include (refer to Table 13-21): 

 Implementing the Erosion and Sedimentation Control Plan refer to Appendix 4-II, Section 8.1); 

 Fording of water bodies is not permitted, unless approved by the appropriate regulatory agency. If fording is 
approved by the appropriate regulatory agency, a site inspection will be completed prior to construction to 
determine whether bed, banks, and fish habitat conditions at specific water bodies are suitable for the use of 
a ford; 

 DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including Aquatic Species at 
Risk (DFO 2016a), and MNRF’s Environmental Guidelines for Access Roads and Water 
Crossings (MNR 1990) and Forest Management Guide for Conserving Biodiversity at the Stand and Site 
Scales (MNR 2010a,b) will be applied; and 

 Where a culvert is proposed to be installed, a fish and fish habitat survey will be completed prior to 
construction to determine the suitability of the crossing structure. Any potential alterations to the crossing 
structure or location will be incorporated into the permitting phase of the Project. 
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13.7.2.1.2.4 Timing of In-water Work 
Timing of in-water work is a key mitigation measure to reduce or avoid potential effects to fish at a local scale; 
therefore, periods when in-water work should be avoided were proposed for each water body. In Ontario, restricted 
activity timing windows are applied to each water body to protect fish from effects of works or undertakings in and 
around water during spawning migrations and other critical life history stages (DFO 2016a; Government of 
Ontario 2013). Periods when in-water work should be avoided were identified for each water body (refer to 
Appendix 13-II, Tables 13-II-4 and 13-II-8) to reduce or avoid potential effects on fish and fish habitat. The 
restricted activity timing window in the spring covers migration and spawning for spring spawning species, and the 
completion of egg incubation and fry emergence. The restricted activity timing window in the fall begins with 
migration to fall spawning areas and continues through egg incubation and emergence the following spring. Since 
the final EA Report, the proposed restricted activity timing windows have been revised based on feedback to 
address the potential effects of the Project on fish and fish habitat. 

The proposed restricted activity timing windows follow the guidelines for the Northwest and Northeast regions of 
Ontario and follow the approach outlined below (DFO 2016a, MNR 2013): 

 the documented fish species in the water body was reviewed to provide an indication of species presence in 
the water body; 

 the documented fish species in the water body and the potential for each water body to provide habitat was 
considered in determining the proposed restricted activity timing window. Habitat requirements for each 
species are outlined in Table 13-8 and were determined using known life history characteristics for each fish 
species (Scott and Crossman 1998, Holm et al. 2010). For each water body crossing, if a fish species was 
documented in the tertiary watershed and the water body type was considered to provide habitat for that fish 
species, then the water body was determined to provide potential habitat for that fish species. At a minimum, 
since each water body was considered to have potential to provide habitat for brook trout and walleye, 
a restricted activity timing window of September 1 to June 20 was applied to each water body. The restricted 
activity timing windows were extended: 

 for water bodies in the Northwest region, to:  

− July 15 where Muskellunge (Esox masquinongy), smallmouth bass, or Largemouth Bass may 
potentially be present; or  

− June 30 where lake sturgeon may potentially be present; or  

 for water bodies in the Northeast region, to:  

− July 15 where Muskellunge, smallmouth bass, Largemouth Bass, or lake sturgeon may potentially be 
present.  

However, this is a conservative assumption as it is unlikely that each water body crossing would provide suitable 
spawning habitat for the fish species indicated in Table 13-9.  

The restricted activity timing windows for each water body crossing will be finalized by MNRF during permitting, 
but proposed restricted activity timing windows have been included in this amended EA Report as they are a key 
mitigation measure. For any sites where in-water work is proposed, a fish and fish habitat survey will be completed 
and the suitability of the proposed restricted activity timing window will be assessed prior to construction. It is 
possible that during permitting, it may be determined that a less restrictive timing window may be applicable based 
on site specific habitat data and fish presence. To determine if this is possible, a fish and fish habitat assessment 
will be completed and the data collected will be discussed with MNRF. MNRF will then determine if a less restrictive 
timing window is appropriate.  
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For the water body crossing structures, the proposed restricted activity timing windows will be applicable for any 
work completed below the high water mark (e.g., installation or removal of fill or bridge supports below the high 
water mark). 

For the water body crossing structures, the proposed restricted activity timing windows will not be applicable: 

 if all work is completed above the high water mark (e.g., installation of the transmission line, installation or 
removal of a clear-span bridge or rig mat with no fill or supports below the high water mark); 

 if the water body is frozen to bottom and a ice bridge or snow fill is constructed; and 

 when using the water body crossing structures (i.e., the crossing structure is installed and equipment can 
drive over the crossing structure).  

Where possible, the installation of the water body crossing structures will be scheduled for the driest time of the 
year (i.e., July and August) (MNR 1990); however, due to the length of the construction stage (i.e., 26 months) 
and the number of equipment water body crossings, there will be equipment water body crossings installed outside 
of this summer window. If approval from MNRF and DFO is obtained and the potential for negative effects can be 
reduced or avoided, work below the high water mark may be completed during the restricted activity timing window. 
To determine if this is possible, an assessment can be done on a site-specific level during the permitting process 
and will be based on the type of habitat potentially affected and its use by fish. 

13.7.2.1.2.5 Beaver Dam Removal or Dewatering 
Beaver dam removal or dewatering will be completed in consideration of best management practices and 
environmental approval conditions to minimize effects on fish habitat availability, including MNRF guidelines for 
access roads or trails (MNR 1990, 2010a,b) and DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat 
Including Aquatic Species at Risk (DFO 2016b). Key mitigation measures that will be implemented to minimize 
effects on habitat availability include: completing beaver dam removal gradually, with removal works completed 
by hand if possible to allow for more gradual draining that minimizes scour, sedimentation, and fish stranding; the 
consideration of fish salvages where appropriate; and restoring banks to a stable condition if disturbance occurs.  

13.7.2.1.2.6 Monitoring  
The effectiveness of mitigation will be evaluated during construction and post-construction and measures will be 
modified or enhanced as necessary through adaptive management. Construction monitoring programs include: 

 monitoring/inspections of erosion and sediment management measures and bank stabilization features to 
verify effectiveness; and 

 monitoring of turbidity and/or TSS, streamflow rates, and/or water levels, at water body crossings in 
accordance with the requirements of regulatory permits and approvals. 

Post-construction monitoring programs include (Section 23): 

 monitoring at water body crossings to verify that erosion and sediment control measures have been 
successful (e.g., bank restoration and re-vegetation). The integrity of the crossing structures will be inspected 
regularly and during periods of high run-off, such as the spring freshet. Changes to the morphology of the 
water body channel or to sediment loading will be identified and addressed, as needed;  

 monitoring of TSS on a bi-annual basis during the early stages of the operation phase (to verify the 
effectiveness of reclamation measures) at select water bodies including those with greater sensitivity or 
implication to change from the standpoint of fish habitat, species at risk, channel stability, drainage pattern, 
or other environmental considerations. The specific monitoring locations will be determined during the 
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permitting and design phases of the project; however, it is expected that water bodies of varying size (small, 
medium, large) would be captured, recognizing that this would allow the performance/effectiveness of 
mitigation measures to be evaluated at a range of scales. The monitoring program may be discontinued 
thereafter if conditions are observed to have stabilized and applicable water quality standards are met; and  

 using monitoring and adaptive management, where mitigation may be modified or additional mitigation may 
be implemented to reduce unexpected effects to fish and fish habitat. 

13.7.2.1.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above (Section 13.7.2.1.2) and in 
Table 13-21 for brook trout, northern pike, walleye, and aquatic ecosystems from the alteration to habitat 
availability from physical alteration of water bodies. Therefore, this effect (alteration to habitat availability from 
physical alteration of water bodies) is carried forward to the net effects characterization (Section 13.8.2.1.1). 

Effects to habitat availability are expected to be nil for larger water bodies (i.e., bank-full width greater than 5 m), 
with the effective implementation of the mitigation measures, as instream work will not be completed in these 
larger water bodies (i.e., there is no anticipated work below the high water mark). With the effective implementation 
of the mitigation measures, effects to habitat availability are expected to be minor for smaller water bodies (i.e., 
bank-full width less than 5 m), as instream work may be completed. Where instream work is completed, the effects 
on habitat availability are expected to be minor and limited to a relatively small footprint immediately at the water 
body crossing location.  

To provide an indication of the quantity of habitat for each criteria that may be physically altered by the Project, 
the overall water body area where structures are proposed along the new and improvement/widening access 
roads was calculated (Tables 13-19 and 13-20) and compared to the estimate of the entire Project 
footprint (Tables 13-10 to 13-13 in Section 13.5.2.2 and Table 13-14 in Section 13.5.2.3). In total, for the 
permanent structures, 3,235 m2 of brook trout, northern pike, walleye, and aquatic ecosystems habitat will have a 
clear-span structure installed overhead. It is estimated that 112 m2 of brook trout, northern pike, walleye, and 
aquatic ecosystem habitat may be physically altered from the placement of permanent culverts instream, which is 
less than 0.01% of the Project footprint. For the temporary structures, 10,550 m2 of brook trout, northern pike, 
walleye, and aquatic ecosystems habitat will have a clear-span structure installed overhead. It is estimated that 
1,550 m2 of brook trout, northern pike, walleye, and aquatic ecosystem habitat may be physically altered from the 
placement of temporary culverts instream which is less than 0.01% of the Project footprint (Table 13-19). 

Lake sturgeon are unlikely to be found in the smaller water bodies, and therefore, it is unlikely this species will be 
affected from changes in habitat availability from physical alteration of water bodies (i.e., where culverts are placed 
instream). A total of 432 m2 of lake sturgeon habitat will have a permanent clear-span structure installed overhead, 
and 342 m2 of lake sturgeon habitat will have a temporary clear-span structure installed overhead (Table 13-20). 
With the effective implementation of mitigation measures described in Table 13-21 and the CEPP (refer to 
Appendix 4-II), alteration to habitat availability from physical alteration of water bodies is not expected to result in 
measurable changes to fish habitat availability for lake sturgeon. Therefore, this effect (alteration to habitat 
availability from physical alteration of water bodies) is not carried forward to the net effects characterization for 
lake sturgeon. 
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Table 13-19: Estimates of Habitat Quantity for Brook Trout, Northern Pike, Walleye, and Aquatic Ecosystems by Proposed Crossing Type 

Crossing 
Type 

Permanent Crossing Structures Temporary Crossing Structures 

Number of 
Crossings 

Sum of 
Bank-full 
Widths 

(m) 

Estimated 
Length of 
Crossing 
Structure 

(m) 

Habitat Area at 
the Water Body 

Crossings (a) 
Percentage of 

Project 
Footprint(b) 

Number of 
Crossings 

Sum of Bank-
full Widths (m) 

Length of 
Crossing 

Structure (m) 

Habitat Area at the 
Water Body Crossings 

(a) 
Percentage 
of Project 

Footprint(b) 
(m2) (ha) (m2) (ha) 

Improvement/widening 
Clear-span 
structure 34 233 8 1,862 0.2 <0.01% 201 935 8 7,477 0.7 0.02% 

Culvert 2 3 8 24 <0.1 <0.01% 54 107 8 857 0.1 <0.01% 
New  
Clear-span 
structure 34 172 8 1,373 0.1 <0.01% 95 384 8 3,073 0.3 0.01% 

Culvert 5 11 8 88 <0.1 <0.01% 42 87 8 693 0.1 <0.01% 

Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values. 
a) Conservatively assumes brook trout, northern pike, walleye, and aquatic ecosystems to be present at all crossings in the Project footprint. 
b) Percentage calculated as the area of habitat potentially altered divided by the overall area of the Project footprint in Tables 13-10, 13-11, and 13-12 in Section 13.5.2.2 and Table 13-14 in 
Section 13.5.2.3. 
ha = hectares; < = less than; m = metre; m2 = square metre;% = percent. 
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Table 13-20: Estimates of Habitat Quantity for Lake Sturgeon by Proposed Crossing Type  

Crossing 
Type(a) 

Permanent Crossing Structures Temporary Crossing Structures 

Number of 
Crossings 

Sum of 
Bank-full 
Widths 

(m) 

Length of 
Crossing 
Structure 

(m) 

Habitat Area at 
the Water Body 

Crossings (b) 
Percentage of 

Project 
Footprint (c) 

Number of 
Crossings (a) 

Sum of bank-
full widths (m) 

Length of 
Crossing 

Structure (m) 

Habitat Area t the Water 
Body Crossings (b) 

Percentage 
of Project 
Footprint(c) (m2) (ha) (m2) (ha) 

Improvement/widening 
Clear-span 
structure 3 34 8 272 <0.1 <0.01% 2 7 8 59 <0.1 <0.01% 

New  
Clear-span 
structure 1 20 8 160 <0.1 <0.01% 4 35 8 283 <0.1 <0.01% 

Notes: Some numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values. 
a) Culverts are not proposed in water bodies where lake sturgeon have potential to be present 
b) Conservatively assumes lake sturgeon to be present at a subset of crossings in the Project footprint. 
c) Percentage calculated as the area of habitat potentially altered divided by the overall area of the Project footprint in Table 13-13 in Section 13.5.2.2. 
ha = hectares; < = less than; m = metre; m2 = square metre; % = percent. 
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13.7.2.2 Alteration to habitat availability from changes in riparian vegetation 
13.7.2.2.1 Potential Effects 
During construction, riparian vegetation will be cleared along the preferred route ROW and access roads. The 
preferred route ROW will be cleared and will be 64-m-wide. Vegetation with a mature height under 2 m will be 
retained in environmentally sensitive areas, where feasible. The access roads will be cleared and will be 8-m-wide 
and located in a 20-m-wide ROW.  

Clearing of riparian vegetation has the potential to affect fish habitat through the following:  

 Changes in water temperature (from reduced shading) (Johnson 2004); 

 Changes in food supply (plants and organic debris that fall into the water body [allochthonous inputs]); 

 Changes in habitat structure and cover (change in channel stability, overhead cover, inputs of woody debris) 
(also see Alteration to habitat availability through physical alteration of water bodies); and 

 Changes in sediment concentrations (from increased runoff and erosion) (see Alteration in habitat quality, 
affecting fish and lower trophic organisms from the release of sediment into a water body). 

Studies have shown increases in temperatures in watercourses and lakes near extensive forest harvesting 
operations (e.g., Bartholow 2000, Holtby 1988, Macdonald et al. 2003, Steedman et al. 2001, Johnson and 
Jones 2000). Changes in allochthonous inputs may decrease the amount of habitat structure for aquatic 
organisms, change the sediment and nutrient concentrations, and decrease the food supply (DFO 2014). 
MNRF (2010b) indicates that changes to riparian vegetation have the greatest potential to influence water 
temperatures and allochthonous inputs for watercourses less than 12-m-wide. In addition, it is likely that changes 
to riparian vegetation have the greatest potential to influence water temperatures and allochthonous inputs for 
watercourses that are short in length (i.e., less than 100-m-long). Of the criteria species, brook trout may be most 
sensitive to changes in water temperatures based on species life history requirements (i.e., it is the only criteria 
species that is a cold water species) (Section 13.5.2.2). Brook trout typically occur in clear, cold, well oxygenated 
watercourses and lakes (Eakins 2017). 

If temperatures in water bodies were to increase as a result of decreased riparian vegetation, it is possible that 
criteria fish species, and species that contribute to the aquatic ecosystem could be affected 
(Macdonald et al. 2003). Temperature is an important environmental influence on fish biology. In aquatic 
ecosystems, temperature influences growth, feeding rates, metabolism, development of embryos, timing of life 
history events (e.g., upstream migration, spawning, rearing), and availability of food (Carter 2005). For example, 
if the thermal regime of a water body changed from cold to cool water, the habitat availability of the water body 
may decrease such that the water body would not provide suitable habitat for cold-water fish species like brook 
trout and lake sturgeon.  

Decreases in allochthonous inputs may decrease the food supply within the aquatic ecosystem particularly for 
lower trophic organisms (e.g., invertebrates) and fish that feed on plants (e.g., fathead minnow [Pimephales 
promelas], finescale dace). This would decrease the habitat quality in the vicinity of the cleared riparian vegetation 
such that the habitat may become unsuitable for some lower trophic organisms and fish.  

Similarly, changes in habitat structure and cover from changes in riparian vegetation may result in decreased 
habitat quality for fish and aquatic organisms. Fish and aquatic organisms use riparian cover and inputs of woody 
debris for rearing, cover, and in some instances, spawning (e.g., bluntnose minnow [Pimephales notatus] spawn 
under a rocks or woody debris). If there is a change in habitat availability as a result of changes in riparian 
vegetation the habitat may become unsuitable for some lower trophic organisms and fish. 
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13.7.2.2.2 Mitigation 
To reduce potential effects to habitat availability during construction, vegetation clearing will be limited to the extent 
practicable within a 30 m water body buffer (i.e., 30 m area extending from the ordinary high water mark on each 
side of a water body), and to the requirement of the access road width only. Therefore, a 30 m water body buffer 
will be maintained on both sides of all water bodies on the preferred route ROW, unless otherwise approved by 
the appropriate regulatory agency. On the access roads, a 30 m water body buffer will be maintained on both 
sides of all water bodies, unless at water body crossing locations as identified in the crossing or unless approved 
by the appropriate regulatory agency. At water body crossing locations along the access roads, an 8-m-wide ROW 
for equipment access will be cleared. All equipment water body crossings will be ground-truthed prior to 
construction, and the crossing locations may be possibly refined, and permitted where required in consultation 
with the appropriate regulator. For example, in instances where the data available suggests that an access road 
overlaps a water body along its length, the access road will be ground-truthed to verify the data and the road and 
or water body crossings locations may be adjusted during detailed design. 

To reduce potential for effects to water temperature and allochthonous inputs which could affect fish habitat quality, 
clearing of riparian vegetation will be limited to the extent practicable (to the requirement of the access road and 
alignment clearing width only). Incompatible vegetation will be cleared in the preferred route ROW. “Incompatible” 
vegetation is defined as vegetation for which the maximum or mature growing height and/or location represents a 
potential risk to safe and reliable operation of the transmission line. “Compatible” vegetation refers to vegetation 
for which the mature growing height and/or location does not represent a potential risk to the safe and reliable 
construction or operation of the transmission line. During construction, compatible vegetation that does not 
interfere with access or construction activities in the water body buffer will not be cleared. To reduce potential 
effects to habitat availability, clearing and re-vegetation of the riparian zone will consider DFO’s Measures to Avoid 
Causing Harm to Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016b) and MNRF’s Environmental 
Guidelines for Access Roads and Water Crossings (MNR 1990), and Forest Management Guide for Conserving 
Biodiversity at the Stand and Site Scales (MNR 2010a) and its associated Background Rationale document (MNR 
2010b).  

In the Forest Management Guide for Conserving Biodiversity at the Stand and Site Scales (MNR 2010a), 
the recommended riparian buffer (called the area of concern) varies from 30 to 90 m in width depending on the 
slope of the land adjacent to water bodies and the sensitivity of the water body to forestry management operations. 
This is measured from the edge of the vegetation communities capable of providing an effective barrier to the 
movement of sediment (MNR 2010a). For a linear corridor such as a transmission line, the 30 m water body buffer 
combined with the effective implementation of the erosion mitigation measures outlined in Erosion and 
Sedimentation Control Plan (refer to Appendix 4-II, Section 8.1) is considered to be adequate to protect water 
bodies from sediment input from clearing activities along the preferred route ROW, thereby avoiding potential 
effects to habitat availability. During detailed design, depending upon the clearance of the conductors from the top 
of the vegetation, the water body buffer and vegetation height may be increased around certain water bodies with 
a high slope if it is determined to be suitable or necessary to protect the water body from sediment mobilization. 

Clearing of the riparian vegetation for the installation of equipment crossing structures may be considered work 
below the high water mark and therefore would be subject to the restricted activity timing windows for water bodies 
which are applied to each water body to protect fish from effects of works or undertakings in and around water 
during spawning migrations and other critical life history stages (refer to Section 3.7.2.1.2.4). Due to the large 
scale of the Project and to accommodate timing windows for other sensitive species (i.e., migratory bird nesting 
period), clearing of riparian vegetation may need to occur within the restricted activity timing windows for in-water 
work as outlined in Section 13.7.2.1.2.4. If approval from MNRF and DFO is obtained and the potential for negative 
effects can be reduced or avoided, work below the high water mark may be completed during the restricted activity 
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timing window. Additional mitigation measures to reduce or avoid potential effects to habitat availability where 
clearing will occur below the high water mark include (DFO 2016b, MNR 1990, 2010a, 2010b): 

 during construction and operation and maintenance, existing access roads or trails will be used as much as 
possible to limit disturbance resulting from construction of new access roads ; 

 the Project footprint will be limited to the extent feasible; 

 riparian vegetation will be cleared by hand; and 

 riparian vegetation will be felled away from a water body; however, if vegetation falls into a water body, it will 
be left in place. 

During the operation phase, compatible species will be allowed to grow back to a maximum height of 2 m; clearing 
of riparian vegetation will be limited to the extent practicable and will follow the Vegetation Management Program 
(refer to Appendix 4-III, Section 5.3). A Transmission Vegetation Management Program is required by North 
American Electric Reliability Corporation (NERC) Standard FAC-003 for transmission lines operating at 200 kV 
and higher (NERC 2006). The purpose of the plan is to improve the reliability of electric transmission systems by 
preventing outages from vegetation located in the transmission ROW, minimizing outages from vegetation located 
adjacent to the ROW, and maintaining clearances between conductors and vegetation in, and along, the preferred 
route ROW (NERC 2009). Vegetation maintenance is also required to make sure of worker and public safety. It is 
anticipated that vegetation will not be removed in areas where clearance-to-ground levels allow for increased 
vegetation height (i.e., where the line spans water bodies and in canyons and ravines). 

A maximum vegetation height of approximately 2 m will reduce the risk of contact between vegetation and power 
lines while maintaining visual break, retaining tree patches and discouraging predator use. This will continue to 
allow for some localized shading effects and allochthonous inputs from the shrubs and small trees along the ROW. 
The minimum clearance between vegetation and the power line takes into account the point of maximum sag of 
the power line, allowing plant growth, and considers location within the province and local conditions 
(i.e., temperature and load of the line).  

Monitoring will occur during construction and operation to verify effectiveness of mitigation and predicted effects, 
and provide feedback for adaptive management if required (Section 23). Construction monitoring programs 
include: 

 A reconnaissance for undocumented water bodies within the Project Site will be completed prior to 
construction to document water bodies not included on the water body crossing list (Appendix 4-II, 
Appendix I). In the event that a previously unidentified water body is suspected or encountered, implement 
the Undocumented Water Body Discovery Contingency Plan (Appendix 4-II, Section 7.7).  

Post-construction monitoring programs include (Section 23): 

 monitoring at water body crossings to verify that erosion and sediment control measures have been 
successful (e.g., bank restoration and re-vegetation). The integrity of the crossing structures will be inspected 
regularly and during periods of high run-off, such as the spring freshet. Changes to the morphology of the 
water body channel or to sediment loading will be identified and addressed, as needed; and 

 using monitoring and adaptive management, where mitigation may be modified or additional mitigation may 
be implemented to reduce unexpected effects to fish and fish habitat. 

These mitigation measures are expected to minimize or avoid potential effects of the Project on habitat availability. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 
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13.7.2.2.3 Net Effects 
Effects on riparian ecosystems from the changes in riparian vegetation are predicted to be minimal (Section 12.4). 
Effects on treed riparian ecosystems that require tree height restrictions will be permanent 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. Additionally, 
as vegetation will be maintained in the water body buffer, effects to habitat availability are not anticipated. Effects 
to non-treed riparian areas are considered reversible in the long-term after mitigation measures.  

Under DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including Aquatic Species at 
Risk (DFO 2016a), riparian vegetation should not be removed if the riparian area is identified as part of critical 
habitat of an aquatic species at risk. For northern brook lamprey, lake sturgeon, silver lamprey, American eel, 
deepwater sculpin, kiyi, Upper Great Lakes kiyi, and shortjaw cisco (i.e., the aquatic species at risk that may be 
present in the LSA), riparian vegetation is unlikely to provide critical habitat for these species given the life history 
characteristics of these species (Golder 2011, Holm et al. 2010, Scott and Crossman 1998). Therefore, removal 
of riparian vegetation is not anticipated to result in a loss of critical habitat for these species. 

There is a predicted net effect after implementation of the mitigation described above (Section 13.7.2.2.2) and in 
Table 13-21 for brook trout, northern pike, walleye, and aquatic ecosystems from the alteration to habitat 
availability from changes in riparian vegetation. Therefore, the effect (alteration to habitat availability from changes 
in riparian vegetation) is carried forward to the net effects characterization (Section 13.8.2.1.2).  

Within the Project footprint, the area of habitat where riparian vegetation will be cleared is less than 0.7 ha for 
each of type of crossing structure along the improvement/widening or new access roads (Table 13-19). In total, 
this area is less than 0.02% of the Project footprint. Effects to water temperatures, allochthonous inputs, or habitat 
availability are expected to be nil for larger water bodies and minor for smaller water bodies (i.e., bank-full width 
less than 5 m), with the effective implementation of the mitigation measures as the majority of the water body 
length will not be affected. Studies have shown increases in temperatures in watercourses and lakes near 
extensive forest harvesting operations (i.e. clear-cut logging where the stream shading was almost entirely 
removed) (Bartholow 2000, Hotlby 1988, Macdonald et al. 2003, Steedman et al. 2001, Johnson and Jones 2000); 
however, for the Project, temperature effects would be likely be minor, if any, as vegetation removal would be 
confined to the ROW only, and not the entire length of the water body), and compatible vegetation will be allowed 
to grow back to a maximum height of 2 m. Several studies have attempted to look at the effect a decrease in 
allochthonous inputs due to riparian vegetation clearing on higher trophic fish species such as brook trout and 
walleye, but results were inconclusive, showing both an increase and decrease in the density of these species 
(Tait et al. 1994, Baxter et al. 2005). The effect of a decrease in allochthonous inputs on higher trophic fish species 
may be more tied to a loss of incidental terrestrial invertebrate species as a food source than the loss of aquatic 
invertebrate communities (Bilby and Bisson 1992). 

Lake sturgeon are unlikely to be found in the smaller water bodies and therefore it is unlikely this species will be 
affected from changes in riparian vegetation. With the effective implementation of mitigation measures described 
in Table 13-21 and the CEPP (Appendix 4-II), alteration of riparian vegetation is not expected to result in 
measurable changes to fish habitat availability for lake sturgeon. There is no predicted net effect from 
Project-related changes in riparian vegetation on lake sturgeon, and therefore, this effect (alteration to habitat 
availability from changes in riparian vegetation) is not carried forward to the net effects characterization for lake 
sturgeon. 
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13.7.2.3 Alteration to habitat availability from change to hydrology or groundwater 
13.7.2.3.1 Potential Effects 
Changes to hydrology or groundwater may alter drainage patterns and increase or decrease drainage flows and 
surface water levels in water bodies, which could affect habitat availability for fish criteria or aquatic ecosystems. 
Changes in drainage patterns and increases or decreases in drainage flows and surface water levels beyond the 
natural range of variation could lead to changes in habitat availability. Changes in water body flow can affect 
spawning, rearing, feeding, migration, and overwintering habitat of fish-bearing water bodies, and can also affect 
the water body productivity and availability of food for fish (e.g., plankton or benthic invertebrates). Changes in 
water body flow can also alter the presence of macrophytes, which provide cover, spawning material, or food for 
fish, including spawning habitat for northern pike. 

Groundwater baseflow is seasonally important to local water bodies and natural environment 
features (e.g., vegetation, fish and fish habitat, and wetlands). Construction activities have the potential to locally 
influence groundwater discharge as baseflow to these features. Specifically, Project construction may lead to 
changes in the local hydrogeological environment by increasing, decreasing, or redirecting groundwater flows. 
These changes in local groundwater flow can result in local groundwater table lowering or raising and alteration 
of flow pathways. These potential changes in groundwater flow pathways are linked to surface water 
quantity (i.e., water levels) and subsequently habitat availability. Changes in groundwater baseflow can also affect 
habitat for species like brook trout that preferentially use areas with groundwater upwelling for spawning and 
rearing. Changes to hydrology or groundwater likely have the greatest potential to surface water flows in smaller 
watercourses (i.e., watercourses with bank-full widths <5 m) and watercourses that are short in 
length (i.e., <100 m long).  

13.7.2.3.2 Mitigation 
To reduce potential effects to habitat availability, mitigation measures have been included in the Project design to 
limit changes to hydrology and groundwater, and include using existing roads and trails and installing equipment 
water body crossings using best management practices and following environmental approval.  

All water body crossing structures will be constructed, operated, removed, decommissioned, and rehabilitated, 
if appropriate, following mitigation measures outlined in Section 13.7.2.1.2. Additional mitigation measures for 
surface water and groundwater are provided in Section 7.7 and Section 8.7, respectively, which are also applicable 
for reducing effects to fish and fish habitat. Mitigation measures include: 

 If water withdrawal or dewatering is required to install foundations and anchors, obtain a permit to take water 
or Environmental Activity and Sector Registry (EASR) from MOECC if more than 50,000 litres per day (L/d) 
is to be withdrawn.  

 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. 

These mitigation measures are expected to minimize or avoid potential effects of the Project on habitat availability. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction, and measures will be modified or enhanced as necessary through adaptive 
management. 

Monitoring will be conducted during construction and operations to verify effectiveness of mitigation and predicted 
effects, and provide feedback for adaptive management if required (Section 23). Construction monitoring 
programs include: 
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 monitoring streamflow rates, and/or water levels, at water body crossings in accordance with the 
requirements of regulatory permits and approvals. 

Post-construction monitoring programs include: 

 monitoring streamflow rates on a bi-annual basis during the early stages of the operation and maintenance 
stage (to verify the effectiveness of reclamation measures) at select water bodies including those with greater 
sensitivity or implication to change from the standpoint of fish habitat, species at risk, channel stability, 
drainage pattern, or other environmental considerations. The specific monitoring locations will be determined 
during the permitting and design phases of the project; however, it is expected that water bodies of varying 
size (small, medium, large) would be captured, recognizing that this would allow the 
performance/effectiveness of mitigation measures to be evaluated at a range of scales. The monitoring 
program may be discontinued thereafter if conditions are observed to have stabilized and applicable water 
quality standards are met; and 

 using monitoring and adaptive management, mitigation may be modified or additional mitigation may be 
implemented to reduce unexpected effects to fish and fish habitat. 

13.7.2.3.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above (Section 13.7.2.3.2) and in 
Table 13-21 for brook trout, northern pike, walleye, and aquatic ecosystems from the alteration to habitat 
availability from changes in hydrology and groundwater. Small, localized changes in streamflow or groundwater 
may occur at the crossing location from the placement of the equipment water body crossing structures below the 
high water mark (i.e., culverts). This may affect habitat availability, especially in smaller water bodies. Therefore, 
this effect (alteration to habitat availability from change to hydrology or groundwater) is carried forward to the net 
effects characterization for these criteria (Section 13.8.2.1.3). 

With the effective implementation of mitigation measures described in Table 13-21 and the CEPP (Appendix 4-II), 
alteration of hydrology and groundwater are not expected to result in measurable changes to habitat availability 
for lake sturgeon. Lake sturgeon are unlikely to be found in smaller water bodies, and therefore, it is unlikely this 
species will be affected from changes in hydrology and groundwater. There is no predicted net effect from 
Project-related changes in hydrology and groundwater on lake sturgeon, and therefore, this effect (alteration to 
habitat availability from change to hydrology or groundwater) is not carried forward to the net effects 
characterization for lake sturgeon. 

13.7.2.4 Alteration to habitat availability from the release of sediment into a water 
body 

13.7.2.4.1 Potential Effects 
Release of sediment during road construction at equipment water body crossings and from land disturbance may 
cause a change in habitat availability from the release of sediment into a water body, affecting fish and lower 
trophic organisms downstream from equipment water body crossings. 

Increases in the concentration of suspended sediment can result directly from disturbance and re-suspension of 
bed materials during construction or removal of water body crossings or indirectly from site runoff. This could 
increase total suspended solids (TSS) and turbidity in the downstream environment and result in an adverse effect 
on surface water quality. Exposure to suspended sediment can affect the health of fish and lower trophic organisms 
with effects ranging from minor physiological stress to mortality. The magnitude of the effect depends on a 
combination of the suspended sediment concentration and the duration of exposure.  
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Fine sediment can also result in downstream sediment deposition that alters substrate composition and modifies 
the suitability of habitat for spawning, overwintering, and rearing. Deposited sediments can modify the availability 
and suitability of fish habitat by (CCME 1999): 

 smothering aquatic plants; 

 changing the bed conditions, which can reduce habitat suitability for benthic invertebrates or the incubation 
of developing fish eggs; 

 in-filling pools and reducing the size of riffle areas, consequently reducing the habitat available for juvenile 
and adult fish; 

 changing habitat conditions, reducing benthic invertebrate and forage fish populations and shifting fish 
species composition; and 

 in-filling interstitial spaces between gravel particles, which can prevent the emergence of fry. 

Effects of suspended sediments on benthic invertebrates include physical habitat changes, smothering, clogging 
of interstices, and abrasion of respiratory surfaces (CCME 1999; Bilotta and Brazier 2008). Benthic invertebrate 
drift has been observed to increase with the concentration of total suspended solids and may occur within hours 
of a relatively small increase in total suspended solids. In comparison, changes in benthic invertebrate structure 
and abundance may be observed at higher total suspended solids exposure generally over a longer period of 
time (e.g., more than 50 days; Bilotta and Brazier 2008).  

The release of sediment into a water body may reduce the habitat availability of spawning habitat by in-filling gravel 
or rocky substrates for species like brook trout, walleye, and lake sturgeon that spawn in gravel or rocky substrates. 
Smothering of aquatic plants by the release of sediment into a water body may reduce the quantity and quality of 
rearing habitat for brook trout, northern pike, walleye, and organisms that are part of the aquatic ecosystem, and 
may reduce the quantity and quality of spawning habitat for northern pike and other fish species documented in 
the RSA that spawn in aquatic vegetation.  

During operations, there is potential for further input of sediment into water bodies from:  

 bed or bank erosion at water body crossing structures due to post-construction sediment and erosion control 
measures not being completely effective at the time of application;  

 operations crews accessing the preferred route ROW and traversing through water bodies; and  

 recreational users traversing the preferred route ROW and fording water bodies. 

13.7.2.4.2 Mitigation 
The transmission line infrastructure and cable will be installed on land and overhead (i.e., they will not be installed 
below the high water mark of the water bodies) and are not anticipated to result in increases in sediment input to 
water bodies.  

On the access roads, if the water body crossing is on an existing road, the existing equipment crossing structure 
will be used. Existing access roads or trails will be used as much as possible. Where new equipment water body 
crossing structures are proposed, clear-span structures, culverts, ice bridges, or snow fills are the proposed 
equipment water body crossing methods (refer to Appendix 13-II, Tables 13-II-8). During construction of 
the equipment water body crossings, the installation of clear-span structures, ice bridges, and snow fills are 
unlikely to cause sediment input, whereas the installation of a culvert may cause sediment input. To minimize or 
avoid effects to habitat availability, water body crossing structures will be constructed, operated, removed, 
decommissioned, and rehabilitated, if appropriate, following mitigation measures outlined in Section 13.7.2.1.2.  
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The Erosion and Sedimentation Control Plan, which includes erosion and sedimentation control measures, will be 
followed (refer to Appendix 4-II in the CEPP, Section 8.1). Erosion and sediment control measures will be installed, 
monitored, and managed as appropriate to prevent sediment from reaching a water body prior to, during, and 
following construction. The Project will include a wide range of erosion and sedimentation control measures and 
strategies to minimize the effects of sediment entrainment and deposition on habitat availability, including: 

 All disturbed areas will be contoured and/or graded to achieve physical stability and to re-establish natural 
surface drainage patterns.  

 Site-specific reclamation measures will be used to promote the natural revegetation of disturbed areas, noting 
that seeding is anticipated to occur using spreaders, with a goal to re-establish native cover crop such as 
ground juniper or other low growing shrubs to stabilize soils and to limit the establishment of fast growing tree 
species.  

 All instream construction will be completed in isolation of flowing water. 

 All temporary water body crossing materials will be removed following completion of construction activities. 
Erosion and sediment measures will be installed prior to commencing this work. Standard erosion and 
sediment control measures (e.g. erosion mats, silt curtains, runoff management) will follow the advice of 
DFO's Measures to Avoid Harm to Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016b) and 
MNRF's Environmental Guidelines for Access Roads and Water Crossings (MNR 1990).  

Temporary access roads will be decommissioned and rehabilitated after construction. Mitigation measures for the 
decommissioning and reclamation of temporary access roads and water body crossings are described in 
Appendix 4-II, Sections 6.8 and 6.9. The Contractor will be responsible for the clean-up and reclamation. 
NextBridge will conduct a final site inspection to assess that clean-up and erosion and sediment controls are 
complete and satisfactory before equipment is removed from the Project site. 

To further minimize impacts of sediment mobilization into water bodies, vegetation clearing will be limited to the 
extent practicable within the 30 m water body buffer (i.e., 30 m area extending from the ordinary high water mark 
surrounding the water body), and to the requirement of the access road width only. 

During operations, compatible species will be allowed to grow back to a maximum height of 2 m, which will limit 
the ability of recreational user to move along the preferred route ROW.  

These mitigation measures are expected to minimize or avoid potential effects of the Project on habitat availability. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction, and measures will be modified or enhanced as necessary through adaptive 
management. 

Monitoring will occur during construction and operations to verify effectiveness of mitigation and predicted effects, 
and provide feedback for adaptive management if required (Section 23). Construction monitoring programs 
include: 

 monitoring/inspections of erosion and sediment management measures and bank stabilization features to 
verify effectiveness; and 

 monitoring of turbidity and/or TSS, streamflow rates, and/or water levels, at water body crossings in 
accordance with the requirements of regulatory permits and approvals. 
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Post-construction monitoring programs include (Section 23): 

 monitoring at water body crossings to verify that erosion and sediment control measures have been 
successful (e.g., bank restoration and re-vegetation). The integrity of the crossing structures will be inspected 
regularly and during periods of high run-off, such as the spring freshet. Changes to the morphology of the 
water body channel or to sediment loading will be identified and addressed, as needed;  

 monitoring of TSS on a bi-annual basis during the early stages of the operation and maintenance stage (to 
verify the effectiveness of reclamation measures) at select water bodies including those with greater 
sensitivity or implication to change from the standpoint of fish habitat, species at risk, channel stability, 
drainage pattern, or other environmental considerations. The specific monitoring locations will be determined 
during the permitting and design phases of the project; however, it is expected that water bodies of varying 
size (small, medium, large) would be captured, recognizing that this would allow the 
performance/effectiveness of mitigation measures to be evaluated at a range of scales. The monitoring 
program may be discontinued thereafter if conditions are observed to have stabilized and applicable water 
quality standards are met; and  

 using monitoring and adaptive management, where mitigation may be modified or additional mitigation may 
be implemented to reduce unexpected effects to fish and fish habitat. 

13.7.2.4.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above (Section 13.7.2.4.2) and in 
Table 13-21. Small, localized increases in sediment entrainment and deposition may occur from instream 
construction activities (i.e., installation and removal of culverts), but effects on habitat availability are expected to 
be minimized by implementation of mitigation measures, best practices, and adaptive management. During 
operation, small, localized sediment inputs may occur at water body crossings from bed and bank erosion where 
the post-construction sediment and erosion control measures are not immediately effective. The post-construction 
monitoring program will identify these areas to allow for additional mitigation to be applied. There is also the 
potential that during operations, recreational anglers may access the preferred route ROW and ford water bodies 
which may introduce small, localized inputs of sediment into smaller water bodies that are forded. 

This effect (alteration to habitat availability from the release of sediment into a water body) is carried forward to 
the net effects characterization (Section 13.8.2.2.1). 

13.7.2.5 Alteration to habitat availability from change to dust and air emissions 
13.7.2.5.1 Potential Effects 
Changes to dust and air emissions resulting from the Project could lead to changes to constituent concentrations 
in water in the receiving environment, which could affect habitat availability. Construction of the Project is expected 
to generate air and dust emissions (refer to Section 9). The use of fossil fuels in vehicles, construction equipment 
and generators, and vehicle travel along access roads would be the main sources of emissions (Farmer 1993; 
Harrison et al. 2003; Peachey et al. 2009; Liu et al. 2011). The dominant contributor to dust 
emissions (suspended particulate matter) is from vehicles travelling on roads (Farmer 1993; Harrison et al. 2003; 
Peachey et al. 2009; Liu et al. 2011). 

Air and dust emissions and subsequent deposition can change water quality, which can influence habitat 
availability. Change in water quality could cause direct or indirect toxicity to fish and aquatic organisms. Rates of 
dust deposition and accumulation are dependent on the rate of supply from the source, wind speed, precipitation 
events, topography, and vegetation cover. 
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The water quality assessment (Section 7) used the results from the air quality assessment (Section 9) to predict 
effects from air and dust emissions to water quality criteria. Briefly, under baseline conditions, concentrations of 
nitrogen oxides, suspended particulate matter (which includes fugitive dust), and particulate matter (e.g., PM2.5) 
were observed to be below the relevant ambient air quality criteria (Section 9). 

For the potential effects assessment, potential effects to air quality were modelled during the construction phase 
as this is predicted to be the period of maximum emissions from vehicles, equipment, and land clearing activities 
(Section 9). A screening level assessment was completed for an approximately 5 km segment of the preferred 
route ROW, which provided conservative estimates for annual concentrations of compounds (Section 9). 
Maximum predicted concentrations of indicator compounds were highest closest to the Project footprint, 
decreased markedly with distance from the Project, and were below the relevant Project criteria (i.e., the lowest 
applicable criteria) within approximately 100 m of the preferred route ROW.  

13.7.2.5.2 Mitigation 
Mitigation measures planned to further reduce the effects of air emissions associated with the Project include 
measures to control dust and other air emissions (e.g., maintenance of vehicles and equipment, coordination of 
worker transportation, spraying of 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). Dust entering aquatic habitat 
will be minimized by enforcing speed and load limits on access roads to preserve the road bed, and regular road 
maintenance will be conducted to suppress dust production.  

These mitigation measures are expected to minimize or avoid potential effects of the Project on habitat availability. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction, and measures will be modified or enhanced as necessary through adaptive 
management. 

13.7.2.5.3 Net Effects 
With the effective implementation of mitigation measures described in Table 13-21 and the CEPP (Appendix 4-II), 
and taking into account the results of the air quality (Section 9) and water quality (Section 7) assessments, air and 
dust emissions and subsequent deposition are expected to result in no net effect on the criteria fish species (brook 
trout, northern pike, walleye, and lake sturgeon) or the aquatic ecosystems. Therefore, this effect (alteration to 
habitat availability from change to dust and air emissions) is not carried forward to the net effects characterization. 

13.7.2.6 Alteration to habitat availability from herbicide use 
13.7.2.6.1 Potential Effects 
Herbicide use during vegetation maintenance can affect habitat availability for fish and lower trophic organisms. 
Initial clearing of the preferred route ROW is planned to be completed through manual and mechanical means 
(i.e., herbicides will not be used during construction). During operations, vegetation height will be maintained using 
mechanical, manual, and/or chemical (herbicide) means for ensuring that vegetation remains at an appropriate 
height to protect the transmission line and improve public and worker safety. Determination of the method to be 
used (i.e., mechanical, manual, or chemical) will be based on season (time of year), the type of vegetation, site-
specific features (i.e., topography, terrain, sensitivity), cost, aesthetics, and environmental and socio-economic 
features. The use of herbicides can cause contamination of water and cause direct toxicity to fish and aquatic life. 

13.7.2.6.2 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. To avoid herbicides from entering aquatic habitat and affecting habitat availability, 
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herbicide use within the 30 m water body buffer is prohibited unless the herbicide application is conducted by 
ground application equipment and approved by the relevant regulatory agency.  

These mitigation measures are expected to minimize or avoid potential effects of the Project on habitat availability. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 

13.7.2.6.1 Net Effects 
Herbicide use along the preferred route ROW and access roads is expected to result in no net effect on the criteria 
fish species (brook trout, northern pike, walleye, and lake sturgeon) or the aquatic ecosystems from changes to 
habitat availability with effective implementation of the mitigation described in Table 13-21 and the 
OEMP (Appendix 4-III). Therefore, this effect (alteration to habitat availability from herbicide use) is not carried 
forward to the net effects characterization. 

13.7.2.7 Alteration to habitat availability from placement of crossing structures 
affecting channel morphology 

13.7.2.7.1 Potential Effects 
Placement of crossing structures may change channel morphology, affecting habitat availability for fish and lower 
trophic organisms. Channel features, such as pools, riffles, and runs, provide a variety of habitat uses for fish and 
lower trophic communities. During construction of access roads, changes in channel morphology and habitat 
availability could potentially occur through alterations in the channel shape and stability, and bank composition. 
The installation of culverts could also result in a constriction of the channel, which could affect flow velocities that 
could in turn affect channel geomorphology (e.g., bank-full width and depth, bed material composition, ratio of 
pools to riffles, composition of riparian vegetation). Construction of equipment water body crossings may cause 
small-scale changes in channel morphology over time, where changes might not be evident for several years after 
construction, during the operation phase. 

13.7.2.7.2 Mitigation 
The transmission line infrastructure and cable will be installed on land and overhead (i.e., they will not be installed 
below the high water mark of the water bodies) and therefore would not result in changes in channel morphology, 
and subsequently avoid effects to habitat availability.  

If the water body crossing is on an existing road, the existing crossing structures will be used. Existing access 
roads or trails will be used as much as possible. All water body crossing structures will be constructed, operated, 
removed, decommissioned, and rehabilitated, if appropriate, following mitigation measures outlined in 
Section 13.7.2.1.2. The number of temporary and permanent equipment water body crossings required for the 
Project will be minimized, where possible. 

Where appropriate, clear-span structures will be used for equipment water body crossings. Clear-span structures 
will be appropriately sized and installed such that they do not require fill below the high water mark, limiting the 
potential for changes in channel morphology. If culverts are used, the culvert will be appropriately designed for the 
water body and installed such that the channel is not constricted and to minimize potential for scour and erosion. 
The design requirements for each proposed crossing will be determined during the permitting stage of the Project.  

Sediment and erosion control measures will be implemented during transmission line and equipment water body 
crossing construction activities to minimize potential for changes in sediment yield and subsequent changes to 
morphology. This includes stabilizing and re-vegetating banks and restoring the bed and banks of the water body 
to their original contour and gradient.  
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Monitoring will occur during construction and operations to verify effectiveness of mitigation and predicted effects, 
and provide feedback for adaptive management if required (Section 23). Construction monitoring programs 
include: 

 monitoring/inspections of erosion and sediment management measures, and bank stabilization features to 
verify effectiveness;  

 periodically (e.g., before and/or after spring freshet) inspecting and maintaining 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); and 

 inspecting the integrity of the crossing structures regularly and during periods of high run-off, such as the 
spring freshet. Any changes to the morphology of the water body channel will be identified and addressed, 
as needed. 

Post-construction monitoring programs include: 

 monitoring at water body crossings to verify that erosion and sediment control measures have been 
successful (e.g., bank restoration and re-vegetation).  

 inspecting the integrity of the crossing structures regularly and during periods of high run-off, such as the 
spring freshet. Any changes to the morphology of the water body channel will be identified and addressed, 
as needed; and  

 use of monitoring and adaptive management, where mitigation may be modified or additional mitigation may 
be implemented to reduce unexpected effects to fish and fish habitat. 

These mitigation measures are expected to minimize or avoid potential effects of the Project on habitat availability. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 

13.7.2.7.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above (Section 13.7.2.7.2) and in 
Table 13-21. Changes to channel morphology and habitat availability related to instream construction 
activities (i.e., work below the high water mark) are expected to be small and localized to the area of, or 
immediately downstream, the water body crossing location. Similarly, any changes in channel morphology and 
habitat availability occurring over time from a culvert placement are also be expected to be small and localized. 
The post-construction monitoring program would also identify these locations and allow for additional mitigation to 
be implemented as required. Therefore, this effect (alteration to habitat availability from placement of crossing 
structures affecting channel morphology) is carried forward to the net effects characterization (Section 13.8.2.2.2). 
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13.7.3 Brook Trout, Northern Pike, Walleye, Lake Sturgeon – Abundance 
and Distribution 

13.7.3.1 Alteration of abundance or distribution of fish from changes to habitat 
availability 

13.7.3.1.1 Potential Effects 
Alteration of habitat availability may cause changes in abundance and distribution of fish, including fish 
reproduction and survival. Changes in habitat availability may occur from the potential effects outlined in 
Section 13.7.2 where net effects are predicted:  

 Alteration to habitat availability from physical alteration of water bodies 

 Alteration to habitat availability from changes in riparian vegetation 

 Alteration to habitat availability from change to hydrology or groundwater 

 Alteration to habitat availability from the release of sediment into a water body 

 Alteration to habitat availability from placement of crossing structures affecting channel morphology  

Changes in habitat availability can modify abundance and distribution of fish through alterations in habitat 
availability (quality or quantity) that affects fish survival and reproduction (e.g., availability and quality of spawning/ 
rearing habitat) and/or habitat distribution and connectivity (e.g., migration to habitats critical to life functions). 

13.7.3.1.2 Mitigation 
The mitigation measures outlined in Section 13.7.2 and Table 13-to minimize or avoid effects on habitat availability 
are also applicable to the interaction of alteration of abundance or distribution of fish from changes to habitat 
availability. Key mitigation measures include:  

 selecting appropriate equipment water body crossing structures for each proposed water body crossing on 
the new and improvement/widening access roads, and completing a site-specific survey during the permitting 
process and prior to construction at crossings where work is proposed below the high water mark to 
determine the suitability of the proposed construction method based on site specific information; 

 not permitting fording of a water body unless otherwise approved by the appropriate regulatory agency; 

 timing in-water work to reduce or avoid potential effects to fish at a local scale by respecting restricted activity 
timing windows; 

 limiting vegetation clearing to the extent practicable within a 30 m water body buffer, and to the requirement 
of the access road width only; and 

 installing, monitoring and managing erosion and sediment control measures as appropriate to minimize or 
prevent sediment entrainment and deposition.  

These mitigation measures are expected to minimize or avoid potential effects of the Project on abundance and 
distribution. Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated 
during construction and post-construction and measures will be modified or enhanced as necessary through 
adaptive management. 
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13.7.3.1.3 Net Effects 
This effect (alteration of abundance or distribution of fish from changes to habitat availability) is carried forward to 
the net effects characterization (Section 13.8.2), as there are net effects carried forward for several of the potential 
effects related to habitat availability. As effects to habitat availability are considered to be small and localized, any 
related effects on abundance and distribution from these changes to habitat availability are also likely to be small 
and localized. 

13.7.3.2 Injury or mortality of fish from construction activities  
13.7.3.2.1 Potential Effects 
During instream construction of the equipment water body crossings, there is the potential for physical injury or 
mortality of fish to occur. This can occur from the operation of equipment in the water or the placement of fill or 
other materials in the water body where fish are present (i.e., placement of a culvert below the high water mark of 
a channel). If required for diversions during instream construction, the use of intakes or pumps can also cause 
entrainment or impingement of fish. Entrainment occurs when a fish is drawn into a water intake and cannot 
escape. Impingement occurs when an entrapped fish is held in contact with the intake screen and is unable to free 
itself.  

13.7.3.2.2 Mitigation 
To prevent injury or mortality to fish at equipment water body crossings, existing access roads and trails will be 
used where possible. Where installation of new equipment water body crossings is necessary, completing work 
above the high water mark (i.e., installation and removal of clear-span structures) will prevent injury or mortality to 
fish. For ice bridges and snow fills, any work below the high water mark will involve the placement of clean snow 
and ice only and they will only be used under suitable conditions (e.g., cold winter conditions) where water flow 
can be maintained under the ice which will prevent injury or mortality to fish. 

Instream construction, if required for the installation of culverts or bridge supports, will follow best management 
practices and environmental approval conditions, permits, or authorizations issued for the Project. All water body 
crossing structures will be constructed, operated, removed, decommissioned, and rehabilitated, if appropriate, 
following mitigation measures outlined in Section 13.7.2.1.2. To prevent injury or mortality of fish from instream 
construction activities, construction will be completed in isolation of flowing water (i.e., isolation methods will be 
used for the installation and removal of culverts where surface water exists at the time of construction). For 
isolations, temporary diversions may be used (i.e., isolation construction techniques such as flumes, instream 
diversions, or pumps) to divert the water flow around the isolated workspace. Where diversions are used, pumping 
will be monitored and adjusted as necessary to maintain downstream flow. For diversions, water intakes or pumps 
will be appropriately screened to prevent entrainment or impingement of fish (DFO 2016b); measures for design 
and installation of intake end-of-pipe-fish screens will be followed to protect fish (DFO 1995, 2016b).  

Fish within the isolated workspace will be rescued (i.e., salvaged and relocated) by qualified professionals prior to 
construction in the isolated workspace. Regulatory approval from MNRF will be obtained to complete the fish 
salvage. The fish salvage will involve techniques to capture all of the fish species potentially present within the 
habitat conditions present at the site (e.g., backpack/boat electrofishing, minnow trapping, seine netting, as 
appropriate). Salvage protocols will also consider sampling northern brook lamprey where the habitat is likely to 
support this species. Sampling for northern brook lamprey will follow the electrofishing guidelines outlined in 
Thompson et al. (2010) and Ecofact (2017) and the references cited within. MNRF, DFO, and the Great Lakes 
Fishery Commission will be consulted prior to the fish salvages to discuss the sampling methods, particularly for 
northern brook lamprey. 

These mitigation measures are expected to avoid potential effects of the Project on abundance and distribution. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
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construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. During instream construction, construction monitoring programs will be implemented and additional 
mitigation may be implemented as required to reduce unexpected effects to fish and fish habitat. Construction 
monitoring programs include continually inspecting pump intakes for entrained or impinged fish where instream 
work is completed. 

13.7.3.2.3 Net Effects 
Changes to fish abundance or distribution are expected to result in no net effect for criteria fish species (brook 
trout, northern pike, walleye, and lake sturgeon) from construction activities with the effective implementation of 
mitigation measures described above (Section 13.7.3.2.2), in Table 13-21 and in the CEPP (Appendix 4-II). Key 
mitigation measures include using existing crossing structures to avoid instream work, using an isolation and 
completing a fish salvage where instream work in necessary, and completing instream work outside of the 
restricted activity timing windows. Isolations and fish salvages are highly effective at eliminating injury and mortality 
to fish within a construction area. 

Therefore, there is no anticipated net effect from instream construction on the criteria fish species (brook trout, 
northern pike, walleye, and lake sturgeon). This effect (injury or mortality of fish from construction activities) is not 
carried forward to the net effects characterization. 

13.7.3.3 Alteration to Abundance and Distribution of Fish from Placement of 
Crossing Structures Affecting Access to Habitat  

13.7.3.3.1 Potential Effects 
Placement of crossing structures may cause changes in access to habitats, affecting abundance and distribution 
of fish. Placement of crossing structures in water bodies can also cause potential changes in accessibility to 
habitat (e.g., where a culvert forms a barrier to fish passage), which can cause habitat fragmentation. For example, 
a barrier between rearing and spawning habitat may remove access to habitat, resulting in loss of habitat at the 
crossing location and a loss of access to habitat upstream from the crossing, which can ultimately affect the stability 
of a self-sustaining population. Habitat fragmentation can be a concern, especially where there is more than one 
crossing in the water body, or if there are multiple crossings in a small watershed.  

13.7.3.3.2 Mitigation 
If the water body crossing is on an existing road, the existing equipment crossing structure will be used. Existing 
access roads or trails will be used as much as possible. All water body crossing structures will be constructed, 
operated, removed, decommissioned, and rehabilitated, if appropriate, following mitigation measures outlined in 
Section 13.7.2.1.2. The use of clear-span structures will prevent changes in accessibility to habitat at these sites. 
Culverts will be designed and installed to allow for fish movement taking into account MNRF guidelines for access 
roads or trails (MNR 1990, 2010a,b) and DFO guidelines (DFO 2016b). The fish passage requirements 
(e.g., depths and velocities) for each proposed culvert crossing will be determined during detailed design taking 
into account habitat conditions and fish species likely to be present, as well as whether the culvert will be installed 
on a temporary or permanent basis. All equipment water body crossings will be ground-truthed prior to 
construction, and the crossing locations may be possibly refined, and permitted where required in consultation 
with the appropriate regulator. For example, in instances where the data available suggests that an access road 
crosses a water body at multiple locations or the access road overlaps a water body along its length, the access 
road will be ground-truthed to verify the data, and the road and or equipment water body crossing locations may 
be adjusted during detailed design to minimize effects to fish and fish habitat.  

These mitigation measures are expected to minimize or avoid potential effects of the Project on abundance and 
distribution. Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated 
during construction and post-construction and measures will be modified or enhanced as necessary through 
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adaptive management. During construction and operations, culverts will be regularly inspected and maintained 
during construction and operation and maintenance to allow for fish passage. Debris removal activities within 
culverts will follow MNRF’s and DFO’s guidance (i.e., gradual removal such that flooding downstream, extreme 
flows downstream, release of suspended sediment, and fish stranding can be avoided).  

13.7.3.3.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above (Section 13.7.3.3.2) and in 
Table 13-21 for brook trout, northern pike, walleye, and aquatic ecosystems. Small, localized changes in 
abundance and distribution may occur during construction where work occurs below the high water mark (e.g., 
from installation and removal of diversions, fish salvage activities). Similarly, small changes to distribution and 
abundance and may also occur from the placement of a culvert that does not adequately allow for fish passage; 
however, mitigation, including design criteria, and the post-construction inspection and maintenance program 
should prevent or minimize effects on fish distribution and abundance. Therefore, this effect (alteration to 
abundance and distribution of fish from placement of crossing structures affecting access to habitat) is carried 
forward to the net effects characterization for these criteria (Section 13.8.2.4.1).  

With the effective implementation of mitigation measures described in Table 13-21 and the CEPP (Appendix 4-II), 
placement of crossing structures affecting access to habitat are not expected to result in measurable changes to 
abundance or distribution for lake sturgeon. Lake sturgeon are unlikely to be found in smaller water bodies where 
crossing structures (i.e., culverts) may be installed below the high water mark that may affect access to habitats. 
The equipment water body crossing structures proposed on water bodies where lake sturgeon are likely to occur 
are all proposed to be installed above the high water mark. Therefore, it is unlikely this species will be affected 
from the placement of crossing structures affecting access to habitat. There is no predicted net effect from 
Project-related changes in abundance and distribution of lake sturgeon, and therefore, this effect (alteration to 
abundance and distribution of fish from placement of crossing structures affecting access to habitat) is not carried 
forward to the net effects characterization for lake sturgeon. 

13.7.3.4 Injury or Mortality of Fish from Blasting  
13.7.3.4.1 Potential Effects 
Blasting in bedrock may be required to create level areas for concrete foundations and for new permanent access 
roads. Blasting can cause injury or mortality of fish in nearby water bodies. Pressure changes and vibrations 
caused by blasting during Project construction has potential to cause injury or mortality of fish in nearby water 
bodies. Post-detonation compression shock waves caused by detonations of explosives in or near water can 
cause internal damage to the swim bladder and other soft organs of fish, and cause changes to fish behaviour 
(Wright 1982; Wright and Hopky 1998; Godard et al. 2008). The severity of effects is related to the type of 
explosive, method of detonation, distance away from fish, water depth, and the weight and pattern of the charge(s). 
The species, size, and life stage of fish also plays a role in the severity of effects of blasting. Fish eggs incubating 
in spawning beds near blasting zones can also be damaged by movement of the substrate in which eggs are 
embedded, causing mortality or disrupting development (Wright 1982; Faulkner et al. 2008). Peak particle 
velocities (i.e., vibrations) can increase mortality of incubating eggs close to blasting zones (Wright 1982).  

13.7.3.4.2 Mitigation 
Blasting activities shall be carried out in accordance with Ontario Provincial Standard Specification 120 General 
Specification for the Use of Explosives and the blasting plan for the Project (refer to Appendix 4-II, Section 8.3) to 
limit alteration of local terrain. Mitigation measures related to blasting activities are summarized in Section 6, 
Table 6-6. The effectiveness of mitigation and reclamation will be evaluated during construction and post-
construction and measures will be modified or enhanced as necessary through adaptive management.   
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The use of explosives for foundation excavations and permanent access roads will be limited to the Project 
footprint. Blasting will only be limited to conditions that do not allow for typical or standard drilling methods. The 
preferred method for foundation excavations and access roads will be ‘ripping’ where rock is encountered during 
construction.  

Blasting operations will follow DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including Aquatic 
Species at Risk (DFO 2016b) and DFO’s Guidelines for the Use of Explosives in or Near Canadian Fisheries 
Waters (Wright and Hopky 1998), including setback distances from fish-bearing water bodies and avoiding use of 
explosives in or near water. Blasting will occur on land and with consideration of DFO’s recommended setback 
distances from water bodies to avoid effects to fish and effects to incubating eggs. Blasting in a water body will 
not be permitted unless otherwise approved by the appropriate regulatory agency. No explosive will be detonated 
in or near fish habitat that produces, or is likely to produce, an instantaneous pressure change greater than 
100 kPa in fish-bearing water in efforts to avoid direct impacts to fish. A site-specific blasting plan designed to 
avoid or minimize blasting effects to fish will be provided to the appropriate authorities, including DFO and MNRF, 
if explosives are required for blasting in close proximity to fish-bearing water bodies. 

These mitigation measures are expected to avoid the potential effects of the Project on abundance and distribution. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 

13.7.3.4.3 Net Effects 
Blasting is expected to result in no net effect to fish abundance and distribution on the criteria fish species (brook 
trout, northern pike, walleye, and lake sturgeon) with the effective implementation of mitigation measures, including 
setbacks, described in Table 13-21 and the CEPP (Appendix 4-II). Therefore, this effect (injury or mortality of fish 
from blasting) is not carried forward to the net effects characterization. 

13.7.3.5 Alteration to Fish Abundance and Distribution from Changes to Public 
Access to Recreational Angling Areas  

13.7.3.5.1 Potential Effects 
Change in public access to recreational angling areas could affect fish abundance and distribution. The Project 
includes the development and upgrading of access roads and the preferred route ROW for the Project which could 
adversely affect the abundance of harvested criteria species (i.e., brook trout, northern pike, and walleye) through 
increased access to a number of water bodies for harvesting or sport fishing activities. Given that the Project is 
largely parallel to existing linear developments (e.g., the TransCanada Highway, the existing Hydro One 
transmission line, the Canadian Pacific rail line, and a 115 kV transmission line from Marathon to White River), 
increased access created by the Project is expected to be relatively minor at the landscape level (also see 
Section 12).  

Any localized effects to fisheries from improved access would primarily be within Fisheries Management 
Zone (FMZ) 6 and 7, which overlap with the Project RSA (Government of Ontario 2016a). The FMZs help the 
province manage the individual needs and nature of each zone by customizing catch limits and seasons to: 

 allow more fishing in thriving fisheries; 

 protect vulnerable fisheries; 

 re-establish fish populations; and 

 adjust fishing seasons for different climates. 



EAST-WEST TIE TRANSMISSION PROJECT 
AMENDED ENVIRONMENTAL ASSESSMENT REPORT 

 

September 2018 
Project No. 1536607/2000/2219 13-92  

 

FMZ 6 includes Lake Superior to the south and west, numerous deep clear lakes, and prominent recreational 
fisheries for walleye, Lake Trout, northern pike, smallmouth bass, brook trout, and Lake Whitefish. There are 
numerous lakes in FMZ 6 that are stocked with Rainbow Trout and Splake (brook trout-lake trout hybrid species) 
for additional angling opportunities. FMZ 6 includes the city of Thunder Bay, and a number of smaller communities 
such as Nipigon and Red Rock. The large, popular water bodies include Lake Nipigon, Lac des Mille Lacs, and 
Whitefish Lake, all of which have been identified as Specially Designated Waters (SDW) (MNR 2009) and will not 
be affected by the Project. The most widely distributed sport fish species in FMZ 6 is northern pikeand overharvest 
is not an issue for this species (MNR 2009). FMZ 7 (east of FMZ 6) includes a long stretch of Lake Superior 
shoreline, and includes prominent recreational fisheries for walleye, northern pike, Lake Trout, and brook trout, 
where brook trout are stocked into many lakes. FMZ 7 includes a number of small communities such as Geraldton, 
Manitouwadge, and Wawa.  

Fisheries researchers have previously demonstrated that recreational anglers allocate effort based on the quality 
of the fishery and the travel time and costs to access the fishing opportunity (e.g., Post et al. 2008). Fisheries that 
are remote from large population centres, or closer to small population centres, such as those in the RSA, are 
expected to maintain higher quality fisheries resources. Based on fisheries modelling by Post et al. (2008), there 
is the potential for exploitation of fisheries resulting from increased access, where minor exploitation is expected 
for fisheries near Thunder Bay (i.e., water bodies within 100 km of a city with a population of approximately 
100,000), and under exploitation to continue for fisheries at greater distances from the city. Maximum sustainable 
yield (MSY)6 is expected for water bodies at 100 km from an urban centre such as Thunder Bay. It is important to 
note that all affected watervbodies will remain relatively isolated (at distances over 1,000 km) from major urban 
centres in eastern and southern Ontario. de Kerckhove et al. (2015) also noted that exploitation levels in northern 
Ontario are relatively low. At the landscape scale, both FMZ 6 and FMZ 7 have fishable production surplus 
following the annual fishery in lakes and rivers in the regions (de Kerckhove et al. 2015). 

A key point is that there are numerous accessible fisheries (high in surplus fishable production) in northern Ontario, 
including Lake Superior, and within close proximity to Thunder Bay, Nipigon, and Wawa 
(de Kerckhove et al. 2015), such that there would be a low number of recreational fishers travelling to the proposed 
Project to find suitable fishing locations. Additionally, participation in fishing has been declining as indicated by 
national recreational fishing survey results from 48.8 million days fished in 1995 to 37.7 million days fished in 2005 
(MNR 2010 and references cited within), further indicating that a large influx of recreational fishers is not expected. 
Any influx of recreational fishers would be local residents of nearby communities who have knowledge of the 
existing network of trails and roads that intersect with the Project footprint.  

Within FMZ 6, the Project crosses the northwest section of the proposed Moose Lake Highlands Enhanced 
Management Area (EMA), also known as the brook trout Triangle (Hawkins 2016). The proposed EMA is intended 
to protect a number of small lakes that contain resident lake spawning brook trout populations where there are 
concerns about effects of increased public access from new transmission and access corridors (Hawkins 2016). 
These natural brook trout lakes are considered sensitive to over fishing, particularly in the winter, which led to a 
closure of the winter season and implementation of size limit allowing the possession of only one brook trout over 
30 cm in 1994 (OMNR 2009). It is expected that inland fisheries management will continue the protection of native 
brook trout populations through a winter angling closure and the provision of alternate angling opportunities in 
stocked brook trout lakes (OMNR 2009). The potential effect of the Project on increased angling opportunities in 
the proposed EMA is expected by very minor as the Project will remain over 4 km from the nearest brook trout 
lake in the proposed EMA (i.e., MacIntosh Lake).  

                                                      
6 MSY is defined as the largest yield (or catch) that can be taken from a species stock (or population) over an indefinite period. 
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NextBridge is committed to notify the MNRF of the changing access upon completion of detailed design. It is 
expected that potential changes in angler pressure and fish harvest in the region (including FMZ 6 and 7) will 
continue to be managed by MNRF, and through input provided by FMZ advisory councils such that such self-
sustaining populations and ongoing fisheries productivity will be maintained. The MNRF is the government 
resource agency mandated to manage provincial fisheries resources through provincial licensing requirements, 
and by establishing rules in terms of season length, catch limits, and catch-and-release rules for water bodies near 
the Project. Advisory councils are a mechanism to engage angling groups, scientists, and conservation groups, 
and to help develop and implement management strategies and communicate with local angling communities. 

13.7.3.5.2 Mitigation 
Potential effects to abundance and distribution of criteria fish species (brook trout, northern pike, walleye, and lake 
sturgeon) from changes to public access to recreational angling areas will be minimized during the construction 
and operation phases. Mitigation planned to reduce the potential effect on fish and fish habitat from an increase 
in public access include the use of existing roads and trails and reclamation of decommissioned temporary access 
roads. The Project design will consider existing roads and trails such that construction of new access roads will 
be avoided as much as feasible. Temporary access roads will be used for construction, then decommissioned and 
rehabilitated when not required during operations which will limit long-term access to locations along temporary 
roads, and subsequent effects on abundance from harvesting. Hunting and fishing in the Project footprint by 
Project personnel will be prohibited during construction.  

These mitigation measures are expected to minimize or avoid potential effects of the Project on abundance and 
distribution. Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated 
during construction and post-construction and measures will be modified or enhanced as necessary through 
adaptive management. 

13.7.3.5.3 Net Effects 
There is a predicted net effect after the effective implementation of mitigation measures described in Table 13-21 
and the CEPP (Appendix 4-II) and OEMP (Appendix 4-III), alteration to fish abundance and distribution from 
changes to public access to recreational angling areas for brook trout, northern pike, and walleye. However, a net 
effect for lake sturgeon is not anticipated; recreational fishing of lake sturgeon is prohibited under MNRF guidelines 
(MNRF 2017a, b, c) and therefore it is unlikely that the harvest of this species will be affected from changes in 
public access. There is no predicted net effect from Project-related changes in public access on lake sturgeon 
abundance and distribution, and therefore, this effect (Alteration to fish abundance and distribution from changes 
to public access to recreational angling areas) is not carried forward to the net effects characterization for lake 
sturgeon. 

Although net effects to distributions of brook trout, northern pike, and walleye are not expected, there may be a 
net effect to the abundance of fish predicted after effective implementation of the mitigation described above 
(Section 13.7.3.5.2) and in Table 13-21, while also taking into account existing fishing regulations for the affected 
fishing management zones (MNRF 2017a, b, c). Alterations in the abundance of brook trout, northern pike, and 
walleye may occur at water body-specific locations where access has been improved because of the Project, but 
these changes are expected to be relatively small and localized, as adequate angling opportunities are available 
closer to urban centres and as MNRF fishing regulations will be enforced. There is also an expectation that the 
MNRF would implement water body-specific regulations to maintain the abundance of fish, where and when 
required (e.g., new access restrictions, changes to season length or catch limits). Therefore, this effect (alteration 
to fish abundance and distribution from changes to public access to recreational angling areas) is carried forward 
to the net effects characterization (Section 13.8.2.4.2). 
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13.7.3.6 Alteration to Abundance and Distribution of Fish from Spills of Fuel or 
Other Materials  

13.7.3.6.1 Potential Effects 
Changes to surface water quality from spills of fuel or other materials can affect fish reproduction and survival, 
and as a result, abundance and distribution. Spills during construction and operation could wash off into nearby 
water bodies that occur in high enough concentrations, contaminating water and causing direct toxicity to fish and 
aquatic life. Spills are generally preventable and local in nature.  

Hazardous materials that may be handled and stored during Project construction include: 

 fuels and batteries for vehicle and equipment operation; 

 oils, grease, and liquid chemicals for vehicle and equipment maintenance; and 

 explosives for blasting activities. 

13.7.3.6.2 Mitigation 
The potential for, severity and extent of a spill that could result in a change to surface water quality will be avoided 
or minimized by: appropriate handling and transportation of chemicals, fuel, and hazardous materials; secondary 
containment of fuel tanks; and 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 
Plan (refer to Appendix 4 II, Section 6.1) will be adhered to if any spills occur. The Contractor will develop an 
Environmental Emergency Response Plan for review and approval by NextBridge 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 avoid potential effects of the Project on abundance and distribution. 
Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 

13.7.3.6.3 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 (Appendix 4-II), OEMP (Appendix 4-III) 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 on fish abundance and 
distribution on the criteria fish species (brook trout, northern pike, walleye, and lake sturgeon) with effective 
implementation of the mitigation described in Table 13-21 and the CEPP (Appendix 4-II) and 
OEMP (Appendix 4-III). Therefore, this effect (alteration to abundance and distribution of fish from spills of fuel or 
other materials) is not carried forward to the net effects characterization. 

13.7.4 Aquatic Ecosystems – Community Composition 
An aquatic ecosystem is a group of organisms interacting and dependent upon one another and their aquatic 
environment. Aquatic ecosystems contain a diverse variety of aquatic organisms including but not limited to 
bacteria (i.e., microscopic single-celled organisms), fungi (i.e., eukaryotic organisms that are unicellular or 
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multicellular), benthic invertebrates (i.e., organisms that live in or on the sediment in water bodies), 
phytoplankton (i.e., microscopic plants that live in the water column), zooplankton (i.e., tiny organisms that live in 
the water column), aquatic plants, and fish (e.g., small fish [i.e., baitfish or forage fish] that may serve as food for 
larger predators/sportfish). Therefore, this section discusses the potential effects for all organisms in the aquatic 
ecosystem, including non-criteria fish species. 

13.7.4.1 Injury or Mortality of Aquatic Organisms from Construction Activities  
13.7.4.1.1 Potential Effects 
During instream construction of the equipment water body crossings, there is the potential for physical injury or 
mortality of aquatic organisms and fish to occur. This can occur from the operation of equipment in the water or 
the placement of fill or other materials in the water body where aquatic organisms and fish are present (i.e., 
placement of a culvert below the high water mark of a channel). If required for diversions during instream 
construction, the use of intakes or pumps can also cause entrainment or impingement of fish.  

As described in Section 13.7.3.4, blasting can cause injury or mortality of fish in the aquatic ecosystem in nearby 
water bodies, where pressure changes and vibrations caused by blasting during Project construction has the 
potential to cause injury or mortality of fish communities in nearby water bodies.  

13.7.4.1.2 Mitigation 
To prevent injury or mortality to aquatic organisms during construction, the mitigation outlined in 
Sections 13.7.3.2.2 and 13.7.3.4.2 will be followed including the following key mitigation measures: 

 existing access roads and trails will be used where possible; 

 instream construction will be completed in isolation of flowing water (i.e., isolation methods will be used for 
the installation and removal of culverts where surface water exists at the time of construction);  

 fish within the isolated workspace will be rescued (i.e., salvaged and relocated) by qualified professionals 
prior to construction in the isolated workspace using techniques to capture all fish species potentially present 
within the habitat conditions present at the site (e.g., backpack/boat electrofishing, minnow trapping, seine 
netting, as appropriate). Salvage protocols will also consider sampling northern brook lamprey where the 
habitat is likely to support this species; and 

 blasting operations will follow DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including 
Aquatic Species at Risk (DFO 2016b) and DFO’s Guidelines for the Use of Explosives in or Near Canadian 
Fisheries Waters (Wright and Hopky 1998), including setback distances from fish-bearing water bodies and 
avoiding use of explosives in or near water. 

These mitigation measures are expected to minimize or avoid potential effects of the Project on aquatic 
ecosystems. Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated 
during construction and post-construction and measures will be modified or enhanced as necessary through 
adaptive management. 

13.7.4.1.3 Net Effects 
Instream construction activities and blasting are expected to result in no net effect in the community composition 
of the aquatic ecosystems with the effective implementation of mitigation measures described in Table 13-21 and 
the CEPP (Appendix 4-II). Key mitigation measures include using existing crossing structures to avoid instream 
work, using an isolation and completing a fish salvage where instream work in necessary, completing instream 
work outside of the restricted activity timing windows, and avoiding blasting in water bodies. Isolations and fish 
salvages are highly effective at eliminating injury and mortality to fish within a construction area. 
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Therefore, this effect (injury or mortality of aquatic organisms from construction activities) is not carried forward to 
the net effects characterization. 

13.7.4.2 Alteration to Aquatic Ecosystem Community Composition from Changes to 
Habitat Availability  

13.7.4.2.1 Potential Effects 
Alteration of habitat availability may cause changes in community composition of aquatic ecosystems. Changes 
in habitat availability may occur from the potential effects outlined in Section 13.7.2 where net effects are predicted:  

 Alteration to habitat availability from physical alteration of water bodies; 

 Alteration to habitat availability from changes in riparian vegetation; 

 Alteration to habitat availability from change to hydrology or groundwater; 

 Alteration to habitat availability from the release of sediment into a water body; and 

 Alteration to habitat availability from placement of crossing structures affecting channel morphology. 

Changes in habitat availability can modify community composition of aquatic ecosystems through alterations in 
habitat availability (quality or quantity) that affects lower trophic organisms and fish survival and reproduction (e.g., 
availability and quality of spawning/rearing habitat), and/or habitat distribution and connectivity (e.g., migration to 
habitats critical to life functions). 

13.7.4.2.2 Mitigation 
The mitigation outlined in Section 13.7.2 is applicable to the interaction of alteration of community composition of 
aquatic ecosystems from changes to habitat availability including the following key mitigation measures: 

 installing the transmission line infrastructure and cable on land and overhead (i.e., they will not be installed 
below the high water mark of water bodies); 

 selecting appropriate equipment water body crossing structures for each proposed water body crossing on 
the new and improvement/widening access roads 

 not permitting fording of a water body unless otherwise approved by the appropriate regulatory agency; 

 timing in-water work to reduce or avoid potential effects to fish at a local scale by respecting restricted activity 
timing windows; 

 limiting vegetation clearing to the extent practicable within a 30 m water body buffer, and to the requirement 
of the access road width only; and 

 installing, monitoring and managing erosion and sediment control measures as appropriate to minimize or 
prevent sediment entrainment and deposition. 

These mitigation measures are expected to minimize or avoid potential effects of the Project on aquatic 
ecosystems. Mitigation measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated 
during construction and post-construction and measures will be modified or enhanced as necessary through 
adaptive management. 
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13.7.4.2.3 Net Effects 
There is a predicted net effect, as there are net effects carried forward for several of the habitat availability 
interactions. This effect (alteration to aquatic ecosystem community composition from changes to habitat 
availability) is carried forward to the net effects characterization (Section 13.8.2.5.1) 

13.7.4.3 Alteration to Aquatic Ecosystem Community Composition from Spills of 
Fuel or Other Materials  

13.7.4.3.1 Potential Effects 
Changes to surface water and sediment quality from spills of fuel or other materials can affect: the composition of 
the aquatic community (i.e., plankton and benthic invertebrates); and fish reproduction and survival, and as a 
result, abundance and distribution. Spills during construction and operation could wash off into nearby water 
bodies that occur in high enough concentrations, contaminating water and causing direct toxicity to fish and aquatic 
life. Spills are generally preventable and local in nature.  

13.7.4.3.2 Mitigation 
To prevent alteration to aquatic ecosystems community composition from spill of fuel or other materials, the 
mitigation outlined in Section 13.7.3.6.2 will be followed including the following key mitigation measures: 

 developing an Environmental Emergency Response Plan that describes response procedures to potential 
environmental incidents or emergencies, clearly indicates responsibilities for communication and reporting, 
and provides contact names and details for individuals to be contacted in case of emergency; 

 having an adequate supply of spill prevention and emergency response equipment on site at all times; and  

 containing and cleaning up contaminants from chemical or fuel spills occurring as a result of the Project 
according to the procedures outlined in the Spill Prevention and Response Contingency Plan and the Soil 
Handling Contingency Plan (refer to Appendix 4-II). 

These mitigation measures are expected to avoid potential effects of the Project on aquatic ecosystems. Mitigation 
measures are summarized in Table 13-21. The effectiveness of mitigation will be evaluated during construction 
and post-construction and measures will be modified or enhanced as necessary through adaptive management. 

13.7.4.3.3 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 (Appendix 4-II), OEMP (Appendix 4-III) 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 on aquatic ecosystems 
with effective implementation of the mitigation described in Table 13-21 and the CEPP (Appendix 4-II) and OEMP 
(Appendix 4-III). Therefore, this effect (alteration to aquatic ecosystem community composition from spills of fuel 
or other materials) is not carried forward to the net effects characterization. 

13.7.5 Summary of Potential Effects, Mitigation and Net Effects 
A summary of the potential effects assessment is provided in Table 13-21, 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 13-21:  Potential Effects, Mitigation and Net Effects for Fish and Fish Habitat 
Criteria Indicators Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

       

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystems 

Habitat availability 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to habitat availability 
from physical alteration of 
water bodies 

Construction Phase: 
Fish and Fish Habitat Mitigation:  
• Use existing roads and trails as identified on the Access and Construction 

Environmental Maps and comply with conditions outlined in road use 
agreements.  

• The 30 m water body buffer will be flagged prior to the start of clearing activities 
of each segment. 

• 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). 

• 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). 

• Locate temporary workspaces outside the 30 m water body buffer, wherever 
practicable. If Project activities require equipment within the 30 m water body 
buffer (e.g., line stringing), the Contractor will notify the Owner to obtain the 
appropriate regulatory approvals. 

• 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. 

• Whenever possible, equipment will be operated above the ordinary high water 
mark in a manner that minimizes disturbance to the bed and banks of the water 
body. 

• Operate equipment on land or on ice and in a manner that minimizes 
disturbance to the banks of the water body. 

• In the event that a previously unidentified water body is suspected or 
encountered, implement the Undocumented Water Body Discovery 
Contingency Plan (refer to Appendix-II, Section 7.7). 

• Where feasible, water body crossings structures will not be located on meander 
bends, braided watercourses, alluvial fans, active flood plains, or any other area 
that is inherently unstable and may result in the alteration of natural drainage, 
erosion, and/or scour. 

• 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. 

• 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).  

• Necessary equipment and materials required for water body crossing structures 
will be on site and ready for installation prior to commencing instream work. 
Clean construction equipment in accordance with the Clean Equipment 
Protocol for Industry (refer to Appendix H1; Halloran et al. 2013) prior to 
constructing water body crossings. 

• 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. 

• Water body crossings must not impede water flow at any time of the year. 
• Repair the water body crossing structures, if warranted, as soon as practicable 

after noticing repairs are necessary. 
• Immediately remove debris (i.e., except trees) or soil inadvertently deposited 

below the high water mark of water bodies to minimize disturbance to the bed 
and banks. 

• Trees naturally or accidently felled below the high water mark of water bodies 
will be left where they fall. 

Construction Phase:  
• A reconnaissance for undocumented water bodies 

within the Project Site will be completed prior to 
construction of each segment to document water bodies 
not included on the water body crossing list (refer to 
Appendix 4-II, Appendix I). 

• The Owner may provide the appropriate resource 
specialist to assess the potential impacts to the water 
body as required.  

• 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. 

• Environmental Inspector will be on-site during 
construction to monitor the installation of temporary 
equipment water body crossing structures.  

• 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). 

• If fording is approved by the appropriate regulatory 
agency, a site inspection will be completed prior to 
construction to determine whether bed, banks, and fish 
habitat conditions at specific water bodies are suitable 
for the use of a ford.  

• Where culverts are proposed, a fish and fish habitat 
survey will be completed prior to construction to 
determine the suitability of the crossing structure.  

• Environmental Inspector will be on-site during 
construction to monitor the removal of temporary 
equipment water body crossing structures. 

• The integrity of the water body crossing structures will 
be inspected regularly and during periods of high run-
off, such as the spring freshet. Any changes to the 
morphology of the water body channel will be identified 
and addressed, as needed. 

• Post-construction environmental monitoring will be 
conducted after the completion of the construction 
activities and continue into the operation phase, and will 
include such activities as examining and documenting 
the success of reclamation measures. 

• Post-construction monitoring/inspections of new 
permanent water body crossing structures and new 
roadside drainage features to assess integrity of 
permanent water body crossing structures, signs of 
changes to the morphology of the water body channel 
at new permanent water body crossing structures, and 
signs of blockages or debris at new drainage features. 

 
Operation Phase:  
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 

Net effect for 
Brook Trout, 
Northern Pike, 
Walleye, and 
aquatic 
ecosystems - 
Alteration to 
habitat availability 
from physical 
alteration of water 
bodies.  
 
No net effect for 
Lake Sturgeon 
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Table 13-21:  Potential Effects, Mitigation and Net Effects for Fish and Fish Habitat 
Criteria Indicators Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

       

 
Regulatory Approval Mitigation: 
• Obtain regulatory approvals as required from applicable regulatory agencies 

(MNRF, DFO, and/or LRCA) prior to installation of water body crossing 
structures. The Owner will consult with the appropriate regulatory agency to 
discuss any alternatives or modifications to the crossing requirements specified 
in approvals before construction begins.  

• 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 I) and in accordance with regulatory approvals.  

• Water body crossings will be designed and constructed in compliance with 
MNRF, DFO, and/or LRCA regulatory permits and approvals, if applicable, 
recognizing that all newly installed or upgraded crossing structure at mapped 
or unmapped water bodies are expected to require permitting through one or 
more of O. Reg. 239/13 under the Public Lands Act (administered by MNRF for 
water body crossings on Public/Crown land ), O. Reg. 454/96 under the Lakes 
and Rivers Improvements Act (administered by MNRF for water body crossings 
on Private or Crown Land) and O. Reg. 180/06 for the Development, 
Interference with Wetlands and Alterations to Shorelines and Watercourses 
under the Conservation Authorities Act (Government of Ontario 1990a; 
administered by LRCA for water body crossings in LRCA jurisdiction). 

• Water body crossing structures will be designed and constructed in accordance 
with permits and approvals through DFO. 

• Fording of a water body is not permitted for construction or clearing to prevent 
direct injury or mortality to eggs or fish unless otherwise approved by the 
appropriate regulatory agency. If fording is approved by the appropriate 
regulatory agency (e.g., MNRF, DFO, and/or 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.  

• Follow applicable measures from MNRF’s Environmental Guidelines for Access 
Roads and Water Crossings (refer to Appendix 4-II, Appendix H2; MNR 1990), 
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). 

• Follow applicable measures from DFO’s Measures to Avoid Causing Harm to 
Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016). 

• Temporary access roads will be decommissioned in accordance with regulatory 
approvals and will follow MNRF’s Environmental Guidelines for Access Roads 
and Water Crossings (refer to Appendix 4-II, Appendix H2; MNR 1990).  

  
Schedule Mitigation: 
• Avoid construction activities below the high water mark (e.g., clearing 

vegetation, installing or removing equipment crossing structures or fill) during 
the restricted activity timing window (refer to Appendix 4-II, Appendix I).  

• The restricted activity timing windows will not be applicable if all work is 
completed above the high water mark, if the water body is frozen to bottom and 
an ice bridge or snow fill is constructed, or when using the equipment crossing 
structures. 

• If timing restrictions cannot be adhered to, a resource specialist may need to 
survey the area for sensitive fish and fish habitat and based on the results of 
the survey, a site-specific mitigation and monitoring plan will be developed. An 
application with a description of the fish and fish habitat in the water body and 

• Periodically (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). 
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Table 13-21:  Potential Effects, Mitigation and Net Effects for Fish and Fish Habitat 
Criteria Indicators Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

       

site-specific mitigation measures will be submitted to MNRF, DFO, and/or 
LRCA prior to construction of each segment. Based on the regulatory review, 
additional permits may be required from MNRF, DFO, and/or LRCA to complete 
work within the restricted activity timing window. 

• If timing restrictions cannot be adhered to, notify the Owner as soon as possible. 
The Owner may bring in the appropriate resource specialist to survey the area 
for sensitive features.  

• When construction schedule allows, plan construction activities in wet areas 
during frozen conditions. 

• Construction will be completed as quickly and efficiently as possible near 
environmentally sensitive features to minimize the disturbance to fish and 
wildlife.  

• Complete clean-up and interim reclamation of the Project footprint under non 
frozen conditions as soon as possible after decommissioning, when Project 
schedule allows. 

 
General Water Body Crossing Structure Installation and Removal Mitigation: 
• Vehicles and equipment will cross water bodies using existing and/or approved 

equipment crossings. 
• Remove temporary water body crossing structures and associated fill materials 

when the crossing is no longer required after construction, unless otherwise 
agreed upon in third-party agreements. 

 
Clear-Span Structure Installation and Removal Mitigation: 
• Use existing bridges to cross water bodies and comply with conditions outlined 

in road use agreements. 
• Under non frozen conditions and where regulatory approvals allow, clear-span 

structures (e.g., clear-span bridges or rig mats) may be installed to limit impacts 
to water bodies. 

• 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). 

• For clear-span structures, no work will take place below the ordinary high water 
mark, and no structures or fill will be placed below the ordinary high water mark 
(e.g., decking, approaches, abutments, footings, armouring), unless approved 
by the appropriate regulatory agency. Clear-span structures abutments with 
wings may require hauling in of fill material and placing geotextile fabric 
between the fill material and the surface layer. 

• Line clear-span bridges with impervious geotextile.  
• Side containment for clear-span bridges must be constructed of plywood or 

logs. 
• Clear-span structures (e.g., clear-span bridges and rig mats) will be removed in 

a manner that protects the banks from erosion and maintains flow in a water 
body. 

• Temporary bridges on private land or First Nation Reserve will be 
decommissioned in consultation with the landowner or community. 

 
Instream Construction Mitigation: 
• Instream construction will be completed in isolation of flowing water (i.e., use 

isolation methods for the installation and removal of culverts where surface 
water exists at the time of construction) (refer to Appendix 4-II, Figure B 5).  

• Use the dam and pump method during culvert installations and removals to 
maintain downstream flow and reduce sediment mobilization caused by 
instream construction (refer to Appendix 4-II, Figure B-5), recognizing that the 
dam and pump system will be implemented in accordance with the conditions 
outlined in O.Reg. 64/16 (i.e., exemption conditions for Permit To Take Water 
[PTTW]). 
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Table 13-21:  Potential Effects, Mitigation and Net Effects for Fish and Fish Habitat 
Criteria Indicators Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

       

• Construct upstream and downstream dams of sandbags, cube bags, meter 
bags, steel plates, or Aquadams™. Clean, non-earthen materials will be used 
to isolate the workspace. Earthen berms will not be used to isolate the 
workspace.  

• Pump bypass water from upstream, across the isolated workspace through a 
hose, and onto an energy dissipation device prior to entering the water body 
downstream from the isolated workspace. 

• Pump grey water (i.e., water that cannot be returned into a water body) onto 
stable, well vegetated areas, sheeting, rocks, sand bags, or into settling ponds, 
or other appropriate sediment filtering devices. Complete dewatering in a 
manner that does not cause erosion or allow sediment to re-enter a water body 
(at least 50 m away). Grey water should not flow directly into a water body. 

• Continuously monitor dams for proper seal. 
• Place the pumps and generators in a secondary containment as described to 

prevent fuel and any other deleterious substances from impacting soil, 
vegetation, or a water body.  

• Pump intakes should not disturb the bed. 
• Monitor the pumping operation at all times, and adjust the pump as necessary 

to maintain 100% downstream flow of water and near-normal water levels 
upstream and downstream from the isolated workspace.  

• A backup pump and extra hoses of equal or greater capacity must be on site at 
all times in case the primary pump fails. 

• Prior to removal of the isolation, accumulated sediment and spoil materials 
within the isolated area will be removed to a location where they will not re-enter 
any water body.  

• 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. 

 
Culvert Installation and Removal Mitigation: 
• Install culverts in accordance with all environmental approval conditions.  
• Culverts on private land or First Nation Reserve will be decommissioned in 

consultation with the landowner or community.  

 
Ice Bridge Installation and Removal Mitigation: 
• During winter construction, ice bridge may be used as temporary crossing 

structures to travel over frozen water bodies if approved by the appropriate 
regulatory agency; the snow is cleared and additional clean (ambient) water 
added to strengthen the crossing.  

• Install ice bridge using clean (ambient) water drawn from an approved source 
and/or clean snow ploughed-in from surrounding areas (refer to Appendix 4-II, 
Figures B-11 and B-12). 

• Install ice bridges only at sites with gently sloping banks. Use snow and ice to 
slope approaches. 

• Use the following best management practices during ice bridge or snow fill 
construction:  
o Construct ice bridge approaches using clean, compacted snow and ice to 

a sufficient depth to protect the banks of the water body.  
o Do not place any fill below the high water mark of the water body (except 

temporary snow fill). However, clean logs may be used to stabilize 
approaches. 

o Where logs are used to stabilize the approaches of an ice bridge or snow 
fill: 
 The logs are clean and securely bound together so they can be easily 

removed. 
 No logs or woody debris are to be left within the water body or on the 

banks or shoreline where they can wash into the water body. 
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• A v-notch will be created in the centre of the ice bridge to allow the ice bridge 

to melt from the centre and to prevent blocking fish passage, channel erosion, 
and flooding. 

• Logs used to stabilize approaches will be removed prior to spring freshet. 
• Ice bridges on private land or First Nation Reserve will be decommissioned in 

consultation with the landowner or community.  
 
Snow Fill Installation and Removal Mitigation: 
• During winter construction, snow fill may be used as temporary crossing 

structures to travel over frozen water bodies if approved by the appropriate 
regulatory agency; the clean snow is gathered from the surrounding area or is 
mechanically created in one location and compacted between the two banks of 
the water body to create a crossing. Install snow fill using water drawn from an 
approved source and/or clean snow ploughed-in from surrounding areas (refer 
to Appendix 4-II, Figure B-12). 

• Install ice bridges only at sites with gently sloping banks. Use snow and ice to 
slope approaches. 

• Use the following best management practices during ice bridge or snow fill 
construction:  
o Construct ice bridge and snow fill approaches using clean, compacted 

snow and ice to a sufficient depth to protect the banks of the water body.  
o Do not place any fill below the high water mark of the water body (except 

temporary snow fill). However, clean logs may be used to stabilize 
approaches. 

o Where logs are used to stabilize the approaches of an ice bridge or snow 
fill: 
 The logs are clean and securely bound together so they can be 

easily removed. 
 No logs or woody debris are to be left within the water body or on 

the banks or shoreline where they can wash into the water body. 
• Logs used to stabilize approaches will be removed prior to spring freshet. 
• Snow fills on private land or First Nation Reserve will be decommissioned in 

consultation with the landowner or community.  
 
Beaver Dam Removal or Dewatering Mitigation 
• Beaver dam removal will avoid damaging the original channel bed and banks. 

If any disturbance occurs, banks will be restored to a stable condition. 
• If the beaver dam is altered, the width of the opening in the beaver dam will not 

exceed the width of the original channel. 
• Beaver dam removal will be completed gradually, with removal works 

completed by hand if possible to allow for more gradual draining that minimizes 
scour, sedimentation, and fish stranding.  

• If a series of beaver dams is being removed, the removal will be completed in 
a downstream to upstream order to minimize downstream flooding and erosion. 

 
Reclamation Mitigation: 
• 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. 

• Restore disturbed bed and banks to their original contour and gradient. If the 
original gradient cannot be restored due to stability, a stable gradient that does 
not obstruct fish passage will be constructed. 

• If replacement rock reinforcement/armouring is required to stabilize eroding or 
exposed areas of the bank, appropriated sized clean rock will be used and 
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installed at a similar slope, maintaining a uniform bank/shoreline and natural 
stream/shoreline alignment. 

 
Operation Phase: 
Fish and Fish Habitat Mitigation: 
• Existing roads and trails identified in Access and Construction Environmental 

Maps will be used. 
• Vehicles and equipment will cross water bodies using existing and/or approved 

equipment crossings.  
• Fording of a water body is not permitted, unless approved by the appropriate 

regulatory agencies.  
• Travel in the 30 m water body buffer at water body crossing will be 

perpendicular to the water body.  
• DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including 

Aquatic Species at Risk (DFO 2016a) will be applied. 
• Applicable measures from MNRF’s Environmental Guidelines for Access 

Roads and Water Crossings (MNR 1990), and Forest Management Guide for 
Conserving Biodiversity at the Stand and Site Scales (MNR 2010a) and its 
associated Background Rationale document (MNR 2010b) will be followed. 

• NextBridge, its authorized representatives, contractor(s), and subcontractors, 
will adhere to the recommended timing windows and restrictions described in 
Table 4-III-4 (refer to Appendix 4-III).  

• Avoid activities below the high water mark (e.g., clearing vegetation) during the 
restricted activity timing window (refer to Appendix 4-III, Table 4-III-4). 

• Immediately remove debris (i.e., except trees) or soil inadvertently deposited 
below the high water mark of water bodies to minimize disturbance to the bed 
and banks. 

• Trees naturally or accidently felled below the high watermark of water bodies 
will be left where they fall. 

• Do not skid logs across or push logs into water bodies.  
• Vegetation clearing within the 30 m water body buffer will be limited to where 

vegetation may present a safety hazard during construction or operations. 
Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystems 

Habitat availability 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to habitat availability 
from changes in riparian 
vegetation 

Construction Phase:  
Fish and Fish Habitat Mitigation: 
Implement Fish and Fish Habitat Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above. In 
addition, implement the following measures: 
• Do not skid logs across or push logs into water bodies.  
• 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. 

• Mechanical clearing and other equipment activity will be minimized within the 
30 m water body buffer.  

 
Regulatory Approval Mitigation: 
Implement Regulatory Approval Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above.  
 
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 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).  

Construction Phase:  
• A reconnaissance for undocumented water bodies 

within the Project Site will be completed prior to 
construction of each segment to document water bodies 
not included on the water body crossing list (refer to 
Appendix 4-II, Appendix I). 

• 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 environmental monitoring will be 
conducted after the completion of the construction 
activities and continue into the operation phase, and will 
include such activities as examining and documenting 
the success of reclamation measures. 

  
Operation Phase:  
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 

 
 
 

Net effect for 
Brook Trout, 
Northern Pike, 
Walleye, and 
aquatic 
ecosystems - 
Alteration to 
habitat availability 
from changes in 
riparian 
vegetation.  
 
No net effect for 
Lake Sturgeon 
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• Vegetation clearing within the 30 m water body buffer will be limited to where 
vegetation may present a safety hazard during construction or operations.  

• 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.  

• Maintain low vegetation 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.  

 
Reclamation Mitigation: 
• 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 Biodiversity at the Stand and Site Scales 
(refer to Appendix 4-II, Appendix H3; MNR 2010a) and its associated 
Background Rationale document (MNR 2010b). 

 
Operation Phase: 
Fish and Fish Habitat Mitigation: 
Implement Fish and Fish Habitat Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above. In 
addition, implement the following measures: 
• Vegetation clearing within the 30 m water body buffer will be limited to where 

vegetation may present a health, safety, and environmental (HSE) hazard to 
Project operation and maintenance. 

• No turning of vehicles and equipment will be allowed in the 30 m water body 
buffer to minimize soil disturbance. 

• Maintain low vegetation or vegetated ground mat within the 30 m water body 
buffer to the extent practicable. 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystem 

Habitat availability 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to habitat availability 
from change to hydrology or 
groundwater 

Construction Phase: 
Fish and Fish Habitat Mitigation:  
• Use existing roads and trails as identified on the Access and Construction 

Environmental Maps and comply with conditions outlined in road use 
agreements.  

• The 30 m water body buffer will be flagged prior to the start of clearing activities 
of each segment. 

• 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). 

• Locate temporary workspaces outside the 30 m water body buffer, wherever 
practicable. If Project activities require equipment within the 30 m water body 
buffer (e.g., line stringing), the Contractor will notify the Owner to obtain the 
appropriate regulatory approvals. 

• In the event that a previously unidentified water body is suspected or 
encountered, implement the Undocumented Water Body Discovery 
Contingency Plan (refer to Appendix-II, Section 7.7). 

 
Regulatory Approval Mitigation: 
Implement Regulatory Approval Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above.  
 
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). 

Construction Phase:  
• A reconnaissance for undocumented water bodies 

within the Project Site will be completed prior to 
construction of each segment to document water bodies 
not included on the water body crossing list (refer to 
Appendix 4-II, Appendix I). 

• 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 environmental monitoring will be 
conducted after the completion of the construction 
activities and continue into the operation phase, and will 
include such activities as examining and documenting 
the success of reclamation measures. 

• Post-construction monitoring of total suspended solids 
and streamflow rates to verify the effectiveness of 
reclamation measures at selected water bodies those 
with greater sensitivity or implication to change from the 
standpoint of fish habitat, species at risk, channel 
stability, drainage pattern, or other environmental 
considerations. The specific monitoring locations will be 
determined during the permitting phases of the Project; 
however, it is expected that water bodies of varying size 
(small, medium, large) would be captured, recognizing 
that this would allow the performance/effectiveness of 

Net effect for 
Brook Trout, 
Northern Pike, 
Walleye, and 
aquatic 
ecosystems - 
Alteration to 
habitat availability 
from change to 
hydrology or 
groundwater  
 
No net effect for 
Lake Sturgeon 
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• 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 filter or direct runoff away from water bodies. 

• The Contractor may develop site-specific Erosion and Sedimentation Control 
Plan for review and approval by the Owner, when under wet conditions (e.g., 
excessive rain, wet weather, or flood-like conditions), saturated soils, or during 
spring break-up, or where soils prone to erosion are present. 

• 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: 
o silt fencing with stakes or straw bales; 
o geotextile fabric, landscape fabric, tarps, or similar products for ground 

cover or stockpiles;  
o sand/plastic bags and/or poly rolls (for use in temporary dams, catchment 

areas, or sumps); 
o shovels and small sledge hammers; 
o certified weed-free seed mix appropriate for the area; and 
o 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: 

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

 
Reclamation Mitigation: 
Implement Reclamation Mitigation listed in the potential effect for “Alteration to 
habitat availability from physical alteration of water bodies” above. In addition, 
implement the following measures: 
• Complete clean-up and interim reclamation of the Project footprint under non 

frozen conditions as soon as possible after decommissioning, when Project 
schedule allows. 

• Re-contour disturbed areas to restore drainage patterns and the approximate 
pre-construction profile. 

 
Operation Phase: 
Erosion Control Mitigation: 
• Existing roads and trails identified in Access and Construction Environmental 

Maps will be used. 
• DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including 

Aquatic Species at Risk (DFO 2016a) will be applied. 
• Applicable measures from MNRF’s Environmental Guidelines for Access 

Roads and Water Crossings (MNR 1990), and Forest Management Guide for 
Conserving Biodiversity at the Stand and Site Scales (MNR 2010a) and its 
associated Background Rationale document (MNR 2010b) will be followed. 

mitigation measures to be evaluated at a range of 
scales. 

 
Operation Phase:  
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 
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• Vegetation clearing within the 30 m water body buffer will be limited to where 
vegetation may present a health, safety, and environmental (HSE) hazard to 
Project operation and maintenance. 

• Selectively cut vegetation and restrict grubbing within areas with steep slopes 
or soils with risk of erosion. 

• Mechanical clearing and other equipment activity will be minimized within the 
30 m water body buffer.  

• Maintain low vegetation or vegetated ground mat within the 30 m water body 
buffer to the extent practicable. 

• No turning of equipment, or vehicles within the 30 m water body buffer (i.e., 
straight in, straight out) to the extent practicable. 

• Regrade areas with vehicle ruts and erosion gullies to conform to the local 
topography to maintain drainage patterns. 

• In areas where reseeding is required for erosion control, seeds will be applied 
in low reseeding rates to encourage the growth of native vegetation. 

• Multi-stage drainage and sediment controls will be employed at work sites as 
appropriate. 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystems 

Habitat availability 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to habitat availability 
from the release of sediment 
into a water body 

Construction Phase: 
Fish and Fish Habitat Mitigation:  
Implement Fish and Fish Habitat Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” and 
“Alteration to habitat availability from changes in riparian vegetation” above.  
 
Regulatory Approval Mitigation: 
• Implement Regulatory Approval Mitigation listed in the potential effect for 

“Alteration to habitat availability from physical alteration of water bodies” above.  
 
Schedule Mitigation: 
• Implement Schedule Mitigation listed in the potential effect for “Alteration to 

habitat availability from physical alteration of water bodies” above. In addition, 
implement the following measures: 

• 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. 

 
Erosion and Sedimentation Control Mitigation: 
• Implement Regulatory Approval Mitigation listed in the potential effect for 

“Alteration to habitat availability from change to hydrology or groundwater” 
above. In addition, implement the following measures: 

• Specific measures such as the use of berms or check dams, sediment fences, 
sumps, or settling ponds will be undertaken as required to prevent sediment 
laden water from entering a water body. 

• Install temporary sediment barriers (e.g., berms, silt fences; refer to Appendix 4-
II, Figures B-3 and B-4): 
o installed before or immediately after the ground is disturbed; 
o at the base of slopes leading to a water body; 
o between the edges of the disturbed area and a water body; 
o at other sloped areas with a water body downslope; 
o at the base of slopes leading to road crossings where vegetation has 

been disturbed; and  
o at the edge of the ROW as needed to prevent siltation of a water body 

downslope of the ROW. 
• Use biodegradable fabric matting on approach slopes, runoff diversion berms 

and cross ditches, as required, to stabilize soil for vegetation to establish (refer 
to Appendix 4-II, Figure B-4). 

 
Construction Phase:  
• Monitoring of turbidity and/or total suspended solids, 

streamflow rates, and/or water levels, at water body 
crossings in accordance with the requirements of 
regulatory permits and approvals.  

• A reconnaissance for undocumented water bodies 
within the Project Site will be completed prior to 
construction of each segment to document water bodies 
not included on the water body crossing list (refer to 
Appendix 4-II, Appendix I). 

• 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). 

• Monitoring/inspections of erosion and sediment 
management measures and bank stabilization features 
to verify effectiveness.  

• The Owner will conduct a final site inspection to assess 
that clean-up, reclamation, and erosion and sediment 
controls are complete and satisfactory before equipment 
is removed from the Project Site. 

• Post-construction environmental monitoring will be 
conducted after the completion of the construction 
activities and continue into the operation phase, and will 
include such activities as examining and documenting 
the success of reclamation measures. 

• Post-construction monitoring of total suspended solids 
and streamflow rates to verify the effectiveness of 
reclamation measures at selected water bodies those 
with greater sensitivity or implication to change from the 
standpoint of fish habitat, species at risk, channel 

Net effect –  
Alteration to 
habitat availability 
from the release of 
sediment into a 
water body 
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• Do not place fill within primary banks for clear-span structures abutment 
construction, unless approved by the appropriate regulatory agencies. Clear-
span structures abutments with wings may require hauling in of fill material and 
placing geotextile fabric between the fill material and the surface layer. 

• Do not place any fill below the high water mark of the water body (except 
temporary snow fill). However, clean logs may be used to stabilize approaches. 

• The 30 m water body buffer and vegetation height will be increased around 
water bodies with steep slope if it is determined to be suitable or necessary to 
protect the water body from sediment mobilization.  

• Conduct grading away from water bodies to reduce the risk of sediment and 
other material entering the water body.  

 
Instream Construction Mitigation: 
• Implement Instream Construction Mitigation listed in the potential effect for 

“Alteration to habitat availability from physical alteration of water bodies” above.  
 
Reclamation Mitigation: 
Implement Reclamation Mitigation listed in the potential effect for “Alteration to 
habitat availability from change to hydrology or groundwater” above. In addition, 
implement the following measures: 
• Install rollback or other bank stabilization methods (e.g., live willow cuttings) at 

water crossings when reconstructing water body banks, as required or request 
by landowner, to improve stability and to re-establish cover and habitat for fish-
bearing water bodies.  

• 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: 
Erosion Control Mitigation: 
Implement Erosion Control Mitigation listed in the potential effect for “Alteration to 
habitat availability from change to hydrology or groundwater” above. In addition, 
implement the following measures: 
• Specific measures such as installing temporary sediment barriers (e.g., berms, 

silt fences) will be undertaken as required to prevent sediment laden water from 
entering a water body. 

stability, drainage pattern, or other environmental 
considerations. The specific monitoring locations will be 
determined during the permitting phases of the Project; 
however, it is expected that water bodies of varying size 
(small, medium, large) would be captured, recognizing 
that this would allow the performance/effectiveness of 
mitigation measures to be evaluated at a range of 
scales. 

• Post-construction monitoring/inspections of new 
permanent water body crossing structures and new 
roadside drainage features to assess integrity of 
permanent water body crossing structures, signs of 
changes to the morphology of the water body channel 
at new permanent water body crossing structures, and 
signs of blockages or debris at new drainage features. 

• Monitoring/inspections of erosion and sediment 
management measures, and bank stabilization 
features, and coffer dams to verify effectiveness. 

• Post-construction monitoring at water body crossings to 
verify that erosion and sediment control measures have 
been successful (e.g., bank restoration and 
re-vegetation).  

• The integrity of the water body crossing structures will 
be inspected regularly and during periods of high run-
off, such as the spring freshet. Changes to the 
morphology of the water body channel or to sediment 
loading will be identified and addressed, as needed. 

 
Operation Phase: 
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 

• Periodically (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). 
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Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystems 

Habitat Availability Project activities during the construction phase, including: 
• site access development, site preparation and soil 

salvage (e.g., clearing and grubbing); 
• material handling and hauling; 
• vehicular exhaust; 
• construction of temporary workspaces; 
•  decommissioning of temporary access roads and 

workspaces; and 
• clean-up and reclamation. 

Alteration to habitat availability 
from change to dust and air 
emissions  

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: 

• 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). 
• Retain compatible vegetation (e.g., below 2 metres (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: 
• 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 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystem 

Habitat availability Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 
 

Alteration to habitat availability 
from herbicide use  

Construction Phase: 
• The use of herbicides is prohibited. 
 
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. 

• 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.  

Operation Phase: 
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance.  

No net effect 
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Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
Aquatic 
ecosystem 

Habitat availability 
 

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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to habitat availability 
from placement of crossing 
structures affecting channel 
morphology  

Construction Phase: 
Implement mitigation measures listed in the potential effect for “Alteration to habitat 
availability from physical alteration of water bodies” above.  
In addition, implement the Erosion Control Measures listed in the potential effect 
for “Alteration to habitat availability from physical alteration of water bodies” above. 
 
Operation Phase: 
Fish and Fish Habitat Mitigation:  
Implement Fish and Fish Habitat Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above.  

Construction Phase:  
Implement inspection and monitoring details listed in the 
potential effect for “Alteration to habitat availability from 
physical alteration of water bodies” above.  
 
Operation Phase:  
Implement inspection and monitoring details listed in the 
potential effect for “Alteration to habitat availability from 
physical alteration of water bodies” above.  

Net effect –  
Alteration to 
habitat availability 
from placement of 
crossing 
structures 
affecting channel 
morphology  

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
 

Abundance 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration of abundance or 
distribution of fish from 
changes to habitat availability 

Apply same mitigation identified for habitat availability indicator Apply same inspection / monitoring as for habitat availability 
indicator 

Net effect –  
Alteration to 
abundance or 
distribution from 
changes to habitat 
availability 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 

Abundance 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Injury or mortality of fish from 
construction activities 

Construction Phase: 
Fish and Fish Habitat Mitigation:  
• Use existing roads and trails as identified on the Access and Construction 

Environmental Maps and comply with conditions outlined in road use 
agreements.  

• 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). 

• Locate temporary workspaces outside the 30 m water body buffer, wherever 
practicable. If Project activities require equipment within the 30 m water body 
buffer (e.g., line stringing), the Contractor will notify the Owner to obtain the 
appropriate regulatory approvals. 

• In the event that a previously unidentified water body is suspected or 
encountered, implement the Undocumented Water Body Discovery 
Contingency Plan (refer to Appendix-II, Section 7.7). 

 
Regulatory Approval Mitigation: 
Implement Regulatory Approval Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above. In 
addition, implement the following measures: 
• Obtain regulatory approval from the appropriate regulator (MNRF, DFO, and/or 

LRCA), as applicable, and salvage any fish behind isolation structures and 
relocate under the guidance of a qualified fisheries expert prior to instream 
construction. The fish salvage will involve techniques to capture all of the fish 
potentially present, including Northern Brook Lamprey where the habitat is likely 
to support this species. 

• Water diversion hoses will be screened as per the Freshwater Intake End of 
Pipe Fish Screen Guidelines (refer to Appendix H7; DFO1995). 

 

Construction Phase:  
• A reconnaissance for undocumented water bodies 

within the Project Site will be completed prior to 
construction of each segment to document water bodies 
not included on the water body crossing list (refer to 
Appendix 4-II, Appendix I). 

• 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. 

• Pump intakes will be continually inspected for entrained 
or impinged fish where instream work is completed. 

•  Environmental Inspector will be on-site during 
construction to monitor the installation of temporary 
equipment water body crossing structures.  

• 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). 

• If fording is approved by the appropriate regulatory 
agency, a site inspection will be completed prior to 
construction to determine whether bed, banks, and fish 
habitat conditions at specific water bodies are suitable 
for the use of a ford.  

• Where culverts are proposed, a fish and fish habitat 
survey will be completed prior to construction to 
determine the suitability of the crossing structure.  

•  

No net effect 
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    Schedule Mitigation: 
• Avoid construction activities below the high water mark (e.g., clearing 

vegetation, installing, or removing equipment crossing structures or fill) during 
the restricted activity timing window (Refer to Appendix 4-II, Appendix I).  

• The restricted activity timing windows will not be applicable if all work is 
completed above the high water mark, if the water body is frozen to bottom and 
an ice bridge or snow fill is constructed, or when using the equipment crossing 
structures. 

• If timing restrictions cannot be adhered to, a resource specialist may need to 
survey the area for sensitive fish and fish habitat and based on the results of 
the survey, a site-specific mitigation and monitoring plan will be developed. An 
application with a description of the fish and fish habitat in the water body and 
site-specific mitigation measures will be submitted to MNRF, DFO, and/or 
LRCA prior to construction of each segment. Based on the regulatory review, 
additional permits may be required from MNRF, DFO, and/or LRCA to complete 
work within the restricted activity timing window. 

• If timing restrictions cannot be adhered to, notify the Owner as soon as possible. 
The Owner may bring in the appropriate resource specialist to survey the area 
for sensitive features.  

• Construction will be completed as quickly and efficiently as possible near 
environmentally sensitive features to minimize the disturbance to fish and 
wildlife.  

• Schedule Project clean-up and reclamation to avoid or minimize interference to 
wildlife, migratory birds, and fish spawning as much as possible. Refer to the 
Environmental Alignment Sheets and Access, Construction Environmental 
Maps, and Table 4-II-1 for timing restrictions (refer to Appendix 4-II, Table 4-II-
1). 

 
Water Body Structures Installation and Removal mitigation: 
Implement Water Body Structures Installation and Removal Mitigation listed in the 
potential effect for “Alteration to habitat availability from physical alteration of water 
bodies” above.  
 
Instream Construction Mitigation: 
Implement Instream Construction Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above.  
 
Beaver Dam Removal or Dewatering Mitigation: 
Implement Beaver Dam Removal or Dewatering Mitigation listed in the potential 
effect for “Alteration to habitat availability from physical alteration of water bodies” 
above. In addition, implement the following measures: 
• Any fish within the beaver dam impoundment will be salvaged and relocated 

under the guidance of a qualified fisheries expert prior to and during dewatering, 
provided it is safe to do so and appropriate. Regulatory approval from the MNRF 
will be obtained to complete the fish salvage. The fish salvage will involve 
techniques to capture all of the fish potentially present, including Northern Brook 
Lamprey where the habitat is likely to support this species. Following 
dewatering, fish stranded in pools or newly flooded areas will be salvaged and 
relocated. 

 
Reclamation Mitigation: 
• Restore disturbed bed and banks to their original contour and gradient. If the 

original gradient cannot be restored due to stability, a stable gradient that does 
not obstruct fish passage will be constructed.  

 

• Environmental Inspector will be on-site during 
construction to monitor the removal of temporary 
equipment water body crossing structures. 

 
Operation Phase:  
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 

Periodically (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). 
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Operation Phase: 
Fish and Fish Habitat Mitigation: 
• Existing roads and trails identified in Access and Construction Environmental 

Maps will be used. 
• Vehicles and equipment will cross water bodies using existing and/or approved 

equipment crossings.  
• Fording of a water body is not permitted, unless approved by the appropriate 

regulatory agencies.  
• DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including 

Aquatic Species at Risk (DFO 2016a) will be applied. 
• NextBridge, its authorized representatives, contractor(s), and subcontractors, 

will adhere to the recommended timing windows and restrictions described in 
Table 4-III-4 (refer to Appendix 4-III).  

Avoid activities below the high water mark (e.g., clearing vegetation) during 
the restricted activity timing window (refer to Appendix 4-III, Table 4-III-4). 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 

Abundance 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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to abundance and 
distribution of fish from 
placement of crossing 
structures affecting access to 
habitat 

Construction Phase: 
Fish and Fish Habitat Mitigation:  
• Use existing roads and trails as identified on the Access and Construction 

Environmental Maps and comply with conditions outlined in road use 
agreements.  

• Avoid placement of equipment or any other construction materials within a 
wetland or within the 30 m water body buffer. 

• In the event that a previously unidentified water body is suspected or 
encountered, implement the Undocumented Water Body Discovery 
Contingency Plan (refer to Appendix-II, Section 7.7). 

• Water body crossings must not impede water flow at any time of the year. 
• Repair the water body crossing structures, if warranted, as soon as practicable 

after noticing repairs are necessary. 
 
Regulatory Approval Mitigation: 
Implement mitigation measures listed in the potential effect for “Injury or mortality 
of fish from construction activities” above.  
 
Schedule Mitigation: 
Implement mitigation measures listed in the potential effect for “Alteration to habitat 
availability from physical alteration of water bodies” above.  

 
Water Body Crossing Structure Installation and Removal Mitigation: 
Implement mitigation measures listed in the potential effect for “Alteration to habitat 
availability from physical alteration of water bodies” above.  
  
Clear-Span Structure Installation and Removal Mitigation: 
• Use existing bridges to cross water bodies and comply with conditions outlined 

in road use agreements. 
• Under non frozen conditions and where regulatory approvals allow, clear-span 

structures (e.g., clear-span bridges or rig mats) may be installed to limit impacts 
to water bodies. 

• 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). 

• Clear-span structures (e.g., clear-span bridges and rig mats) will be removed in 
a manner that protects the banks from erosion and maintains flow in a water 
body. 

• Temporary bridges on private land or First Nation Reserve will be 
decommissioned in consultation with the landowner or community. 

 

Construction Phase: 
• A reconnaissance for undocumented water bodies 

within the Project Site will be completed prior to 
construction of each segment to document water bodies 
not included on the water body crossing list (refer to 
Appendix 4-II, Appendix I). 

• 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. 

•  Where culverts are proposed, a fish and fish habitat 
survey will be completed prior to construction to 
determine the suitability of the crossing structure.  

• Environmental Inspector will be on-site during 
construction to monitor the installation of temporary 
equipment water body crossing structures.  

• 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). 

• Environmental Inspector will be on-site during 
construction to monitor the removal of temporary 
equipment water body crossing structures. 

• Post-construction monitoring/inspections of new 
permanent water body crossing structures and new 
roadside drainage features to assess integrity of 
permanent water body crossing structures, signs of 
changes to the morphology of the water body channel 
at new permanent water body crossing structures, and 
signs of blockages or debris at new drainage features. 

 
Operation Phase:  
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 

• Periodically (e.g., before and/or after spring freshet) 
inspect and maintain culverts to prevent blockages from 

Net effect Brook 
Trout, Northern 
Pike and Walleye 
–  
Alteration to 
abundance and 
distribution of fish 
from placement of 
crossing 
structures 
affecting access to 
habitat 
 
No net effect for 
Lake Sturgeon 
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Instream Construction Mitigation: 
Implement Instream Construction Mitigation listed in the potential effect for 
“Alteration to habitat availability from physical alteration of water bodies” above.  
  
Culvert Installation and Removal Mitigation: 
Implement Culvert Installation and Removal Mitigation listed in the potential effect 
for “Alteration to habitat availability from physical alteration of water bodies” above.  

  
Ice Bridge Installation and Removal Mitigation: 
Implement Ice Bridge Installation and Removal Mitigation listed in the potential 
effect for “Alteration to habitat availability from physical alteration of water bodies” 
above.  
  

Snow Fill Installation and Removal Mitigation: 
Implement Snow Fill Installation and Removal Mitigation listed in the potential 
effect for “Alteration to habitat availability from physical alteration of water bodies” 
above.  
  
Beaver Dam Removal or Dewatering Mitigation: 
Implement Beaver Dam Removal or Dewatering Mitigation listed in the potential 
effect for “Injury or mortality of fish from construction activities” above.  
  
Operation Phase: 
Fish and Fish Habitat Mitigation: 
• Existing roads and trails identified in Access and Construction Environmental 

Maps will be used. 
• Vehicles and equipment will cross water bodies using existing and/or approved 

equipment crossings.  
• DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including 

Aquatic Species at Risk (DFO 2016a) will be applied. 
• Applicable measures from MNRF’s Environmental Guidelines for Access 

Roads and Water Crossings (MNR 1990), and Forest Management Guide for 
Conserving Biodiversity at the Stand and Site Scales (MNR 2010a) and its 
associated Background Rationale document (MNR 2010b) will be followed. 

• NextBridge, its authorized representatives, contractor(s), and subcontractors, 
will adhere to the recommended timing windows and restrictions described in 
Table 4-III-4 (refer to Appendix 4-III).  

• Avoid activities below the high water mark (e.g., clearing vegetation) during the 
restricted activity timing window (refer to Appendix 4-III, Table 4-III-4). 

• Immediately remove debris (i.e., except trees) or soil inadvertently deposited 
below the high watermark of water bodies to minimize disturbance to the bed 
and banks. 

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).  

 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 
 

Abundance and 
Distribution 

Project activities during the construction phase, including: 
• site access development; 
• foundation installation; and 
• use of explosives. 

Injury or mortality of fish from 
blasting 

Construction Phase: 
Blasting Mitigation 
• Obtain regulatory approvals as required from applicable regulatory agencies 

prior to blasting and implosion operations. 
• Blasting in a water body will not be permitted unless otherwise approved by the 

appropriate regulatory agency. 
• Obtain permits as required from applicable regulatory agencies prior to blasting 

and implosion operations. 
• Blasting operations will adhere to applicable regulations and guidelines for 

transportation, handling, storage and use of explosives: 
• Natural Resources Canada’s permit under the Explosives Act (Government of 

Canada 1985) for the use, storage, or transportation of explosives;  

Construction Phase: 
• The Environmental Inspector will monitor blasting 

operations. 
• 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 
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• Ontario Ministry of Labour’s safety regulations per the Occupational Health and 
Safety Act (Government of Ontario 1990b), including the filing of a notice of 
Project at least 30 days prior to the start of construction; 

• NAV Canada’s Land Use Assessment Form per the Land Use Program for 
blasting operations; 

• Local Municipalities’ Noise Bylaws; 
• DFO’s Measures to Avoid Causing Harm to Fish and Fish Habitat Including 

Aquatic Species at Risk (DFO 2016); and 
• Guidelines for the Use of Explosives in or Near Canadian Fisheries Waters 

(refer to Appendix H8; Wright and Hopky 1998) for setback distances from fish-
bearing water bodies or wetlands. 

• Ripping is preferred over blasting where rock is encountered. 
• Use of explosives for foundation excavations and access roads will be limited 

to conditions that do not allow for typical or standard drilling methods. 
• In the event that blasting is required, adhere to the Blasting Management Plan 

(refer to Appendix 4-II, Section 8.3). 
• The Contractor will develop a detailed Blasting Management Plan for review 

and approval by the Owner prior to blasting and implosion operation that 
describes specific measures that would be implemented if blasting is required. 
The plan will also include safety and exclusions zones, emergency and 
response procedures, and contact information.  

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 

Abundance and 
Distribution 

Project activities during the construction phase, including: 
• site access development; 
• construction of temporary workspaces; 
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to fish abundance 
and distribution from changes 
to public access to 
recreational angling areas 

Construction Phase: 
Fish and Fish Habitat Mitigation: 
• Use existing roads and trails as identified on the Access and Construction 

Environmental Maps and comply with conditions outlined in road use 
agreements.  

• Construct upgraded existing and new access roads in consultation with 
landowners, industrial land users (e.g., forestry, mining) and in compliance with 
applicable legislation, regulations, and requirements identified in permits and 
authorizations. 

• Temporary access roads will be decommissioned in accordance with regulatory 
approvals and will follow MNRF’s Environmental Guidelines for Access Roads 
and Water Crossings (refer to Appendix 4-II, Appendix H2; MNR 1990).  

• Reclaim temporary access roads after decommissioning by implementing 
clean-up and reclamation measures in the CEPP (refer to Appendix 4-II, 
Section 6.9). 

•  Hunting and fishing in the Project footprint by Project personnel is prohibited. 
 
Construction Phase: 
Fish and Fish Habitat Mitigation: 
• Existing roads and trails identified in Access and Construction Environmental 

Maps will be used. 
• Hunting and fishing on the Project footprint by Project personnel is prohibited. 

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. 

 
Operation Phase: 
• NextBridge will oversee implementation of the 

environmental management measures described in the 
OEMP during operation and maintenance. 

Net effect Brook 
Trout, Northern 
Pike and Walleye 
–  
Alteration to fish 
abundance and 
distribution from 
changes to public 
access to 
recreational 
angling areas 
 
No net effect for 
Lake Sturgeon 

Brook Trout 
Northern Pike 
Walleye 
Lake Sturgeon 

Abundance 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 infrastructures; and 
• clean-up and reclamation. 

Alteration to abundance and 
distribution of fish from spills 
of fuel or other materials 

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. 

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

preferred ROW. 

• 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, and 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 1990b). 

• Project personnel will be trained for handling, receiving, and 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 L 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 

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 13-21:  Potential Effects, Mitigation and Net Effects for Fish and Fish Habitat 
Criteria Indicators Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

       

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: 
• Keep equipment well maintained.  
• Equipment for ROW maintenance activities will be routinely inspected for leaks. 
• 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. 

• Re-fuelling or equipment maintenance activities will follow mitigation measures 
outlined in the Spill Prevention and Response Contingency Plan (refer to 
Appendix 4-III, Appendix C). 

• Re-fuelling or equipment maintenance activities are not to occur within 100 m 
of a water body. 

• If the Contractor plans to use salt on access roads constructed, or within the 
Project footprint, the Contractor must prepare, and submit for approval to 
NextBridge, a Salt Management Plan.  

• The Salt Management Plan should consider Industry Best Management 
Practices for road salt management.  

• 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). 

Aquatic 
ecosystems 

Community 
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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Injury or mortality of aquatic 
organisms from construction 
activities 

Construction Phase: 
Implement the mitigation measures listed in the potential effect for “Injury or 
mortality of fish from construction activities” above. In addition, implement the 
Blasting Mitigation listed in the potential effect for “Injury or mortality of fish from 
blasting” above. 
 
Operation Phase: 
Implement the mitigation measures listed in the potential effect for “Injury or 
mortality of fish from construction activities” above.  
 

Construction Phase: 
• Implement the inspection and monitoring details listed in 

the potential effect for “Injury or mortality of fish from 
construction activities” above. In addition, implement the 
following monitoring measures: 

• The Environmental Inspector will monitor blasting 
operations. 

 
Operation Phase: 
• Implement the inspection and monitoring details listed in 

the potential effect for “Injury or mortality of fish from 
construction activities” above. 

No net effect 

Aquatic 
ecosystems 

Community 
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); 

• surface water management and erosion control;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to aquatic 
ecosystem community 
composition from changes to 
habitat availability 

Apply same mitigation identified for habitat availability indicator Apply same inspection / monitoring as for habitat availability 
indicator 

Net effect –  
Alteration to 
aquatic ecosystem 
community 
composition from 
changes to habitat 
availability 
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Table 13-21:  Potential Effects, Mitigation and Net Effects for Fish and Fish Habitat 
Criteria Indicators Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

       

Aquatic 
ecosystems 

Community 
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; 
• domestic waste (solid and liquid) management; 
• construction of temporary workspaces; 
• geotechnical investigations; 
• foundation installation; 
• conductor installation, including cable splicing;  
• decommissioning of temporary infrastructures; and 
• clean-up and reclamation. 
 
Project activities during the operation phase, including: 
• maintenance of access roads, transmission line, and 

preferred ROW. 

Alteration to aquatic 
ecosystem community 
composition from spills of fuel 
or other materials  

Construction Phase: 
Implement mitigation measures listed in the potential effect for “Alteration to 
abundance and distribution of fish from spills of fuel or other materials” above.  
 
Operation Phase: 
Implement mitigation measures listed in the potential effect for “Alteration to 
abundance and distribution of fish from spills of fuel or other materials” above. 

Construction Phase: 
Implement inspection and monitoring measures listed in the 
potential effect for “Alteration to abundance and distribution 
of fish from spills of fuel or other materials” above. 
 
Operation Phase: 
Implement inspection and monitoring measures listed in the 
potential effect for “Alteration to abundance and distribution 
of fish from spills of fuel or other materials” above. 

No net effect 

ROW = right-of-way; DFO = Fisheries and Oceans Canada; MNRF = Ministry of Natural Resources and Forestry; LRCA = Lakehead Region Conservation Authority; SEL = Sustainable Forest Licence; CLVA = Critical landform/vegetation association; OEMP = Operation Environmental Management Plan; ROW = 
right-of-way; brook trout = Salvelinus fontinalis, northern pike= Esox lucius, walleye = Sander vitreus, lake sturgeon = Acipenser fulvescens
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13.8 Net Effects Characterization 
13.8.1 Approach 
The effects assessment approach followed the general process described in Section 5.5 (methods section). 
Potential effects with no predicted net effect on the criteria after implementation of mitigation identified in 
Table 13-21 are not carried forward to the net effects characterization. Net effects are described using the factors 
of significance identified in Table 5.5-1. Effects levels are defined for the magnitude of factors of significance for 
fish and fish habitat in Table 13-22. 

Table 13-22:  Magnitude Effect Levels for Fish and Fish Habitat 

Criteria Indicator / Net 
Effect 

Magnitude Level Definition 

Negligible Low Moderate High 

 Brook trout 

 Northern 
pike 

 Walleye 

 Lake 
sturgeon 

 Aquatic 
ecosystems 

 Habitat 
availability 

 Abundance 

 Distribution 

 Community 
composition 

 

A small change to 
an indicator that is 
expected to be 
within the range of 
baseline, or 
natural variability, 
and not expected 
to result in a 
measurable net 
effect to the 
population of the 
criteria species or 
structure and 
function of aquatic 
ecosystems 

A change 
(discernable) to 
an indicator that 
is expected to be 
at or slightly 
exceed the limits 
of baseline, that 
would be 
expected to 
result in a minor 
measurable net 
effect to the 
population of the 
criteria species 
or structure and 
function of 
aquatic 
ecosystems 

A defined 
change to an 
indicator that is 
potentially 
detrimental but 
manageable, 
and expected to 
result in a clearly 
defined change 
to the population 
of the criteria 
species or 
structure and 
function of 
aquatic 
ecosystems, but 
well within the 
resilience limits 
and adaptive 
capacity 

A discernable 
change to an 
indicator that is 
detrimental and 
may pose a 
serious risk and 
not be 
manageable. 
The amount of 
change to the 
population of the 
criteria species 
or structure and 
function of 
aquatic 
ecosystems is 
near or 
exceeding the 
predicted 
resilience limits 
and adaptive 
capacity 

Note: brook trout = Salvelinus fontinalis, northern pike= Esox lucius, walleye = Sander vitreus, lake sturgeon = Acipenser fulvescens
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13.8.2 Results 
Net effects are described after the implementation of effective mitigation, and summarized according to direction, 
magnitude, geographic extent, duration/irreversibility, frequency, and likelihood of the effect occurring following 
the methods described in Section 5.5.4. Effective implementation of mitigation summarized in Table 13-21, 
Section 13.7, the CEPP (Appendix 4-II), and OEMP (Appendix 4-III) is expected to reduce the magnitude and 
duration of net effects on fish and fish habitat criteria. 

13.8.2.1 Brook Trout, Northern Pike, Walleye, Aquatic Ecosystems – Habitat 
Availability 

13.8.2.1.1 Alteration to habitat availability from physical alteration of water bodies 
The alteration to habitat availability from the physical alteration of water bodies crossed by the preferred route 
ROW and access roads is expected to be minimal with effective implementation of the mitigation described in 
Table 13-21, the CEPP (Appendix 4-II), and OEMP (Appendix 4-III), thereby resulting in a net effect of negligible 
magnitude on the self-sustaining and ecologically effective populations of brook trout, northern pike, and walleye, 
and the structure and function of aquatic ecosystems during construction and operations. Key mitigation measures 
include selecting the appropriate type of crossing structure for each water body and respecting restricted activity 
timing windows for work below the high water mark. The monitoring programs (construction and post-construction) 
will also identify where additional mitigation may be required. As a result, this project-environment interaction is 
not expected to result in measurable changes to habitat availability (i.e., within the range of baseline or natural 
variability). 

The net effect on the populations of brook trout, northern pike, walleye, and the structure and function of aquatic 
ecosystems from changes in habitat availability from physical alteration of water bodies during construction and 
operations was characterized as negligible magnitude, as small, direct, localized changes in habitat availability 
may occur where work is proposed below the high water mark. Effects to habitat availability would be expected to 
be nil for water bodies where no instream work will take place (i.e., no anticipated work below the high water mark), 
taking into account the effective implementation of the mitigation measures. A total of 3,235 m2 of brook trout, 
northern pike, walleye, and aquatic ecosystems habitat will have a permanent clear-span structure installed 
overhead, and 10,550 m2 of brook trout, northern pike, walleye, and aquatic ecosystems habitat will have a 
temporary clear-span structure installed overhead (Table 13-19).  

Where instream work is completed (i.e., smaller water bodies where culverts may be installed), the effects on 
habitat availability are expected to be minor and limited to a relatively small footprint immediately at the water body 
crossing location. A total of 112 m2 of brook trout, northern pike, walleye, and aquatic ecosystem habitat may be 
physically altered from the placement of permanent culverts instream, less than 0.01% of the Project footprint; 
1,550 m2 of brook trout, northern pike, walleye, and aquatic ecosystem habitat may be physically altered from the 
placement of temporary culverts instream, less than 0.01% of the Project footprint (Table 13-19). 

The geographic extent of the net effect on brook trout, northern pike, walleye, and aquatic ecosystems was 
characterized as the Project footprint, as the alteration to habitat availability would be confined to the immediate 
area of the water body crossing. The small changes to habitat availability would not be expected to result in a 
measurable net effect to the population of the criteria species or the structure and function of aquatic ecosystems. 

Temporary equipment water body crossings will be decommissioned and rehabilitated during and after completion 
of the construction stage, which is expected to last approximately two years. Therefore, much of the disturbance 
to habitat availability is anticipated to be reversible within two years following construction; therefore, the duration 
of the net effect was characterized as short- to medium-term for temporary equipment water body crossings. 
However, net effects related to the installation of permanent equipment water body crossing structures were 
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characterized as permanent, as permanent structures placed below the high water mark would be expected remain 
in place indefinitely (i.e., permanently).  

The frequency of the net effect on brook trout, northern pike, walleye, and aquatic ecosystems was characterized 
as continuous for culverts on permanent access roads, as the effect on habitat availability can be conservatively 
considered to occur on a continuous basis, but infrequent for all other water body crossing structures (i.e., would 
only occur rarely). Where proposed work will be above the high water mark, the likelihood of occurrence was 
considered unlikely; however, where proposed work is below the high water mark, the likelihood of occurrence 
was considered possible. In addition, where culverts are installed in small water bodies the likelihood of occurrence 
was considered probable. 

13.8.2.1.2 Alteration to habitat availability from changes in riparian vegetation 
The key mitigation measure of maintaining the water body buffer around each water body and rehabilitating the 
temporary equipment water body crossings substantially reduces effects to water bodies from changes in riparian 
vegetation. However, direct and indirect negative changes to habitat availability through physical changes to 
riparian vegetation are expected because of the alteration of the riparian vegetation and potential for subsequent 
changes to allochthonous inputs and water temperatures. The magnitude of the net effect was predicted to be 
negligible in that a small change to habitat availability (i.e., changes to allochthonous inputs or temperature) would 
be expected, but the effects would be expected to be within the range of baseline or natural variability, and not 
cause a measurable net effect to the populations of brook trout, northern pike, walleye, or the structure and function 
of aquatic ecosystems. Changes to riparian vegetation would be expected to be restricted to the Project footprint 
(i.e., confined to the ROW) but the effects from changes to riparian vegetation habitat may extend to the LSA (i.e., 
geographic extent is local).  

Temporary equipment water body crossings will be decommissioned and rehabilitated during and after completion 
of the construction stage, which is expected to last approximately two years. Therefore, much of the disturbance 
to habitat availability from clearing at temporary water body crossings is anticipated to be reversible within two 
years following construction; therefore, the duration of the net effect is expected to be medium-term. However, net 
effects from changes to habitat availability through physical changes to riparian vegetation from the vegetation 
maintenance of the overhead water body crossings and permanent equipment water body crossings were 
characterized as permanent. With effective implementation of the mitigation measures, the net effects were 
characterized as frequent (i.e., occur intermittently). The likelihood of occurrence of net effects was characterized 
as possible for northern pike, walleye, and aquatic ecosystems in small water bodies (less than 5 m in width), and 
also possible for brook trout, northern pike, walleye, and aquatic ecosystems in large water bodies (greater than 
5 m in width). However, the likelihood of occurrence of net effects was considered probable for brook trout in 
smaller water bodies, as this criterion is sensitive to changes in water temperatures, and small, short watercourses 
can be susceptible to changes in temperature through alterations in riparian vegetation.  

13.8.2.1.3 Alteration to habitat availability from change to hydrology or groundwater 
Based on the results of the surface water (Section 7) and groundwater (Section 8) assessments, overall, minor 
and localized changes in streamflow or groundwater may occur relative to baseline conditions at the crossing 
location from the placement of the equipment water body crossing structures below the high water 
mark (i.e., culverts). Small, localized changes in habitat availability may subsequently result, and the magnitude 
of these net effects on the populations of brook trout, northern pike, walleye, and the structure and function of 
aquatic ecosystems was characterized as negligible during construction and operations with effective 
implementation of the mitigation described in Table 13-21, the CEPP (Appendix 4-II) and OEMP (Appendix 4-III). 
Changes to habitat availability for brook trout, northern pike, walleye, and aquatic ecosystems are expected to be 
not measurable (i.e., within the range of baseline or natural variability) and not expected to result in a measurable 
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net effect to the populations of brook trout, northern pike, or walleye, or the structure and function of aquatic 
ecosystems. 

Alteration to habitat availability from changes to hydrology or groundwater was expected to be restricted to the 
LSA; thus the net effects were characterized as local in geographic extent. Temporary equipment water body 
crossings will be decommissioned and rehabilitated during and after completion of the construction stage, which 
is expected to last approximately two years. Therefore, much of the disturbance to habitat availability is anticipated 
to be reversible within two years following construction; therefore, the duration of the net effects for temporary 
equipment water body crossings were characterized as medium-term. However, net effects from changes to 
habitat availability from changes to hydrology or groundwater related to permanent equipment water body 
crossings were conservatively characterized as permanent. With effective implementation of the mitigation 
measures, the net effects on brook trout, northern pike, walleye, and aquatic ecosystems would be expected to 
be infrequent (i.e., occur rarely). The likelihood of occurrence was considered unlikely where proposed work would 
be above the high water mark and possible where proposed work would be below the high water mark. 

13.8.2.2 Brook Trout, Northern Pike, Walleye, Lake Sturgeon, Aquatic Ecosystems – 
Habitat Availability 

13.8.2.2.1 Alteration to Habitat Availability from the Release of Sediment into a Water Body 
The release of sediment into water bodies crossed by the preferred route ROW and access roads is expected to 
be minimal with effective implementation of the mitigation described in Table 13-21, the CEPP (Appendix 4-II), 
and OEMP (Appendix 4-III), thereby resulting in a net effect of negligible magnitude on the populations of brook 
trout, northern pike, walleye, lake sturgeon, and the structure and function of aquatic ecosystems during 
construction and operations. Mitigation measures include the use of isolation techniques for in-water 
construction (i.e., installation and removal of crossing structures below the high water mark), and sediment and 
erosion control planning for both construction and operations. Fording of water bodies is not permitted, unless 
approved by the appropriate regulatory agency. The monitoring programs (construction and post-construction) will 
also identify where additional mitigation may be required. As a result, this project-environment interaction was not 
expected to result in measurable changes to habitat availability (i.e., within the range of baseline or natural 
variability).  

The magnitude of the net effect on brook trout, northern pike, walleye, lake sturgeon, and aquatic ecosystems was 
characterized as negligible, as small, localized increases in sediment entrainment and deposition may occur from 
instream construction activities (i.e., installation and removal of culverts), but effects on habitat availability are 
expected to be minimized by implementation of mitigation measures, best practices, and adaptive management. 
Small, localized increases in TSS during the construction period may also result in increased benthic invertebrate 
drift but would not be expected to result in a change to benthic invertebrate community structure. In the event of 
potential disturbance to the benthic invertebrate community in water bodies, the resilience, or capacity of a benthic 
community to recover after a disturbance event, is typically high (Lake 2000). The potential effects on the benthic 
invertebrate community during the construction period were expected to be short-term and not expected to affect 
the maintenance of self-sustaining and ecologically effective populations of fish in the water bodies.  

During operations, small, localized sediment inputs may occur at water body crossings from bed and bank erosion 
where the post-construction sediment and erosion control measures are not immediately effective. The post-
construction monitoring program will identify these areas to allow for additional mitigation to be applied. There is 
also a potential that recreational anglers may access the preferred route ROW during operations and ford water 
bodies which may introduce small amounts of sediment into water bodies that are forded.  

The effects from sediment release into water bodies during construction and operations from the installation of 
crossing structures, the removal of temporary structures, or fording by recreational users would be expected to 
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result in a net effect of negligible magnitude to the populations of the criteria fish species (i.e., self-sustaining and 
ecologically effective populations of brook trout, northern pike, walleye, and lake sturgeon) and the structure and 
function of aquatic ecosystems. 

The geographic extent of the net effect on the brook trout, northern pike, walleye, lake sturgeon, and aquatic 
ecosystems was characterized as local (i.e., within the fish and fish habitat LSA), as the net effect would be 
expected to occur at the water body crossing location and immediately downstream. The duration of net effect 
was considered to be primarily short-term for sediment effects related to construction activities (i.e., instream 
construction for placement or removal of a culvert), and medium- to long-term for sediment effects from the 
potential for bed and bank erosion and recreational fording during the operational period.  

The potential effect was characterized as unlikely for larger water bodies as recreational users will avoid these 
water bodies for safety reasons, and possible for smaller water bodies as smaller water bodies could be forded 
using ATVs or snowmobiles. 

13.8.2.2.2 Alteration to Habitat Availability from Placement of Crossing Structures Affecting 
Channel Morphology 

The placement of crossing structures into water bodies at equipment water body crossings is expected to result in 
net effect of negligible magnitude during construction and operations with effective implementation of the 
mitigation described in Table 13-21, the CEPP (Appendix 4-II), and OEMP (Appendix 4-III). Due to design criteria 
and mitigation, including best practices, changes to channel morphology and habitat availability related to instream 
construction activities (i.e., work below the high water mark) would be expected to be small and localized. Similarly, 
any changes in channel morphology and habitat availability occurring over time from a culvert placement would 
also be expected to be small and localized; the post-construction monitoring program would also identify these 
locations and allow for additional mitigation to be implemented as required. Therefore, the magnitude of the net 
effect on populations of the criteria fish species (i.e., self-sustaining and ecologically effective populations of brook 
trout, northern pike, walleye, and lake sturgeon) and the structure and function of aquatic ecosystems was 
characterized as negligible. 

Alterations to habitat availability from the installation of crossing structures are expected to be restricted to the 
LSA; therefore the geographic extent of the net effect was characterized as local. Temporary equipment water 
body crossings will be decommissioned and rehabilitated during and after completion of the construction stage, 
which is expected to last approximately two years. Much of the disturbance to habitat availability is anticipated to 
be reversible within two years following construction; therefore, the duration of the net effect was characterized as 
medium-term. However, net effects related to changes to habitat availability from installation of permanent 
equipment water body crossing structures are characterized as permanent. With effective implementation of the 
mitigation measures, the net effect was expected to be infrequent where proposed work would be above the high 
water mark (i.e., occur rarely) and continuous where proposed work would be below the high water mark. Where 
proposed work would be above the high water mark, the likelihood of occurrence was considered unlikely; 
however, where proposed work would be below the high water mark the likelihood of occurrence was considered 
possible.  

13.8.2.3 Brook Trout, Northern Pike, Walleye, Lake Sturgeon – Abundance and 
Distribution 

13.8.2.3.1 Alteration of Abundance or Distribution of Fish from Changes to Habitat 
Availability 

Changes to habitat availability are expected to result in in a net effect of negligible magnitude on abundance and 
distribution of brook trout, northern pike, walleye, and lake sturgeon during construction and operations with 
effective implementation of the mitigation described in Table 13-21, the CEPP (Appendix 4-II), and 
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OEMP (Appendix 4-III) and taking into account the net effects characterization for the habitat availability 
interactions above. As changes to potential effects related to habitat availability were characterized as negligible 
magnitude, no or very minor changes to fish abundance and distribution would be expected from these changes 
(i.e., net effects to habitat availability would be expected to cause no or very limited effects to fish survival and 
reproduction, and connectivity and distribution). Changes to abundance and distribution for fish criteria are 
expected to be not measurable (i.e., within the range of baseline or natural variability). 

Alterations to criteria abundance and distribution from changes to habitat availability are expected to be restricted 
to the LSA (i.e., local in geographic extent). Temporary equipment water body crossings will be decommissioned 
and rehabilitated during and after completion of the construction stage, which is expected to last approximately 
two years. Therefore, much of the disturbance to habitat availability and related effects on abundance and 
distribution are anticipated to be reversible within two years following construction; therefore, the duration of net 
effects to brook trout, northern pike, walleye, and lake sturgeon is expected to be medium-term. However, net 
effects from changes to habitat availability from installation of permanent equipment water body crossing 
structures were characterized as permanent, and conservatively, the duration for related net effects on criteria 
from changes to abundance and distribution were also characterized as permanent.  

With effective implementation of the mitigation measures, the net effects on abundance or distribution from 
changes to habitat availability were expected to be infrequent (i.e., occur rarely). The likelihood of occurrence is 
considered unlikely, as expected changes to habitat availability would be small and localized, so it is unlikely that 
these changes would affect abundance and distribution of the populations of brook trout, northern pike, walleye, 
and lake sturgeon (i.e., self-sustaining and ecologically effective populations of these species). 

13.8.2.4 Brook Trout, Northern Pike, Walleye – Abundance and Distribution 
13.8.2.4.1 Alteration to Abundance and Distribution of Fish from Placement of Crossing 

Structures Affecting Access to Habitat  
The placement of crossing structures into water bodies at equipment water body crossings affecting access to 
habitat is expected to result in a net effect of negligible magnitude on the self-sustaining and ecologically effective 
populations of brook trout, northern pike, and walleye during construction and operations with effective 
implementation of the mitigation described in Table 13-21, the CEPP (Appendix 4-II), and the 
OEMP (Appendix 4-III). Small changes to fish abundance and distribution, if they were to occur as a result of the 
placement of crossing structures, would be expected to be within the range of natural variability, and not 
measurable. Small, localized changes in abundance and distribution may occur during construction where work 
occurs below the high water mark (e.g., from installation and removal of diversions, fish salvage activities). 
Similarly, small, localized changes to abundance and distribution may occur as a result of the permanent structures 
during operations. Therefore, the magnitude of the net effect on the populations of brook trout, northern pike, and 
walleye was characterized as negligible. 

Net effects related to alteration to abundance and distribution from the installation of crossing structures were 
expected to be local to regional in geographic extent; although the instream placement of a crossing structure in 
a watercourse would primarily affect fish movement at the preferred route ROW, the net effect related to 
abundance and distribution may extend to the population of the criteria as a whole (i.e., extend to the RSA). 

Temporary equipment water body crossings will be decommissioned and rehabilitated during and after completion 
of the construction stage, which is expected to last approximately two years. Therefore, any changes to fish 
abundance and distribution from the placement of crossing structures is anticipated to be reversible within two 
years following construction; therefore, the duration of net effects was expected to be medium-term. However, net 
effects from installation of permanent equipment water body crossing structures would have the potential to be 
permanent. With effective implementation of the mitigation measures and the post-construction monitoring 
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program, the net effect was expected to be infrequent where proposed work would be above the high water mark 
and continuous where proposed work would be below the high water mark. Where proposed work would be above 
the high water mark, the likelihood of occurrence would be considered unlikely; however, where proposed work 
would be below the high water mark, the likelihood of occurrence was considered possible.  

13.8.2.4.2 Alteration to Fish Abundance and Distribution from Changes to Public Access to 
Recreational Angling Areas  

There is a net effect predicted after the effective implementation of mitigation measures described in Table 13-21, 
the CEPP (Appendix 4-II), and the OEMP (Appendix 4-III) for the alteration to fish abundance and distribution from 
changes to public access to recreational angling areas for brook trout, northern pike, and walleye populations. 
Small, localized changes in abundance and distribution are expected during construction and operations because 
of the addition of permanent access roads. Alterations in the abundance of brook trout, northern pike, and walleye 
may occur at water body-specific locations where access has been improved because of the Project. Net effects 
were characterized as negligible in magnitude for northern pike and negligible to low for brook trout and walleye, 
as adequate angling opportunities are available closer to urban centres and as MNRF fishing regulations will be 
enforced. Effects on abundance are likely to be within the range of natural variability and not expected to result in 
a measurable net effect to the populations of the criteria species (i.e., self-sustaining and ecologically effective 
populations). The expectation is that the MNRF would also implement water body-specific regulations to maintain 
the abundance of fish, where and when required (e.g., new access restrictions, changes to season length or catch 
limits).  

The geographic extent was expected to be local to regional in geographic extent; although the potential for 
increased harvest would occur at the crossing location where access has been improved, the net effect related to 
abundance and distribution may extend to the population of the criteria as a whole (i.e., extend to the RSA). 

The duration was characterized as: medium-term for the temporary equipment water body crossings, as these 
access roads will be reclaimed following construction; and permanent for permanent equipment water body 
crossings, as where a permanent access road would allow for increased harvest, the effect would be considered 
to extend indefinitely as long as the road is operational.  

The net effect was expected to be frequent (i.e., the effect may occur intermittently) and to fluctuate depending on 
the season and applicable MNRF fishing regulations. For example, an increase in recreational angling may be 
observed when the fishing season is open, but was expected to decrease during times when recreational angling 
is prohibited.  

13.8.2.5 Aquatic Ecosystems – Community Composition 
13.8.2.5.1 Alteration to Aquatic Ecosystem Community Composition from Changes to 

Habitat Availability  
Changes to habitat availability are expected to result in a net effect of negligible magnitude on aquatic ecosystem 
community composition during construction and operations with effective implementation of the mitigation 
described in Table 13-21, the CEPP (Appendix 4-II), and OEMP (Appendix 4-III) and taking into account the net 
effects characterization for the habitat availability interactions above. As net effects from the habitat availability 
interactions were characterized as negligible magnitude, no or very minor changes to community composition are 
expected (i.e., net effects to habitat availability are expected to cause no or very limited effects to aquatic organism 
survival and reproduction, and connectivity and distribution). Therefore, the magnitude of the net effect was 
characterized as negligible. Changes to the aquatic ecosystem are expected to be not measurable (i.e., within the 
range of baseline or natural variability) and not expected to result in a measurable net effect to the populations of 
aquatic ecosystems 
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Alterations to the aquatic ecosystem community from changes to habitat availability are expected to be restricted 
to the LSA (i.e., local in geographic extent).  

Temporary equipment water body crossings will be decommissioned and rehabilitated during and after completion 
of the construction stage, which is expected to last approximately two years. Therefore, much of the disturbance 
to habitat availability and related effects on community composition are anticipated to be reversible within two 
years following construction; therefore, the duration of the net effect was characterized as medium-term. However, 
changes to habitat availability from installation of permanent equipment water body crossing structures were 
characterized as permanent, and conservatively, the duration for related effects on community composition was 
also characterized as permanent. With effective implementation of the mitigation measures, the net effect was 
expected to be infrequent (i.e., occur rarely) and the likelihood of occurrence was considered unlikely, as expected 
changes to habitat availability would be small and localized, so it is unlikely that these changes would affect 
abundance and distribution.  

13.8.3 Summary of Net Effects Characterization 
A summary of the characterization of net effects of the Project on fish and fish habitat is provided in Table 13-23. 
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Table 13-23:  Characterization of Predicted Net Effects for Fish and Fish Habitat 

Criteria Indicators Net Effect Direct/Indirect 
Factors of Significance 

Direction Magnitude Geographic Extend Duration/Irreversibility Frequency Likelihood of Occurrence 

 Brook trout 

 Northern pike 

 Walleye 

 Aquatic ecosystems 

Habitat availability 
Alteration to habitat 
availability from physical 
alteration of water bodies 

Direct and 
Indirect 

Negative Negligible Project footprint 

 Short-term to Medium-term for 
temporary equipment water body 
crossings / Reversible 

 Permanent for permanent water 
body crossings / Irreversible 

 Continuous for permanent 
culverts  

 Infrequent for all other 
water body crossing 
structures 

 Unlikely where proposed work is above the high 
water mark (e.g., installation of clear-span bridge) 

 Possible where proposed work is below the high 
water mark (e.g., installation of a culvert) 

 Probable where a culvert will be installed in a 
small water body (i.e., bank-full width less than 
5 m) 

 Brook trout 

 Northern pike 

 Walleye 

 Aquatic ecosystems 

Habitat availability 
Alteration to habitat 
availability from changes 
in riparian vegetation 

Direct  Negative Negligible Local - LSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent water 
body crossings / Irreversible 

Frequent 

 Probable for brook trout in smaller water bodies 
(i.e., less than 5 m) 

 Possible for northern pike, walleye, and aquatic 
ecosystems in smaller water bodies 

 Possible for brook trout, northern pike, walleye, 
and aquatic ecosystems in larger water bodies 
(i.e., greater than 5 m) 

 Brook trout 

 Northern pike 

 Walleye 

 Aquatic ecosystems 

Habitat availability 
Alteration to habitat 
availability from change to 
hydrology or groundwater 

Indirect Negative Negligible Local - LSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent water 
body crossings / Irreversible 

Infrequent 
 Unlikely where proposed work is above the high 

water mark (e.g., installation of clear-span bridge) 

 Possible where proposed work is below the high 
water mark (e.g., installation of a culvert) 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic ecosystems 

Habitat availability 

Alteration to habitat 
availability from the 
release of sediment into a 
water body 

Indirect Negative Negligible Local - LSA 
 Short-term for construction 

activities / Reversible 

 Medium- to Long-term for 
operational activities / Irreversible 

Infrequent 

 Unlikely where proposed work is above the high 
water mark (e.g., installation of clear-span bridge, 
transmission line) 

 Possible where proposed work is below the high 
water mark (e.g., installation of a culvert) 

 Possible for smaller water bodies during 
operations 

 Unlikely during operations for larger water bodies 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

 Aquatic ecosystems 

Habitat availability 
 

Alteration to habitat 
availability from placement 
of crossing structures 
affecting channel 
morphology  

Indirect 

 Neutral where 
proposed work is 
above the high 
water mark 
(e.g., installation of 
single-span 
bridge) 

 Negative where 
proposed work is 
below the high 
water mark (e.g., 
installation of a 
culvert) 

Negligible Local - LSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent 
equipment water body crossings / 
Irreversible 

 Infrequent where proposed 
work is above the high 
water mark 
(e.g., installation of 
clear-span bridge) 

 Continuous where 
proposed work is below the 
high water mark 
(e.g., installation of a 
culvert) 

 Unlikely where proposed work is above the high 
water mark (e.g., installation of clear-span bridge) 

 Possible where proposed work is below the high 
water mark (e.g., installation of a culvert) 

 Brook trout 

 Northern pike 

 Walleye 

 Lake sturgeon 

Abundance and 
distribution 

Alteration of abundance or 
distribution of fish from 
changes to habitat 
availability 

Indirect Negative Negligible Local - LSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent water 
body crossings / Irreversible 

Infrequent Unlikely  

 Brook trout 

 Northern pike 

 Walleye 

Abundance and 
distribution 

Alteration to abundance 
and distribution of fish 
from placement of 
crossing structures 
affecting access to habitat 

Indirect Negative  Negligible 
Local - LSA to regional - 

RSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent 
equipment water body crossings / 
Irreversible 

 Infrequent where proposed 
work is above the high 
water mark 
(e.g., installation of 
clear-span bridge) 

 Continuous where 
proposed work is below the 
high water mark 
(e.g., installation of a 
culvert) 

 Unlikely where proposed work is above the high 
water mark (e.g., installation of clear-span bridge) 

 Possible where proposed work is below the high 
water mark (e.g., installation of a culvert) 
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Table 13-23:  Characterization of Predicted Net Effects for Fish and Fish Habitat 

Criteria Indicators Net Effect Direct/Indirect 
Factors of Significance 

Direction Magnitude Geographic Extend Duration/Irreversibility Frequency Likelihood of Occurrence 

 Brook trout 

 Northern pike 

 Walleye 

Abundance and 
distribution 

Alteration to fish 
abundance from changes 
to public access to 
recreational angling areas 

Indirect Negative 

Negligible for 
northern pike 

 
Negligible to Low for 

brook trout and 
walleye 

Local - LSA to regional - 
RSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent 
equipment water body crossings / 
Irreversible 

Frequent Possible 

Aquatic ecosystems Community 
composition 

Alteration to aquatic 
ecosystem community 
composition from changes 
to habitat availability 

Indirect Negative Negligible Local - LSA 

 Medium-term for temporary 
equipment water body crossings / 
Reversible 

 Permanent for permanent water 
body crossings / Irreversible 

Infrequent Unlikely  

brook trout = Salvelinus fontinalis; lake sturgeon = Acipenser fulvescens; m = metre; northern pike= Esox lucius; LSA = local study area; RSA = regional study area; walleye = Sander vitreus. 
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13.9  Assessing Significance 
13.9.1 Approach for Net and Cumulative Effects 
The assessment of significance of net effects from the Project on fish and fish habitat followed the general process 
described in Section 5.6 and is informed by the interaction between the factors of significance, with magnitude, 
duration and geographic extent being the most important factors (McCold and Saulsbury 1996). Consideration is 
also given to concerns of interested agencies, groups and individuals raised during consultation and engagement 
and through review comments on the draft and final EA Report.  

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 criteria species, or aquatic 
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 
net 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 (Section 5.6). Net effects were determined to be significant if a criterion is expected to no longer be 
self-sustaining or ecologically effective.  

Self-sustaining populations are healthy and viable populations, which are by definition robust and capable of 
withstanding environmental change and accommodating stochastic population processes (Reed et al. 2003). 
Maintaining viable populations is a conservation target frequently applied by conservation biologists and resource 
managers (Fahrig 2001, Nicholson et al. 2006, Ruggiero et al. 1994, With and Crist 1995). A criterion population 
was considered to be no longer self-sustaining where net effects were expected to place the abundance of a 
criterion, whether an open or closed population, on a declining trajectory that is not predicted to recover or stabilize. 
Part of being self-sustaining, in this context, was that a criterion population that stabilizes at a lower abundance is 
not expected to be extirpated because of unrelated stochastic events. Another part of being self-sustaining was 
the assumption that no additional mitigation or management actions beyond the proposed Project mitigation 
strategies and existing management strategies in the region would be required. Effects that are not significant 
could result in no change, stabilization at lower abundance, stabilization at higher abundance, or a temporary 
decline followed by recovery. Even where populations remain stable, fragmentation effects that cause populations 
to become isolated or substantially disconnected (e.g., severely reducing or eliminating gene flow and/or 
demographic rescue within one regional or meta-population or between two or more local populations) may also 
be considered significant. 

Ecologically effective populations are those that maintain, or contribute to the ongoing productivity of a fishery; 
whereas ecologically effective ecosystems are those that can support the range of native species, including 
species that support fisheries, and ecological and evolutionary processes normally provided by the 
ecosystem (Noss 1990). These processes vary by ecosystem type and are not easily quantified. A criterion 
ecosystem was considered not to be ecologically effective when there is a loss of an important ecological function. 
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 characterization of net effects provides the foundation for determining the significance of incremental and 
cumulative effects from the Project and other existing, approved, and RFDs on criteria (Section 13.10). This 
method is used to identify predicted net adverse effects that have sufficient magnitude, duration, and geographic 
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extent to cause fundamental changes to the self-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 (Section 5.6) using the reasoned narrative provided in the Project net effects 
assessment and cumulative effects assessment. Although the assessment of significance was informed by the 
characterization of net effects, the interaction between ecological context 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. 

The framework for the assessment of significance of net effects on fish and fish habitat and the factors considered 
are shown in Table 13-24. Magnitude is the primary criterion used to determine significance, while other criteria 
are used as modifiers and to provide additional context when assessing significance. For example, determining 
the magnitude of an effect from changes in habitat availability and connectivity on a fish criterion depends on the 
spatial extent (amount of area or proportion of the population) and duration of the changes in habitat (how long 
the population is adversely affected). Duration includes reversibility, and a reversible effect from development is 
one that does not result in a permanent adverse effect on population processes (e.g., survival and reproduction) 
and properties (e.g., stability and resilience). Frequency and likelihood are also considered as modifiers when 
determining significance, where applicable. In addition, 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. Generally, net effects to a criterion 
would be considered to be significant if net effects are assessed as high magnitude, permanent duration, at a 
regional or beyond regional geographic extent (i.e., areal extent of a fish population) and any likelihood. The 
effects, if significant, would be measurable at the population level and predicted to result in permanent adverse 
changes to survival or reproduction at a population level such that self-sustaining and ecologically effective 
populations of the criteria cannot be maintained. For example, loss of habitat that causes permanent adverse 
changes to survival or reproduction at a population level would be considered to be significant.  

Effects are considered not significant if the effects are determined to be: negligible, low or moderate in magnitude; 
short, medium, or long-term in duration; at a project footprint or local geographic extent; and any likelihood that 
would not cause permanent changes to changes to self-sustaining and ecologically effective populations of criteria. 
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Table 13-24:  Factors Considered in the Assessment of Significance of Net Effects on Criteria 
Criteria Indicators Significance Magnitude Duration/Irreversibility Extent Frequency Likelihood Context / Sustainability 

 
Brook trout 
(Salvelinus fontinalis) 

 Habitat availability 

 Abundance and distribution 

Significant High Permanent / Irreversible   Regional 

 Beyond Regional 
Any frequency Any likelihood 

Effects to fish and fish habitat would cause permanent 
adverse changes to survival or reproduction at a 
population level such that self-sustaining and 
ecologically effective populations of brook trout cannot 
be maintained. 

Not significant 
 Negligible 

 Low 

 Moderate 
Any duration / Reversible Any extent Any frequency Any likelihood 

Effects to the fish and fish habitat would not cause 
permanent adverse changes to survival or reproduction 
at a population level such that self-sustaining and 
ecologically effective populations of brook trout cannot 
be maintained. 

 
Northern pike 
(Esox lucius) 

 Habitat availability  

 Abundance and 
distribution 

Significant High Permanent / Irreversible  Regional 

 Beyond Regional 
Any frequency Any likelihood 

Effects to fish and fish habitat would cause permanent 
adverse changes to survival or reproduction at a 
population level such that self-sustaining and 
ecologically effective populations of northern pike cannot 
be maintained. 

Not significant 
 Negligible 

 Low 

 Moderate 
Any duration / Reversible Any extent Any frequency Any likelihood 

Effects to the fish and fish habitat would not cause 
permanent adverse changes to survival or reproduction 
at a population level such that self-sustaining and 
ecologically effective populations of northern pike cannot 
be maintained. 

Walleye 
(Sander vitreus) 

 Habitat availability 

 Abundance and 
distribution 

Significant High Permanent / Irreversible  Regional 

 Beyond Regional 
Any frequency Any likelihood 

Effects to fish and fish habitat would cause permanent 
adverse changes to survival or reproduction at a 
population level such that self-sustaining and 
ecologically effective populations of walleye cannot be 
maintained. 

Not significant 
 Negligible 

 Low 

 Moderate 
Any duration / Reversible Any extent Any frequency Any likelihood 

Effects to the fish and fish habitat would not cause 
permanent adverse changes to survival or reproduction 
at a population level such that self-sustaining and 
ecologically effective populations of walleye cannot be 
maintained. 

 
Lake sturgeon 
(Acipenser 
fulvescens) 

 Habitat availability 

 Abundance and 
distribution 

Significant High Permanent / Irreversible  Regional 

 Beyond Regional 
Any frequency Any likelihood 

Effects to fish and fish habitat would cause permanent 
adverse changes to survival or reproduction at a 
population level such that self-sustaining and 
ecologically effective populations of lake sturgeon 
cannot be maintained. 

Not significant 
 Negligible 

 Low 

 Moderate 
Any duration / Reversible Any extent Any frequency Any likelihood 

Effects to the fish and fish habitat would not cause 
permanent adverse changes to survival or reproduction 
at a population level such that self-sustaining and 
ecologically effective populations of lake sturgeon 
cannot be maintained. 

Aquatic ecosystems  Habitat availability 

 Community composition 

Significant High Permanent / Irreversible  Regional 

 Beyond Regional 
Any frequency Any likelihood 

Effects to fish and fish habitat would cause permanent 
adverse changes to aquatic ecosystems such that 
ecosystem function cannot be maintained along with 
self-sustaining and ecologically effective fish 
populations.  

Not significant 
 Negligible 

 Low 

 Moderate 

 Short-term 

 Medium-term 

 Long-term 

 Reversible 

 Project Footprint 

 Local 
Any frequency Any likelihood 

Effects to fish and fish habitat would not cause 
permanent adverse changes to aquatic ecosystems 
such that ecosystem function cannot be maintained 
along with self-sustaining and ecologically effective fish 
populations.  
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13.9.2 Significance of Net Effects 
Implementation of proven mitigation in Table 13-21, discussed in Section 13.7, and in the CEPP (Appendix 4-II) 
is expected to avoid or reduce the duration, magnitude, and extent of net effects on fish and fish habitat. The 
magnitude of the predicted net effects on fish and fish habitat are generally negligible; however, the magnitude 
was considered to be negligible to low for brook trout and walleye from the net effect of alteration to fish abundance 
from changes to public access to recreational angling areas. The direction for net effects was considered to be 
negative (i.e., adverse), direct and indirect, and geographic extent was either limited to the Project footprint, local, 
or regional.  

Temporary equipment water body crossings will be decommissioned and rehabilitated during and after completion 
of the construction stage, which is expected to last approximately two years. Therefore, any changes to habitat 
availability and fish abundance and distribution from the placement of crossing structures is anticipated to be 
reversible within two years following construction; therefore, the duration is expected to be medium-term. However, 
changes to habitat availability and fish abundance and distribution from installation of permanent equipment water 
body crossing structures has the potential to be permanent. 

The likelihood of occurrence was considered to be unlikely or possible for most effects; however, the likelihood of 
occurrence was considered probable for: 

 Alteration to habitat availability from physical alteration of water bodies for when where a culvert will be 
installed in a small water body (i.e., bank-full width less than 5 m); and 

 Alteration to habitat availability from changes in riparian vegetation for smaller water bodies (i.e., bank-full 
width less than 5 m). 

Overall, the predicted net effects on fish and fish habitat were assessed as not significant. 

13.9.2.1 Brook Trout 
The predicted combined net effects on brook trout are not anticipated to result in permanent adverse changes to 
survival or reproduction at a population level such that self-sustaining and ecologically effective populations of 
brook trout cannot be maintained. A total of 3,235 m2 of brook trout habitat will have a permanent clear-span 
structure installed overhead, and 10,550 m2 of brook trout habitat will have a temporary clear-span structure 
installed overhead (Table 13-19). A total of 112 m2 of brook trout habitat may be physically altered from the 
placement of permanent culverts instream, less than 0.01% of the Project footprint; 1,550 m2 of brook trout habitat 
may be physically altered from the placement of temporary culverts instream, less than 0.01% of the Project 
footprint (Table 13-19). Any changes to the availability of habitat will be relatively minor at the watershed-scale 
across the RSA. With the effective implementation of mitigation measures described in Table 13-21, the 
CEPP (Appendix 4-II), OEMP (Appendix 4-III), and Section 13.7, and through continued sustainable management 
of affected fisheries by the MNRF, the net effects on brook trout were assessed as not significant. 

13.9.2.2 Northern Pike 
The predicted combined net effects on northern pike are not anticipated to result in permanent adverse changes 
to survival or reproduction at a population level such that self-sustaining and ecologically effective populations of 
northern pike cannot be maintained. A total of 3,235 m2 of northern pike habitat will have a permanent clear-span 
structure installed overhead, and 10,550 m2 of northern pike habitat will have a temporary clear-span structure 
installed overhead (Table 13-19). A total of 112 m2 of northern pike habitat may be physically altered from the 
placement of permanent culverts instream, less than 0.01% of the Project footprint; 1,550 m2 of northern pike 
habitat may be physically altered from the placement of temporary culverts instream, less than 0.01% of the Project 
footprint (Table 13-19). Any changes to the availability of habitat will be relatively minor at the watershed-scale 
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across the RSA. With the effective implementation of mitigation measures described in Table 13-21, the CEPP 
(Appendix 4-II), OEMP (Appendix 4-III), and Section 13.7, and through continued sustainable management of 
affected fisheries by the MNRF, the net effects on northern pike were assessed as not significant. 

13.9.2.3 Walleye 
The combined predicted net effects on walleye are not anticipated to result in permanent adverse changes to 
survival or reproduction at a population level such that self-sustaining and ecologically effective populations of 
walleye cannot be maintained. A total of 3,235 m2 of walleye habitat will have a permanent clear-span structure 
installed overhead, and 10,550 m2 of walleye habitat will have a temporary clear-span structure installed overhead 
(Table 13-19). A total of 112 m2 of walleye habitat may be physically altered from the placement of permanent 
culverts instream, less than 0.01% of the Project footprint; 1,550 m2 of walleye habitat may be physically altered 
from the placement of temporary culverts instream, less than 0.01% of the Project footprint (Table 13-19). Any 
changes to the availability of habitat will be relatively minor at the watershed-scale across the RSA. With the 
effective implementation of mitigation measures described in Table 13-21, the CEPP (Appendix 4-II), OEMP 
(Appendix 4-III), and Section 13.7, and through continued sustainable management of affected fisheries by the 
MNRF, the net effects on walleye were assessed as not significant. 

13.9.2.4  Lake Sturgeon 
The predicted combined net effects on lake sturgeon are not anticipated to result in permanent adverse changes 
to survival or reproduction at a population level such that self-sustaining and ecologically effective populations of 
lake sturgeon cannot be maintained. A total of 432 m2 of lake sturgeon habitat will have a permanent clear-span 
structure installed overhead, and 342 m2 of lake sturgeon habitat will have a temporary clear-span structure 
installed overhead (Table 13-20). Any changes to the availability of habitat will be relatively minor at the watershed-
scale across the RSA. With the effective implementation of mitigation measures described in Table 13-21, the 
CEPP (Appendix 4-II), OEMP (Appendix 4-III), and Section 13.7, the net effects on lake sturgeon were assessed 
as not significant. 

13.9.2.5 Aquatic Ecosystems 
The predicted combined net effects on aquatic ecosystems are not anticipated to result in permanent adverse 
changes to aquatic ecosystems such that ecosystem function cannot be maintained along with self-sustaining and 
ecologically effective fish populations. A total of 3,235 m2 of aquatic ecosystems habitat will have a permanent 
clear-span structure installed overhead, and 10,550 m2 of aquatic ecosystems habitat will have a temporary clear-
span structure installed overhead (Table 13-19). A total of 112 m2 of aquatic ecosystems habitat may be physically 
altered from the placement of permanent culverts instream, less than 0.01% of the Project footprint; 1,550 m2 of 
aquatic ecosystems habitat may be physically altered from the placement of temporary culverts instream, less 
than 0.01% of the Project footprint (Table 13-19). Any changes to the availability of habitat will be relatively small 
at the watershed-scale across the RSA. With the effective implementation of mitigation measures described in 
Table 13-21, the CEPP (Appendix 4-II), OEMP (Appendix 4-III), and Section 13.7, the net effects on aquatic 
ecosystems were assessed as not significant. 

13.10 Cumulative Effects Assessment 
13.10.1  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 (Section 5.7). Cumulative effects also include 
natural influences on fish and fish habitat criteria such as wildfire and climate change. Where information is 
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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 fish and fish habitat criteria may require an assessment of 
cumulative effects. The factors outlined in Section 5.7 were used to determine if a net effect should be carried 
forward for further analysis in the cumulative effects assessment. Based on the factors outlined in Section 5.7, 
there are three net effects from the Project carried forward to the analysis and characterization in the cumulative 
effects assessment for fish and fish habitat (Section 13.8): 

 Alteration to habitat availability from physical alternation of water bodies (brook trout, northern pike, walleye); 

 Alteration of habitat availability from changes in riparian vegetation (brook trout); and 

 Change to fish abundance from changes to public access to recreational angling areas (brook trout and 
walleye). 

All other net effects from the Project on fish and fish habitat were determined to have negligible magnitude with 
an unlikely or possible likelihood of occurrence (Table 13-23). The criteria were not considered to have been 
significantly affected by previous and existing developments at baseline conditions; this would be the case if a 
criterion was considered to be not self-sustaining and ecologically effective at baseline conditions. 

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 (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 fish and fish habitat criteria. Subsequently, the cumulative effects 
assessment is completed at the regional scale (i.e., RSA). The cumulative effects assessment for fish species 
criteria and aquatic ecosystems is primarily qualitative and describes how the interacting effects of developments 
and natural factors are predicted to affect indicators for each criterion (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 relevant fish and fish habitat criterion.  

The certain/planned projects identified in Section 5.7 that could potentially interact with net effects of the Project 
are described in Table 13-25. The certain/planned and RFDs and activities that could interact with net effects of 
the Project are identified and described in Section 5.7. As shown in Table 13-25, planned forestry roads are carried 
forward into the cumulative effects assessment for fish and fish habitat. Other certain/planned developments and 
RFDs in the fish and fish habitat RSA are unlikely to interact with effects from the Project. The planned projects 
and RFDs (e.g., Tier 1 developments) that do not overlap temporally or spatially with the Project are not considered 
in the cumulative effects assessment for fish and fish habitat. Other RFDs that have considerable uncertainty with 
respect to footprint or effects (e.g., Tier 2 developments) are also not considered in the cumulative effects 
assessment for fish and fish habitat.  
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Table 13-25: Summary of Cumulative Effects Assessment Interactions for Fish and Fish Habitat 

Project/ Activity Description Potential Cumulative Effect 
Included 

in the 
Cumulative 

Effects Case 

Corresponding 
Number 

(Figure 5-3) 

Certain/Planned Projects and Activities 

Highway 11/17 
Expansion 

The Highway 11/17 expansion project includes 
the widening of sections of the highway (from 2 
to 4 lanes) between the Township of Nipigon 
and the Manitoba border. Some stages of the 
expansion are complete 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No CP01 

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 the City of 
Thunder Bay 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No CP02 

Prairie River Bridge 
Rehabilitation and 
Trail Loop Closure 

The project includes the rehabilitation of the 
Prairie River Bridge on Highway 17, 
approximately 50 km west of Marathon. A trail 
loop system is accessed by two entrances north 
of the highway at this location. Bridge 
rehabilitation is scheduled for mid-May to 
October 2018. The east trail loop entrance will 
be closed, affecting vehicle access to the trail 
loop. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No CP03 

Planned Forestry 
Roads 

Future roads are planned to facilitate forestry 
activities in the Algoma, Big Pic, Black Spruce, 
Kenogami, Lake Nipigon, Lakehead, Pic River, 
and White River Forestry Management Units 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat; new roads can 
create new access to water 
bodies for anglers, potentially 
increasing harvests of fish 

Yes N/A 

Reasonably Foreseeable Projects and Activities 
Tier 1 Developments 

Whitesand 
First Nation 
Cogeneration and 
Pellet Mill Project 

Whitesand First Nation is proposing to develop, 
construct, and operate a biomass fuelled 
electric power and heat cogeneration plant 
(Class 1 Thermal Facility under O. Reg. 
359/09). It will have a nameplate capacity of 4 
MW, which will be used to power the pellet 
plant and future local commercial development 
(approximately 3.2 to 3.75 MW), 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. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF01 

Magino Gold 
Project – Prodigy 
Gold Incorporated 

Prodigy Gold Inc. is proposing the 
re-development of the Magino Gold Project. 
The proposed project would involve the 
construction, operation, and decommissioning 
of an open pit mine with a production rate of 
approximately 25,000 to 30,000 tonnes per day. 
Located 14 km southwest of the Town of 
Dubreuilville.  

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF02 
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Table 13-25: Summary of Cumulative Effects Assessment Interactions for Fish and Fish Habitat 

Project/ Activity Description Potential Cumulative Effect 
Included 

in the 
Cumulative 

Effects Case 

Corresponding 
Number 

(Figure 5-3) 

Hardrock Gold 
Mine – Greenstone 
Gold Mines 

The project consists of the construction, 
operation, decommissioning, and abandonment 
of an open pit gold mine and on-site metal mill. 
As proposed, the gold mine would have an ore 
production capacity of 18,000 tonnes per day, 
and the metal mill would have an ore input 
capacity of 18,000 tonnes per day. Located 
along Highway 11, approximately 5 km south of 
Geraldton, in the Municipality of Greenstone. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF03 

Tier 2 Developments 

Adaptive Phased 
Management 
Interested 
Communities – 
Nuclear Waste 
Management 
Organization 

The site selection process began in 2010 and is 
underway for long-term management of used 
nuclear fuel in a deep geological repository. 
Adaptive Phased Management involves the 
containment and isolation of used fuel at a 
centralized location with suitable geology. 
Interested communities undergoing preliminary 
assessment include Hornepayne and 
Manitouwadge. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF04 

Northwest Bulk 
Transmission Line 
– Ministry of 
Transportation 

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.  

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat; project-related 
access roads can create new 
access to water bodies for 
anglers, potentially increasing 
harvests of fish 

No RF05 

Thunder Bay 
Expressway from 
Arthur Street to 
Balsam Street – 
Ministry of 
Transportation 

The EA is underway for this Group ‘B’ project 
under the MTO Class Environmental 
Assessment for Provincial Transportation 
Facilities. The study is underway to review and 
assess various median widths to provide a 
four-lane divided Thunder Bay Expressway and 
to confirm the need, location, and configuration 
of interchanges. This project is located in the 
City of Thunder Bay, along the Thunder Bay 
Expressway from Arthur Street to Balsam 
Street. 

Site preparation, construction, 
and operation activities can 
result in the alteration of fish 
habitat 

No RF06 

Boulevard Lake 
Dam – City of 
Thunder Bay 

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.  

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF07 

Onion Lake West 
Bulk Sampling 
Project – MNDM 

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 B project is being carried out in 
accordance with the Class Environmental 
Assessment for the 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. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat  

No RF08 
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Table 13-25: Summary of Cumulative Effects Assessment Interactions for Fish and Fish Habitat 

Project/ Activity Description Potential Cumulative Effect 
Included 

in the 
Cumulative 

Effects Case 

Corresponding 
Number 

(Figure 5-3) 

Cline Lake Gold 
Project – Cline 
Mining Corporation 

An extensive diamond drilling program has 
been completed with promising results. This 
project is located in Jacobson Township, 
approximately 50 km northeast of Wawa. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF09 

Wawa Gold Project 
– Augustine 
Ventures 

The property has a history of production (eight 
past-producing mines) and Augustine Ventures 
Inc. has entered into a joint venture agreement 
to continue advanced exploration. Located 
southeast of the Municipality of Wawa. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat  

No RF10 

Coldwell Wind 
Energy Project –
Brookfield Power 

Projected to have a total installed capacity of 
approximately 100 MW. Currently awaiting 
transmission availability. Located approximately 
10 km northwest of the Town of Marathon. 

Site preparation, construction, 
and operation activities can 
result in the loss or alteration of 
fish habitat 

No RF11 

EA = Environmental Assessment; MTO = Ministry of Transportation; MNDM = Ministry of Northern Development and Mines; MW = 
megawatt; n/a = not available; O. Reg. = Ontario Regulation. 

13.10.2 Analysis of Cumulative Effects 
13.10.2.1 Planned Forestry Roads 
Forestry, a past, existing and future activity in the fish and fish habitat RSA, takes place on provincial Crown land 
and private forest lands. Planned forestry operations include the development of roads to facilitate forestry 
activities in the Forestry Management Units that span the RSA. The Project has the potential to interact 
cumulatively with the planned forestry roads (assuming they are developed) through additional physical habitat 
alterations in water bodies, clearing riparian vegetation, and access to recreational fisheries. Timelines for 
development are currently unknown. The exact timing, scale, and construction activities of the projects will 
ultimately determine whether a cumulative demand on fish and fish habitat would occur and whether fish and fish 
habitat would be adversely affected. 

The assessment of cumulative effects to fish and fish habitat criteria included a quantitative summary of road 
crossings at water bodies per tertiary watershed of the RSA (Table 13-26). The summary captured equipment 
water body crossings on new and improvement/widening access roads for the Project and crossings described in 
databases of existing and planned forestry road crossings provided by the MNRF.  

The cumulative effects assessment examined over 10,000 crossings that span the RSA (Table 13-26). Across the 
seven tertiary watersheds in the RSA, the highest number of existing crossings are located in the Nipigon tertiary 
watershed, which is also the largest watershed in the RSA as defined by total watercourse length. The watershed 
with the highest number of RFDs (including the Project) is the Michipicoten-Magpie tertiary watershed. 
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Table 13-26: Summary of Road Crossings for the Cumulative Effects Case per Tertiary Watershed 

Tertiary Watershed (a) Project – New and 
Improvement/widening 

Access Road Water 
Body Crossings (d) 

Other RFD Water Body 
Crossings(e) 

All Water Body 
Crossings Name Watercourse 

Length (km)(b) 
Existing 

Water Body 
Crossings(c) 

a) Number of Water Body Crossings (f) 
Black Sturgeon  4,035   1,338  77 37 1,452 
Nipigon  14,319   3,257  5 27 3,289 
Jackpine  1,990   304  59 27 390 
Little Pic  4,352   632  140 63 835 
Pic  5,624   1,419  31 66 1,516 
White  6,302   966  61 74 1,101 
Michipicoten - 
Magpie 

 7,973   1,490  110 149 1,749 

Total  44,594   9,406   483  443 10,332 
b) Crossing Footprint (Water Body Length [km]) (g) 
Black Sturgeon  4,035  16.056 0.924 0.444 17.424 
Nipigon  14,319  39.084 0.060 0.324 39.468 
Jackpine  1,990  3.648 0.708 0.324 4.680 
Little Pic  4,352  7.584 1.680 0.756 10.020 
Pic  5,624  17.028 0.372 0.792 18.192 
White  6,302  11.592 0.732 0.888 13.212 
Michipicoten - 
Magpie 

 7,973  17.880 1.320 1.788 20.988 

Total  44,594  112.872 5.796 5.316 123.984 
c) Crossing Footprint (Relative Length) 
Black Sturgeon  4,035  0.40% 0.02% 0.01% 0.43% 
Nipigon  14,319  0.27% 0.00% 0.00% 0.28% 
Jackpine  1,990  0.18% 0.04% 0.02% 0.23% 
Little Pic  4,352  0.17% 0.04% 0.02% 0.23% 
Pic  5,624  0.30% 0.01% 0.01% 0.32% 
White  6,302  0.18% 0.01% 0.01% 0.21% 
Michipicoten - 
Magpie 

 7,973  0.22% 0.02% 0.02% 0.26% 

Total  44,594  0.25% 0.01% 0.01% 0.28% 
a) Tertiary watersheds comprise the RSA. However, Lake Superior is excluded from the calculations because there are no road crossings 
proposed for Lake Superior. 
b) Watercourse length derived from the Ontario Hydro Network, excludes ‘virtual flows’ (refer to Government of Ontario [2015b]). The 
watercourse length includes the length of all lakes/ponds that located along a watercourse (i.e., the length presented includes all connected 
watercourses and lakes/ponds);  
c) Number of existing water body crossings derived from MNRF and OHN datasets;  
d) Project crossings include new and improvement/widening permanent crossings, and temporary access road crossings (from Table 13-4);  
e) Other RFDs include planned forestry road crossings over water bodies;  
f) Includes crossings over all water body types (i.e., lakes, ponds and watercourses);  
g) Conservatively assumed that each crossing affects 12 m of habitat per water body to address any uncertainty around RFDs.  

km = kilometre; % = percent; RFD = reasonably foreseeable developments. 
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13.10.3 Cumulative Effects Characterization 
13.10.3.1 Habitat Availability  
13.10.3.1.1 Alteration to habitat availability from physical alteration of water bodies – Brook 

Trout, Northern Pike, Walleye 
Habitat that directly or indirectly supports brook trout, northern pike, or walleye in the RSA will remain relatively 
unaffected by road crossing development in the cumulative effects assessment (Table 13-26). Furthermore, many 
RFDs that were not quantified are anticipated to make small contributions to cumulative effects on habitat loss or 
alteration for brook trout, northern pike, and walleye. Most developments in the cumulative effects assessment are 
point-source developments (e.g., mines) that have limited spatial extent in the RSA that do overlap with 
populations that may be affected by the Project (Figure 5-2). 

RFDs, including the Project and planned forestry roads, are predicted to directly alter approximately 11.1 km of 
habitat (less than 0.1% of the available habitat; Table 13-26) in the fish and fish habitat RSA. Less than 0.3% of 
habitat will be affected by existing, Project, and RFD crossing developments in the RSA. Cumulative effects from 
road crossings are expected to remain negligible in magnitude across all watersheds, where the largest relative 
footprint was calculated to be in the Black Sturgeon watershed (i.e., 0.43% of available habitat). 

Existing water body crossings and other developments (e.g., dams) identified throughout the RSA may continue 
to have negative changes for small water bodies that may support brook trout, northern pike, and walleye. Effects 
include the direct alteration or loss of specific habitat features such as pools, aquatic vegetation, and bed materials 
that ultimately lead to loss or impairment of habitat functions (e.g., changes to overwintering, spawning, and rearing 
habitat for fish, or habitat for benthic invertebrates or aquatic plants). The Project would remove up to 
approximately 5.8 km of habitat (Table 13-26), and these losses represent a negligible (0.01%) reduction in habitat 
at the scale of the RSA relative to the baseline characterization. The magnitude of the net cumulative effect from 
the small changes to habitat availability to the self-sustaining and ecologically effective populations of brook trout, 
northern pike, and walleye was characterized as negligible. The small changes to habitat availability would not be 
expected to be result in a measurable net cumulative effect to the populations of the brook trout, northern pike, 
and walleye. 

The geographic extent was characterized as regional (Table 13-27) because as discussed above, the assessment 
of cumulative effects is completed at the regional scale, and considers the populations of brook trout, northern 
pike, and walleye, with ranges that may extend beyond the LSA.  

RFDs, including the Project, are not likely to result in a large reduction in habitat availability for brook trout, northern 
pike, and walleye in the RSA. Even with localized, permanent changes to habitat on small watercourses, there 
remains an abundance of habitat across the RSA. Large-bodied fish are also highly mobile and have the capacity 
to continue to swim directly through new crossing developments while searching for suitable habitat, as required. 
Although a cumulative effect with negligible magnitude is predicted, habitat availability through the fish and fish 
habitat RSA should be preserved in the cumulative effects assessment and fish populations that overlap with the 
Project footprint are expected to have continued access to suitable habitat to meet species life history 
requirements.  

Similar to the net effects characterization, the cumulative effect to habitat alteration from the water body crossings 
for the Project interacting with water body crossings installed for other RFDs, such as planned forestry access 
roads, was characterized as short- to medium term for temporary equipment water body crossings and permanent 
for permanent structures placed below the high water mark. Temporary equipment water body crossings for the 
Project will be decommissioned and rehabilitated during and after completion of the construction stage, which is 
expected to last approximately two years. Therefore, much of the disturbance to habitat availability from the Project 
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is anticipated to be reversible within two years following construction. However, permanent structures placed 
below the high water mark are expected remain in place indefinitely (i.e., permanently) and the cumulative effect 
was also conservatively characterized as permanent.  

The frequency of the cumulative effect was characterized as infrequent (i.e., the net cumulative effects would only 
occur rarely). However, the likelihood of occurrence was considered possible. 

13.10.3.1.2 Alteration to habitat availability from changes in riparian vegetation – Brook 
Trout 

The RFDs, such as planned forestry roads, are anticipated to make small contributions to cumulative effects on 
riparian habitat loss for small watercourses that support brook trout. Most RFDs are point source developments 
(e.g., mines) that have limited spatial extent in the RSA that do overlap with populations that may be affected by 
the Project (Figure 5-2). 

Existing water body crossings and other developments (e.g., dams) identified throughout the LSA will continue to 
have negative changes for brook trout populations through localized alteration or loss of riparian vegetation on 
small watercourses that ultimately may lead to loss or impairment of habitat functions (e.g., changes to 
temperature, affecting spawning and rearing habitat for brook trout). The Project would remove up to approximately 
213 ha of riparian ecosystems (1.6% of baseline characterization) in the LSA (Table 12-22). These losses, 
combined with existing and RFD crossings are expected to represent a negligible reduction in riparian vegetation 
at the scale of the RSA relative to the baseline characterization. Consistent with a conservative assessment of 
cumulative effects for fish and fish habitat, the predicted net effects for riparian ecosystems were quantified as 
negligible magnitude with results that did not warrant an assessment of cumulative effects for riparian ecosystems 
(Section 12; Table 12-26).  

The cumulative effect of the Project combined with RFDs in the RSA are not likely to result in a large reduction of 
riparian areas for brook trout in the RSA. Even with some localized, permanent changes to riparian habitat on 
small watercourses, there remains an abundance of riparian habitat across the RSA (i.e., effects are negligible in 
magnitude at the RSA scale). Large-bodied fish, such as brook trout, are also highly mobile and have the capacity 
to continue to swim directly through new crossing developments to access suitable thermal regimes, as required. 
Therefore, habitat availability in the fish and fish habitat RSA should be preserved with the development of the 
Project and other RFDs. Fish populations that overlap with the RSA are expected to have continued access to 
suitable habitat to meet species life history requirements. The magnitude of the cumulative net effect on brook 
trout populations was characterized as negligible.  

The geographic extent was characterized as regional in Table 13-27 because the assessment of cumulative 
effects is completed at the regional scale, and considers the brook trout populations with ranges that may extend 
beyond the LSA. 

The cumulative effect to brook trout populations from alteration to habitat availability from changes in riparian 
vegetation, as a result of the Project interacting with clearing associated with water body crossings installed for 
other RFDs, such as planned forestry access roads, were characterized as medium-term for temporary equipment 
water body crossings and permanent for permanent structures placed below the high water mark. Temporary 
equipment water body crossings for the Project will be decommissioned and rehabilitated during and after 
completion of the construction stage, which is expected to last approximately two years. Therefore, much of the 
disturbance to habitat availability from the Project is anticipated to be reversible within two years following 
construction. However, permanent structures placed below the high water mark would be expected remain in place 
indefinitely (i.e., permanently) and the cumulative effect was also conservatively characterized as permanent. 

The frequency of the cumulative effect was characterized as infrequent (i.e., the net cumulative effects would only 
occur rarely). However, the likelihood of occurrence was considered possible. 
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13.10.3.2 Abundance and Distribution 
13.10.3.2.1 Alteration to fish abundance and distribution from changes to public access to 

recreational angling areas – Brook Trout, Walleye  
With the development of the Project and RFDs, including and planned forestry roads, fish abundance may 
decrease from the increase in linear corridors and crossing locations and associated increase in recreational 
fishing harvests. Many RFDs are expected to make small contributions to cumulative effects on public access to 
recreational angling areas for brook trout and walleye, as they will be built in close proximity to existing linear 
developments (e.g., the TransCanada Highway, the existing Hydro One transmission line, the Canadian Pacific 
rail line, and a 115 kV transmission line from Marathon to White River). Most RFDs in the Cumulative Effects Case 
are also point source developments (e.g., mines) that have limited spatial extent in the RSA that do overlap with 
populations that may be affected by the Project (Figure 5-2). 

Existing linear infrastructure and water body crossings identified throughout the LSA will continue to provide 
access to water bodies and have negative, localized changes for the abundance of brook trout and walleye. 
However, existing exploitation levels are likely low throughout the region and many water bodies are expected to 
have a fishable production surplus even with the construction of the Project (e.g., the construction of 80 new 
permanent access road crossings across the Project footprint). There are numerous existing, accessible fisheries 
(high in surplus fishable production) in northern Ontario, including Lake Superior, and within close proximity to 
Thunder Bay, Nipigon, and Wawa, and many of these are popular fishing destinations, such that there would be 
a low number of recreational fishers travelling to the proposed Project footprint to find suitable fishing locations. 

Although cumulative effects to distributions of brook trout and walleye are not expected, there may be a cumulative 
effect to the abundance of fish (that is negligible to low in magnitude) predicted after effective implementation of 
the mitigation, while also taking into account existing fishing regulations for the affected fishing management 
zones. Alterations in the abundance of brook trout and walleye may occur at water body-specific locations where 
access has been improved from the Project in combination with RFDs, and there is the potential for effects to 
extend to the RSA given some uncertainty around the RFDs, some uncertainty related to how recreational anglers 
will respond to any changes in access, and the fact that geographic boundaries of discernible population or fishery 
units may extend beyond the LSA. However, the expectation is that the MNRF would implement water body-
specific regulations to maintain the abundance of fish (e.g., new access restrictions, changes to season length or 
catch limits) for water bodies affected by the Project and other RFDs as is currently done in the region. The 
distribution of brook trout and walleye is not expected to change because of the Project and other RFDs. Therefore, 
the magnitude of the cumulative effect was characterized as negligible to low.  

The geographic extent was characterized as regional in Table 13-27 because the assessment of cumulative 
effects is completed at the regional scale, and considers the populations of brook trout and walleye with ranges 
that may extend beyond the LSA. 

The duration of the cumulative effect is characterized as medium-term to permanent. Where a permanent access 
road allows for increased harvest, the effect was conservatively considered to extend indefinitely as long as the 
road is operational. However, many of the Project water body crossings are temporary, where the temporary 
crossing structure will be removed and the road reclaimed following construction; harvest effects at these water 
bodies will also be reversible once the access is removed for the temporary access roads. 

The cumulative effect is expected to be frequent (i.e., the effect may occur intermittently) and will fluctuate 
depending on the season and applicable MNRF fishing regulations. For example, an increase in recreational 
angling may be observed when the fishing season is open, but is expected to decrease when recreational angling 
is prohibited. The likelihood was considered possible. 



EAST-WEST TIE TRANSMISSION PROJECT 
AMENDED ENVIRONMENTAL ASSESSMENT REPORT 

 

September 2018 
Project No. 1536607/2000/2219 13-140  

 

13.10.4 Summary of Cumulative Effects Characterization 
A summary of the characterization of cumulative effects from the Project and past, present and RFDs on fish and 
fish habitat is provided for each indicator in Table 13-27. Project-specific mitigation is provided in Table 13-21. It 
is expected that RFDs will be required to implement similar mitigation measures that will limit cumulative effects 
on fish and fish habitat. 
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Table 13-27: Characterization of Predicted Cumulative Effects on Fish and Fish Habitat 

Criteria Indicator Cumulative Effect Description 
Factors of Signifigance 

Direction Magnitude Geographic 
Extent 

Duration/ 
Reversibility Frequency Likelihood of 

Occurrence 

 Brook 
trout 

 Northern 
pike 

 Walleye 

Habitat Availability Alteration to habitat availability from 
physical alteration of water bodies Negative Negligible Regional 

 Short-term to 
Medium-term 
for temporary 
equipment 
water body 
crossings / 
Reversible 

 Permanent for 
permanent 
water body 
crossings / 
Irreversible 

Infrequent Possible 

 Brook trout Habitat Availability Alteration to habitat availability from 
changes in riparian vegetation Negative Negligible Regional 

 Medium-term 
for temporary 
equipment 
water body 
crossings / 
Reversible 

 Permanent for 
permanent 
water body 
crossings / 
Irreversible 

Infrequent Possible 

 Brook 
trout 

 Walleye 

Abundance and 
Distribution 

Alteration to fish abundance and 
distribution from changes to public 
access to recreational angling areas 

Negative Negligible to 
low Regional 

 Medium-term / 
Reversible to 
permanent / 
Irreversible 

Frequent Possible 

brook trout = Salvelinus fontinalis; northern pike= Esox lucius; walleye = Sander vitreus .
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13.10.5 Assessing Significance 
13.10.5.1 Brook Trout, Northern Pike, and Walleye 
The magnitude of the predicted cumulative effects on fish and fish habitat are generally negligible; however, the 
magnitude was considered to be negligible to low for brook trout, and walleye for the cumulative effect of alteration 
to fish abundance from changes to public access to recreational angling areas. The geographic extent of 
cumulative effects are regional, and the likelihood of occurrence of cumulative effects are possible.  

The predicted cumulative effects on brook trout, northern pike, and walleye are not anticipated to result in 
permanent adverse changes to survival or reproduction at a population level such that self-sustaining and 
ecologically effective populations of criteria fish species cannot be maintained. If considering existing, Project, and 
RFD crossing developments, there is only 124.0 km of affected habitat (or only 0.28% of the available habitat in 
the RSA) that directly or indirectly supports populations of brook trout, northern pike, and walleye. Any changes to 
the availability of habitat from the Project and other RFDs will be relatively minor across the RSA. Furthermore, 
temporary equipment water body crossings for the Project will be decommissioned and rehabilitated during and 
after completion of the construction stage, which is expected to last approximately two years. Therefore, any 
changes to habitat availability and fish abundance and distribution from the placement of temporary crossing 
structures is anticipated to be reversible within two years following construction.  

Most of the fisheries within the region will remain high in surplus fishable production even with cumulative changes 
to public access to recreational angling areas. Although there may be negligible to low changes to population 
abundance for brook trout and walleye within specific water bodies where access is improved in close proximity 
to urban centres (e.g., Thunder Bay), the cumulative effects would be temporary and well within the predicted 
resilience limits and adaptive capacity of the criteria species, and populations would remain self-sustaining and 
ecologically effective. 

With the effective implementation of mitigation measures described in Table 13-21, the CEPP (Appendix 4-II), the 
OEMP (Appendix 4-III), and Section 13.7, and through continued sustainable management of affected fisheries 
by the MNRF, the cumulative effects on brook trout, northern pike, and walleye were assessed as not significant. 

13.11 Prediction Confidence in the Assessment 
There is a high degree of certainty that Project construction activities are expected to result in minor and localized 
changes to fish and fish habitat. Decommissioning and reclamation of temporary Project components is anticipated 
to occur during construction and into the operation phase.  

The confidence in the effects assessment for fish and fish habitat is moderate, considering that the mitigation 
described in the CEPP (Appendix 4-II) and the OEMP (Appendix 4-III) is based on accepted and proven best 
management practices that are well understood and have been applied to transmission line projects throughout 
North America. A comprehensive desktop review was conducted to review existing information; however, there 
are limitations with respect to detailed site-specific baseline data, and there are potential changes that may occur 
in Project locations and/or methods (e.g., equipment crossing structure) during the detailed design phase. 
Uncertainty in the assessment has been reduced by making conservative assumptions, planning implementation 
of known effective mitigation and monitoring measures, including DFO’s Measures to Avoid Causing Harm to Fish 
and Fish Habitat Including Aquatic Species at Risk (DFO 2016b) and MNRF’s Environmental Guidelines for 
Access Roads and Water Crossings (MNR 1990) and Forest Management Guide for Conserving Biodiversity at 
the Stand and Site Scales (MNR 2010a,b), and using available adaptive management measures to address 
unforeseen circumstances should they arise. Field surveys were completed at a subset of water body crossings 
in 2017 to support the baseline characterization for fish and fish habitat. 
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Considerable efforts have been applied to identify all of the water body crossings in the Project footprint through 
a detailed review of the Ontario Hydro Network mapping, aerial imagery, and by aerial reconnaissance. The water 
body crossing lists include all mapped water bodies as well as unmapped water bodies that were identified during 
the aerial reconnaissance and aerial imagery review. However, a small number of water bodies may not have 
been identified. However, there is confidence that undocumented water bodies will be identified prior to 
construction so they can have crossing structures and mitigation assigned as appropriate.  

In the cumulative effects assessment, there is uncertainty related to the development footprint of RFDs. This 
uncertainty was primarily addressed by making assumptions that overestimated rather than underestimated 
potential effects of the Project and RFDs (i.e., a precautionary assessment). 

The Project will undergo a regulatory review and permitting process with the Lakehead Region Conservation 
Authority, MNRF, and DFO following the EA approval process. During this process, additional site-specific 
information will be collected at applicable crossings to support permit applications. Field surveys were conducted 
in 2017 with additional surveys planned for 2018 at a subset of proposed water body crossings to support permit 
applications. A key component of the confidence in the assessment is that NextBridge will follow regulatory 
requirements with respect to fish and fish habitat.  

13.12 Follow-Up, Inspection, and Monitoring Programs 
Field surveys were completed in 2017 and will continue into 2018 at a subset of proposed water body crossings 
to support the permitting process. Depending on the type of crossing structure proposed and timing of construction, 
this subset of proposed water body crossings will include water body crossings where permanent equipment water 
body crossing structures are proposed and where temporary or permanent culverts are proposed. The water body 
crossing methods will be refined as necessary after the field surveys and as detailed construction planning 
continues. This information will be included in the permit applications to the regulatory agencies. If fording is 
approved by the appropriate regulatory agency, it will be limited to a one-time event (over and back) and will occur 
only if an existing crossing at another location is not available or practicable to use, and only where there is a rock 
bed and minimal bank. A site inspection will be completed prior to construction to determine whether bed, banks, 
and fish habitat conditions at specific water bodies are suitable for the use of a ford. Any potential alterations to 
the crossing methods or locations will be incorporated into the permitting phase of the Project. 

The objectives of follow-up, inspection, and monitoring programs include: 

 evaluating the effectiveness of mitigation and reclamation, and modifying or enhancing measures as 
necessary through adaptive management; 

 identifying unanticipated potentially adverse effects, including possible accidents and malfunctions; and 

 contributing to continual improvement. 

Monitoring and post-monitoring 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 fish and fish habitat is provided below: 

 A reconnaissance for undocumented water bodies within the Project footprint will be completed prior to 
construction of each segment to document water bodies not included on the water body crossing list (refer 
to Appendix 4-II, Appendix I). 

 The Owner may provide the appropriate resource specialist to assess the potential impacts to the water body 
as required.  
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 The Owner will employ the services of qualified Environmental Inspector(s) to guide implementation, and 
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 vehicles arriving on Project footprint 
prior to entry.  

 The Environmental Inspector will monitor blasting operations. 

 Monitoring/inspections will be conducted of erosion and sediment management measures, and bank 
stabilization features to verify effectiveness. 

 The Environmental Inspector will be on-site during construction to monitor the installation of temporary 
equipment water body crossing structures.  

 Culverts will be routinely (e.g., before and/or after spring freshet) inspected and maintained 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). 

 If fording is approved by the appropriate regulatory agency, a site inspection will be completed prior to 
construction to determine whether bed, banks, and fish habitat conditions at specific water bodies are suitable 
for the use of a ford.  

 Where culverts are proposed, a fish and fish habitat survey will be completed prior to construction to 
determine the suitability of the crossing structure.  

 The Environmental Inspector will be on-site during construction to monitor the removal of temporary 
equipment water body crossing structures. 

 The Owner will conduct a final site inspection to assess that clean-up, reclamation, and erosion and sediment 
controls are complete and satisfactory before equipment is removed from the Project Site. 

 Post-construction environmental monitoring will be conducted after the completion of the construction 
activities and continue into the operation phase, and will include such activities as examining and 
documenting the success of reclamation measures. 

 Post-construction monitoring/inspections of new permanent water body crossing structures and new roadside 
drainage features will be conducted to assess integrity of permanent water body crossing structures, signs 
of changes to the morphology of the water body channel at new permanent water body crossing structures, 
and signs of blockages or debris at new drainage features. 

 Post-construction monitoring will be conducted of total suspended solids and streamflow rates to verify the 
effectiveness of reclamation measures at selected water bodies those with greater sensitivity or implication 
to change from the standpoint of fish habitat, species at risk, channel stability, drainage pattern, or other 
environmental considerations. The specific monitoring locations will be determined during the permitting 
phases of the Project; however, it is expected that water bodies of varying size (small, medium, large) would 
be captured, recognizing that this would allow the performance/effectiveness of mitigation measures to be 
evaluated at a range of scales. 
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 Post-construction monitoring will be conducted at water body crossings to verify that erosion and sediment 
control measures have been successful (e.g., bank restoration and re vegetation). The integrity of the 
crossing structures will be inspected regularly and during periods of high run-off, such as the spring freshet. 
Changes to the morphology of the water body channel or to sediment loading will be identified and addressed, 
as needed. 

 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. 

 Culverts will be periodically (e.g., before and/or after spring freshet) inspected and maintained 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). 

 Turbidity and/or TSS, streamflow rates, and/or water levels will be monitored at water body crossings in 
accordance with the requirements of regulatory permits and approvals.  

 The integrity of the crossing structures will be inspected regularly and during periods of high run-off, such as 
the spring freshet. Any changes to the morphology of the water body channel will be identified and addressed, 
as needed. 

 Pump intakes will be continually inspected for entrained or impinged fish where instream work is completed. 

13.13 Information Passed on to Other Components 
Results of the fish and fish habitat assessment were reviewed and incorporated into the following components of 
the EA: 

 Indigenous Current Use of Lands and Resources for Traditional Purposes (Section 17); 

 Non-traditional Land and Resource Use (Section 19); and 

 Human Health (Section 21).
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