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7. SURFACE WATER 
This section describes and summarizes an assessment of the effects of the East-West Tie Transmission Project 
(the Project) on surface water. The assessment follows the general approach and concepts described in Section 5. 
The main steps in the assessment include: 

 consideration of 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; 

 identification of information and data sources used in the assessment; 

 identification and rationale for selection of the surface water criterion, and the associated assessment 
endpoint and indicators; 

 establishment of temporal and spatial boundaries for the assessment of effects on surface water; 

 description of the existing environment to gain an understanding of baseline conditions for surface water;  

 identification and screening of effect pathways that could link Project activities to changes in surface water; 

 characterization of predicted net effects (after mitigation) of the Project on surface water (if required); 

 assessment and determination of significance of cumulative effects from the Project and previous, existing 
and reasonably foreseeable developments on surface water (if required); 

 assessment of uncertainty in the effects predictions, indicating how uncertainties are addressed; and 

 identification of proposed monitoring or follow-up to confirm predictions and address uncertainty. 

As outlined in Section 5, the assessment is structured around three assessment cases: 

 Base Case; 

 Project Case; and 

 Cumulative Effects Case. 

For the purposes of this document, surface water consists of water that collects on the surface of the ground in 
water bodies whether or not the water is continuously present. Water bodies are depressions with defined 
beds and/or banks and may 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 2006). 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, wetland, or reservoir. 
Wetlands are not discussed in this section, but are described in Section 12. A water body (i.e., watercourse 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).  

July 2017 
Project No. 1536607/2000/2018 7-1   

 



EAST-WEST TIE TRANSMISSION PROJECT 
ENVIRONMENTAL ASSESSMENT REPORT 

 

7.1 Input from Consultation and Engagement 
The following issues pertaining to surface water were raised during consultation and engagement for the Project: 

 concerns regarding surface water flow into water bodies as a result of Project construction; and 

 concerns regarding erosion and resultant effects on surface water quality as a result of Project construction.  

These issues have been considered and addressed in this section of the Environmental Assessment (EA) Report. 
A detailed consultation and engagement record is provided in Appendices 2-III and 2-IX.  

7.2 Information Sources 
Information for the characterization of surface water baseline conditions and the assessment of Project effects 
was collected from review of the following sources: 

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

 aerial imagery provided by NextBridge (acquired 2013-2014); 

 aerial (helicopter) reconnaissance completed in June 2016; 

 electronic data obtained from the Ministry of Natural Resources and Forestry (MNRF) through Land 
Information Ontario (MNR 2002, 2013a; MNRF 2015a), including tertiary watersheds, Ontario Hydro Network 
water body and watercourse (1:20K) data sets, and Ontario Integrated Hydrology Data; 

 ArcGIS World Imagery, satellite and aerial imagery published by Environmental Systems Research Institute 
and updated in August 2016; 

 Geology Terrain Data (1:100K), Northern Ontario Engineering Geology Terrain Study, published by Ministry 
of Northern Development and Mines (MNDM) in March 2006; 

 ArcGIS World Topographic Map, published by Environmental Systems Research Institute and updated in 
August 2016; 

 Ontario Flow Assessment Tool Version 3 (OFAT III), developed by the MNRF and powered by Land 
Information Ontario, Queen’s Printer for Ontario, 2013; 

 Permits to Take Water Data Catalogue, published by the Ministry of Environment and Climate Change  
(MOECC) in August 2016 and updated quarterly; 

 various online sources of information on hydropower production in Ontario (White River Hydro LP and 
Pic Mobert First Nation 2011; Ojibways of Pic River First Nation 2012; Pic Mobert Hydro Inc. 2013; 
OWA 2013a,b; Regional Power 2015; Wikipedia 2015; Brookfield 2016; OPG 2016); 

 archived hydrometric data, published by Water Survey of Canada (WSC) and Environment and Climate 
Change Canada and periodically updated; 

 Provincial (Stream) Water Quality Monitoring Network (PWQMN) Data Catalogue, published by MOECC in 
October 2013 and updated yearly; 

 Watershed assessment reports for Blind Creek, Wild Goose Creek, Mackenzie River, Welch Creek, and Wolf 
River (LRCA 2006, 2009, 2010, 2013); 

 National Atlas of Canada, Natural Resources Canada, 4th Edition, 1978; and 

 Hydrological Atlas of Canada, Fisheries and Environment Canada, January 1978. 

July 2017 
Project No. 1536607/2000/2018 7-2   

 



EAST-WEST TIE TRANSMISSION PROJECT 
ENVIRONMENTAL ASSESSMENT REPORT 

 

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

7.3 Criteria, Assessment Endpoints, and Indicators 
Criteria are components of the environment that are considered to have economic, social, biological, 
conservation, aesthetic, or ethical value (Section 5.1). Surface water is important for recreational use and 
aesthetics, important to fauna and flora abundance and diversity, and important to human use (drinking water or 
other consumption, hydropower generation).  

Assessment endpoints represent the key properties of a criterion that should be protected (Section 5.1). 
The assessment endpoint for the surface water criterion is maintenance of surface water quantity and quality. 

Indicators represent attributes of the environment that can be used to characterize changes to criteria and the 
assessment endpoints in a meaningful way. The indicators for the surface water criterion are defined as follows: 

 Surface water quantity: this indicator includes consideration of streamflows, water levels, 
and erosion-sedimentation processes within water bodies. For the purposes of this assessment, 
the streamflows component of the surface water quantity indicator accounts for several considerations 
including runoff rates, runoff volumes, and cross-section hydraulics.  

 Surface water quality: this indicator includes the consideration of the physical and chemical properties of 
surface water. For the purposes of this assessment, the physical properties component of the surface water 
quality indicator includes land surface erosion-sedimentation processes, including opportunities for soil 
erosion and for sediment mobilization, transport, and deposition.  

The criterion, assessment endpoint and indicators selected for the assessment of Project effects on surface water, 
and the rationale for their selection, are provided in Table 7-1.  

Table 7-1: Surface Water Criterion, Indicators and Assessment Endpoint 
Criterion Rationale Indicators Assessment Endpoint 

Surface 
water 

 Represents the freshwater habitat for fish, aquatic 
organisms, and aquatic vegetation 

 Important for recreational use and aesthetics 

 Important to fauna and flora abundance and 
diversity 

 Important to human use (drinking water or other 
consumption) 

 Surface water 
quantity  

 Surface water 
quality 

Maintenance of surface water 
quantity and quality 
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7.4 Assessment Boundaries 
7.4.1 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 surface water considers the anticipated Project-environment interactions 
during the construction and operation phases. These periods are sufficient to capture the effects of the Project.  

7.4.2 Spatial Boundaries 
Spatial boundaries for the assessment are provided in Table 7-2 and shown in Figures 7-1, 7-2A and 7-2B. 

Table 7-2: Surface Water Spatial Boundaries 
Spatial 

Boundaries 
Area 
(ha) Description Rationale 

Project 
footprint 5,005 

The Project footprint is the preferred route ROW, laydown yards, storage 
yards, construction camps, temporary construction easements, and new 
access roads. 

Designed to capture the 
potential direct effects of the 
physical footprint of the 
Project 

Surface 
water LSA 145,441 

Includes the Project footprint and extends approximately 1 km from the 
preferred route ROW boundary and approximately 500 m from the 
boundaries of access roads (excluding the Trans-Canada Highway), 
storage yards, laydown yards, construction camps, and temporary 
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). 

The surface water LSA limits 
were selected to take into 
account possible interactions 
between the Project activities 
and other surface water 
users 

Surface 
water RSA 6,180,600 

Encompasses the seven tertiary watersheds (2AC-Black Sturgeon, 
2AD-Nipigon, 2AE-Jackpine, 2BA-Little Pic, 2BB-Pic, 2BC-White, and 2BD-
Michipicoten-Magpie) that are intersected by the Project footprint, upstream 
to the headwaters and downstream to Lake Superior. Tertiary watersheds 
are based on the federal “Drainage Area” reporting framework, and 
represent third level subdivisions of Canada into suitably sized areas based 
on drainage for administrative purposes (MNRF 2015b).  

The surface water RSA 
provides regional context for 
the assessment of Project 
effects on the surface water 
criterion 

ROW = right-of-way; LSA = Local Study Area; RSA = Regional Study Area. 
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7.5 Description of the Existing Environment (Base Case) 
This section provides a summary of the existing environment for the surface water criterion based on review of 
desktop information.  

7.5.1 Baseline Data Collection Methods 
A desktop study was completed to characterize baseline conditions in the surface water Local Study Area (LSA) 
and Regional Study Area (RSA). This involved a review of the information sources listed in Section 7.2 and the 
subsequent summary of relevant data to provide a general understanding of the following: 

 watershed and river system characteristics; 

 surface water use; 

 surface water yield1 and its seasonal distribution; and 

 surface water quality. 

River systems intersected by the Project footprint, as well as the specific water bodies (e.g., watercourses, lakes) 
forming these river systems and potentially crossed by the preferred route right-of-way (ROW) and access roads, 
were identified by reviewing the Project components relative to Ontario Hydro Network water body and 
watercourse data sets, and available aerial and satellite imagery. The OFAT III was used to delineate and 
characterize the catchments of the river systems. Key attributes of potential water body crossings were assembled 
from information provided in the baseline natural heritage existing conditions report for the Project (Dillon 2015), 
information collected during the 2016 aerial reconnaissance conducted for the fish and fish habitat assessment, 
and available topographic data sets and aerial and satellite imagery.  For the purposes of the EA Report, the term 
‘river system’ was used to denote the catchment of a water body, or a combination of one or more water bodies 
(e.g., mainstem of a river with one or more tributary channels), that is crossed by the Project and that ultimately 
drains to Lake Superior at a discrete point (e.g., defined channel outlet).  Each river system is understood to 
include one or more water body crossings.  

Active Permits to Take Water (PTTWs) in the surface water LSA and various sources of publicly available 
information on hydropower production in Ontario were reviewed to understand existing surface water use in the 
surface water LSA and RSA. Existing surface water yield and surface water quality conditions were determined 
by analysis and review of information extracted from the OFAT III and atlases, as well as the available WSC and 
PWQMN data sets. 

7.5.2 Baseline Conditions 
7.5.2.1 Watersheds and River Systems 
The surface water RSA is located in the Northwestern and Northeastern Lake Superior secondary watersheds 
and is composed of the following seven tertiary watersheds: 2AC-Black Sturgeon, 2AD-Nipigon, 2AE-Jackpine, 
2BA-Little Pic, 2BB-Pic, 2BC-White, and 2BD-Michipicoten-Magpie. The number and two letters that precede 
the watershed names identify the primary, secondary, and tertiary watersheds according to the federal “Drainage 
Area” reporting framework’s (MNRF 2015b) naming convention. This is based on the following:  

1 Surface water yield is the average outflow from a watershed or catchment through a water body over a given time. It is calculated by dividing 
the mean volume of streamflow over the time period by the surface area of the watershed or catchment. 
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 First Character – “2” represents the Great Lakes primary watershed. 

 Second Character – “A” represents the Northwestern Lake Superior secondary watershed, while 
“B” represents the Northeastern Lake Superior secondary watershed. 

 Third Character – “A” through “E” represent the tertiary watershed identifiers.  

In the surface water RSA, the Project crosses 99 river systems that drain generally southwards and discharge 
directly into Lake Superior (Figure 7-3A and 7-3B). A total of 17 of the river systems are in the jurisdiction area of 
a conservation authority. Specifically, river systems in the Black Sturgeon watershed located between the 
community of Wild Goose in the Municipality of Shuniah and the Township of Dorion (i.e., ‘Unnamed Creek 1’ 
through Wolf River) are in the jurisdiction area of the Lakehead Region Conservation Authority (LRCA). 
Construction activities adjacent to or within water bodies in this area will require permitting by the LRCA under 
O. Reg. 180/06 of the Conservation Authorities Act (Government of Ontario 2006). The remaining river systems 
are in the jurisdiction area of the MNRF under the Lakes and Rivers Improvement Act (Government of 
Ontario 2003). Construction activities adjacent to or within these water bodies will require approval from the MNRF 
under O. Reg. 454/96 (Government of Ontario 1996). 

The main characteristics of the river systems in each tertiary watershed are summarized in the following sections. 
More detailed characterization of the individual river systems is provided in Appendix 7-I. Characteristics described 
include stream order, drainage area, surficial geology, land cover, catchment length, catchment shape factor, 
topographic relief, and catchment slope. The following are definitions for these characteristics: 

 Stream order is a measure of the relative size of a natural water body. The smallest water body is referred 
to as a first-order stream and generally comprises the headwaters of a river system. The stream order 
increases in the downstream direction as one water body joins another in a river system of similar order (e.g., 
the confluence of two first-order streams results in a second-order stream). Stream orders range from first 
order to 12th order. 

 Drainage area is the geographical area drained by a river and its tributaries where surface water from rain, 
melting snow, or ice converges to a single point at a lower elevation, usually where the water joins another 
water body. 

 Surficial geology refers to the unconsolidated sediment overlying bedrock within the river’s catchment, 
which is indicative of the soil cover and its drainage properties. 

 Land cover refers to the surface cover on the ground whether urban infrastructure, vegetation, water, 
bare soil, or other. Land cover affects hydrologic processes by intercepting precipitation, altering water 
infiltration into the soil, affecting energy budgets and evaporation, and influencing water and sediment 
conveyance. 

 Catchment length is defined as the distance measured along the longest flow path from the catchment 
divide to the mouth of the river system. The length of a catchment influences the flow through its outlet. 
For the same rainfall, a longer flow path may generate a lower instantaneous outlet flow than a shorter 
flow path. 

 Catchment shape factor “represents how the surface runoff flows are collected through the drainage 
network” (Eagleson 1970 as cited in Guo 2009). Shape factor is calculated as the square of the catchment 
length divided by the catchment area. The shape of a catchment influences the flow through its outlet. For the 
same rainfall, a longer shape may generate a lower instantaneous outlet flow than that from a fan-shaped 
catchment. 
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 Topographic relief describes the difference in elevation from the lowest point to the highest point within the 
catchment. The relief of a catchment influences the flow through its outlet. For the same rainfall, a high relief 
may generate a higher instantaneous outlet flow than a low relief. 

 Catchment slope represents the rate of change of elevation along the catchment length. Similar to 
topographic relief, a steep slope may generate a higher instantaneous outlet flow than a shallower slope for 
the same rainfall. 
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2AC-Black Sturgeon Tertiary Watershed 
The Black Sturgeon watershed is situated in the western end of the surface water RSA (Figure 7-3A). The Project 
crosses 23 river systems in the watershed, close to the shoreline of Lake Superior, which vary in size and 
catchment characteristics. 

The river systems vary in size from first- to sixth-order streams, with catchments ranging from approximately 
1.03 to 2,630 km². As many as 14 of the river systems are first- and second-order streams, generally with 
catchments of approximately 10.3 km² or less. Five of the river systems are third- and fourth-order streams, 
with catchments generally ranging from approximately 11.2 to 136.7 km². The three largest river systems in the 
watershed are Wolf River, a fifth-order stream with a catchment of approximately 729 km², and Mackenzie River 
and Black Sturgeon River, both sixth-order streams with catchments of approximately 366 km² and approximately 
2,630 km², respectively (MNR 2013a,b). 

The predominant surficial geology underlying the river systems in the west of the watershed is bedrock, 
which occurs either exposed or covered by a thin layer of drift (MNDM 2006). In the east of the watershed, 
the surficial geology consists of a mix of bedrock, till, glaciolacustrine deposits, and glaciofluvial deposits 
(MNDM 2006). The entire watershed is dominated by a treed land cover, which accounts for more than 59% of 
the catchment area in 20 of the river systems (MNR 2013b). The percentage of land cover occupied by open water 
and wetlands is 9% or less of the catchment area in 16 of the river systems (MNR 2013b). The following named 
lakes are in the surface water LSA within the Black Sturgeon watershed: 

 Beaver Lake 

 Crag Lake 

 Grande Lake 

 Lost Lake  

 Raymore Lake 

 Thruline Lake 

 Bishops Lake 

 Crow Lake 

 Granite Lake 

 MacDonalds Lake 

 Sandybeach Lake 

 White Granite Lake 

 Brophy Lake 

 Furcate Lake 

 Gulch Lake 

 Moonshine Lake 

 Spring Lake 

 Wiggins Lake 

 Cavern Lake 

 Goodmorning Lakes  

 Hades Lake 

 Pine Lake 

 Thompson Lake 

 Wolf Lake 

 

The lengths of the catchments of the river systems are generally proportional to catchment areas, and range from 
approximately 2.72 to 257 km. A total of 14 river systems in the watershed have catchment lengths of 
approximately 14.7 km or less, and correspond mainly to first- and second-order river systems. Two river systems 
have catchment lengths of more than 100 km: Wolf River, which has a catchment length of approximately 104 km, 
and Black Sturgeon River, which has a catchment length of approximately 257 km. The shape factors for 
catchments to the river systems in the watershed range from 6 to 25 with higher values representing a more 
elongated shape. More than half of the catchments have shape factors of between 5 and 10, with higher values 
evident for catchments in the east of the watershed (MNR 2013b). 

Topographic relief in catchments of the river systems varies from approximately 80 to 344 m. Catchment slopes 
vary from 0.11% to 5.0%, noting that 11 of the river systems have slopes of less than 2%. In general, milder slopes 
occur in the river systems in the west of the watershed (MNR 2013b). 

2AD-Nipigon Tertiary Watershed 
The Nipigon watershed is immediately east of the Black Sturgeon watershed. This watershed consists of one large 
river system, the Nipigon River (Figure 7-3A), which represents the largest river discharging into Lake Superior 
(WWF-Canada 2009). The Project crosses the lower reaches of the Nipigon River system close to the shoreline 
of Lake Superior. 
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The Nipigon River is an eighth-order stream, and has a natural catchment area of approximately 25,000 km². 
However, flows in the river are augmented by the diversion of flows from the Ogoki River, which would normally 
drain northwards to James Bay, for the purpose of hydropower generation. The construction of the Ogoki River 
Diversion in 1943 artificially expanded the Nipigon River catchment by an additional 13,900 km², bringing the total 
catchment area to approximately 38,900 km². Excluding the Ogoki River Diversion, the Nipigon River has a 
catchment length of approximately 291 km and a catchment shape factor of 3. Similarly, topographic relief is 
approximately 150 m, and the catchment slope is 0.05% (MNR 2013a,b). 

The river system is underlain by a mix of bedrock, glaciolacustrine deposits, glaciofluvial deposits, and till. Bedrock 
and glaciolacustrine deposits predominate in the surface water LSA (MNDM 2006). The main land cover types in 
the watershed are open water and wetlands (28%) and treed cover (12%) (MNR 2013b). The surface water LSA 
is mostly occupied by treed land cover and community infrastructure in the Township of Nipigon. The following 
named lakes are in the surface water LSA within the Nipigon watershed: 

 Helen Lake  The Lagoon 

 

2AE-Jackpine Tertiary Watershed 
The Project crosses 24 river systems in the Jackpine watershed, noting that these rivers vary in size and catchment 
characteristics (Figure 7-3A and Figure 7-3B). The Project crosses the watershed close to the shoreline of Lake 
Superior. 

The river systems vary in size from first- to fifth-order streams, with catchments ranging from approximately 
1.21 to 625 km². A total of 17 of the river systems are first- and second-order streams, generally with catchments 
of approximately 10.9 km² or less (the exceptions are Ruby Creek, a second-order stream that has a catchment 
area of approximately 43.4 km² and “Unnamed Creek 22,” a first order stream that has a catchment area of 
approximately 19.9 km²). Four of the river systems are third- and fourth-order streams, with catchments generally 
ranging from approximately 22.6 to 42.3 km² (the exception is Cypress River, a fourth-order stream that has a 
catchment of approximately 165 km²). The three largest river systems in the watershed are the Jackpine River, 
the Jackfish River, and the Gravel River, all fifth-order streams, with catchments of approximately 284 km², 
447 km², and 625 km², respectively (MNR 2013a,b). 

The predominant surficial geology underlying the river systems in the watershed is bedrock, which is either 
exposed or covered by a thin layer of drift (MNDM 2006). However, there are glaciolacustrine, glaciofluvial, 
and fluvial deposits in the surface water LSA (MNDM 2006). The watershed is dominated by a treed land cover, 
which accounts for more than 70% of the catchments of 18 of the 24 river systems (MNRF 2013b). The percentage 
of land cover occupied by open water and wetlands is 10% or less in the catchments of 19 of the river systems 
(MNR 2013b). The following named lakes are in the surface water LSA within this watershed:  

 Cavers Lake 

 Ivan Lake 

 Upper Nishin Lake 

 Claire Lake 

 Little Cypress Lake 

 Wabasta Lake 

 Fire Hill Lake 

 Nishin Lake 
 Hydro Lake 

 Ruby Lake 
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The lengths of the catchments of the river system are generally proportional to catchment areas, and range from 
approximately 2.12 to 116 km. A total of 17 river systems in the watershed have catchment lengths of 
approximately 14.9 km or less, and correspond to first- and second-order streams. One river system, Gravel River, 
has a catchment length of more than 100 km. The shape factors for catchments to the river systems range from 
4 to 22, with higher values representing a more elongated catchment. Approximately 30% of the catchments have 
shape factors of between 4 and 10, with higher values evident for catchments in the middle of the watershed (MNR 
2013b). 

Topographic relief in catchments for the river systems varies from approximately 80 to 368 m, and is within the 
approximate range of 100 to 150 m in 2 of the 27 catchments. Catchment slopes vary from 0.23% to 5.93%, 
with 9 river systems having slopes greater than 2% (MNR 2013b). 

2BA-Little Pic Tertiary Watershed 
The Little Pic watershed is located in the approximate centre of the surface water RSA, adjacent to the Jackpine 
and Pic watersheds on the west and east respectively (Figure 7-3B). A total of 38 river systems are crossed by 
the Project in the Little Pic watershed, close to the shoreline of Lake Superior. 

The river systems vary in size from first- to sixth-order streams, with catchments ranging from approximately 
0.45 to 1,352 km². Eighteen of the river systems are first- and second-order streams, with catchments of 
approximately 10.8 km² or less. As many as nine river systems are third-order streams, with catchments varying 
between approximately 5.81 to 19.4 km². The remaining seven third- and fourth-order streams have catchments 
ranging from approximately 38.1 to 134 km². The five largest river systems in the watershed are Prairie River, 
Pays Plat River, Steel River, Little Pic River, and Aguasabon River. Prairie River and Pays Plat River are fifth-
order streams with catchments of approximately 249 km² and 405 km², respectively. Steel River, Little Pic River, 
and Aguasabon River are sixth-order streams. Steel River and Little Pic River have catchments of approximately 
1,190 km² and 1,350 km², respectively. Aguasabon River has a natural catchment area of approximately 933 km². 
However, similar to the Nipigon River, flows in the Aguasabon River are augmented by the diversion of flows in 
the headwaters of the Kenogami River, which would normally drain northwards to James Bay, for the purpose of 
hydropower generation. The construction of a dam at the north end of Long Lake in 1941 artificially expanded the 
catchment of the Aguasabon River by an additional 4,360 km². With the diversion, the total catchment to the river 
is approximately 5,290 km² (MNR 2013a,b). 

The predominant surficial geology underlying the Little Pic watershed is bedrock, which occurs exposed or covered 
by a thin layer of drift (MNDM 2006). There is mix of bedrock, glaciolacustrine, glaciofluvial, and fluvial deposits in 
the west of the watershed (MNDM 2006). The watershed is dominated by a treed land cover, which accounts for 
more than 70% of the catchments of 39 of the 45 river systems (MNR 2013b). The percentage of land cover 
occupied by open water and wetlands is 5% or less in the catchments to half of the river systems (MNR 2013b). 
The following named lakes are in the surface water LSA within this watershed:  

 Antler Lake  Big Bear Lake  Birch Lake  Cook Lake 

 Craddock Lake  Deb Lake  Del Lake  Elbow Lake 

 Goose Lake 

 Jackfish Lake 

 Lake Superior  

 Longworth Lake 

 North Cook Lake 

 Rennie Lake 

 Shack Lake 

 Grassy lake 

 Jason Lake 

 Little Pike Lake 

 Lyne Lake 

 Perch Lake 

 Ripple Lake 

 Sox Lake 

 Hartley Lake 

 Lake A 

 Little Santoy Lake 

 McLean’s Lake 

 Red Sucker Lake 

 Santoy Lake 

 Spectacle Lake 

 Hays Lake 

 Lake B 

 Lizzard Lake 

 Moberley Lake 

 Reid Lake 

 Sawmill Lake 

 Whitesand Lake 
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The lengths of the river system catchments are generally proportional to the catchment areas, and range from 
approximately 1.62 to 211 km. A total of 34 river systems in the watershed have catchment lengths 
of approximately 13.5 km or less, and generally correspond to first, second- and third-order river systems. 
The three sixth-order river systems have catchment lengths of approximately 61.9 km or more. Catchment shape 
factors in the watershed range from 4 to 33. As many as 37 of the catchments have shape factors of between 
4 and 10 (MNR 2013b). 

Topographic relief in catchments for the river systems varies from approximately 71.3 to 372 m, and is within the 
approximate range of 200 to 300 m in 30 of the 45 catchments. Catchment slopes vary from 0.06% to 8.6%, 
with 28 river systems having catchment slopes of greater than 2% (MNR 2013b). 

2BB-Pic Tertiary Watershed 
The Pic watershed is in the approximate centre of the surface water RSA, and is bounded on the east by the 
Little Pic watershed and on the west by the White watershed. Similar to the Nipigon watershed, it consists of one 
large river system, Pic River (Figure 7-3B). The Project crosses the watershed near the shoreline of Lake Superior.  

Pic River is an eighth-order stream and has a catchment area of approximately 6,710 km². The catchment length 
is approximately 294 km, with a slope of 0.04%. Topographic relief in the watershed is approximately 110 m. 
The shape factor of the catchment is 21 indicating a relatively elongated catchment. The river system is underlain 
predominantly by bedrock, although a mix of bedrock, glaciolacustrine deposits, fluvial deposits, and till are found 
in the surface water LSA. The watershed is dominated by a treed land cover, which covers 44% of the catchment 
area. The percentage of land cover occupied by open water and wetlands is 5% (MNDM 2006; MNR 2013a,b). 
The following named lakes are in the surface water LSA within this watershed:  

 Botham Lake  Camp 36 Lake  Cedar Lake  Dunc Lake 

 Euclide Lake  Kenel Lake  Melgund Lake  Rous Lake 

 Three Finger Lake 

 

2BC-White Tertiary Watershed 
The White watershed is located in the eastern portion of the surface water RSA, adjacent to the Pic watershed on 
the west side and the Michipicoten-Magpie watershed on the east side. The White watershed consists of two large 
river systems, White River and Pukaskwa River (Figure 7-3B), and the Project crosses the approximate middle of 
the watershed. 

White River is a seventh-order stream with a catchment area of approximately 5,190 km². It has a catchment 
length of approximately 299 km and a catchment shape factor of 17. Topographic relief is approximately 300 m, 
and the catchment slope is 0.11%. Pukaskwa River has a catchment area of approximately 1,090 km² and is a 
sixth-order river system. Its catchment length is approximately 114 km and its catchment shape factor is 12. 
Topographic relief is approximately 400 m and the catchment slope is 0.35% (MNR 2013a,b). 

The predominant surficial geology underlying the White watershed is bedrock, either exposed or covered by a thin 
layer of drift (MNDM 2006). The surface water LSA overlies a mix of bedrock, glaciofluvial deposits, and till (MNDM 
2006). Treed land cover dominates the watershed, representing 41% of the White River catchment and 61% of 
the Pukaskwa River catchment (MNR 2013b). The percentages of land cover occupied by open water and 
wetlands in both catchments are 16% and 8% respectively (MNR 2013b). Named lakes/ponds in the surface water 
LSA within this watershed include:  
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 Abbie Lake  Blue Cedar Lake  Buck Lake  Crocker’s Lake 

 Dead Lake  Denis Lake  Doss Lake  Elora Lake 

 Gibson Lake 

 Long Lake 

 Paint Lake 

 Tarpon Lake 

 Green Lakes 

 North Buck Lake 

 Pear Lake 

 Warbedeelius Lake 

 Jarvey Lake 

 North Crocker’s Lake 

 Perrys Lake 

 White Lake 

 Jimbo Lake 

 Nursery Lake 

 Soulier Lake 

 Whitefish Lake 

 

2BD-Michipicoten-Magpie Tertiary Watershed 
The Michipicoten-Magpie watershed is at the eastern end of the surface water RSA and is adjacent to the 
White River watershed on the west side. The Project crosses the watershed close to the Lake Superior shoreline, 
and crosses a total of 10 river systems (Figure 7-3B).  

The river systems in the watershed vary in size from first- to seventh-order streams, with catchments ranging from 
approximately 0.311 to 7,360 km². Six of the river systems are first-, second-, or third-order streams, 
with catchments of approximately 18.1 km² or less. There is one fourth-order stream (Makwa River) with a 
catchment area of approximately 175 km², and one fifth-order stream (Doré River) with a catchment area of 
approximately 231 km². The remaining two river systems are Dog River, a sixth-order stream with a catchment 
of approximately 1,220 km², and Michipicoten River, a seventh-order stream with a catchment of approximately 
7,360 km² (MNR 2013a,b). 

The predominant surficial geology underlying the Michipicoten-Magpie watershed is bedrock, occurring exposed 
or covered by a thin layer of drift (MNDM 2006). The watershed is dominated by a treed land cover, which accounts 
for more than 68% in seven river system catchments (MNR 2013b). The percentage of land cover occupied by 
open water and wetlands is 8% or less in eight catchments (MNR 2013b). Named lakes in the surface water LSA 
within the watershed include: 

 Anjigami Lake  Bog Lake  Centennial Lake  Cinders Lake 

 Clifftay Lake  Crayfish Lake  Doré Lake  Dud Lake 

 Dycie Lake 

 Fungus Lake 

 Lac à la Plonge 

 Molybdenite Lake 

 Ore Lake 

 Upper Jimmy Kash Lake 

 Eaglet Lake 

 Isabella Lake 

 Line Lake 

 Nemategun Lake 

 Paint Lake 

 Wawa Lake (lac Wawa) 

 Ellen Lake 

 Jimmy Kash Lake 

 Magpie River 

 Norwalk Lake 

 Spendunc Lake 

 West Kabenung Lake 

 Felcite Lake 

 Kabenung Lake 

 Miron Lake 

 Oakley Lake 

 Spring Lake 

 

The lengths of catchments to the river systems are generally proportional to the catchment areas and range from 
approximately 1.15 to 225 km. Six river systems in the watershed have catchment lengths of 14.3 km or less, and 
correspond to first-, second-, and third-order river systems. The fourth- and fifth-order streams (Makwa River and 
Doré River) have catchment lengths of approximately 44.5 km and 64.0 km, respectively. Dog River (the sixth-
order stream) and Michipicoten River (the seventh-order stream) have catchment lengths of approximately 134 km 
and 225 km, respectively. Catchment shape factors in the watershed range from 4 to 18. Approximately half of the 
catchments have shape factors of 8 or less (MNR 2013b). 
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Topographic relief in the river system catchments varies from approximately 96.9 to 349 m, and is in the 
approximate range of 100 to 200 m in six of the 10 catchments. Catchment slopes vary from 0.16% to 8.4%, 
with five river systems having catchment slopes of less than 2% (MNR 2013b).   

Water Body Crossings by Tertiary Watershed 
A summary of the proposed water body crossings by tertiary watershed are presented in Tables 7-3 and 7-4, 
organized by the preferred route ROW and the access roads.  Baseline characteristics for each of the water body 
crossings are provided in Appendix 7-I.   

Table 7-3: Summary of Water Bodies Crossed by the Preferred Route Right-of-Way 

Tertiary Watershed 
Number of River 

Systems Crossed 
by Project 

Number of Water Body Crossings 

Water Body Type Flow Regime 

Watercourse Lake / Pond Total Eph Int Perm 

Lake Superior 0 0 2 2 0 0 2 

2AC-Black Sturgeon 23 75 12 87 10 6 71 

2AD-Nipigon 1 8 0 8 0 2 6 

2AE-Jackpine 24 49 9 58 8 2 48 

2BA-Little Pic 38 73 29 102 11 3 88 

2BB-Pic 1 27 3 30 0 0 30 

2BC-White 2 67 29 96 1 3 92 

2BD-Michipicoten-Magpie 10 66 26 92 7 7 78 

Total 99 365 110 475 37 23 415 

Eph = Ephemeral; Int = intermittent; Perm = permanent.  

Table 7-4: Summary of Water Bodies Crossed by the Access Roads  

Tertiary Watershed 
Number of River 

Systems Crossed 
by Project 

Number of Water Body Crossings 

Water Body Type Flow Regime 

Watercourse Lake / Pond Total Eph Int Perm 

2AC-Black Sturgeon 23 91 6 97 10 6 81 

2AD-Nipigon 1 9 0 9 0 2 7 

2AE-Jackpine 24 65 0 65 12 5 48 

2BA-Little Pic 38 131 5 136 10 11 115 

2BB-Pic 1 41 0 41 0 0 41 

2BC-White 2 94 9 103 1 3 99 

2BD-Michipicoten-Magpie 10 183 7 190 9 28 153 

Total 99 614 27 641 42 55 544 

Eph = Ephemeral; Int = intermittent; Perm = permanent. 

7.5.2.2 Surface Water Use 
Active Permits to Take Water 
The MOECC’s PTTW data catalogue (MOECC 2013a) was accessed on June 15, 2017, to identify active permits 
to take surface water, and surface water and groundwater, within the surface water LSA. A total of 26 active 
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PTTWs were identified, as summarized in Table 7-5. Detailed PTTW information is provided in Appendix 7-I, and 
PTTW locations are shown in Appendix 7-II. 

A total of 15 of the 26 active PTTWs are identified as being for the purpose of construction activity. The PTTWs 
issued for construction are generally of a temporary nature, or a local taking and return, and may not be active at 
the time of Project construction and operation. The PTTWs in the surface water LSA issued for other purposes 
include: 

 municipal water supplies for the Townships of Nipigon and Schreiber, and for the Municipality of Wawa; 

 communal water supplies for the Village of Rossport; 

 industrial and communal water supplies for the Hemlo mines issued to Williams Operating Corporation;  

 commercial water supplies for aquaculture issued to the MNRF; 

 commercial water supplies for golf course irrigation issued to the Town of Marathon; and, 

 commercial water supplies for snowmaking issued to Mount Baldy Ski Area Ltd. 

Table 7-5: Active Permits to Take Water (Surface Water, and Surface Water and Groundwater) in the 
Surface Water Local Study Area 

Tertiary Watershed Total Number of 
Active PTTWs 

Number of Active PTTWs for 
Construction(a) 

Number of Active PTTWs 
for Other Purposes 

2AC-Black Sturgeon 8 3 – Dewatering 
1 – Road Building 

1 – Snowmaking 
3 – Aquaculture 

2AD-Nipigon 8 6 – Dewatering 
1 – Road Building 1 – Municipal Water Supply 

2AE-Jackpine 3 2 – Dewatering 
1 – Road Building None 

2BA-Little Pic 2 N/A 1 – Municipal Water Supply 
1 – Golf Course Irrigation 

2BB-Pic 3 N/A 2 – Industrial Water Supply 
1 – Communal Water Supply 

2BC-White 0 None None 
2BD-Michipicoten-Magpie 2 1 – Dewatering 1 – Municipal Water Supply 

Totals 26 15 11 
a) PTTWs issued for the purpose of construction are generally of a temporary nature, or a taking and local return, and may not be active at 
the time of Project construction or operation. 
PTTW = Permits To Take Water; N/A = not available. 
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Hydropower Generation 
There are 16 hydropower generating stations in the surface water RSA with a combined capacity of approximately 
558 MW. These are listed in Table 7-6 and shown in Figure 7-4A and Figure 7-4B, as well as in Appendix 7-II 
together with surface water monitoring sites, which are described in subsequent sections. Ontario Power 
Generation owns and operates three facilities on the Nipigon River and one facility on the Aguasabon River. 
Brookfield Renewable Power owns and operates three facilities on the Magpie River and four facilities on the 
Michipicoten River. The two facilities on the Pic River and the three facilities on the White River are wholly or 
partially owned and operated by the Ojibways of the Pic River First Nation or the Pic Mobert First Nation. 
Hydropower is generally generated using reservoir storage and cascade systems. However, three of the 
First Nation facilities (Twin Falls, Wawatay, and Umbata Falls) are run-of-river facilities. 

Nine of the hydropower generating stations are located within or downstream of the surface water LSA. 
These facilities are the Aguasabon, Wawatay, Gitchi Animki Bezhig, Gitchi Animki Niizh, Harris, Mission, McPhail, 
Robert A. Dunford, and Scott Falls generating stations. The hydropower facilities located upstream of the Project 
will have a regulating (controlling) effect on streamflows downstream of the generating stations. 

Flows in the Nipigon River and the Aguasabon River are augmented by the diversion of flows from the 
Upper Albany and Kenogami secondary watersheds, respectively, which naturally drain northwards to James Bay. 
The diversions were constructed for the purpose of generating hydroelectric power and, in the case of the 
Aguasabon River, also to transport pulpwood logs southward. The Ogoki River Division was constructed in 
1943 and diverts water southward through the Nipigon River system. The diversion was achieved by the 
construction of a dam on Ogoki River at Waboose Rapids, and a second dam on Mojikit Lake to regulate southerly 
flows. Similarly, the Long Lake Diversion was completed in 1941 to divert the headwaters of Kenogami River into 
the Aguasabon River system. A dam was constructed at the north end of Long Lake to redirect flows in 
Kenogami River southwards. At the south end of Long Lake, an approximately 8.5 km long diversion canal was 
excavated through the watershed boundary, and a second dam was erected in Aguasabon River farther 
downstream to control the diverted flows. Construction of a third dam on Hays Lake within the surface water LSA 
and the Aguasabon generating station was completed in 1948. Flows through the Nipigon River and Aguasabon 
River systems are governed by the Niagara River Water Diversion Treaty of 1950 between Canada and the 
United States of America. Water diverted from the Albany River watershed into Lake Superior is used for 
hydropower generation at Niagara Falls by both countries. 
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Table 7-6: Hydropower Generating Stations in the Surface Water Regional Study Area 

Tertiary Watershed River System Water Body Generating Station Latitude (°N) Longitude 
(°W) Operator In-Service 

Year 
Capacity 

(MW) 
Head 
(m) 

2AD-Nipigon Nipigon River Nipigon River Pine Portage 49.307660 88.310192 Ontario Power Generation 1950 144 N/A(a) 
2AD-Nipigon Nipigon River Nipigon River Cameron Falls 49.153682 88.345774 Ontario Power Generation 1920 92 N/Aa) 
2AD-Nipigon Nipigon River Nipigon River Alexander 49.135414 88.357924 Ontario Power Generation 1930 69 N/Aa) 
2BA-Little Pic Aguasabon River Aguasabon River Aguasabon 48.786683 87.160995 Ontario Power Generation 1948 45 N/A(a) 

2BB-Pic Pic River Kagiano River Twin Falls 49.216525 86.117932 Kagiano Power (Ojibways of 
the Pic River First Nation) 2001 5 54 

2BB-Pic Pic River Black River Wawatay 
(Black River) 48.660532 86.233066 

Ojibways of the Pic River 
First Nation & Regional 
Power 

1991 14 48 

2BC-White White River White River Gitchi Animki Bezhig 
(Upper) 48.639598 85.767887 Regional Power & Pic Mobert 

First Nation 2016 9 14 

2BC-White White River White River Gitchi Animki Niizh 
(Lower) 48.599216 85.881798 Regional Power & Pic Mobert 

First Nation 2016 10 21 

2BC-White White River White River Umbata Falls 48.540000 86.136667 

Begetekong Power Corp. 
(Ojibways of the Pic River 
First Nation & Innergex 
Renewable Energy Inc.) 

2008 23 33 

2BD-Michipicoten-
Magpie Magpie River Magpie River Steephill Falls 48.077653 84.739391 Brookfield Renewable Power 1990 16 41 

2BD-Michipicoten-
Magpie Magpie River Magpie River Harris 47.957900 84.830854 Brookfield Renewable Power 1990 12 30 

2BD-Michipicoten-
Magpie Magpie River Magpie River Mission 47.938754 84.837669 Brookfield Renewable Power 1990 16 36 

2BD-Michipicoten-
Magpie Michipicoten River Michipicoten River Hollingsworth 47.95979 84.503647 Brookfield Renewable Power 1959 23 34 

2BD-Michipicoten-
Magpie Michipicoten River Michipicoten River McPhail 47.905153 84.670836 Brookfield Renewable Power 1954 13 14 

2BD-Michipicoten-
Magpie Michipicoten River Michipicoten River Robert A. Dunford 47.90684 84.714786 Brookfield Renewable Power 1908 45 14 

2BD-Michipicoten-
Magpie Michipicoten River Michipicoten River Scott Falls 47.91018 84.744803 Brookfield Renewable Power 1952 22 23 

a) Hydraulic head not reported in publicly available information. 
N/A = not available.
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7.5.2.3 Surface Water Quantity 
Mean annual precipitation and mean annual flow in the river system catchments crossed by the Project were 
estimated using the OFAT III. The full data set is presented in Appendix 7-I. Results are summarized by tertiary 
watershed in Table 7-7. 

Table 7-7: Mean Annual Precipitation, Surface Water Yields, and Runoff Coefficients in the 
Surface Water Regional Study Area 

Tertiary Watershed River Systems 
Crossed 

Total Catchment 
Area(a) 
(km2) 

Mean Annual 
Precipitation(b) 

(mm) 

Mean Annual 
Surface Water 

Yield(c) 
(mm) 

Mean Annual 
Runoff 

Coefficient(d) 

2AC-Black Sturgeon 23 4,430 699 321 0.46 
2AD-Nipigon 1 39,000 736 333 0.45 
2AE-Jackpine 24 1,790 811 348 0.43 
2BA-Little Pic 38 9,120 818 372 0.45 
2BB-Pic 1 6,710 814 404 0.50 
2BC-White 2 6,290 836 409 0.49 
2BD-Michipicoten-Magpie 10 9,020 928 471 0.51 

a) Calculated as the sum of the catchment areas of the river systems crossed by the Project within the tertiary watershed. Catchment areas 
for Nipigon River and Aguasabon River include the diverted areas from Ogoki River and Kenogami River, respectively. Total catchment areas 
therefore may not represent the total surface area of the tertiary watershed. 
b) Calculated as the area-weighted average of the mean annual precipitation in the catchments crossed by the Project. 
c) Calculated as the area-weighted average of the mean annual surface water yields in the catchments crossed by the Project. For each 
catchment, mean annual surface water yield in mm was calculated from the mean annual flow in m3/s and the catchment area in km2. 
d) Calculated as the ratio of mean annual surface water yield to mean annual precipitation. 

Based on the results above, mean annual surface water yield in the tertiary watersheds varies from 321 to 471 mm, 
representing between 43% and 51% of mean annual precipitation. Surface water yield was shown to generally 
increase from west to east, corresponding to the comparatively higher mean annual precipitation. These findings 
are consistent with information provided in published atlases (Fisheries and Environment Canada 1978; Natural 
Resources Canada 1978). 

WSC operates 15 hydrometric stations located inside or within approximately 20 km of the surface water LSA. 
These hydrometric stations are presented in Table 7-8, as well in Figure 7-4A and Figure 7-4B and in Appendix 7-
II. Streamflow is monitored at 14 of the stations, while lake levels are collected at one station. Streamflow and 
water levels at seven of the stations are regulated (controlled), as follows:  

 Nipigon River, Magpie River, Wawa River, and Michipicoten River are regulated for the purpose of 
hydropower generation.  

 White Lake and White River were controlled by MNRF until 2015, recognizing that the MNRF dam has been 
decommissioned and the Gitchi Animki hydropower dams (installed in 2016) now carry out the function of 
water level and flood control on the White River. 

 Cedar Creek is dammed to manage fresh water supply to the nearby Hemlo gold mines jointly owned and 
operated by Teck Cominco and Barrick Gold Corporation. 

Note that regulated streamflow and water levels represent the redistribution of water volumes over time to meet 
the needs of different economic sectors (e.g., hydropower, flood control, navigation, and mine water supply). 
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Table 7-8:  Water Survey of Canada Hydrometric Gauges within approximately 20 Kilometres of the Surface Water Local Study Area 
Tertiary 

Watershed Station ID Station Name Latitude 
(°N) 

Longitude 
(°W) 

Catchment Area 
(km²) 

Data 
Type Regulation Type(a) Available Record 

2AC-Black 
Sturgeon 02AC001 Wolf River at Hwy 17 48.821667 88.534444 726 Flow Natural 1971-2014 

2AC-Black 
Sturgeon 02AC002 Black Sturgeon River at Hwy 17 48.904167 88.376667 2 980 Flow Natural 1971-2014 

2AD-Nipigon 02AD012 Nipigon River below Alexander Generating Station 49.122500 88.357778 39 000(b) Flow Regulated 2007-2014 
2AE-Jackpine 02AE001 Gravel River near Cavers 48.925833 87.690000 608 Flow Natural 1974-2014 
2BA-Little Pic 02BA003 Little Pic River near Coldwell 48.848889 86.606944 1 320 Flow Natural 1972-2015 
2BA-Little Pic 02BA005 Whitesand River above Schreiber at Minova Mine 48.978056 87.376667 20.9 Flow Natural 1989-2014 
2BA-Little Pic 02BA006 Steel River below Santoy Lake 48.813611 86.859167 1 180 Flow Natural 2003-2015 
2BB-Pic 02BB003 Pic River near Marathon 48.773889 86.296389 4 220 Flow Natural 1970-2015 
2BB-Pic 02BB004 Cedar Creek near Hemlo 48.705278 85.907778 210 Flow Regulated 1984-2014 
2BC-White 02BC004 White River below White Lake 48.654722 85.741389 4 150 Flow Regulated 1959-2014 
2BC-White 02BC006 Pukaskwa River below Fox River 48.160278 85.730833 407 Flow Natural 2006-2014 

2BC-White 02BC007 White Lake at White Lake Provincial Park 48.692778 85.641944 4 070 Water 
level Regulated 2007-2015 

2BD-Michipicoten-
Magpie 02BD002 Michipicoten River at Scott Falls 47.910556 84.743056 5 130 Flow Regulated 1920-2014 

2BD-Michipicoten-
Magpie 02BD006 Wawa River at Wawa 47.989167 84.768056 31.3 Flow Regulated 1989-2014 

2BD-Michipicoten-
Magpie 02BD007 Magpie River near Wawa 48.021944 84.813056 1 940 Flow Regulated 2000-2015 

a) Regulation type indicates whether streamflow and water levels at the gauge follows a natural regime (uninfluenced by humans) or a regulated (controlled) regime. 
b) Includes the diverted catchment from the upper Ogoki River (MNR 2013b). 
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Data records between 2007 and 2014 were reviewed to assess the mean annual surface water yield and its 
monthly distribution at stations where streamflow is gauged, and the monthly fluctuation in lake levels at stations 
where water levels are gauged. The results are summarized in Table 7-9 and are shown in Figure 7-5 
to Figure 7-7. 

Table 7-9: Mean Annual Surface Water Yields at Water Survey of Canada Stream Gauging Stations, 
2007 to 2014 

Tertiary Watershed Station ID Station Name Regulation 
Type 

Catchment 
Area 
(km²) 

Mean Annual 
Surface Water 

Yield(a) 
(mm) 

2AC-Black Sturgeon 02AC001 Wolf River at Hwy 17 Natural 726 308 
2AC-Black Sturgeon 02AC002 Black Sturgeon River at Hwy 17 Natural 2,980 276 

2AD-Nipigon 02AD012 Nipigon River below Alexander 
Generating Station Regulated 38,900(b) 328 

2AE-Jackpine 02AE001 Gravel River near Cavers Natural 608 416 

2BA-Little Pic 02BA005 Whitesand River above 
Schreiber at Minova Mine Natural 20.9 263 

2BA-Little Pic 02BA006 Steel River below Santoy Lake Natural 1,180 391 
2BA-Little Pic 02BA003 Little Pic River near Coldwell Natural 1,320 369 
2BB-Pic 02BB003 Pic River near Marathon Natural 4,220 347 
2BB-Pic 02BB004 Cedar Creek near Hemlo Regulated 210 322 
2BC-White 02BC004 White River below White Lake Regulated 4,150 349 

2BC-White 02BC006 Pukaskwa River below 
Fox River Natural 407 449 

2BD-Michipicoten-Magpie 02BD007 Magpie River near Wawa Regulated 1,940 393 
2BD-Michipicoten-Magpie 02BD006 Wawa River at Wawa Regulated 31.3 517 
2BD-Michipicoten-Magpie 02BD002 Michipicoten River at Scott Falls Regulated 5,130 381 

a) Calculated from the mean annual flow in m3/s and the catchment area in km2. 
b) Includes the diverted catchment from the upper Ogoki River. 

Mean annual surface water yields varied from 263 to 449 mm at stations with natural (not regulated) flows, 
and from 322 to 517 mm at stations with regulated flows (Table 7-9). The range of values is generally consistent 
with mean annual surface water yields estimated by the OFAT III (Table 7-7). 

Monthly surface water yields at the stations (natural and regulated) exhibited a bimodal distribution. At stations 
with natural flows, a primary peak occurred in May and a secondary peak generally in October (Figure 7-5). 
The May high flows correspond to the spring thaw and spring rains, whereas the October medium flows occur in 
response to fall rains following the summer low water conditions. An exception was 02BC006 (Pukaskwa River) 
where the secondary peak occurred in November. Also noteworthy is 02AC002 (Black Sturgeon River), 
which exhibited sustained high flows in June. Although WSC has classified flows past this station as natural, a dam 
is located approximately 3 km upstream of the gauge, within the surface water LSA. Generally, at stations with 
regulated flows, a primary peak occurred in May, and a secondary peak in November (Figure 7-6). Exceptions 
were 02AD012 (Nipigon River), which showed a primary peak in June and a secondary peak in January, and 
02BD007 (Magpie River), which showed a secondary peak in December. Surface water yields were generally 
lowest in February at all stations, corresponding to the winter season when most precipitation occurs as snow. 

At stations with natural flows, surface water yield between April and June accounted for 49% to 58% of the annual 
total. In comparison, at stations with regulated flows, surface water yield between April and June represented 
26% to 47% of the annual total. On regulated water bodies, flows are held back during the spring and fall seasons, 
and released during summer and winter low water conditions. In general, surface water yields between December 
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and March at stations with regulated flows were higher than those at stations with natural flows. Monthly surface 
water yields in 02AD012 (Nipigon River) showed the least seasonal variability (Figure 7-6), indicating the high 
level of regulation in this river system. 

 
Figure 7-5: Mean Monthly Surface Water Yields at Water Survey of Canada Stream Gauging Stations 

with Natural Flows, 2007 to 2014 
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Figure 7-6: Mean Monthly Surface Water Yields at Water Survey of Canada Stream Gauging Stations 

with Regulated Flows, 2007 to 2014 
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Mean monthly lake levels between 2007 and 2014 at 02BC007 (White Lake) are shown in Figure 7-6. Lake levels 
are referenced to an arbitrary datum and varied from approximately 5.98 m in March to 7.43 m in May (an 
approximate range of 1.44 m). During the period of the available record, lake levels were controlled at the White 
Lake Dam by MNRF, with high water being maintained during the summer months for boat access. Lake levels in 
Figure 7-6 are unlikely to represent water level conditions in natural systems, which are expected to follow a 
seasonal distribution consistent with the surface water yields recorded at WSC stream gauging stations with 
natural flows (i.e., periods of relatively higher flows and lake levels in the spring and fall, compared to periods of 
relatively lower flows and lake levels in the winter and summer). The MNRF dam has been decommissioned. The 
Gitchi Animki hydropower dams now carry out the function of water level and flood control on the White River.  

 
Figure 7-7: Mean Monthly Lake Levels at Water Survey of Canada Water Level Gauging Stations, 2007 to 2014 
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7.5.2.4 Surface Water Quality 
Four LRCA watershed assessment reports (LRCA 2006, LRCA 2009, LRCA 2010, LRCA 2013) were reviewed to 
identify 6 stations with recent water quality datasets in the surface water LSA within the 2AC-Black Sturgeon 
tertiary watershed. In addition, the MOECC’s Provincial (Stream) Water Quality Monitoring Network (PWQMN) 
data catalogue (MOECC 2013b) was accessed on August 19, 2016 to identify three stations with recent and 
long-term water quality datasets in the 2BA-Little Pic and 2BB-Pic tertiary watersheds. The selected stations are 
listed in Table 7-10 and Table 7-11, respectively, and are shown on Figure 7-4A and Figure 7-4B, as well as in 
Appendix 7-II. 

Table 7-10 Lakehead Region Conservation Authority Water Quality Stations in the Surface Water 
Local Study Area, 2006 to 2013 

Tertiary Watershed Station ID Station Name Latitude 
°N 

Longitude 
°W 

No. of 
Samples Location 

2AC-Black Sturgeon Site 9 Wild Goose 
Creek 48.50321 89.06417 1 Downstream of Hwy 11/17 

2AC-Black Sturgeon Site 9 Blind Creek 48.50496 89.04620 1 Off Hwy 11/17 downstream 

2AC-Black Sturgeon Site 10 Blind Creek 48.50679 89.04477 1 Off Hwy 11/17 

2AC-Black Sturgeon Site 3 Mackenzie 
Creek 48.54736 88.97396 2 MacKenzie Station Rd 

bridge 
2AC-Black Sturgeon Site 7 Wolf Lake 48.86114 88.61777 2 Above dam 

2AC-Black Sturgeon Site 8 Cavern Lake 
outlet pool 48.83789 88.66156 2 Cavern Lake Rd 

DFO = Fisheries and Oceans Canada. 

Table 7-11: Provincial Water Quality Monitoring Network Stations in the Surface Water 
Local Study Area, 1969 to 2011 

Tertiary 
Watershed Station ID Station Name Latitude 

°N 
Longitude 

°W 
Available 
Record 

No. of 
Samples Location 

2BA-Little Pic 01006700102 Little Pic River 48.80139 86.63111 1973-2011 1,189 Hwy 17, W of Neys 

2BB-Pic 01006000202 Black River 48.68791 86.21263 1973-2011 1,186 Hwy 17, W of 
Hemlo 

2BB-Pic 01006000102 Pic River 48.70729 86.28363 1973-2011 1,160 Hwy 17 

 

Water quality data collected at the six LRCA stations and at the three PWQMN stations were analyzed to 
characterize the baseline conditions in the surface water LSA. Water quality data for the LRCA stations are 
provided in Table 7-12 and water quality data for the PWQMN stations are summarized in Table 7-13, together 
with relevant guideline values, and are discussed in subsequent paragraphs. 

 

 

 

July 2017 
Project No. 1536607/2000/2018 7-30   

 



EAST-WEST TIE TRANSMISSION PROJECT 
ENVIRONMENTAL ASSESSMENT REPORT 

 

Table 7-12: Surface Water Quality at Lakehead Region Conservation Authority Monitoring Stations in the Surface Water Local Study Area, 
2006 to 2013 

Parameter Units Guideline 
Value 

Blind Creek 
(Sites 9 and 10) 

Wild Goose Creek 
(Site 9) 

Mackenzie River 
(Site 3) 

Wolf River 
(Sites 7 and 8) 

Average(a) % meet guideline Average(a) % meet guideline Average(a) % meet guideline Average(a) % meet guideline 
Temperature ºC N/A(k) 22.2 N/A (k) 21.1 N/A (k) 15.1 N/A (k) 19.9 N/A (k) 
pH n/a(n) 6.5-8.5(b) 7.9 100 7.6 100 7.5 100 8.7 100 
Conductivity µS/cm  N/A(k) 161 N/A (k) 154 N/A (k) 90 N/A (k) 108 N/A (k) 
Chloride mg/L 250(c)(e) 2.8 100 2.7 100 1.2 100 0.6 100 
Phosphorus mg/L 0.02(b)(f) 0.010 100.0 0.021 0 0.008 100 0.006 100 
Nitrate mg/L 10(c) 0.08 100 0.06 100 0.13 100 0.05 100 
Nitrite mg/L 1(c) <0.02 100 <0.02 100 <0.02 100 <0.02 100 
Sulphate mg/L 500(c) 1.5 100 0.7 100 4.6 100 2.7 100 
Total suspended solids mg/L 25(d) N/A(l)  N/A (l) N/A (l) N/A (l) N/A (l) N/A (l) N/A (l) N/A (l) 
Turbidity NTU 5(c)(e) 1.4 100 1.6 100 1.3 100 1.2 100 
Total dissolved solids mg/L 500(c)(e) 112.5 100 137.0 100 71.0 100 123.0 100 
Dissolved Oxygen mg/L >4(b)(g) 8.1 100 8.3 100 10.9 100 10.7 100 
Total Aluminium mg/L 0.075(b)(h)(i) 0.03 100 0.03 100 0.06 50 0.05 100 
Total Cadmium mg/L 0.0002(b)(i) <0.00009 100 <0.00009 100 <0.000017 100 <0.00009 100 
Total Copper mg/L 0.005(b)(i) <0.001 100 <0.001 100 0.0015 100 0.0018 100 
Total Iron mg/L 0.3(b) 0.32 50.0 1.18 0 0.42 0 0.11 100 
Total Lead mg/L 0.01-0.025(b)(j) <0.001 100 <0.001 100 <0.001 100 <0.001 100 

a) Corresponds to median value. 
b) Ontario Ministry of Environment and Energy (OMOEE) 1999 - Provincial Water Quality Objectives. 
c) Environment Canada and Health Canada 2001, Ontario Drinking Water Standards, Objectives and Guidelines. 
d) CCME 1999 - Canadian Water Quality Guideline, Water Quality (Freshwater) for the Protection of Aquatic Life. 
e) Aesthetic objective. 
f) Interim PWQO to avoid nuisance concentrations of algae in lakes. 
g) Criterion for dissolved oxygen is based on minimum values presented in the standard.  
h) The Interim PWQO criterion for total aluminium is dependent on the pH. For the pH range between 6.5 and 9.0, the respective total aluminium criterion is 0.075 mg/L.  
i) The values of the samples with detection limits higher that the guidelines were set at the detection limits. 
j) The PWQO criterion for total lead is dependent on the alkalinity. It has been assumed that the average alkalinity ranges between 20 mg/L to 40 mg/L (CaCO3) with a respective lead criterion of 0.01 mg/L. 
k) No guideline value. 
l) Data not available. 
m) Guideline value below the detection limit. 
n) Dimensionless parameter. 
n/a =  not applicable; N/A = not available; NTU = Nephelometric Turbidity Units. 

July 2017 
Project No. 1536607/2000/2018 7-31   

 



EAST-WEST TIE TRANSMISSION PROJECT 
ENVIRONMENTAL ASSESSMENT REPORT 

 

Table 7-13: Surface Water Quality at Provincial Water Quality Monitoring Network Stations in the Surface Water Local Study Area, 1969 to 
2011 

Parameter Units Guideline 
Value 

Little Pic River 
(Station ID 01006700102) 

Black River 
(Station ID 01006000202) 

Pic River 
(Station ID 01006000102) 

Average(a) % meet guideline Average(a) % meet guideline Average(a) % meet guideline 
Temperature °C N/A (l) 12.5 N/A (l) 12.0 N/A (l) 11.5 N/A (l) 
pH  n/a(k) 6.5-8.5(b) 8.1 99.8 8.0 99.8 8.1 99.7 
Alkalinity mg/L (CaCO3) 30-500(c) 85.0 100.0 81.9 100.0 99.5 100.0 
Conductivity µS/cm  N/A (l) 167.0 (l) 186.5 N/A (l) 184.0 N/A (l) 
Chloride mg/L 250(c)(e) 0.8 100.0 2.2 100.0 1.0 100.0 
Phosphorus mg/L 0.02(b)(f) 0.020 50.5 0.017 58.4 0.040 27.9 
Nitrate mg/L 10(c) 0.04 100.0 0.17 100.0 0.04 100.0 
Nitrite mg/L 1(c) 0.005 99.8 0.005 99.8 0.005 99.5 
Sulphate mg/L 500(c) 4.5 100.0 9.5 100.0 4.0 100.0 
Total suspended solids mg/L 25(d) 15.8 59.5 6.1 80.2 25.5 49.5 
Turbidity NTU 5(c)(e) 11.0 17.2 5.0 51.1 17.0 8.4 
Total dissolved solids mg/L 500(c)(e) 135.0 99.6 149.5 100.0 155.0 100.0 
Dissolved Oxygen mg/L >4(b)(g) 11.5 100.0 10.9 99.6 11.6 99.6 
Total Cadmium(h) mg/L 0.0002(b)(i) 0.0004 37.3 0.0004 35.8 0.0004 38.7 
Total Copper(h) mg/L 0.005(b)(i) 0.0023 81.4 0.0024 90.0 0.0028 77.1 
Total Iron(h) mg/L 0.3(b) 0.42 37.8 0.25 62.6 0.54 30.5 
Total Lead(h) mg/L 0.01-0.025(b)(j) 0.003 96.6 0.003 97.6 0.003 96.6 

a) Corresponds to median value. 
b) OMOEE 1999 - Provincial Water Quality Objectives. 
c) Environment Canada and Health Canada 2001, Ontario Drinking Water Standards, Objectives and Guidelines. 
d) CCME 1999 - Canadian Water Quality Guideline, Water Quality (Freshwater) for the Protection of Aquatic Life. 
e) Aesthetic objective. 
f) Interim PWQO to avoid nuisance concentrations of algae in lakes. 
g) Criterion for dissolved oxygen is based on minimum values presented in the standard. 
h) Results are reported for unfiltered samples. 
i) The values of the samples with detection limits higher that the guidelines were set at the detection limits. 
j) The PWQO criterion for total lead is dependent on the alkalinity. Average alkalinity at the Michipicoten River Station is between 20 mg/L to 40 mg/L (CaCO3) with a respective lead criterion 
of 0.01 mg/L. Average alkalinity at the remaining stations is above 80 mg/L (CaCO3) with a respective lead criterion of 0.025 mg/L. 
k) Dimensionless parameter. 
l) No guideline value. 
n/a = not applicable; N/A = not available; µS/cm = microsiemens per centimetre; NTU = Nephelometric Turbidity Units. 
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2AC-Black Sturgeon 
The samples collected by LRCA in the Black Sturgeon watershed included neutral to alkaline pH with a range 
7.4 to 9.0 and a median of 7.8. Turbidity results ranged from of 0.4 to 9.1 nephelometric turbidity units (NTU) with 
a median of 4.9 NTU. Phosphorous concentrations were greater than the Interim Provincial Water Quality 
Objective (PWQO) criterion of 0.02 mg/L in one sample (i.e., 0.021 mg/L on the Wild Goose Creek in August, 
2010), while total aluminum concentrations were greater than the Interim PWQO criterion of 0.075 mg/L in one 
sample from Mackenzie River (i.e., 0.083 mg/L in July 2013). Total iron concentrations were greater than the 
PWQO criterion of 0.3 mg/L in one sample from Blind Creek (i.e., 0.418 mg/L in August 2010), one sample from 
Wild Goose Creek (i.e., 1.18 mg/L in August 2010), and two samples from Mackenzie River (i.e., 0.37 and 
0.48 mg/L in June 2013 and July of 2013, respectively).  

2BA-Little Pic 
Based on the available water quality results from the PWQMN station at Little Pic River (ID 1006700102), the Little 
Pic River included neutral pH that ranged of 6.6 to 8.4, alkalinity that varied from 5 to 307 mg/L (as calcium 
carbonate [CaCO3]), hardness that ranged from 69 to 245 mg/L, and dissolved oxygen levels that varied between 
6 and 16 mg/L. Turbidity conditions were observed to range from 1.4 to 230 NTU with a calculated median of 11 
NTU, while suspended solids concentrations varied from <1.5 to 522 mg/L with a median of 15.8 mg/L. 
Phosphorous concentrations were greater than the Interim PWQO criterion of 0.02 mg/L in 50% of surface water 
samples, with a median of 0.020 mg/L. Approximately 63% of the total cadmium samples were greater than the 
PWQO criterion of 0.0002 mg/L, and as many as 51% of these samples had a detection limit higher than the 
PWQO value (resulting in a median of 0.0004 mg/L). Total copper concentrations were greater than the PWQO 
criterion of 0.005 mg/L in 19% of surface water samples, with a median of 0.0023 mg/L. Total iron concentrations 
were greater than the PWQO criterion of 0.3 mg/L in 62% of surface water samples, with a median of 0.42 mg/L. 
Total lead concentrations were greater than the PWQO criterion of 0.01 mg/L in 3% of surface water samples, 
with a median of 0.003 mg/L.  Of note, the reported detection limits for some of the metals results were shown to 
be higher than the PWQO guidelines. 

2BB-Pic River 
With reference to the available water quality results from the PWQMN station at the Black River (ID 1006000202) 
and Pic River (ID 1006000102) stations, both rivers included neutral to alkaline pH values that ranged from 5.7 to 
9.2, alkalinity that varied from 1.8 to 258 mg/L, hardness that ranged from 67 to 563 mg/L, and dissolved oxygen 
levels that varied between 0.01 mg/L and 15 mg/L (with one sample below the PWQO criterion of 4 mg/L). 
Turbidity in the Black River and Pic River ranged from 0.9 to 140 NTU and 0.9 to 2600, NTU respectively, with 
calculated medians of 5.0 NTU and 17.0 NTU.  In comparison, suspended solids concentrations in the Black River 
and Pic River varied from 2 to 75 mg/L and 4 to 590 mg/L, respectively, with a median of 6.1 mg/L and 25.5 mg/L. 
Phosphorous concentrations were greater than the Interim PWQO criterion of 0.02 mg/L in 42% and 72% of 
surface water samples at Black River and Pic River, respectively, with medians of 0.017 mg/L and 0.040 mg/L. 
While approximately 63% of the total cadmium samples were greater than the PWQO criterion of 0.0002 mg/L, 
47% of these samples had a detection limit higher that the PWQO, resulting in a median of 0.0004 mg/L. Total 
copper concentrations were greater than the PWQO criterion of 0.005 mg/L in 16% of surface water samples with 
a median of 0.0025 mg/L, total iron concentrations were greater than the PWQO criterion of 0.3 mg/L in 53% of 
surface water samples with a median of 0.32 mg/L, and total lead concentrations were greater than the PWQO 
criterion of 0.025 mg/L in 3% of surface water samples with a median of 0.003 mg/L.  Of note, the reported 
detection limits for some of the metals results were shown to be higher than the PWQO guidelines. 
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Surface Water Quality Exceedances 
Based on the results summarized in Table 7-12 and Table 7-13, surface water quality in the surface water LSA is 
generally within guideline values, except for some metals concentrations (aluminum, cadmium, and iron), 
phosphorus, total suspended solids, and turbidity. For the LRCA stations, exceedances of guideline concentrations 
for phosphorus were observed at Wild Goose Creek. Aluminum concentrations exceeded guideline values in 
samples collected from Mackenzie River, and iron concentrations exceeded guideline values in samples collected 
from Blind Creek, Wild Goose Creek, and Mackenzie River. For PWQMN stations, cadmium concentrations were 
above guideline values in 61% to 64% of samples collected at the three stations, and iron concentrations exceeded 
guideline values in 37% to 70% of samples obtained at three stations. Phosphorus concentrations were above 
guideline values in 42% to 72% of the samples collected at three stations. Total suspended solids exceeded 
guideline values in 41% and 51% of the samples obtained at Little Pic River and Pic River, respectively, 
and turbidity exceeded guideline values in 49% to 92% of the samples collected at Little Pic River, Black River, 
and Pic River.  

7.5.2.5 Summary of Existing Environment (Base Case) 
The key findings of the baseline assessment of surface water conditions are as follows: 

 Watershed and river system characteristics – The Project crosses 100 river systems that drain generally 
southwards and discharge directly into Lake Superior. These water bodies range from first- to eighth-order 
streams, with catchment areas of approximately 0.31 to 25,000 km². The surficial geology of the watersheds 
is dominated by bedrock with instances of glaciolacustrine deposits, glaciofluvial deposits, and till, while land 
cover in the catchments is characterized by mostly forest and moderate relief (ranging on average from 200 
to 250 m).  

 Surface water use – A total of 26 PTTWs are active within and in close proximity to the surface water LSA 
(based on MOECC records), recognizing that the majority of these PTTWs are related to construction. 
In addition, a total of 16 hydropower generating stations are located within the surface water RSA; 9 of which 
are located within or downstream of the surface water LSA. 

 Surface water yield and seasonal distribution – Surface water flows and water levels at the river systems 
crossed by the Project are largely controlled by snowmelt- and rainfall-generated runoff patterns. The spring 
and fall hydrographs are typically characterized by high flows in response to the annual snowmelt event in 
April-May and fall rains in October-November, while hydrographs during the summer and winter months are 
marked by mostly low to moderate flows (due to comparatively dry or frozen conditions). Mean annual surface 
water yields were shown to vary from 263 to 517 mm based on data from OFAT III and WSC. These surface 
water yields generally increased from west to east, corresponding to increasing precipitation.  

 Surface water quality – Based on available data from LRCA and MOECC, surface water quality in the 
surface water LSA is generally within relevant guideline values, with the exception in a number of cases for 
some metals (i.e., aluminum, cadmium, and iron), phosphorus, total suspended solids (TSS), and turbidity. 
Observed TSS varied on average from 1.3 to 25.5 mg/L, while turbidity ranged from 1.2 to 17.0 NTU.  
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7.6 Project-Environment Interactions and 
Pathway Analysis 

The linkages between Project components and activities, and potential effects to surface water were identified and 
assessed through a pathway analysis (Section 5.4). Potential pathways for effects to surface water are presented 
in Table 7-14. Classification of effects pathways to surface water are also presented in Table 7-14, and detailed 
descriptions are provided in the following sections.  
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Table 7-14: Potential Effect Pathways for Effects to Surface Water 
Project Component or Activity Effect Pathway Pathway Duration Mitigation Pathway Type 

Project activities during the construction phase: 

 water taking from surface water or surface water and groundwater 
sources for the purposes of construction and water supply 

Local reductions in streamflow and/or water 
levels at water bodies due to water taking 

Temporary (limited to construction), with no 
measurable effects 

Construction Phase 

 If water withdrawal or dewatering is required during geotechnical investigations or to install foundations 
and anchors, obtain a permit to take water (Appendix 4-II, Appendix C) or Environmental Activity and 
Sector Registry (EASR) from MOECC if more than 50,000 L/d is to be withdrawn.    

 Potable water for work sites, storage and laydown yards, and construction camps will be obtained from 
groundwater wells drilled at the construction camps. 

 Construction offices will be leased or rented in communities with existing water supplies, where 
practicable. 

No pathway 

Project activities during the construction phase: 

 discharges of wastewater from construction, vehicle and equipment 
wash, and domestic activities 

 Local increases in streamflow and/or 
water levels in receiving water bodies 
due to discharges of wastewater 

 Local increases in suspended solids 
concentrations and changes in the 
chemical constituents in receiving 
water due to discharges of 
wastewater 

Temporary (limited to construction), with no 
measurable effects 

Construction Phase 

 Discharges of wastewater will be carried out in compliance with the conditions and requirements of 
EASR, a PTTW, or an Environmental Compliance Approval (ECA), as appropriate. 

 Construction offices will be leased or rented in communities with existing water supplies, where 
practicable. 

No pathway 

Project activities during the construction phase: 

 site preparation  

 stockpiling of soil 

 earthworks associated with construction and reclamation 

 mining of aggregates 

 concrete mixing on-site or in batch plants 

 operation of vehicles and equipment 

 transportation of personnel, materials and equipment 

Local increases in the incidence of 
particulate matter from disturbed areas, 
concrete mixing, and vehicle/equipment 
exhausts with consequent changes in 
concentrations of suspended solids and 
chemical constituents in receiving water 
bodies 

Ongoing (extending into operation), with no 
measurable effects 

Construction Phase 

 Implement the air quality and dust control mitigation measures presented in Table 9-6. 

 Stripped soil is to be stored outside the 30 m water body buffer (i.e., 30 m area extending back from the 
ordinary high water mark surrounding the water body). Do not place stripped soils in surface drainage 
channel or wetland.  

 Tackify, cover, seed, apply water or pack the topsoil stockpiles and windrows with approved equipment, 
if soils are prone to wind erosion. 

 Suspend topsoil handling during high wind conditions, where practicable and as required. 

No pathway 

Project activities during the operation phase: 

 transportation of personnel, materials, and equipment 
Operation Phase 
Implement the air quality and dust control mitigation measures presented in Table 9-6. 

Project activities during the construction phase: 

 operation of solid waste handling and storage facilities 

Contamination of surface water with floating 
debris and chemical constituents as a result 
of the washoff of trash and leachate to 
nearby water bodies 

Temporary (limited to construction), with no 
measurable effects 

Construction Phase 

 The Contractor will develop a Waste Management Plan for review and approval by the Owner, that 
describes the appropriate management of waste, including:  

 construction-related garbage, debris, and surplus materials,  

 hazardous materials such as used oil, filter and grease cartridges, lubrication containers, and, 

 domestic garbage and camp waste (i.e., food and grey water). 

 Solid waste will be managed and disposed of in compliance with an ECA, as required. 

No pathway 

Project activities during the construction phase: 

 operation of fuel and hazardous materials handling and storage 
facilities 

 refuelling, service, and maintenance of vehicles and equipment 

 operation of construction equipment and diesel generators 

 transportation of personnel, materials, and equipment 

Contamination of surface water with 
chemical constituents through the washoff 
of spills and leaks to nearby water bodies 

Ongoing (extending into operation), with no 
measurable effects 

Construction Phase 

 The transportation, storage, and handling of fuel will be in compliance with the Technical Standards and 
Safety Act, 2000. 

 Fuel and hazardous materials will be transported in approved containers in licensed vehicles. 

 Isolate fuel storage tanks with a secondary containment tub to prevent fuels from escaping. 

 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 
spill prevention plan. 

 Machinery and equipment will be inspected for leaks routinely throughout the duration of construction. 

 Machinery 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. 

 Provide adequate supply of spill prevention and emergency response equipment on site at all times. 
The Spill Prevention and Response Plan (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 
the Owner that describes response procedures to potential environmental incidents or emergencies 
(e.g., spills, fire, erosion or sedimentation), clearly indicates responsibilities for communication and 
reporting, and provides contact names and details for individuals to be contacted in case of emergency. 

No pathway 
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Table 7-14: Potential Effect Pathways for Effects to Surface Water 
Project Component or Activity Effect Pathway Pathway Duration Mitigation Pathway Type 

Project activities during the operation phase: 

 transportation of personnel, materials, and equipment 

Contamination of surface water with 
chemical constituents through the washoff 
of spills and leaks to nearby water bodies 

Ongoing, with no measurable effects 

Operation Phase 

 Hazardous materials will be transported in approved containers in licensed vehicles. 

 Machinery and equipment for ROW maintenance activities will be routinely inspected for leaks. 

 Provide adequate supply of spill prevention and emergency response equipment on site at all times. 
The Spill Prevention and Response Plan (Appendix 4-II, Section 6.1) will be adhered to if any spills 
occur. 

No pathway 

Project activities during the construction phase: 

 blasting for the construction of tower foundations and new permanent 
access roads 

Contamination of surface water with 
chemical constituents through the washoff 
of explosives spills and residues to nearby 
water bodies 

Temporary (limited to construction), with no 
measurable effects 

Construction Phase 
The Contractor will develop and implement a Blasting Management Plan that describes specific measures that 
would be implemented if blasting is required. 

No pathway 

Project activities during the operation phase: 

 vegetation maintenance along new ROW 

Contamination of surface water through 
washoff of organic debris and chemical 
constituents into nearby water bodies 

Ongoing (commencing in operation), with 
no measurable effects 

Operation Phase 

 Allow compatible vegetation in the ROW to grow back to a maximum height of 2 m. 

 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. 

 Chemical methods will be employed in compliance with applicable legislation and regulations. 

 The merchantable timber will be winched outside the 30 m water body buffer.  

 Immediately remove trees, debris or soil inadvertently deposited below the high watermark of water 
bodies to minimize disturbance to the bed and banks. 

No pathway 

Project activities during the construction phase: 

 site preparation 

 earthworks associated with construction and reclamation 

 Local increases in rates of erosion in 
work areas as a result of ground 
disturbance, and consequent 
increases in sediment mobilization 
and transport to nearby water bodies 

 Local increases in suspended solids 
concentrations as a result of the 
washoff of organic debris and eroded 
soil to nearby water bodies 

Temporary (limited to construction), with 
measurable effects 

Construction Phase 

 Existing roads and trails will be used where feasible. 

 If additional laydown yards, staging areas and camps are required, these will be located within 
previously disturbed areas and/or at reasonably flat with stable soil sites, wherever practicable. 

 Follow applicable and feasible 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).   

 Locate off-ROW workspaces outside the 30 m water body buffer, wherever practical. If a water body is 
located within the boundary of an off ROW workspace, Project activities will not occur within the 30 m 
water body buffer. 

 Immediately remove trees, debris or soil inadvertently deposited below the high watermark of water 
bodies to minimize disturbance to the bed and banks. 

 Slash will be chipped and spread over the ROW or burned in compliance with applicable legislation and 
regulations. 

 Install, monitor and manage appropriate erosion and sedimentation control measures to minimize or 
avoid sediment mobilization from the disturbed area to drainages, or water bodies. Adequate and 
appropriate erosion and sedimentation control materials shall be on site and available prior to 
commencement of construction. 

 Temporary erosion control measures must be: 

 properly installed; 

 installed before or immediately after initial disturbance; and 

 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. 

 Seeding will follow as close as possible to final cleanup and topsoil material replacement pending 
seasonal or weather conditions. 

 Stabilize disturbed areas (e.g., cover exposed areas with erosion control blankets or tarps to keep the 
soil in place and prevent erosion). Cover such areas with mulch to prevent erosion. 

 Obtaining fill material (e.g., gravel, shipped rock) from established aggregate permits where feasible. 

Secondary 
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Table 7-14: Potential Effect Pathways for Effects to Surface Water 
Project Component or Activity Effect Pathway Pathway Duration Mitigation Pathway Type 

Project activities during the construction phase: 

 construction of new ROW, tower foundations, new access roads, 
worker camps, storage yards, laydown yards, and construction 
easements 

 Local increases in runoff rates and 
runoff volumes as a result of changes 
in land cover from treed to bare 
ground, low-growing grasses and 
shrubs, gravel, paved, or roofed 
surfaces 

 Local increases in rates of erosion of 
water body banks and beds and 
consequent increases in sediment 
loads, as a result of increases in 
runoff rates and associated 
streamflow volumes due to changes 
in land cover 

Ongoing (extending into operation), with 
measurable effects 

Construction Phase 

 Existing roads and trails will be used where feasible. 

 Seeding will follow as close as possible to final cleanup and topsoil material replacement pending 
seasonal or weather conditions. 

 If additional laydown yards, staging areas and camps are required, these should be located within 
previously disturbed areas and/or at reasonably flat with stable soil sites, wherever practicable.  

 Follow applicable and feasible 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).   

 Locate off-ROW workspaces outside the 30 m water body buffer, wherever practicable. If a water body 
is located within the boundary of an off ROW workspace, Project activities will not occur within the 30 m 
water body buffer. 

 Reclaim temporary access roads, the travel lane, water crossings, laydown yards, staging areas, and 
construction camps, or in accordance with the line list, following mitigation measures for reclamation in 
Appendix4-II, Section 5.8. 

 Install, monitor and manage appropriate erosion and sedimentation control measures to minimize or 
avoid sediment mobilization from the disturbed area to drainages, or water bodies. Adequate and 
appropriate erosion and sedimentation control materials shall be on site and available prior to 
commencement of construction. 

 Temporary erosion control measures must be: 

 properly installed; 

 installed before or immediately after initial disturbance; and 

 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. 

 Multi-stage drainage and sediment controls will be employed at work sites as appropriate. 

Secondary 

Project activities during the operation phase: 

 operation and maintenance of new ROW, tower foundations, new 
access roads 

Operation Phase 
Multi-stage drainage and sediment controls will be employed at work sites as appropriate. 

Project activities during the construction phase: 

 upgrade of existing water body crossings, and construction of new 
water body crossings 

 Local changes in streamflows and 
water levels as part of short-term 
water diversions during construction 

 Local increases in rates of erosion of 
water body banks and beds as part 
of short-term water diversions during 
construction  

 Local increases in sediment loads 
consequent to local increases in 
rates of erosion of water body banks 
and beds 

Temporary (limited to construction), with 
measurable effects 

Construction Phase 

 If water withdrawal or dewatering is required during geotechnical investigations, or to install foundations 
and anchors, obtain a permit to take water or EASR from MOECC if more than 50,000 L/d is to be 
withdrawn.    

 Water body crossings will be constructed in compliance with LRCA, DFO and/or MNRF regulatory 
permits and approvals (Table 1-1). 

 Follow applicable and feasible 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).   

 Remove temporary water body crossing structures (if constructed), restore and stabilize water body 
banks, and other disturbed areas when the crossing is no longer required. 

Secondary 

Project activities during the construction phase: 

 upgrade of existing water body crossings, and construction of new 
water body crossings 

Local changes to flow conveyance and in-
water erosion-sedimentation processes with 
potential for changes in flowrates, water 
levels and sediment loading, as a result of 
changes to reach and cross-section 
hydraulics at water body crossings 

Ongoing (extending into operation), with 
measurable effects 

Construction Phase 

 Water body crossings will be constructed in compliance with LRCA, DFO and/or MNRF regulatory 
permits and approvals (Table 1-1). 

 Follow applicable and feasible 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).   

Secondary 
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7.6.1 Pathway Screening 
7.6.1.1 No Pathway 
A pathway was assessed as having “no pathway” if the activity would not occur (e.g., no release of sediment) or if 
the pathway would be removed by mitigation such that the Project would result in no measurable environmental 
change in, and no expected net effect to, surface water. The pathways described in the following bullets were 
assessed as having no pathway to surface water. No further assessment or characterization of net effects, 
including determination of significance, is required for these pathways. 

 Changes to surface water quantity (streamflows and/or water levels) during construction from 
short-term water takings 

During the construction phase, short-term water takings from surface water or surface water and groundwater 
sources for the purposes of construction and water supply could result in changes to surface water quantity in the 
form of reductions in streamflows and/or water levels. These water takings may include dewatering of excavations 
for tower foundations, if required, recognizing that water takings from excavation areas could potentially involve 
surface water runoff from the immediate surrounding area and/or groundwater seepage from local aquifers. Water 
takings to support water supply for drinking and sanitation, drilling as part of geotechnical investigations, and 
construction activities (i.e., concrete mixing, earthworks/compaction, washing of equipment and dust suppression) 
will be obtained from groundwater wells to the extent possible; however, water supply for one or more drilling or 
constructed related activities may require direct surface water takings.  All water takings from surface water or 
surface water and groundwater sources will be carried out in accordance with PTTW or EASR There are no 
anticipated pathways that would result in measurable reductions in streamflows and/or water levels as a result of 
water taking activities with effective implementation of the mitigation summarized in Table 7-14 and the 
Environmental Protection Plan (EPP; Appendix 4-II). Therefore, no net effect to surface water quantity is expected 
as a result of Project water takings. 

 Changes to surface water quantity (streamflows and/or water levels) and surface water quality 
(suspended solids and chemical constituents) during construction from short-term discharges 

Discharges of wastewater from Project activities during the construction phase could result in changes to 
surface water quantity and quality if not mitigated. Discharges could result in increases to streamflow and/or water 
levels, and in increases to the concentrations of suspended solids and chemical constituents in receiving water 
bodies. Sources of wastewater during Project construction may include: 

 construction water from dewatering activities during excavations for tower foundations; 

 wastewater from concrete batch plants, if required; 

 wash water from cleaning concrete mixing equipment and concrete delivery systems on work sites; 

 wash water from vehicle and equipment wash facilities on work sites and at worker camps, storage and 
laydown yards; and 

 domestic wastewater from worker camps and construction offices. 

There are no anticipated pathways for changes to surface water quantity (streamflows and/or water levels) and 
surface water quality (suspended solids and chemical constituents) during construction from short-term discharges 
that would result in measurable changes to surface water quantity and quality with effective implementation of the 
mitigation summarized in Table 7-14 and the EPP (Appendix 4-II). Therefore, no net effects on surface water 
quantity and quality are expected as a result of Project discharges. 
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 Changes to surface water quality (suspended solids and chemical constituents) during construction 
from the transport and delivery of airborne particulate matter to nearby water bodies 

Air emissions from Project activities during the construction phase could result in changes to surface water quality, 
if not mitigated. The transport and delivery of airborne particulate matter could result in increased concentrations 
of chemical constituents and suspended solids in receiving water bodies. During Project construction, particulate 
matter may be combustion products and/or fugitive dust generated from: 

 vehicle and equipment exhausts; 

 transportation of personnel, materials, and equipment on access roads; 

 site preparation, earthworks, stockpiling, and demolition activities; 

 blasting activities; and 

 on-site concrete mixing. 

The results of a screening level assessment of air emissions during the construction phase indicate a negligible 
net effect on existing ambient concentrations of particulate matter with the implementation of the proposed 
mitigation (Section 9.6.1.2). As such, it is expected that the effect pathway in relation to the transportation and 
delivery of airborne particulate matter to receiving water bodies will be removed. No net effect on surface water 
quality is anticipated. 

 Changes to surface water quality (suspended solids and chemical constituents) during construction 
from the washoff of trash and leachate at waste handling and storage facilities to nearby water bodies 

NextBridge will establish and operate temporary waste handling and storage facilities at various locations during 
the construction phase of the Project. The washoff of trash and leachate at these facilities to nearby water bodies 
could result in changes to surface water quality relative to the baseline conditions. Changes may include increases 
in concentrations of suspended solids (including floating debris) and chemical constituents in the receiving water. 

There are no pathways that would result in measurable changes to surface water quality due to the washoff of 
trash and leachate from waste handling and storage facilities to nearby water bodies with effective implementation 
of the mitigation summarized in Table 7-14 and the EPP (Appendix 4-II). Therefore, no net effects to surface water 
quality are expected as a result of Project waste management activities. 

 Changes to surface water quality (suspended solids and chemical constituents) during operation 
from the washoff of organic debris and chemical constituents from vegetation maintenance activities 
to adjacent water bodies 

During the operation phase of the Project, vegetation maintenance activities will be required along the preferred 
route ROW to minimize the potential for vegetation to grow into or fall onto the conductors. Activities will generally 
include mechanical, manual, and/or chemical methods to manage vegetation to an appropriate height. Vegetation 
maintenance activities along the preferred route ROW could result in changes to surface water quality, if not 
mitigated, recognizing that potential pathways may include the transport of organic debris and chemical 
constituents to nearby water bodies. 

The effective implementation of the mitigation summarized in Table 7-14 and the EPP (Appendix 4-II) is expected 
to remove potential pathways related to the transport of organic debris and chemical constituents to nearby water 
bodies. As such, no net effects on surface water quality are expected as a result of vegetation maintenance 
activities during Project operation. 
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 Changes to surface water quality (chemical constituents) during construction and operation from the 
washoff of spills and leaks to nearby water bodies 

Spills and leaks from the transportation, storage, and handling of hazardous materials during the construction 
phase, and the operation of vehicles and equipment during the construction and operation phases, have the 
potential to change surface water quality. Spills and leaks could be washed off into nearby water bodies during a 
runoff event and, if occurring in high enough volumes, could change the chemical constituents in receiving waters. 

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. 

The transportation, storage, and handling of explosives for blasting activities are discussed in the subsequent 
pathway discussion. 

The effective implementation of the mitigation summarized in Table 7-14 and the EPP (Appendix 4-II) is 
anticipated to minimize the frequency, spatial extent, and severity of spills during construction and operation of 
the Project. Spills and leaks on Project components are not expected to result in measurable changes to the 
chemical constituents of receiving water bodies, and therefore no net effect on surface water quality is expected.  

 Changes to surface water quality (chemical constituents) during construction from the washoff of 
explosives spills and residues from blasting activities to nearby water bodies 

Blasting may be required for the construction of tower foundations and new permanent access roads. A potential 
pathway for the washoff of explosives spills and residues to nearby water bodies during runoff events could occur 
during blasting activities for Project construction. 

Pathways for changes to surface water quality, as a result of the washoff of explosives spills and residues from 
blasting activities, will be removed with the implementation of the mitigation summarized in Table 7-14 and the 
EPP (Appendix 4-II). Therefore, no measurable change in the chemical constituents of nearby water bodies 
relative to the Base Case is anticipated, and there is no net effect on surface water quality expected. 

7.6.1.2 Secondary Pathways 
A pathway was assigned to the category of “secondary pathway” if the pathway would result in a measurable 
change in surface water quantity and quality, relative to the Base Case, but would have a negligible net effect on 
a criterion’s assessment endpoint. A negligible net effect is an effect where there is a small measurable or 
discernible change that is expected to be within the range of baseline or guideline values, and is not expected to 
result in a change on the assessment endpoint. Secondary pathways are not expected to additively or 
synergistically contribute to effects of other past, previous, or reasonably foreseeable projects. 

The pathways described in the following bullets were assessed as secondary pathways and were not carried 
through to the net effects assessment. 

 Changes to surface water quality (land surface erosion-sedimentation processes, suspended solids) 
during construction from the washoff of organic debris from work sites to nearby water bodies, 
and/or increased rates of erosion in disturbed and exposed areas with sediment transport and 
delivery to adjacent water bodies 
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Site preparation, earthworks, and stockpiling activities during the construction phase could result in changes to 
surface water quality. A potential pathway for the transport of organic debris to nearby water bodies could occur 
during vegetation clearing for Project construction. Increased rates of wind and water erosion can also be expected 
in disturbed and exposed areas, with the potential for consequent increases in sediment transport and delivery to 
nearby water bodies, during this Project phase. 

The preparation of work sites will include clearing of vegetation, grubbing, stripping of topsoil, removal of unsuitable 
subsoil, and rough grading. The preferred route ROW preparation will be carried out over an area up to 64 m wide. 
Clearing of vegetation along the preferred route ROW will involve the removal of vegetation, including timber and 
shrubs. In addition, diseased or damaged trees located at the edge of the preferred route ROW will be removed. 
Grubbing and stripping of topsoil will be limited to a temporary travel lane up to 8 m wide within the preferred route 
ROW, and in work areas for tower foundations. 

Work sites for access roads, worker camps, storage yards, and laydown yards will also be cleared of vegetation, 
grubbed, stripped of topsoil and unsuitable subsoil (where required), and roughly graded. Site preparation activities 
for access road upgrades and new construction will be restricted to an approximately 20 m road ROW. Storage 
yards will occupy an area of approximately 400 m by 400 m; worker camps and laydown yards will be 
approximately 300 m by 300 m in size. Actual sizes will be dependent on site conditions, environmental 
constraints, and contractor requirements. 

Earthworks will include excavation, fill, backfill, and final grading activities. Excavations for tower foundations along 
the ROW may include blasting, drilling, and shallow excavation. Excavation and fill for access road upgrades and 
construction will be required along the proposed routes to provide appropriate grades, widths and travel surfaces 
(road sub-base and base courses) for the safe transportation of personnel, materials, and equipment. Earthworks 
for the installation of water body crossings will be required to ensure the structural stability of bridges and culverts, 
and to provide adequate widths and travel surfaces for vehicular traffic. Earthworks at water body crossings will 
include removal of unsuitable subsoil, excavation and placement of bedding and/or backfill materials for bridge 
foundations and culverts, and fill to construct road embankments and travel surfaces. 

Stockpiling will consist of the short-term storage of topsoil and unsuitable subsoil removed during site preparation, 
as well as excavated materials (rock, subsoil) and required aggregates (sand, gravel, crushed rock) for the 
construction of tower foundations, access road upgrades and construction, and the installation of water body 
crossings. 

Measurable changes to surface water quality could occur due to the washoff of organic debris, and increased rates 
of soil erosion/sediment transport, to nearby water bodies during site preparation, earthworks, and stockpiling 
activities during the construction phase of the Project. However, these changes are expected to be small in 
magnitude, localized in spatial extent (restricted to work areas), short term in duration (largely mitigated once the 
Project footprint has been reclaimed), and infrequent in occurrence (in response to wind and runoff events). With 
the effective implementation of the mitigation summarized in Table 7-14 and the EPP (Appendix 4-II), this pathway 
is not expected to result in a net effect on the maintenance of surface water quality. 

 Changes to surface water quantity (streamflows and/or water levels, in-water erosion-sedimentation 
processes) and surface water quality (suspended solids) during construction and operation due to 
changes in land cover 

Construction of the preferred route ROW, tower foundations, upgraded and new access roads, worker camps, 
storage and laydown yards, and temporary off-ROW workspaces could result in changes to surface water quantity 
and surface water quality. Construction of these Project components is expected to result in changes in land cover 
from treed to bare ground or low-growing grasses and shrubs (ROW and temporary off-ROW workspaces), and 
from tree-covered to gravel-covered, paved, or roof-covered surfaces (access roads, worker camps, storage and 
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laydown yards). Operation and maintenance of the preferred route ROW represents a change in land cover from 
the undisturbed treed cover to one of low-growing grasses and shrubs. Potential pathways for changes in land 
cover to affect the surface water assessment endpoint are: 

 local increases in runoff rates and runoff volumes, eventually reporting to water bodies and increasing 
streamflows and water levels; 

 local increases in erosion and sediment transport / delivery to water bodies due to increased runoff rates and 
volumes, which in turn could result in increases to suspended solids concentrations in the receiving waters; 
and 

 local increases in the rates of erosion at the bed and banks of stream channels, with consequent increases 
in suspended solids concentrations, as a result of increased streamflows and water levels in the water bodies. 

The likely magnitude of changes to surface water quantity and surface water quality as a result of alterations in 
land cover were assessed in several of the river systems crossed by the Project. This assessment was completed 
by estimating the proportion of disturbed land area relative to the overall catchment area at selected Assessment 
Points (APs), recognizing that the approach considers drainage area as a proxy or analog for streamflow and, to 
a lesser extent, the potential for sediment erosion and transport (with implications on surface water quality).  

A total of 81 APs were selected for the assessment and accounted for approximately 94% of the catchments or 
sub-catchments of the 99 river systems crossed by the Project. In general, the APs were sited at locations that 
captured all of the relevant Project activities or components for a given catchment, noting that this approach 
considers the total cumulative effect of Project activities/components on each relevant catchment area. The 
selected APs considered a wide range of watershed sizes and characteristics (e.g., 67 APs are located on water 
bodies that are either seasonal (i.e., intermittent or ephemeral) or represent first- or second-order permanent water 
bodies, 13 APs are located on third- and fourth-order permanent water bodies, and one AP is located on a sixth-
order permanent water body). Furthermore, the APs were generally targeted at catchments with longer ROW 
lengths, where at least one additional Project component will be located (e.g., access roads, worker camp, storage 
and laydown yards), to account for one or more “worst case” scenarios.  

The results of the assessment are provided in Appendix 7-I and the locations of the APs are shown in 
Appendix 7-II. The disturbed area as a percentage of the overall catchment at the selected APs ranged from 0.92% 
to 29%, with a median value of 3.8%. The disturbed area represented 5% or less of 48 (59%) of the 
81 AP catchments that were assessed, and between 5% and 15% of 28 (34%) of the AP catchments. 
The disturbed area exceeded 15% of the catchment area for five of the APs. 

The likely magnitude of changes to surface water quantity and surface water quality, resulting from changes in 
land cover, are expected to be negligible (likely not measurable) where the disturbed land area represents 5% or 
less of the overall catchment area of the AP, noting that the value of ±5% is within the typical error of a streamflow 
measurement and output from a hydrologic/hydraulic model (Fulford et al. 1994; James 2005). The likely 
magnitude of changes to surface water quantity and surface water quality as a result of alterations in land cover 
are expected to be measurable but small where the disturbed land area lies between 5% and 15% of the overall 
catchment area of the AP. The upper limit of 15% is a conservative estimate of the amount of land disturbance 
that would result in noticeable changes in streamflow, water levels, and water body stability, recognizing that 
observations and inferences from the literature (Bosch and Hewlett 1982; Hibbert 1967; Swanson et al. 1986; 
Stednick 1996; British Columbia Ministry of Forests 1999; Schnorbus et al. 2004) show that marked changes in 
streamflow and channel stability as a result of land disturbance (i.e., clear-cut practices) are typically not expected 
if less than approximately 20% of the contributing catchment is disturbed. 
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Based on the results of the assessment outlined above, changes in land cover as a result of the construction, 
operation, and maintenance of the Project are not expected to result in measurable changes to surface water 
quantity and surface water quality in the majority of water bodies crossed by the Project. Measurable changes in 
streamflow and water levels may occur where the catchment area of a water body is comparatively small (i.e., 
catchments of water bodies that are seasonal or that are first- and second-order ), where the ROW or access 
roads are parallel to the longest axis of the catchment, and where there is more than one Project component. 
However, these changes are expected to be localized in spatial extent (restricted to the Project footprint), short 
term in duration (largely mitigated once the Project footprint has been reclaimed), and infrequent in occurrence (in 
response to large runoff events). With effective implementation of the mitigation summarized in Table 7-14 and 
the EPP (Appendix 4-II), changes in land cover due to the construction, operation, and maintenance of the Project 
are not expected to result in a net effect on maintenance of surface water quantity and quality. 

 Changes to surface water quantity (streamflows and/or water levels, in-water erosion-sedimentation 
processes) and surface water quality (suspended solids and chemical constituents) during 
short-term water diversions at water body crossings during construction 

The construction and removal of water body crossings (temporary and permanent) along access roads and the 
preferred route ROW will, in most cases, require the diversion of water to maintain a dry work site either wholly or 
partially within the water body during the installation of the crossing and removal of temporary crossing structures. 
Dewatered work areas may be achieved by means of pumping, temporary diversion channels, and/or temporary 
dams. Effect pathways for changes in surface water assessment endpoints as a result of water diversions may 
include: 

 localized changes in streamflows and/or water levels immediately upstream and downstream of the work 
area and/or within the work area depending on the dewatering method and dewatering controls; 

 localized changes in in-water erosion-sedimentation processes at the points of water taking and discharge; 
and 

 localized changes in the concentrations of suspended solids (from changes in in-water erosion-sedimentation 
processes) and chemical constituents in the water body (from equipment leaks). 

There will also be the temporary, short-term, and local bypass of flow through the work site (i.e., change in drainage 
patterns), and the potential for increased rates of erosion-sedimentation immediately following the water diversion 
due to the disturbance of the water body bed and banks within the work area. 

A review of the water body crossing lists in Appendix 7-I and Appendix 13-II shows the following: 

 A total of 475 new water body crossing structures may be required at the preferred route ROW, recognizing 
that all of the new crossing structures at the preferred route ROW are expected to be temporary;  

 A total of 641 new or upgraded water body crossing structures may be required at the access roads, noting 
that 96% (617) of the new or upgraded crossing structures at the access roads are expected to be temporary, 
while the remaining new or upgraded crossing structures are anticipated to be permanent; and   

 A total 184 existing water body crossing structures will be maintained (i.e., no requirement for upgrades – the 
existing water body crossing structures are assumed to be sufficient for construction and/or operation).      

Crossing types for the new or upgraded water body crossing structures will potentially include culverts, rig mats, 
snow fill/ice bridges, clear span, and multi-span bridges.  All new or upgraded water body crossing structures may 
require in water work. Active diversion (e.g., pump bypass) or passive diversion (e.g., coffer dams to isolate an 
instream bridge footing) would be implemented if in water work is needed and the water body supports flowing or 
wetted conditions. 
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Based on the crossing numbers above, 415 (87%) of the water bodies targeted for crossing structures at the 
preferred route ROW and 544 (85%) of the water body crossings targeted for crossing structures at the access 
roads are located on permanent water bodies (containing water at least nine months of the year), recognizing that 
approximately 76% of these water body crossings represent first- or second-order water bodies, and, in turn, 
support relatively minor flow volumes (on a broader watershed scale).  

Based on the surficial geology underlying the Project, 750 (67%) (i.e., 323 at the preferred route ROW and 427 at 
the access roads) of the 1,116 (i.e., 475 at the preferred route ROW and 641 at the access roads) planned water 
body crossing structures are located in areas dominated by bedrock (potentially exposed or covered by a thin 
layer of drift). Further, based on observations along the preferred route ROW during helicopter reconnaissance 
and during ground investigations, at least 100 (21%) of the 475 planned water body crossing structures at the 
preferred route ROW (not all water body crossings could be assessed) included channels with bed substrate 
dominated by cobbles, boulders, or bedrock. Channel stability is expected to be high at these locations. 

The majority of the water body crossings targeted for crossing structures (884 of 1,116 or 79%) will be located on 
water bodies that are either ephemeral, intermittent or represent first- and second-order permanent systems. As 
such, these water bodies are expected to support seasonal and/or relatively minor flow volumes (on a broader 
watershed scale). Furthermore, as many as 67% of the water body crossings are located over bedrock (potentially 
exposed or covered by a thin layer of drift), and are therefore expected to be comparatively stable. Regardless of 
the physical characteristics at the water body crossings, the temporary diversion of water to create and maintain 
a dewatered area for the purpose of upgrading or constructing water body crossing structures is anticipated to 
result in measurable changes to surface water quantity and surface water quality in some water bodies, even with 
effective implementation of the mitigation summarized in Table 7-14 and the EPP (Appendix 4-II). However, these 
changes are expected to be short-term in duration (limited to the duration of the construction activities), infrequent 
(limited to crossing installations only), and localized in spatial extent (limited to discrete and small areas of the 
channel at the crossing location). Furthermore, site-specific mitigation would be appropriate for the type of crossing 
and the characteristic water body conditions.  To that end, any Project related water diversion activities are 
expected to have a negligible net effect on maintenance of surface water quantity and quality. 

 Changes to surface water quantity (streamflows and/or water levels, in-water erosion-sedimentation 
processes) and surface water quality (suspended solids) during construction and operation due to 
changes in reach and cross-section hydraulics at water body crossings 

The installation of waterbody crossings will result in changes to channel hydraulics at the affected portion of the 
waterbody, and, in turn, potential changes in surface water quantity and quality (due to modifications/adjustments 
in channel form and function). The installation and maintenance of a waterbody crossing structure may result in 
changes to flow velocities, shear stresses and water levels at locations upstream and downstream of the crossing. 
For example, local impedance of streamflow (i.e., backwater with increased water levels) may occur upstream of 
a watercourse crossing, with a corresponding reduction in flow velocities and shear stresses. Localized increases 
in flow rates at the inlets and outlets of waterbody crossings are also possible, which in turn could result in changes 
in rates of erosion and sediment loads within the waterbodies. 

A total of 1116 new or upgraded water body crossing structures may be required at the preferred route ROW and 
access roads. The crossing structure types will potentially include culverts, rig mats, snow fill/ice bridges, clear 
span, and multi-span bridges, recognizing that, in most instances, culverts would be expected to have a larger 
influence on channel hydraulics relative to bridge structures. All 475 of the planned water body crossing structures 
along the preferred route ROW and 617 of the planned water body crossing structures along the access roads will 
be temporary (only 24 of the crossing structures along the access roads will be permanent).  
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The majority of the water bodies targeted for crossing structures (884 of 1116 or 79%) will be located on water 
bodies that are either ephemeral, intermittent or represent first- and second-order permanent systems.  As such, 
these water bodies are expected to support seasonal and/or relatively minor flow volumes (on a broader watershed 
scale). Furthermore, as many as 67% of the water body crossings are located over bedrock (potentially exposed 
or covered by a thin layer of drift), and are therefore expected to be relatively stable. Regardless of the physical 
characteristics at the water body crossings, the installation of waterbody crossings along the preferred route ROW 
and access roads will result in measurable changes in channel hydraulics at some crossing locations, with the 
potential for changes in surface water quantity (streamflow, water levels, and erosion-sedimentation processes) 
and quality. However, it is expected that the changes will be largely limited to infrequent, short-term extreme runoff 
events rather than typical or low water conditions. Furthermore, it is anticipated that the changes will be localized 
(limited to short sections of the channel reach). To that end, the installation of waterbody crossing structures is 
expected to have a negligible net effect on the maintenance of surface water quantity and quality with effective 
implementation of the impact management measures summarized in Table 7-14 and the EPP (Appendix 4-II). 

7.6.1.3 Primary Pathways 
No primary effect pathways were identified for surface water. Subsequently, there is no further assessment or 
characterization of net effects, including determination of significance (Section 5.4.3).  

7.7 Project Effects Assessment (Project Case) 
No primary effect pathways were identified for surface water as a result of the Project (refer to Section 7.6.1). 
No further assessment or characterization of net effects, including determination of significance, is required.  

7.8 Cumulative Effects Assessment (Cumulative Effects 
Case) 

No primary effect pathways were identified for surface water as a result of the Project (refer to Section 7.6.1). 
Consequently, the surface water criterion is not carried forward for assessment of cumulative effects.   

7.9 Prediction Confidence in the Assessment 
The confidence in the effects assessment for surface water is moderate, with consideration of the following: 

 Based on the scale of the Project and the substantial number of waterbody crossings, the predicted effects 
on the surface water environment were assessed from a largely qualitative standpoint, recognizing that this 
approach was considered appropriate and valid for the scope of the EA. 

 The evaluation and the associated confidence in the assessment was based on past experience on similar 
transmission line projects, with specific attention to the following:  

 the predicted effects of the planned development activities on waterbody crossings, along with the 
application and effectiveness of the proposed mitigation, are well known and understood; and 

 the effects assessment for the Project considered the characteristic surface water conditions in the study 
area (using both publicly available information on a regional scale and basic surface water data [obtained 
in the field or via desktop review] on a local or site specific basis) and the design methodology (including 
all of the incorporated mitigation).  
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 Where appropriate, the magnitude of the predicted effects was assessed based on the proportion of the 
catchment area for a given waterbody that will be disturbed or influenced by a specific Project activity, 
recognizing that this approach considers drainage area as a proxy or analog for streamflow and, to a lesser 
extent, the potential for sediment erosion and transport. 

 The planned mitigation measures for the Project (as detailed in the EPP – Appendix 4-II) are anticipated to 
be sufficient to minimize any predicted effects on the surface water environment. These mitigation measures 
are based on accepted and proven best management practices that are well understood and have been 
effectively applied to numerous transmission line projects throughout North America. Additional water quality 
and water quantity monitoring is proposed during Project execution to verify effects predictions and confirm 
the effectiveness of surface water related mitigation and reclamation measures.  

7.10 Follow-Up, Inspection, and Monitoring Programs 
Follow-up, inspection, and monitoring will: 

 evaluate the effectiveness of mitigation and reclamation, and modify or enhance measures as necessary 
through adaptive management; 

 identify unanticipated potentially adverse effects, including possible accidents and malfunctions; and 

 contribute to continual improvement. 

A summary of the monitoring activities to be carried out by NextBridge to verify effects predictions and confirm the 
effectiveness of surface water related mitigation and reclamation measures is provided below. Based on the review 
of the Project Description (Section 4) and the results of the effects assessment (Section 7.7), monitoring of surface 
water quantity and quality will include the following: 

 monitoring/inspections of erosion and sediment management measures, bank stabilization features, and 
coffer dams during construction to verify effectiveness; 

 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; 

 monitoring of one or more surface water quantity and quality parameters at water taking or discharge 
locations to satisfy the conditions/requirements of applicable PTTWs, Environmental Compliance Approvals 
or Environmental Activity and Sector Registry related water discharge plans. 

 monitoring/inspections of new permanent water body crossing structures and roadside drainage features (on 
a bi-annual basis for the first two years following post-construction and then annually thereafter) for physical 
function and condition; and 

 monitoring of TSS and streamflow rates at waterbodies that include 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 effectiveness of mitigation measures to be evaluated 
at a range of scales. Monitoring of total suspended solids and streamflow rates will be carried out on a 
bi-annual basis during the early stages of the operation and maintenance stage (to verify the effectiveness 
of reclamation measures). The monitoring program may be discontinued thereafter if conditions are observed 
to have stabilized and applicable water quality standards are met. 
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Additional site-specific data will be obtained during the permitting and final design stages of the project to provide 
further details on the selection, siting and implementation of mitigation measures.  The planned mitigation 
measures will be adjusted/augmented as needed to address any unexpected deficiencies. 

7.11 Information Passed on to Other Components 
Results of the surface water assessment were reviewed and incorporated into the following components of the EA: 

 Fish and Fish Habitat (Section 13); 

 Wildlife and Wildlife Habitat (Section 14); and 

 Human Health (Section 21). 
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