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8. GROUNDWATER 
This section describes and summarizes an assessment of the effects of the East-West Tie Transmission Project 
(the Project) on groundwater. Groundwater refers to the part of the subsurface water that occurs beneath the water 
table, in soils and geologic formations that are fully saturated. The assessment follows the general approach and 
concepts described in Section 5. The main steps in the assessment include: 

 considering input from Indigenous communities, government representatives and agencies, 
other communities, property owners and people or groups interested in the Project during the ongoing 
consultation and engagement process (Section 8.1); 

 identifying information and data sources used in the assessment (Section 8.2); 

 identifying and rationale for selection of criteria and indicators for groundwater (Section 8.3); 

 establishing temporal boundaries (i.e., construction and operation phases) and study areas (i.e., Project 
footprint and local study area [LSA]) for the assessment of effects on groundwater (Section 8.4); 

 describing the existing environment (i.e., baseline characterization) and identifying environmentally sensitive 
features specific to each criterion (Section 8.5);  

 identifying potential Project-environment interactions (Section 8.6); 

 undertaking the net effects assessment (Section 8.7):  

 identifying potential environmental effects;  
 identifying mitigation measures; and 
 predicting the net effects. 

 characterizing the net effects (i.e., after mitigation) of the Project on environmental criteria (Section 8.8); 

 assessing the significance of the net effects (Section 8.9); 

 conducting a cumulative effects assessment of the net effects in combination with other past, present, or 
reasonably foreseeable developments (RFDs) and activities and assessing significance (Section 8.10), if 
applicable; 

 determining the degree of certainty in the net effects prediction and associated assessment of significance 
(Section 8.11); and 

 identifying follow-up, inspection, and monitoring programs that will be completed during and after construction 
(Section 8.12). 

8.1 Input from Consultation and Engagement 
Consultation and engagement for the Project considered Indigenous communities, regulatory agencies, affected 
stakeholders property owners, interest holders, Crown interests and the general public. Consultation activities are 
described in Section 2 of the amended environmental assessment (EA) Report. The draft and final EA Reports 
were each subject to a public review and comment period. Comments received on the draft EA Report, responses 
and change log are provided in Appendix 1-III. Comments received on the final EA Report and responses are 
provided in Appendix 1-IV. The following concerns related to groundwater were raised during consultation and 
engagement and from comments received on the draft and final EA Reports: 
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 Ministry of Environment and Climate Change (MOECC), Ministry of Natural Resources and Forestry (MNRF), 
and Métis Nation of Ontario (MNO) expressed concern that many responses to comments on the draft EA 
Report were provided in Appendix 1-III of the final EA Report and not integrated into the body of the final EA 
Report. Suggested changes acknowledged in responses to comments on the draft EA Report but not 
incorporated into the final EA Report have been incorporated into the amended EA Report where appropriate.  

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

 MOECC, MNRF and Indigenous communities expressed concerns about the use of the pathway screening 
method excluding some potential Project effects from being carried forward to the net effects assessment. 
All potential Project effects are considered in the net effects assessment and a net effects assessment table 
was added as Table 8-11 to this section. 

 Wellhead protection areas (WHPAs), intake protection zones (IPZ), and highly vulnerable aquifers and 
significant groundwater recharge areas Source water protection documentation and other relevant policies 
has been reviewed and any additional potential effects of the Project on the groundwater dependent features 
such as drinking water systems have been addressed Section 8.5 and 8.7, where required, in the amended 
EA report. 

 Based on the Project footprint assessed in this amended EA Report, the Lakehead Transmission Station is 
approximately 2 kilometers (km) northeast of the IPZ-2 of the intake used to supply municipal water to the 
City of Thunder Bay. The intake therefore falls outside of the groundwater LSA and outside of the 100 meters 
(m) potential radius of excavation dewatering activities and therefore not assessed further in the amended 
EA Report (Section 8.5.1.1.3). 

 As a part of this amended EA Report all relevant publicly available references were reviewed to identify 
groundwater dependent features such as private water wells, water supply sources, wetlands, and camps. A 
groundwater radius of influence was determined to be 100 m from excavations. The impacts of the Project 
on these groundwater features that occurred within 100 m of excavations was assessed and ten private wells 
were identified and locations will be confirmed via a pre-excavation water well field survey. In addition, a 
water well survey will also be done within 250 m of blasting locations. Any other groundwater dependent 
features identified during these surveys will be assessed for impacts on groundwater due to Project activities. 

 The groundwater assessment in this amended EA Report considers groundwater receptors (private and 
municipal) within the groundwater LSA and is not restricted to the source protection areas (SPA), WHPAs 
and IPZ areas. As a part of the amended EA Report, groundwater receptors were identified, assessed for 
impacts and mitigation measures provided, where required. Land uses like water or power transmission was 
assessed under Section 19.5.2.6 of the amended EA Report. 

 These concerns have been considered and addressed in this section of the amended EA Report. A detailed 
consultation and engagement record is provided in Appendices 2-III and 2-IX.  
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8.2 Information Sources 
Information for the groundwater baseline was collected from review of the following sources: 

 Geological Survey of Canada physiographic regions map (Bostock 1970);  

 Ontario Geological Survey (OGS) Bedrock and Quaternary Geology maps (Barnett et al.1991a, b); 

 MOECC water well record and Permit to Take Water (PTTW) databases; 

 Groundwater studies completed for regions in the groundwater LSA (Sections 8.3, 8.4 and 8.5);  

 Geotechnical investigations carried out for the Project; 

 Understanding of similar construction activities in similar environments; 

 Review of other EAs; 

 Experience working on other EAs for similar projects; 

 Reviewing the Project Description (Section 4); and 

 Reviewing other literature related to potential effects of transmission line construction on groundwater 
quantity and quality.  

The review of the MOECC water well record database was carried out to identify municipal water supply wells and 
private water wells in the groundwater LSA (Table 8-4 and Appendix 8-IISection. A review of geotechnical 
investigations supported the characterization of groundwater levels and depths to groundwater. For the purposes 
of the amended EA Report, sufficient information was deemed to be available from the references listed above to 
assess the potential effects of the Project on groundwater.  

8.3 Criteria and Indicators 
Criterion are components of the environment that are considered to have economic, social, biological, 
conservation, aesthetic or ethical value (Section 5.1). Groundwater is important in the hydrologic cycle and is 
important for human use (drinking water or other consumption).  

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

 Groundwater quantity: the amount of water stored in aquifers and available for extraction. Aquifers are 
underground layer(s) of water-bearing permeable rock, rock fractures or unconsolidated materials 
(e.g., gravel, sand, silt) that yield water and from which groundwater can be extracted using a water well. 
This indicator includes consideration of groundwater recharge, which is the movement of water downward 
from the ground surface to the saturated zone, where openings in soil and rock are completely filled with 
water, and is the primary method through which water enters an aquifer. This indicator also includes 
consideration of groundwater flow, which is the movement of water through openings in sediment and rock 
in the saturated zone. Groundwater may eventually flow into streams, rivers, marshes, wetlands and lakes 
or discharge as springs or as flowing (artesian) wells. A quantitative and qualitative assessment was 
conducted. Groundwater features potentially affected by the Project were quantitatively assessed by 
determining the number of wells in the Project footprint and groundwater LSA by using a Geographic 
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Information System (GIS) and calculation of the potential groundwater radius of influence of groundwater 
taking activities. Prediction of potential effects was determined qualitatively by understanding the soil and 
bedrock geology, soil thickness, and location of the groundwater table.  

 Groundwater quality: the physical, chemical and biological properties of groundwater. A qualitative and 
quantitative assessment of groundwater quality was conducted. Groundwater features potentially affected by 
the Project were qualitatively assessed by using GIS to understand the location of the wells in the Project 
footprint and groundwater LSA, relative to the Project activities that could affect groundwater quality. 
Prediction of potential effects was also determined qualitatively from the MOECC groundwater water well 
records to understand water quality (fresh, mineral, sulfur). The Lakehead Region Conservation Authority 
Aquifer Characterization Study (LRCA, 2005) provided quantitative groundwater quality concentration ranges 
for select quality parameters. 

The criterion and indicators selected for the assessment of Project effects on groundwater, the measurement of 
potential effects for the indicators, data sources used, and the rationale for their selection, are provided in  
Table 8-1.  



EAST-WEST TIE TRANSMISSION PROJECT 
AMENDED ENVIRONMENTAL ASSESSMENT REPORT 

 

September 2018 
Report No. 1536607/2000/2219 8-5  

 

Table 8-1: Groundwater Criterion and Indicators 

Criterion Indicators Measurement of Potential Effects Data Source(s) Rationale 

Groundwater 

 Groundwater 
quantity  

 A quantitative and qualitative assessment was 
conducted. Groundwater features potentially affected 
by the Project were quantitatively assessed by 
determining the number of wells in the Project 
footprint and groundwater LSA by using a GIS and 
calculation of the potential groundwater radius of 
influence of groundwater taking activities. Prediction 
of potential effects was determined qualitatively by 
understanding the soil and bedrock geology, soil 
thickness, and location of the groundwater table. 

 MOECC water well records;  

 Permit to Take Water (PTTW) 
databases; 

  OGS bedrock and quaternary 
geology maps (Barnett et 
al.1991a, b); and 

 Project geotechnical borehole 
logs. 

 Important in the hydrologic 
cycle; and 

 Important for human use 
(drinking water or other 
consumption). 

 Groundwater 
quality 

 Groundwater features potentially affected by the 
Project were qualitatively assessed by understanding 
the location of the wells in the Project footprint and 
groundwater LSA by using a GIS, relative to the 
Project activities that could affect groundwater 
quality. Prediction of potential effects was also 
determined qualitatively from the MOECC 
groundwater water well records to understand water 
quality (e.g., fresh, mineral, sulfur). 

 Water quality from MOECC 
water well record database.  

 Lakehead Region Conservation 
Authority Aquifer 
Characterization Study. 

 Important in the hydrologic 
cycle; and 

 Important for human use 
(drinking water or other 
consumption). 

LSA = local study area; GIS = geographic information system; MOECC = Ministry of the Environment and Climate Change; PTTW = Permit to Take Water; OGS = Ontario Geological 
Survey.  
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8.4 Assessment Boundaries 
8.4.1 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 groundwater considers effects that occur during the construction phase. 
Given that no ground disturbance is anticipated during operation, no operation phase activities are anticipated to 
affect groundwater. These periods are sufficient to capture the effects of the Project.  

8.4.2 Study Areas 
Study areas for the assessment are provided in Table 8-2 and shown in Figure 8-1. 

Table 8-2: Groundwater Study Areas 

Study Area Area 
(ha]) Description Rationale 

Project footprint 3,490 The Project footprint is the preferred route right-of-
way (ROW), laydown yards, storage yards, 
construction camps, construction easements, and 
new access roads.  

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

Groundwater LSA 100,069 Includes the Project footprint and extends 1 km 
from the ROW boundary and 500 m from laydown 
yards, storage yards, construction camps, 
construction easements, and new and 
improvement/widening access roads. 

The predicted radius of influence (radial 
distance from the centre of pumping activities 
where there is maximum lowering of the water 
table to a point where there is no lowering of 
the water table) from construction activities is 
not anticipated to extend beyond 100 m (refer 
to Section 8.6.1.2).  
The groundwater LSA is therefore considered 
large enough to encompass potential predicted 
changes in groundwater, and no groundwater 
regional study area is required. 

ha = hectares; km = kilometres; LSA = local study area; m = metres; ROW = right-of-way. 
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8.5 Description of the Existing Environment 
This section provides a summary of the existing environment for groundwater based on review of desktop 
information and results from geotechnical investigations carried out for the Project.  

8.5.1 Baseline Data Collection Methods 
A desktop study was completed to identify the groundwater baseline conditions in the groundwater LSA. 
Specifically, available groundwater data sources were reviewed, including results of the geotechnical 
investigations carried out for the Project, and relevant information assembled to provide a general understanding 
of groundwater conditions in the groundwater LSA.  

8.5.2 Baseline Conditions 
Refer to Section 6 for an overview of physiography, geology, topography and soils in northwestern Ontario. 

8.5.2.1 Groundwater Quantity 
Regionally, groundwater flow is generally southward from the higher elevation areas north of the groundwater LSA 
toward Lake Superior. Local groundwater flow likely parallels surface topography, particularly adjacent to major 
river valleys such as the Nipigon River. Groundwater discharge may provide baseflow to streams and rivers. 

Recharge of the shallow overburden and bedrock aquifers in the groundwater LSA is likely from precipitation and 
surface streams or rivers in areas where coarse sand and gravel is exposed at surface. Recharge would also 
occur through areas of fractured and jointed exposed bedrock.  

A preliminary geotechnical drilling program was carried out to support Project design. The geotechnical program 
included the drilling of 39 boreholes, laboratory testing, and an engineering analysis based on generalized 
soil profiles. Borehole locations were selected to provide a general characterization of subsurface conditions in 
the vicinity of the Project. Borehole locations, with identifying numbers ascending from west to east, are shown 
in Figure 8-2. 
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A summary of details for the 39 boreholes, including depth to groundwater, is provided in Table 8-3. The Borehole 
ID in Table 8-3 corresponds to the Borehole ID shown in Figure 8-2.  

Table 8-3: Summary of Borehole Details 

Borehole ID 
Borehole 

Depth 
(mbgs)  

Overburden 
Thickness 

(m) 
Overburden Description Bedrock Description Groundwater Level 

(mbgs) 

1 7.95 3.1 Silty sand and gravel fill, silty gravel 
with sand till 

Sandstone, interbedded 
argillite and mudstone Not encountered 

2 7.9 4.9 Sand, silt and silty sand Pink, weathered monzonite 3 

3 9.5 4.5 Silty sand with gravel Dark green, aphanitic 
diabase 1.1 

4a 7.6 0 Not encountered Dark greenish grey diabase Not encountered 
5 11.5 6 Silty sand and poorly graded gravel Pink granite 1.5 

10a 6.07 0 Not encountered Black granite 5.48 
11b 19.5 19.5 Silty sand to 15.1 m; silty clay to 19.5 m Not encountered 6 
12 15.24 15.24 Peaty organics, silty clay to sandy silt Not encountered 0 
13a 13.26 7.01 Peaty organics, silty clay to sandy silt Pink granite Not encountered 

14a 9.3 5.6 Organics, clay and poorly graded sand Granite with migmatite 
bands 2.6 

15a 4.41 0 Not encountered Black granite Not encountered 
16 15.3 15.3 Silty sand and sandy silt Not encountered 6 

19 7.5 2.1 Till - poorly graded gravel with silt and 
sand Red granite Not encountered 

20 7.56 2.1 Silty sand with gravel Pink granite 1 
21 4.96 0 Not encountered Black granite Not encountered 
22 10.56 7.1 Silt with sand Pink granite 3 
23c 6.35 1.83 Sand Pink granite 0 
24 15.1 15.1 Silt Not encountered 0.4 
25 12.19 12.19 Silty clay, sandy silt and silty sand Not encountered 0.61 
26c 5.04 0 Not encountered Red granite 5.48 
27 30.6 30.6 Silt, silt with sand Not encountered 1.5 
28c 5.2 1.73 Coarse grained sand, silt Pink to grey granite Not encountered 

29 7.85 1.5 Poorly graded sand and gravel Green, slightly weathered 
gabbro 1.8 

30 14.9 14.9 
 Silty sand and sandy silt (0 m to 

8.2 m); and 

 Undescribed overburden (8.2 m to 
14.9 m). 

Not encountered Not encountered 

31 16.6 16.6 Silty sand, sand silt and silt Not encountered 0.7 

32b 15.16 10.6 Coarse grained sand, trace gravel and 
silt Banded gneiss 2.13 

33 6.25 1.75 Silty sand and sandy silt Dark grey granite 0 
34a 7 2.48 Fine grained sand, trace silt and clay Black to grey granite 1.37 

35a 14.94 14.94 Fine and coarse-grained sand, silt and 
gravel Not encountered 12.19 

36 14.32 9.75 Fine and coarse-grained sand, silt and 
gravel Grey granite Not encountered 

37 7.66 0.4 Organics Granite, tonalite and 
paragneiss Not encountered 

38b 14.95 10.64 Fine grained sand, silt, trace gravel Grey granite Not encountered 
39 7.5 3 Sand with silt and gravel Gneissic tonalite and granite Not encountered 
40 7.5 0 Not encountered Gneissic tonalite Not encountered 
44 3.5 0.46 Peaty organics Light to dark grey granite Not encountered 
45 3.29 0.25 Peaty organics Pink to grey granite Not encountered 
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Table 8-3: Summary of Borehole Details 

Borehole ID 
Borehole 

Depth 
(mbgs)  

Overburden 
Thickness 

(m) 
Overburden Description Bedrock Description Groundwater Level 

(mbgs) 

46 3.5 0 Not encountered Grey granite Not encountered 
48a 15.5 15.5 Sand, silty sand Not encountered 13 
49a 15.7 15.7 Sand, silty sand Not encountered Not encountered 

Notes: Level of detail matches borehole records. 
ID = identification; m = meters; mbgs = meters below ground surface. 

No wells were installed in the open boreholes. Groundwater levels were measured in the open geotechnical 
boreholes drilled during this program. Groundwater levels were encountered in 22 of the 39 open boreholes. 
The groundwater level in 19 of these boreholes was encountered in upper unconsolidated sediments. Two of the 
open boreholes had the groundwater level occurring in igneous bedrock. The water level in one well occurred at 
the overburden-bedrock interface. The depth to groundwater had an approximate range from zero 
(i.e., groundwater levels at ground surface) to 13 mbgs. Groundwater was not encountered in 17 boreholes.  

The hydraulic conductivity of the overburden material was estimated from grain size distribution curves using the 
Hazen method. Based on the Hazen calculation, the hydraulic conductivities of the overburden material ranged 
from 7 x 10-5 to 1 x 10-8 meters per second (m/s). 

8.5.2.1.1 Ministry of the Environment and Climate Change Water Well Record Database 
A review of the MOECC water well record database revealed 199 wells, drilled between 1954 and 2017, located 
in the groundwater LSA. MOECC water well usage in the groundwater LSA is summarized in Table 8-4 and 
detailed in Appendix 8-II.  

Table 8-4: Ministry of the Environment and Climate Change Water Well Use in the 
Groundwater Local Study Area, 1954 to 2017 

Number of Wells Well Use 
121 Water supply 
23 Abandoned 
16 Observation or monitoring 
14 No use specified or status unknown 
12 Test holes 
13 Dewatering 

Total: 199  

 

Of the 121 wells identified as water supply wells, 75 percent (%) (or 91 wells) obtained water from the bedrock 
and 12% (or 14 wells) obtained groundwater from overburden materials. The source of water for the remaining 
16 wells was not provided. The depths of the water supply wells ranged from approximately 6.4 to 214.9 mbgs. 
The static groundwater level (i.e., the “resting” level of the groundwater under normal, undisturbed, non-pumping 
conditions) upon completion of drilling ranged from ground surface (0 mbgs) to approximately 21.6 mbgs. MOECC 
water well locations are shown in Figure 8-3. 
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8.5.2.1.2 Ministry of the Environment and Climate Change Permit to Take Water Database 
The MOECC PTTW database (MOECC 2017a) was queried to identify active PTTWs in the groundwater LSA. 
In the database, PTTWs relating to groundwater are grouped as groundwater takings only, or as combined surface 
water and groundwater takings. Surface water takings are identified separately. The PTTWs are classified into 
general categories (e.g., agricultural or commercial) and subdivided into specific purposes. The following items 
are noted with respect to the PTTW query results: 

 Maximum daily takings represent the maximum allowable volume of water that can be taken under the 
associated permits and do not necessarily represent actual sustained takings. 

 PTTWs issued for the purpose of dewatering or dewatering construction are often of a temporary nature or 
a taking and local return, and may not be active at the time of Project construction. 

 Active surface water PTTWs issued for dams, reservoirs and wildlife conservation may be operational permits 
for dams and impoundments, but may not represent consumptive uses. 

A review of the PTTW database identified six active permits in the groundwater LSA. None of the PTTWs were 
identified as groundwater takings only. However, two PTTWs were identified as combined surface and 
groundwater sources for construction dewatering and road building (note that one PTTW has three water taking 
locations). The daily licensed water taking from these sources totalled 11,174,000 liters per day (L/day). Four 
PTTWs were identified as surface water takings only. The total licensed surface water taking in the groundwater 
LSA is 13,934,040 L/day. The licensed takings from groundwater only could not be determined. The locations of 
the active permits in the groundwater LSA are shown in Figure 8-I-1 and Figure 8-I-2 (Appendix 8-I).  

8.5.2.1.3 Municipal Groundwater Use and Designated Protection Areas 
Most of the groundwater LSA is not serviced by municipal water supply. It is anticipated that many residences and 
businesses in the groundwater LSA depend on private wells for groundwater for domestic purposes, such as 
drinking water supply.  

The western portion of the Project footprint (approximately 35 km) is located in the Lakehead Source Protection 
Area (LSPA). A source protection area is an area of land and water that is delineated for the protection of municipal 
sources of drinking water at the source (Figure 8-3). Two municipal residential drinking water systems were 
identified in the LSPA. These municipal systems service the City of Thunder Bay and Rosslyn Village (in the 
Municipality of Oliver Paipoonge), located approximately 14 km west of the City of Thunder Bay (LSPC 2013). 
The City of Thunder Bay is at the west end of the groundwater LSA and obtains its water from Lake Superior. 
Rosslyn Village, located outside of the groundwater LSA, obtains its water from a confined sand and gravel aquifer 
approximately 5 m thick. The aquifer is situated directly above bedrock and overlain by approximately 35 m of clay 
and silt unconsolidated materials (LSPC 2013). For most residents in the LSPA, beyond the areas serviced by 
municipal drinking water systems, private groundwater wells are the sole source of residential water supplies.  

8.5.2.1.3.1 Well Head Protection Areas and Intake Protection Zones 
Well head protection areas (WHPA) are defined for the two municipal wells that supply Rosslyn Village. A WHPA 
is the area around a wellhead where land use activities have the potential to affect the quality and quantity of water 
that flows into the well. An IPZ has been defined for the single lake intake that supplies water to the City of Thunder 
Bay. An IPZ is the area around a surface water intake that is defined to protect the source water for a municipal 
residential drinking water system. An IPZ is the vulnerable area where potential contaminants could pose a 
substantial risk or threat to the source water. In most cases, the protection zone includes the water and the land 
that surrounds the intake and takes into account the influence of land use and water activities. These WHPAs and 
the IPZ are outside of the groundwater LSA by approximately 28 km and 2 km, respectively, and are not 
considered further in the assessment.  
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The Project footprint crosses the Township of Nipigon, which obtains its municipal water supply from the 
Nipigon River (MOECC 2013). The MOECC water well records do not indicate the presence of municipal water 
supply wells in the Township of Nipigon. In the groundwater LSA, there are a number of wells in the Nipigon area 
that serve individual private residences.  

Farther east, the Project footprint crosses north of the Town of Marathon. The Town of Marathon has designated 
three groundwater protection zones (GPZ) which identify the aquifer source area of the municipal water supply 
that is sensitive to potential contamination (Hynde 2006; Quartek 2016). The GPZ have capture zones that are 
defined by how long it takes water to move underground to the well itself. These are: 

 GPZ I, which represents the zero to two year capture zone and is most sensitive to contamination; 

 GPZ II, which represents the primary groundwater source area and the two to 25 year capture zone; and 

 GPZ III, which represents possible source areas for future wells (Hynde 2006; Quartek 2016).  

The groundwater LSA is in both GPZ II and GPZ III. However, the Town of Marathon currently uses five municipal 
wells located south of the groundwater LSA (Harden 2009) in GPZ I, which is outside the groundwater LSA. 
The source of water supply in areas beyond the urban service area boundary of the Town of Marathon is primarily 
from private individual wells.  

The east end of the Project footprint crosses the Municipality of Wawa, which obtains its water supply from 
Wawa Lake (Meridian 2010). This water taking of up to 25,000,000 L/day from Wawa Lake is authorized under 
MOECC PTTW No. 8801-A3ZKAL. The groundwater LSA includes the southwestern portion of Wawa Lake and 
the Wawa Lake intake for this taking. The MOECC water well records do not indicate the presence of municipal 
water supply wells in the Municipality of Wawa (MOECC 2017b).  

The Project footprint also crosses the Pays Plat and Michipicoten First Nations. The Pays Plat and Michipicoten 
First Nations obtain water from Lake Superior. The Project footprint is adjacent to the Lake Helen 53A First Nation 
(also known as Red Rock Indian Band) hence the groundwater LSA crosses the First Nation reserve. The Lake 
Helen 53A First Nation obtains its water supply from Lake Helen. 

8.5.2.1.3.2 Groundwater Recharge Areas and Highly Vulnerable Aquifers 
There are no significant groundwater recharge areas that intersect the groundwater LSA. However, the western 
end of the groundwater LSA is underlain by aquifers considered to be highly vulnerable to groundwater 
contamination (Figure 8-3). This is due to the exposure of bedrock at surface or the presence of only a thin veneer 
of overburden overlying the bedrock, and the close proximity of the water table to the ground surface 
(LRCA, 2005). The area of the groundwater LSA underlain by highly vulnerable aquifers is approximately 11,841 
ha. This represents approximately 12% of the groundwater LSA. 

8.5.2.2 Groundwater Quality 
The western portion of the groundwater LSA is in the LSPA. The remainder of the groundwater LSA does not 
intersect any groundwater source protection areas (Figure 8-3). Geotechnical boreholes were not tested for 
groundwater quality and publicly available groundwater quality data in the groundwater LSA are limited. A study 
of regional groundwater quality was conducted by the MOECC (LRCA 2005). This study included the western end 
of the groundwater LSA. As part of that study, a total of 253 wells from the MOECC water quality database were 
evaluated for the following parameters: nitrate, sodium, chloride, iron, manganese, and hardness. The results of 
this study are provided in Table 8-5. 
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Table 8-5: Summary of Groundwater Quality for Specified Parameters 

Parameter Nitrate 
(mg/L) 

Sodium 
(mg/L) 

Chloride 
(mg/L) 

Iron 
(mg/L) 

Manganese 
(mg/L) 

Hardness 
(mg/L) 

Ontario Drinking Water Standards 
(ODWS) Criteria(a) 10 200 250 0.3 0.05 80 

Maximum 11.5 1,171 2,022 51.6 6.14 8,284 
Minimum 0 0.2 0 0 0 5.5 
Average 0.54 72.4 123.7 1.55 0.16 349.13 
Standard deviation 1.32 154.1 259.3 5.22 0.53 783.21 
Percentage exceeding ODWS 0.5% 60% 12.4% 35.2% 44.2% 91.5% 

Source: LRCA (2005).  
a) ODWS = Ontario Drinking Water Standards, June 2003, revised June 2006. 
mg/L = milligrams per litre; % = percent. 

Groundwater quality samples in the Lakehead Region Conservation Authority study often exceed Ontario 
Drinking Water Standards (ODWS) for mineral content (i.e., the parameters listed in Table 8-5) (LRCA 2005) due 
to the nature of the geology and the concentrations of naturally occurring minerals in the LSPA and land use in 
the area (e.g., septic, agriculture). This groundwater quality is considered typical for the geology of the area. 

A query of the MOECC water well database revealed that of the 199 wells identified in the groundwater LSA, 
116 wells (58%) listed the water quality as fresh and 1 well (0.5%) listed the water quality as mineral. The remaining 
82 wells in the MOECC water well database in the groundwater LSA were listed as either untested or no data 
were provided. 

8.6 Potential Project-Environment Interactions  
Potential Project-environment interactions were identified through a review of the Project Description and existing 
environmental conditions. The linkages between Project components and activities and potential effects to 
groundwater are identified in Table 8-6.  
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Table 8-6: Project-Environment Interactions for Groundwater 

Criteria Indicator 

Project Phase 

Description of Potential Project-Environment 
Interaction 

(Potential Effect) 

Construction 
(includes access 

road and rights-of-
way preparation, 
installation, and 

reclamation 
activities) 

Operation 
(includes operation 
and maintenance 

activities) 

Groundwater Groundwater 
quantity 

 _ 

Temporary construction dewatering of 
excavations for foundations can cause the 
groundwater levels to be temporarily lowered 
and thereby reducing groundwater availability to 
nearby groundwater features (i.e. drinking water 
wells, wetlands and streams). 

 _ 

Clearing of vegetation may increase recharge to 
shallow groundwater tables in 
higher permeability areas, thereby increasing 
local groundwater levels and increasing 
groundwater availability to nearby groundwater 
features (i.e. drinking water wells, wetlands and 
streams). 

 _ 

 Hardening of surfaces (i.e., roadways and 
foundations) has the potential to reduce 
groundwater recharge and lower the 
groundwater levels thereby reducing 
groundwater availability to nearby groundwater 
features (i.e. drinking water wells, wetlands and 
streams). 

 _ 

 Blasting may increase the permeability of the 
rock near the blast holes which could lower the 
groundwater levels and thereby reducing 
groundwater availability to nearby groundwater 
features (i.e. drinking water wells, wetlands and 
streams). 

 _ 

 The temporary pumping of construction camp 
water supply wells can lower the groundwater 
levels and thereby reducing groundwater 
availability to nearby groundwater features (i.e. 
drinking water wells, wetlands and streams). 

Groundwater Groundwater 
quality 

  

Reduction in groundwater quality from chemical 
or hazardous material spills on the project 
footprint can contaminate groundwater used for 
consumption by humans and the natural 
environment ( e.g. flora and fauna) 

 _ 

 Reduction in groundwater quality by mobilizing 
existing groundwater contamination and by 
increasing the groundwater pH during the curing 
of concrete. Both can contaminate groundwater 
used for consumption by humans and the 
natural environment (e.g. flora and fauna) 

 _ 

Disturbing pre-existing shallow contaminated 
soils during construction (e.g., new road 
construction, existing road-widening activities, 
and vegetation clearing) can contaminate 
groundwater used for consumption by humans 
and the natural environment (e.g. flora and 
fauna) 

 _ 

Change to groundwater quality from blasting 
(e.g. ammonium nitrate) can contaminate the 
quality of groundwater used for consumption by 
humans and the natural environment (e.g. flora 
and fauna) 
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Table 8-6: Project-Environment Interactions for Groundwater 

Criteria Indicator 

Project Phase 

Description of Potential Project-Environment 
Interaction 

(Potential Effect) 

Construction 
(includes access 

road and rights-of-
way preparation, 
installation, and 

reclamation 
activities) 

Operation 
(includes operation 
and maintenance 

activities) 

Groundwater 
Groundwater 
quality 

 _ 

The operation of the construction camp wells 
can mobilize pre-existing shallow contaminated 
groundwater during pumping thereby 
contaminating groundwater used for 
consumption by humans and the quality of 
groundwater discharging to wetlands and 
streams.  

_  

Change to groundwater quality from herbicide 
leaching into the soil can contaminate shallow 
groundwater used for consumption by humans 
and the natural environment (e.g. flora and 
fauna)  

 = a potential Project-environment interaction could result in an environmental or socio-economic effect; _ = no plausible interaction was 
identified. 

8.7 Potential Effects, Mitigation and Net Effects 
This section presents the potential effects, appropriate mitigation measures, and predicted net Project effects for 
groundwater. A summary of the potential effects, mitigation and net effects are presented in Table 8-7. The section 
below is organized by indicator, with all effects on groundwater quantity presented first which is then followed by 
all effects on groundwater quality. 

8.7.1 Measurement of Potential Effects 
8.7.1.1 Groundwater Quantity 
Change in groundwater levels can affect groundwater dependent features such as drinking water wells, 
groundwater dependent wetlands and streams. The assessment takes into consideration the effects from 
temporary construction dewatering activities and the temporary operation of camp wells. In addition, the 
assessment considers the permanent lowering of the water table due to blasting activities.  

A quantitative and qualitative assessment was conducted. Changes in groundwater levels were quantitatively 
assessed by calculating groundwater radius of influence caused by water taking activities. Prediction of potential 
effects were determined qualitatively by understanding how the groundwater table will lower due to dewatering 
taking into account the permeability of the soil and rock.  

8.7.1.2 Groundwater Quality 
Potential effects to groundwater quality are measured quantitatively as a change in well water quality in the study 
areas. The assessment takes into consideration:  

 the mobilization of contaminated soils and/or groundwater that if disturbed can alter groundwater quality; 

 the incomplete combustion of blasting materials can lead to increased nitrate concentrations in the near-by 
groundwater;  
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 increase in pH due to in situ concrete curing; and 

 accidental spills that reach the groundwater table. This change in groundwater quality can affect the use of 
the drinking water in the study area and camp well use.  

A qualitative assessment was conducted for groundwater quality by assessing the change in groundwater quality 
due to the construction activity by taking into account the permeability of the soil and rock (i.e., if activity occurs in 
a higher permeability subsurface material the groundwater concentration may change due to an increase flow, 
whereas the effects on groundwater in lower permeability material may not change because of reduced 
groundwater flow).  

8.7.2 Groundwater Quantity 
8.7.2.1 Lowering of Groundwater Levels from Dewatering of Foundation 

Excavations 
8.7.2.1.1 Potential Effects 
Temporary construction dewatering of excavations for foundations can cause the groundwater levels to be 
temporarily lowered, thereby reducing groundwater availability to nearby groundwater features (i.e., drinking water 
wells, wetlands and streams). This temporary lowering of the groundwater table due to dewatering excavations is 
not anticipated during operation of the Project because structures will be excavated only during construction. 

Anticipated foundation types for the transmission structures are: 

 grouted soil/rock anchors for the Guyed-Y tower structure guy wires;  

 micropiles or helical piles with pile cap;  

 drilled shafts or piers; and 

 shallow foundations (e.g., cast-in-place concrete spread footings, precast concrete spread footings, 
steel grillage foundations).  

Grouted soil and/or rock anchors may be used for the Guyed-Y tower structure. For grouted soil and/or rock 
anchors, holes will be drilled into the subsurface material, a steel anchor bar inserted into the drill hole to the 
required depth, and the bar grouted into the soil/rock. It is assumed that no dewatering will be required for the 
installation of the soil/rock anchors for the guy wires as this method of construction precludes the need for 
dewatering. 

Micropiles or helical piles may be used for deep foundations for both the Guyed-Y tower masts and self-supporting 
tower legs. In cases where bedrock is relatively shallow, micropiles may be used. Where soft soils or deep rock is 
anticipated, helical piles are expected to be the primary foundation option. A minimum of three micropiles are 
anticipated to be used for each cap (refer to Figure 4-2), and a capped micropile is used for each leg of the 
transmission structure. It is not likely that installation of the small diameter micropiles or helical piles is expected 
to result in a measurable change in groundwater flow volume or flow direction. No dewatering is expected to be 
required for the installation of micropiles or helical piles as this involves the drilling of small diameter boreholes 
and the method of construction using liners precludes the need for dewatering. Micropiles and helical piles will 
require a concrete cap to which the structure will be connected. Micropile or helical pile caps will typically be 
elevated above the ground surface to prevent frost heave. It is not anticipated that groundwater dewatering would 
be required for installation of elevated caps.  
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Drilled shafts or piers will be installed to depths of approximately 3 m, with a maximum diameter of approximately 
0.7 m. Temporary casings or liners (i.e., steel pipe used to stabilize the borehole and prevent entry of material into 
the borehole) may be required to complete the installation of drilled shafts or piers. It is not anticipated that 
dewatering will be required for the installation of drilled shafts or piers; however, some dewatering may be required 
if water accumulates in the bottom of the shaft.  

Shallow foundations will be designed with a minimum width of 1 m on soil or weathered rock and 0.7 m 
on competent rock. Shallow foundations will either be elevated above the ground surface, or located below the 
frost line to prevent frost heave. It is assumed that shallow foundations might be located below the frost line for 
the purposes of the groundwater assessment. The frost line in the Project footprint is between approximately 2.2 
and 2.4 mbgs (OPSD 2010). It is estimated that the radius of influence of dewatering of each excavation for 
a shallow foundation could extend up to 100 m from the excavation based on an estimated 4.5 m by 4.5 m footprint 
of an excavation required for installation of shallow foundations, assuming an excavation depth of 2.5 m, an 
average hydraulic conductivity of the soils of 1 x 10-5 m/s based on grain size analysis curves, and conservatively 
assuming that the water table is at surface. Dewatering of an excavation for a shallow foundation could require a 
pumping rate of approximately 60,000 L/day based on these conservative assumptions. However, it is anticipated 
that limited groundwater dewatering would be required if the shallow foundation were installed directly on bedrock 
or with very shallow overburden thickness (less than 2 m). Based upon existing geotechnical data and the Ontario 
bedrock mapping it is anticipated that approximately 50%, or more, of the structures will be constructed on bedrock 
or in shallow overburden (2 m thick). Therefore, a PTTW or Environmental Activity and Sector Registry (EASR) 
will likely be required for less than half of the structures. 

If dewatering is deemed to be required, dewatering of the excavations for shallow foundations could temporarily 
result in a lowering of the groundwater table and also a temporary alteration in the direction of groundwater flow 
adjacent to the excavations during construction. Localized changes in groundwater flow may occur from the 
dewatering of excavations and installation of foundations; however, these effects are minor and temporary 
because of the relatively short duration of dewatering activities and relatively shallow depth of foundation 
installations. Groundwater levels are anticipated to recover during construction or into operations. 

A lowering of the groundwater table would likely occur in low areas, near wetlands and surface water features, 
and where the groundwater table is shallow. Based on desktop review of the geology and hydrogeology within the 
groundwater LSA, and the comparatively shallow anticipated extent of excavation, it is predicted that drawdown 
of the water table associated with dewatering of these shallow excavations will be limited to the immediate area 
surrounding the excavation being dewatered. Drawdown may extend farther if more permeable units are 
encountered. The amount of groundwater seepage is predicted to be limited, but if permeable features and/or 
artesian conditions are encountered, then larger volumes of groundwater would have to be managed during 
construction, in accordance with the Construction Environmental Protection Plan (CEPP; refer to Appendix 4-II). 
It is assumed that water pumped from excavations will be discharged to ground surface. 

A review of the MOECC water well record database revealed 121 water supply wells are in the groundwater LSA. 
Two water supply wells are located within the 100 m groundwater radius of influence. These two wells are located 
at distances ranging from approximately 30 to 50 m from the transmission line ROW. Given that these two wells 
are located within the 100 m groundwater radius of influence there is a potential for these well water levels to be 
temporarily lowered if dewatering of excavations are taking place nearby. The effect of dewatering activities on 
groundwater quantity in these two domestic water supply wells in the potential radius of influence is considered 
temporary, with water levels anticipated to rebound following cessation of construction activities. The rate of 
rebound will depend upon well construction, proximity to dewatering activities, and precipitation, but is, in most 
cases, anticipated to rebound during construction or extending into the early stages of operation. Groundwater 
baseflow is seasonally important to some local water bodies and natural environment features (e.g., wetlands). 
Construction activities have the potential to locally influence groundwater discharge as baseflow to these features. 
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The vegetation and wetlands effects assessment (Section 12) indicates there is one Provincially Significant 
Wetland crossed by the transmission line ROW at the Nipigon River. The Project is not expected to disturb this 
wetland as the transmission structures will be placed at least 30 m from the wetland.  

8.7.2.1.2 Mitigation 
There are two private wells that were identified in the MOECC water well records that are within the 100 m radius 
of groundwater influence. Prior to construction, NextBridge will confirm locations of identified private wells within 
100 m of the excavation locations. Construction activities will avoid construction activities within 100 m of identified 
private wells. If avoidance is not practicable, the Owner will be notified, and a resource specialist may need to 
conduct a pre-excavation survey prior to excavating. Where landowner permission is granted, water levels will be 
collected as baseline data. Artesian conditions will also be identified before excavating and dewatering of 
foundation and measures will be adjusted accordingly.  

All short-term water taking from surface water and/or groundwater sources for construction purposes will be 
conducted in accordance with O. Reg. 387/04 as amended by O. Reg. 64/16 under the Ontario Water Resources 
Act and industry best standards, where applicable, recognizing that designated water taking activities will require 
registration on the EASR or a PTTW from the MOECC. NextBridge will also notify appropriate authorities and 
licensees, if required by approval conditions, prior to a permitted use of water.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quantity. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.2.1.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. There is 
potential for a temporary lowering in groundwater levels where dewatering is deemed necessary for foundation 
excavations and installation of foundations. The installation of foundations may also reduce the area available for 
groundwater recharge. This effect (lowering of groundwater levels from dewatering of foundation excavations) is 
carried forward to the net effects characterization (Section 8.8). 

8.7.2.2 Increased Groundwater Levels due to Vegetation Clearing 
8.7.2.2.1 Potential Effects 
Vegetation clearing will take place for ROW preparation, construction of new and temporary access roads. 
Clearing of vegetation may increase recharge to the shallow groundwater table in higher permeability areas, 
thereby increasing local groundwater levels and increasing groundwater availability to nearby groundwater 
features (i.e. drinking water wells, wetlands and streams). 

8.7.2.2.2 Mitigation 
Mitigation measures to minimize impacts of vegetation clearing from affecting the groundwater quantity include 
the use of equipment that minimizes surface disturbance, selectively cutting vegetation, and restricting grubbing 
and stumping. These mitigation measures are expected to minimize the increase in recharge area, which is 
estimated to be approximately 4% of the groundwater LSA, and limit the rise of the groundwater table as a result 
of vegetation clearing.  

Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 
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8.7.2.2.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. 
A temporary rise in the groundwater table is anticipated due to vegetation clearing, but no effect on maintenance 
of existing groundwater quantity (including recharge and flow) is expected. This effect (increased groundwater 
levels due to vegetation clearing) is carried forward to the net effects characterization (Section 8.8). 

8.7.2.3 Reduced Groundwater Recharge from Hardening of Surfaces  
8.7.2.3.1 Potential Effects 
Hardening of surfaces has the potential to reduce groundwater recharge and lower the groundwater levels thereby 
reducing groundwater availability to nearby groundwater features (i.e. drinking water wells, wetlands and streams). 

Hardened surfaces will result from construction of new roads, improvement of existing roads, establishment of 
storage yards, construction camps and laydown yards. This is expected to reduce the area in the groundwater 
LSA that is available for groundwater recharge. The total area of hardened ground surface is estimated to be 
1,184.5 ha. The groundwater LSA covers an area of approximately 100,069 ha. The hardening of surfaces is 
expected to reduce the available land area available for recharge by approximately 1.2%. Minor improvements 
will be undertaken to existing roads in the groundwater LSA. These minor improvements are not expected to result 
in a measurable change to the area available for groundwater recharge and are not considered further. Existing 
roads and trails will be used to the extent feasible, which is expected to result in no effect on groundwater quantity. 

The installation of structure foundations may also reduce the area available for groundwater recharge. Installation 
of the impervious concrete foundations will likely reduce infiltration from precipitation. However, less than 1% of 
the transmission line ROW is expected to be affected assuming that four 4.5 m x 4.5 m foundations are required 
to support each of the approximately 1,265 transmission structures. No measurable, long-term impact on 
groundwater recharge is anticipated due to Project activities. 

8.7.2.3.2 Mitigation 
NextBridge will use existing road and trails to the extent practicable to reduce the impact of surface hardening on 
the groundwater water quantity. Other mitigation measures to reduce this impact include but are not limited to the 
use of equipment that minimize soil disturbance, management of soil salvage activities, and implementing 
appropriate decommissioning and reclamation measures. These mitigation measures will allow for increased 
infiltration and recharge to the groundwater table to mitigate against temporary lowering of the groundwater table.  

Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be evaluated during 
construction and post-construction and measures will be modified or enhanced as necessary through adaptive 
management. 

8.7.2.3.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. Temporary 
measurable lowering of the groundwater table relative to the baseline groundwater levels is expected where 
hardening of surfaces is deemed necessary for new access roads and widening of existing roads. This effect 
(reduced groundwater recharge from hardening of surfaces) is carried forward to the net effects characterization 
(Section 8.8). 
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8.7.2.4 Lowering of Groundwater Levels from Blasting 
8.7.2.4.1 Potential Effects 
Potential use of explosives to blast bedrock may be required to create level areas for transmission structures, 
roads and for foundation excavations. Drilling and blasting of holes in bedrock may create and extend fractures in 
the bedrock around each borehole. Therefore, the permeability of the rock material may increase if new open 
discontinuities are formed in the rock mass, existing discontinuities are extended or dilated and these link to 
provide new flow paths from a water source. This change in permeability will likely result in lowering of the 
groundwater level.  

8.7.2.4.2 Mitigation 
The use of explosives for foundation excavations and permanent access roads will be limited to the Project 
footprint. The limited use of blasting will reduce the potential and magnitude of the effects to groundwater. The 
preferred method for foundation excavations and access roads will be ‘ripping’ where rock is encountered during 
construction. Blasting activities will be limited to areas where conditions that do not allow for typical or standard 
drilling methods. Blasting activities shall be carried out in accordance with Ontario Provincial Standard 
Specification 120 General Specification for the Use of Explosives and adhere to the mitigation outlined in the 
Blasting Management Plan (refer to Appendix 4-II, Section 8.3).  

Blasting will not be conducted within 50 m of identified water wells or in areas of artesian groundwater conditions 
to the extent practicable. Fractures created from blasting adjacent to Project infrastructure may be filled with grout. 
Artesian conditions will also be identified before excavating and dewatering of foundation and measures will be 
adjusted accordingly. Where shallow water table or artesian conditions are encountered the blasting contractor 
may consider using a blasting emulsion that is water resistant or avoid blasting where possible.  

Blasting operation will be monitored by the Environmental Inspector. A pre-blast survey of identified wells will be 
conducted within 250 m of all blast locations by a licenced water well technician. The pre-blast survey will include 
completion of a well questionnaire to obtain details about the well and measurement of water levels. Mitigation 
measures will be modified or enhanced as necessary through adaptive management.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quantity. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.2.4.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. A lowering 
of the groundwater table due to blasting is expected. This effect (lowering of groundwater levels from blasting) is 
carried forward to the net effects characterization (Section 8.8). 

8.7.2.5 Lowering of Groundwater Levels from Operation of Construction Camp 
Water Supply Wells  

8.7.2.5.1 Potential Effects 
The temporary pumping of construction camp water supply wells can lower the groundwater levels and thereby 
reduce groundwater availability to nearby groundwater features (i.e. drinking water wells, wetlands and streams). 

Potable water for construction camps is expected to be provided from new water wells. It is anticipated that a well 
will be drilled for each of the construction camps. The average water consumption per person is estimated at 
300 L/day. A daily rate of 60,000 L/day is anticipated for each of the camp wells required based on the anticipated 
occupancy of each camp (occupied by up to 200 workers). There are six sites for camps being considered but 
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only four camps will be operational during construction. Existing MOECC pump test data were used from a test 
conducted on MOECC well 6103471 in 1985 for the assessment of potential effects from the new water wells. 
This MOECC well 6103471 well is located in the groundwater LSA. This 6-inch diameter well was drilled to a depth 
of 43 m into bedrock and had a static water level of 21.6 mbgs at the time of drilling. This well was tested at a rate 
of 359 L/min for 210 minutes. The drawdown recorded was 17 m at the end of the test. The estimated radius of 
influence (ROI) from that well may extend approximately 50 m from the well (using the Theis equation and 
assuming an aquifer thickness of 30 m based on MOECC water well records in the groundwater LSA, a hydraulic 
conductivity for bedrock of 1x10-7 m/s and water stored in fractures [storativity] of 0.0005, both of which are typical 
of this bedrock aquifer). However, the ROI will be larger if the well is installed in overburden and/or more permeable 
rock. A pumping test will be conducted on each well drilled at the camps; based upon that data, a more accurate 
ROI will be estimated.  

The pumping of the construction camp wells may result in the lowering of the groundwater table within the 
calculated 50 m ROI. Following cessation of pumping of these wells, the groundwater level is anticipated to 
rebound to pre-construction levels and the groundwater flow direction is anticipated to revert to pre-construction 
flow directions. This recovery of groundwater levels and change in flow direction is anticipated to occur during 
construction or into the operation phase in the event low-permeability materials are present. 

8.7.2.5.2 Mitigation 
The construction camp water wells may need to be located outside the construction camp footprint to be sufficiently 
far away from these features that are potentially reliant on groundwater such as private wells, wetlands and 
groundwater fed streams. All short-term water taking from surface water and/or groundwater sources for 
construction purposes will be conducted in accordance with O. Reg. 387/04 as amended by O. Reg. 64/16 under 
the Ontario Water Resources Act and industry best standards, where applicable, recognizing that designated 
water taking activities will require registration on the EASR or a PTTW from the MOECC. Upon completion of the 
Project, camp wells that are no longer in use will be decommissioned in accordance with Wells Regulation (O.Reg. 
903). 

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quantity. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction, and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.2.5.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. A lowering 
of the water table due to camp well pumping is predicted. This effect (lowering of groundwater levels from operation 
of construction camp water supply wells) is carried forward to the net effects characterization (Section 8.8). 

8.7.3 Groundwater Quality 
8.7.3.1 Reduced Groundwater Quality from Chemical or Hazardous Material Spills  
8.7.3.1.1 Potential effects 
During construction activities and during operational maintenance activities, accidental spills of chemical or 
hazardous material (e.g., petroleum products, ammonium nitrate) on the Project footprint or along access roads 
can affect groundwater used for consumption by humans and the natural environment (e.g. flora and fauna) 
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8.7.3.1.2 Mitigation 
Adverse effects to groundwater quality from spills will be avoided or minimized by appropriate handling and 
transportation of chemicals, fuel, and hazardous materials, secondary containment of fuel tanks, inspection of 
equipment for leaks and cleanness in accordance with the Clean Equipment Protocol for Industry (Halloran et 
al. 2013). In the unlikely event that a spill occurs, the severity of the spill will be minimized by having an adequate 
supply of spill prevention and emergency response equipment on site at all times, and the Spill Prevention and 
Response Plan (refer to Appendix4-II, Section 7.1; Appendix 4-III, Appendix C) 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. Mitigation measures are summarized in 
Table 8-7.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quality. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction, and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.3.1.3 Net Effects 
Transport and handling of hazardous materials will be carefully managed by NextBridge (refer to Section 4.2.9 for 
details about fueling areas). The implementation of the CEPP (refer to Appendix 4-II), Operation Environmental 
Management Plan (OEMP; refer to Appendix 4-III) and training of personnel in safe handling of chemicals and 
hazardous materials, are anticipated to minimize the frequency, spatial extent, and severity of spills. Spills in the 
Project footprint are anticipated to be unlikely and are not expected to result in measurable environmental changes, 
and were determined to have no net effect on groundwater quality with effective implementation of the mitigation 
described above, in Table 8-7 and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III). This 
effect (reduced groundwater quality from chemical or hazardous material spills) is not carried forward to the net 
effects characterization. 

8.7.3.2 Reduced Groundwater Quality from Foundation Pouring and Dewatering 
Excavations 

8.7.3.2.1 Potential Effects 
Reduction in groundwater quality can occur by mobilizing existing groundwater contamination and/or by increasing 
the groundwater pH during the curing of concrete. Both can contaminate groundwater used for consumption by 
humans and the natural environment (e.g. flora and fauna). 

Poured concrete used for foundations has the potential to affect groundwater quality. Lime (i.e., calcium oxide or 
calcium hydroxide) used in concrete is alkaline in nature and imparts a relatively high pH to concrete. The use 
of concrete for poured foundations may increase the pH of groundwater in the immediate vicinity of the foundation 
during the curing process. Once cured, the solid concrete foundation is relatively inert, however crushed concrete 
is more reactive. Excavation dewatering may result in mobilization of pre-existing groundwater contamination.  

8.7.3.2.2 Mitigation 
The hardening or setting of the concrete (usually within seven days) reduces the availability of free oxide and 
hydroxide ions that can go into solution thereby making the concrete less reactive. In the saturated zone, the 
localized area of high pH will likely be diluted by flowing groundwater. In the unsaturated zone, carbon dioxide 
uptake will result in lowering of the pH. The solid concrete foundation is relatively inert, crushed concrete is more 
reactive and will not be used as fill material for foundation excavations. To the extent practicable, potentially 
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existing contaminating properties in the Project footprint will be identified and contamination removed or avoided 
prior to construction. If the presence of contaminated soils and associated water is suspected, NextBridge will 
immediately visually assess the suspected contamination area and may collect or arrange to have collected) soil 
samples. NextBridge will develop a suitable course of action (e.g., excavate, stockpile, sample, remediate and/or 
contain and dispose) in consultation with the appropriate regulatory agencies, if necessary.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quality. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.3.2.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. A temporary 
change in groundwater pH relative to baseline groundwater quality is expected due to the time required for the 
curing of the poured concrete. This effect (reduced groundwater quality from foundation pouring) is carried forward 
to the net effects characterization (Section 8.8). 

Removal and avoidance of existing groundwater contamination in the Project footprint will not result in measurable 
change in groundwater quality with effective implementation of mitigation described in Table 8-7 and the CEPP 
(refer to Appendix 4-II). This effect (reduced groundwater quality from dewatering excavations) is not carried 
forward to the net effects characterization. 

8.7.3.3 Reduced Groundwater Quality from Disturbing Pre-existing Contaminated 
Soils 

8.7.3.3.1 Potential Effects 
Changes to groundwater quality can occur from disturbance of shallow soils with pre-existing contamination. The 
disturbance of the shallow soils may occur during new road construction, existing road-widening activities, and 
vegetation clearing. Therefore, the movement of contaminated soils could lead to contamination of groundwater.  

8.7.3.3.2 Mitigation 
To the extent practicable, potentially existing contaminating properties in the Project footprint will be identified and 
removed or avoided prior to construction. If the presence of contaminated soils and associated water is suspected, 
NextBridge will immediately visually assess the suspected contamination area and may collect or arrange to have 
collected) soil samples. NextBridge will develop a suitable course of action (e.g., excavate, stockpile, sample, 
remediate and/or contain and dispose) in consultation with the appropriate regulatory agencies, if necessary.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quality. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.3.3.3 Net Effects 
Removal and avoidance of existing soil and/or groundwater contamination in the Project footprint will not result 
in measurable change in groundwater quality with effective implementation of mitigation described in Table 8-7 
and the CEPP (refer to Appendix 4-II). This effect (Reduced groundwater quality from disturbing pre-existing 
shallow contaminated soils) is not carried forward to the net effects characterization. 
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8.7.3.4 Reduced Groundwater Quality from Blasting 
8.7.3.4.1 Potential Effects 
Use of explosives during Project construction has the potential to affect groundwater quality. Specifically, 
ammonium nitrate explosives may be used to remove bedrock and existing soil for the placement of transmission 
structures. This type of explosive has the potential to leave nitrogen residual substances (e.g., ammonia nitrate) 
that can leach into groundwater. 

8.7.3.4.2 Mitigation 
The use of explosives for foundation excavations and permanent access roads will be limited to the Project 
footprint. The limited use of blasting will reduce the potential and magnitude of the effects to groundwater. The 
preferred method for foundation excavations and access roads will be ‘ripping’ where rock is encountered during 
construction. Blasting activities will be limited to areas where conditions that do not allow for typical or standard 
drilling methods. Blasting activities shall be carried out in accordance with Ontario Provincial Standard 
Specification 120 General Specification for the Use of Explosives and adhere to the mitigation outlined in the 
Blasting Management Plan (refer to Appendix 4-II, Section 8.3).  

Blasting will not be conducted within 50 m of identified water wells or in areas of artesian groundwater conditions 
to the extent practicable. Some fractures created from blasting adjacent to Project infrastructure may be filled with 
grout. Artesian conditions will also be identified before excavating and dewatering of foundation and measures will 
be adjusted accordingly. Where shallow water table or artesian conditions are encountered the blasting contractor 
may consider using a blasting emulsion that is water resistant or avoid blasting where possible.  

Blasting operation will be monitored by the Environmental Inspector. A pre-blast survey of identified wells will be 
conducted within 250 m of all blast locations by a licenced water well technician. The pre-blast survey will include 
completion of a well questionnaire to obtain details about the well and measurement of water levels. Mitigation 
measures will be modified or enhanced as necessary through adaptive management.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quantity. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.3.4.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. A potential 
reduction in the groundwater quality due to residual nitrate may result from Project blasting. This effect (reduced 
groundwater quality from blasting) is carried forward to the net effects characterization (Section 8.8). 

8.7.3.5 Reduced Groundwater Quality from Operation of Construction Camp Water 
Supply Wells  

8.7.3.5.1 Potential Effects 
The drilling and operation of the construction camp wells can mobilize pre-existing shallow contaminated 
groundwater during pumping thereby contaminating groundwater used for consumption by humans and the quality 
of groundwater discharging to wetlands and streams.  

8.7.3.5.1 Mitigation 
Well water will be tested before being used at construction camps. If the presence of contaminated soils and 
associated water is suspected, NextBridge will immediately visually assess the suspected contamination area and 
may collect or arrange to have collected) soil samples. NextBridge will develop a suitable course of action (e.g., 
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excavate, stockpile, sample, remediate and/or contain and dispose) in consultation with the appropriate regulatory 
agencies, if necessary. These mitigation measures are expected to minimize the potential effects associated with 
the Project on groundwater quality. Mitigation measures are summarized in Table 8-7. The effectiveness of 
mitigation will be evaluated during construction and post-construction, and measures will be modified or enhanced 
as necessary through adaptive management. 

8.7.3.5.2 Net Effects 
Removal and avoidance of existing groundwater contamination in the Project footprint will not result in measurable 
change in groundwater quality with effective implementation of mitigation described in Table 8-7 and the CEPP 
(refer to Appendix 4-II). This effect (reduced groundwater quality from operation of construction camp water supply 
wells) is not carried forward to the net effects characterization. 

8.7.3.6 Reduced Groundwater Quality from Herbicide Leaching Into Soil 
8.7.3.6.1 Potential Effects 
Initial clearing of the Project footprint is planned to be completed through manual and mechanical means. Once 
cleared, compatible vegetation height in the transmission line ROW will be maintained using mechanical, manual, 
and/or chemical (herbicide) means to make sure that compatible vegetation in the transmission line ROW remains 
at an appropriate height (e.g., below 2 m in height) to protect the facility and improve public and worker safety. 
Herbicides use for vegetation maintenance could infiltrate into soils and /or exposed bedrock and contaminate 
groundwater.  

8.7.3.6.2 Mitigation 
The potential for herbicide leaching into the soil and contaminating groundwater will be minimized by mitigation 
measures related to herbicide application. Storage, handling, and application of herbicide will comply with the 
Ontario Clean Water Act (2006). Herbicides will be applied under the direction of a provincially licensed applicator. 
Herbicide use within the 30 m water body buffer will be prohibited unless the herbicide application is conducted 
by ground application equipment or otherwise approved by the relevant regulatory agency. No aerial application 
of herbicides is planned in the preferred route ROW.  

These mitigation measures are expected to minimize the potential effects associated with the Project on 
groundwater quality. Mitigation measures are summarized in Table 8-7. The effectiveness of mitigation will be 
evaluated during construction and post-construction and measures will be modified or enhanced as necessary 
through adaptive management. 

8.7.3.6.3 Net Effects 
There is a predicted net effect after implementation of the mitigation described above and in Table 8-7. 
Groundwater quality could be reduced due to herbicides leaching though the soils and into the groundwater. This 
effect (reduced groundwater quality from herbicide leaching into soil) is carried forward to the net effects 
characterization (Section 8.8). 

8.7.4 Summary of Potential Effects, Mitigation, and Net Effects 
A summary of the potential effects assessment is provided in Table 8-7, which is based on the assessment 
discussion and the implementation of mitigation measures identified above and further supplemented in the table 
below. 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

Groundwater Groundwater 
quantity 

Project activities during the 
construction phase, including: 

 foundation installation; and 

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

Temporary construction dewatering of 
excavations for foundations can cause the 
groundwater levels to be temporarily 
lowered and thereby reducing groundwater 
availability to nearby groundwater features 
(i.e. drinking water wells, wetlands and 
streams). 

Construction Phase: 
Groundwater Mitigation: 

 All short-term water takings from surface water and/or groundwater sources for 
construction purposes will be conducted in accordance with O. Reg. 387/04 as 
amended by O. Reg. 64/16 under the Ontario Water Resources Act and industry best 
standards, where applicable, recognizing that designated water taking activities will 
require registration on the EASR or a PTTW from the MOECC.. 

 Avoid construction activities within 100 m of identified private wells. If avoidance is not 
practicable, notify the Owner as soon as possible. A resource specialist may need to 
conduct a pre-excavation survey prior to excavating. 

 Avoid placement of structures within a wetland or within the 30 m water body buffer. 

 Notify appropriate authorities and licensees, if required by approval conditions, prior to 
a permitted use of water. 

 When construction schedule allows, plan construction activities in wet areas during 
frozen conditions.  

 Identify artesian conditions before excavating for foundations and dewatering 
measures adjusted accordingly.  

 If artesian conditions are encountered during construction, implement the following 
measures: 

 Maintain an adequate supply of grout and water on site to mix cement grouting; 

 maintain an adequate supply of containment to respond to large volumes of water; 

 the Contractor will also provide a list of required stand-by equipment (e.g., blow out 
preventers, packers, additional riser pipe and couplings, pumps and tubing);  

 If blasting, use a blasting emulsion that is not readily soluble; and 

 implement other measures that are deemed necessary to: 

 control or stop the discharge of water from within the excavated area; 

 prevent the surface water discharge into the excavated area; and 

 prevent groundwater originating near the well from discharging at the surface at a 
distance that will prevent the water to flow back into the excavated area. 

Construction Phase: 

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

 Conduct a pre-excavation survey of identified private wells 
within 100 m of the excavated locations by a licenced water 
well technician in accordance with the Wells Regulation 
(O.Reg. 903). Where landowner permission is granted, the 
pre-excavation survey will include completion of a well 
questionnaire to obtain details about the well, measurement 
of water levels and collection of a water quality sample. 
Monitor and manage excavation dewatering activities during 
the installation of structure foundations, where required. 

Net effect –  
Lowering of 
groundwater levels from 
dewatering of 
foundation excavations 
 

Groundwater Groundwater 
quantity 

Project activities during the 
construction phase, including: 

 site preparation (e.g., 
clearing and grubbing). 

Clearing of vegetation may increase 
recharge to shallow groundwater tables in 
higher permeability areas, thereby 
increasing local groundwater levels and 
increasing groundwater availability to 
nearby groundwater features (i.e. drinking 
water wells, wetlands and streams). 

Construction Phase: 
Vegetation Clearing Mitigation: 

 Use existing roads and trails as identified on the Access and Construction 
Environmental Maps (refer to Appendix 5-II) and comply with conditions outlined in 
road use agreements. 

 When construction schedule allows, plan construction activities in wet areas during 
frozen conditions. 

 Use equipment that minimizes surface disturbance when brushing non-merchantable 
timber in areas where grading is not warranted. 

 Vegetation clearing within the 30 m water body buffer will be limited to where 
vegetation may present a safety hazard during construction or operations. 

 Maintain low vegetation, vegetative ground mat and root structure within the 30 m 
water body buffer to the extent practicable by walking, storing material or constructing 
over the undisturbed areas. 

 Selectively cut vegetation and restrict grubbing within areas with steep slopes or soils 
prone to erosion. 

 Restrict stumping to area to be excavated at transmission structure sites to reduce 
surface disturbance. 

Construction Phase: 

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

 Conduct a pre-excavation survey of identified private wells 
within 100 m of the excavated locations by a licenced water 
well technician in accordance with the Wells Regulation 
(O.Reg. 903). Where landowner permission is granted, the 
pre-excavation survey will include completion of a well 
questionnaire to obtain details about the well, measurement 
of water levels and collection of a water quality sample. 

 

Net effect –  
 Increased groundwater 
levels due to vegetation 
clearing 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

Groundwater Groundwater 
quantity 

Project activities during the 
construction phase, including: 

 site access development;  

 construction of temporary 
workspaces; 

 foundation installation; 

 decommissioning of 
temporary access roads 
and workspaces; and 

 clean up and reclamation. 

Hardening of surfaces (i.e., roadways and 
foundations) has the potential to reduce 
groundwater recharge and thus lower the 
groundwater levels thereby reducing 
groundwater availability to nearby 
groundwater features (i.e. drinking water 
wells, wetlands and streams). 

Construction Phase: 
Soil Salvage Mitigation: 

 Use existing roads and trails as identified on the Access and Construction 
Environmental Maps (refer to Appendix 5-II) and comply with conditions outlined in 
road use agreements.  

 When construction schedule allows, plan construction activities in wet areas during 
frozen conditions. 

 When working under frozen conditions, use probes or other techniques to asses that 
the frost is deep enough (i.e., below the depth of topsoil) to proceed without causing 
excessive soil rutting and compaction. 

 If topsoil is being degraded, consider stripping topsoil as outlined below or implement 
the measures outlined in the Soil Handling Contingency Plan (refer to Appendix 4-II; 
Section 7.2). 

 
Use of Equipment Mitigation: 

 Use low ground pressure equipment and prevent ground disturbance by using a 
protective layer such as frost packing, snow, ice or matting (refer to Appendix 4-II, 
Figure B-13) or biodegradable geotextile and clay ramps between wetland root/seed 
bed and construction equipment. 

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

 Use equipment that minimizes surface disturbance when brushing non merchantable 
timber in areas where grading is not warranted. 

 Use appropriate equipment on decompacted subsoils to break up lumps and to 
smooth the surface. 

 Project personnel will avoid unnecessary wheel spin. 
 
Reclamation Mitigation: 

 Temporary access roads will be decommissioned in accordance with regulatory 
approvals and will follow MNRF’s Environmental Guidelines for Access Roads and 
Water Crossings (refer to Appendix H2; MNR 1990).  

 Complete clean-up and interim reclamation of the Project footprint under non frozen 
conditions as soon as possible after decommissioning, when Project schedule allows. 

 Remove fill material (e.g., gravel, shipped rock) and geotextile membrane if used 
during construction. 

 Concrete pads used as temporary fueling storage yards will be removed when 
removing surface infrastructure. 

 Decompact subsoils throughout stripped areas of Project footprint, and soils damaged 
during wet weather using stripping or other appropriate method.  

Construction Phase: 

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

 Soil quality issues such as compaction, rutting and admixing 
will be visually assessed throughout the Project footprint 
during construction. 

 Terrain distribution on the Project footprint will be monitored 
for changes to surface and ground water flows and slope 
instability during the construction and reclamation phases of 
the Project.  

 Conduct a pre-excavation survey of identified private wells 
within 100 m of the excavations by a licenced water well 
technician in accordance with the Wells Regulation 
(O.Reg. 903). Where landowner permission is granted, the 
private well survey will include completion of a well 
questionnaire to obtain details about the well, measurement 
of water levels and collection of a water quality sample. If 
changes in groundwater quality and/or quantity are observed 
during construction then a post-construction monitoring 
event should be conducted to confirm the groundwater 
quality and/or quantity returns to pre-construction conditions. 

 Post-construction monitoring of the Project footprint will 
begin following reclamation, within one growing season, and 
annually during operations to identify and address any 
reclamation concerns, including but not limited to soil 
erosion, revegetation, slope stability and weeds.  

Net effect –  
 Reduced groundwater 
recharge from 
hardening of surfaces  
 

Groundwater Groundwater 
quantity 

Project activities during the 
construction phase, including: 

 use of explosives to create 
level areas for transmission 
structures and for 
foundation excavations and 
new permanent access 
roads. 

Blasting may increase the permeability of 
the rock near the blast holes which could 
lower the groundwater levels and thereby 
reducing groundwater availability to nearby 
groundwater features (i.e. drinking water 
wells, wetlands and streams). 

Construction Phase: 

Blasting Mitigation 

 Obtain regulatory approvals as required from applicable regulatory agencies prior to 
blasting and implosion operations. 

 Blasting in a water body will not be permitted unless otherwise approved by the 
appropriate regulatory agency. 

 Blasting operations will adhere to applicable regulations and guidelines for 
transportation, handling, storage and use of explosives: 

 Natural Resources Canada’s permit under the Explosives Act (Government of Canada 
1985) for the use, storage, or transportation of explosives;  

 Ontario Ministry of Labour’s safety regulations per the Occupational Health and Safety 
Act (Government of Ontario 1990b), including the filing of a notice of Project at least 
30 days prior to the start of construction; 

 NAV Canada’s Land Use Assessment Form per the Land Use Program for blasting 
operations; 

 local Municipalities’ Noise Bylaws; 

Construction Phase: 

 Conduct a pre-blast survey of identified wells within 250 m 
of all blast locations by a licenced water well technician in 
accordance with the Wells Regulation (O.Reg. 903). Where 
landowner permission is granted, the pre-blast survey will 
include completion of a well questionnaire to obtain details 
about the well and measurement of water levels. 

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

 The Environmental Inspector will monitor blasting 
operations.  

Net effect –  
Lowering of 
groundwater levels from 
blasting 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

 Fisheries and Ocean’s Canada (DFO) Measures to Avoid Causing Harm to Fish and 
Fish Habitat Including Aquatic Species at Risk (DFO 2016); and. 

 Guidelines for the Use of Explosives in or Near Canadian Fisheries Waters (refer to 
Appendix H8; Wright and Hopky 1998) for setback distances from fish-bearing water 
bodies or wetlands. 

 Ripping is preferred over blasting where rock is encountered. 

 Use of explosives for foundation excavations and access roads will be limited to 
conditions that do not allow for typical or standard drilling methods. 

 In the event that blasting is required, adhere to the Blasting Management Plan (refer 
to Appendix 4-II, Section 8.3). 

 The Contractor will develop a detailed Blasting Management Plan for review and 
approval by the Owner prior to blasting and implosion operation that describes specific 
measures that would be implemented if blasting is required. The plan will also include 
safety and exclusions zones, emergency and response procedures and contact 
information. 

 Blasting will not be conducted within 50 m of identified water wells. 

 To the extent practicable, blasting will not be conducted in areas of artesian 
groundwater conditions. 

 Where shallow water table or artesian conditions are encountered the Contractor may 
use a blasting emulsion that is not readily soluble. The explosive emulsion will be 
pumped into the bottom of the hole and the emulsion allowed to fill upwards towards 
the surface. 

 Fractures created from blasting adjacent to the transmission foundation may be filled 
with grout. 

Groundwater Groundwater 
quantity 

Project activities during the 
construction phase, including: 

 construction of temporary 
workspaces; 

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

 decommissioning of 
temporary access roads 
and workspaces; and 

 clean up and reclamation. 

The temporary pumping of construction 
camp water supply wells can lower the 
groundwater levels, thereby reducing 
groundwater availability to nearby 
groundwater features (i.e. drinking water 
wells, wetlands and streams). 

Construction Phase: 
Water Taking Mitigation: 

 All short-term water takings from surface water and/or groundwater sources for 
construction purposes will be conducted in accordance with O. Reg. 387/04 as 
amended by O. Reg. 64/16 under the Ontario Water Resources Act and industry best 
standards, where applicable, recognizing that designated water taking activities will 
require registration on the EASR or a PTTW from the MOECC. 

 Obtain necessary environmental regulatory approvals from applicable municipality for 
sewage, water supply and solid waste disposal. 

 Notify appropriate authorities and licensees, if required by approval conditions, prior to 
a permitted use of water.  

 Upon completion of the Project, camp wells that are no longer in use will be 
decommissioned in accordance with Wells Regulation (O.Reg. 903). 

Construction Phase: 

 Conduct a pre-excavation survey of identified private wells 
within 100 m of the excavation locations by a licenced water 
well technician in accordance with the Wells Regulation 
(O.Reg. 903). Where landowner permission is granted, the 
private well survey will include completion of a well 
questionnaire to obtain details about the well, measurement 
of water levels and collection of a water quality sample. If 
changes in groundwater quality and/or quantity are observed 
during construction then a post-construction monitoring 
event should be conducted to confirm the groundwater 
quality and/or quantity returns to pre-construction conditions. 

  

Net effect –  
Lowering of 
groundwater levels from 
operation of 
construction camp water 
supply wells 

Groundwater Groundwater 
quality 

Project activities during the 
construction phase, including: 

 hauling of materials; 

 solid and liquid waste 
management; and 

 fuel storage and hazardous 
materials handling. 
 

Project activities during the 
operation phase, including: 

 maintenance of access 
roads, transmission line, 
and preferred ROW. 

Reduction in groundwater quality from 
chemical or hazardous material spills on 
the project footprint can contaminate 
groundwater used for consumption by 
humans and the natural environment (e.g. 
flora and fauna) 

Construction Phase: 
Spill Prevention Mitigation: 

 The Contractor will adhere to the Spill Prevention and Response Contingency Plan 
(refer to Appendix 4-II, Section 7.1) to prevent spills and/or release. 

 Maintain an adequate supply of spill prevention and emergency response equipment 
onsite at all times and train Project personnel on the use of this equipment. The risk 
for site-specific spills will be used to determine the appropriate type of response 
equipment and suitable location for storage. The Contractor will also provide a list of 
required stand-by equipment and required spill response container supplies to 
respond to large volume spills.  

 Vehicles/equipment used on site are equipped with individual spill kits and Project 
personnel will have appropriate training on the location and use of spill kits. 

 Maintain equipment in good operating condition and inspect regularly for cleanliness, 
leaks, excess oil or grease. Identified problems or deficiencies shall be corrected in a 
timely manner.  

 Fuel and servicing vehicles will carry at a minimum: 

 fire extinguishers;  

 shovels; 

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

Construction Phase: 

 The Owner will appoint qualified Environmental Inspector(s) 
to guide implementation, monitor and report on the 
effectiveness of the construction procedures and mitigation 
measures for minimizing potential impacts (Appendix 4-II, 
Section 4). 

 The Owner or Environmental Inspector will visually assess 
the suspected material and surrounding area and determine 
the extent of potential contamination, if any. 

 The Owner or the Environmental Inspector may inspect 
equipment and vehicle arriving on Project footprint prior to 
entry.  

 
Operation Phase: 

 NextBridge will oversee implementation of the environmental 
management measures described in the OEMP (refer to 
Appendix 4-III) during operation and maintenance. 

 NextBridge may inspect equipment and vehicles arriving on 
the Project footprint prior to arriving at the job. 

 

No net effect 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

 hydrocarbon spill kits complete with a minimum of 10 kilograms (kg) of sorbent 
material for clean-up of small spills. The contents of spill kit must be replenished as 
soon as possible following its use. 

 Washing, re-fuelling or equipment maintenance activities are not to occur within 100 m 
of a water body. If re-fuelling within 100 m of a water body cannot be avoided, the 
Contractor is to provide and implement a site-specific spill prevention plan. 

 Perform equipment servicing, such as oil changes and hydraulic repairs with potential 
for spills over an impervious tarp to contain spills when done on site or within the 
ROW.  

 Employ the following measures to reduce the risk of fuel spills  

 containers, hoses, nozzles are free of leaks; 

 equip fuel nozzles with automatic shutoffs; and 

 if both ends of the hose are not visible have operators stationed at both ends of the 
hose during fuelling. 

 Construction equipment will arrive on the Project footprint clean (i.e., free of soil and 
vegetative debris) in accordance with the Clean Equipment Protocol for Industry (refer 
to Appendix 4-II, Appendix H1; Halloran et al. 2013) and in good working order (i.e., 
no oil or hydraulic fluid leaks). Equipment will be inspected for leaks routinely 
throughout the duration of construction.  

 The transportation, storage, and handling of hazardous materials (e.g., fuel, 
hydrocarbon, brake fluids) will be in compliance with the Technical Standards and 
Safety Act, 2000, the Transportation of Dangerous Good Act, 1992, the National Fire 
Code (National Fire Code of Canada 2010), the Explosives Act (Government of 
Canada 1985), and the Occupational Health and Safety Act (Government of Ontario 
1990b). 

 Project personnel will be trained for handling, receiving, shipping hazardous materials. 

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

 Hazardous materials will be stored in appropriate containers and placed in suitable 
designated areas: 

 Store fuel storage tanks in a secondary containment tub to prevent fuels from 
escaping;  

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

 store hydrocarbon storage containers greater than 23 litres in a secondary 
containment (e.g., polyethylene containment tub) with a holding capacity of 
110% of the volume stored. 

 Fuel storage tanks will be visually inspected on a regular basis so that they do not 
leak, are sealed with a proper fitting lip, and labelled accordingly. Identified problems 
or deficiencies shall be corrected in a timely manner  

 Implement controls and utilize containment and/or spill trays when transferring 
hazardous materials between containers or working near drains, ditches and 
environmentally sensitive features. 

 
Contaminated Soils Mitigation: 

 Imported fill materials must be clean and free of contaminants, as classified under the 
Environmental Protection Act Ontario Regulation 153/4 Records of Site Condition – 
Part XV.1 of the Act (Government of Ontario 2014). 

 In the event that contaminated soils are suspected during construction, implement the 
contaminated soils measures provided in the Spill Prevention and Response 
Contingency Plan (refer to Appendix 4-II, Section 7.1). 

 If the presence of contaminated soils and associated water is suspected, the Owner 
will immediately assess the situation and may shut down or remove equipment from 
the area.  

 In the event that contaminated soils (e.g., hydrocarbon odours is present or soils is 
obviously darker that the surrounding soil) or fill material is suspected within the 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

Project footprint: IMMEDIATELY HALT WORK IN THAT LOCATION, isolate the area 
or suspect contaminated material and notify the Owner. 

 The Owner or the Environmental Inspector may collect (or arrange to have collected) 
soil samples at the suspected contamination location.  

 The Owner will notify relevant federal and provincial regulatory authorities as required. 

 The Owner will develop a suitable course of action (e.g., excavate, stockpile, sample, 
remediate and/or contain and dispose) in consultation with the appropriate regulatory 
agencies, if necessary. 

 The Owner will identify local licensed landfill that would be able to receive soils if 
confirmed to be contaminated. 

 The Owner will prepare a contaminated soil and associated water notification report 
(refer to Appendix 4-II, Appendix E) and support from the Contractor may be required. 

 Segregate or separately store contaminated soils on a high-density polyethylene liner 
or equivalent (within a bermed area), at minimum 100 m away from permanent water 
features and on relatively flat surface. Label and/or install signs at the contaminated 
soils piles.  

 Protect contaminated soil piles from erosion by installing silt fence or using plastic 
tarps to cover the pile as necessary. 

 
Spills Mitigation: 

 Prior to construction of the Project, the Contractor will develop an Environmental 
Emergency Response Plan for review and approval by the Owner that describes 
response procedures to potential environmental incidents or emergencies (e.g., spills, 
fire, erosion or sedimentation), clearly indicates responsibilities for communication and 
reporting, and provides contact names and details for individuals to be contacted in 
case of emergency. 

 

 In the event that any spills occur, implement the reporting measures provided in the 
Spill Prevention and Response Contingency Plan (refer to Appendix 4-II, Section 7.1). 

Operation Phase: 
Spill Prevention Mitigation: 
Implement the Spill Prevention Mitigation listed in the Construction Phase for the 
above.  

 
Spills Mitigation: 

 In the event that any spills occur, implement the reporting measures provided in the 
Spill Prevention and Response Contingency Plan (refer to Appendix 4-III, 
Appendix C). 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

Groundwater Groundwater 
quality 

Project activities during the 
construction phase, including: 

 foundation installation;  

 foundation dewatering 
activities; and  

 concrete handling. 

Reduction in groundwater quality by 
mobilizing existing groundwater 
contamination and by increasing the 
groundwater pH during the curing of 
concrete. Both can contaminate 
groundwater used for consumption by 
humans and the natural environment (e.g. 
flora and fauna) 

Construction Phase: 
Groundwater Mitigation: 
Implement the Groundwater Mitigation listed in the potential effect for “Temporary 
construction dewatering of excavations for foundations can cause the groundwater levels to 
be temporarily lowered and thereby reducing groundwater availability to nearby 
groundwater features (i.e. drinking water wells, wetlands and streams)” above. In addition, 
implement the following mitigation: 

 Short-term water diversions (active or passive) will be conducted in accordance with 
O. Reg. 387/04 as amended by O. Reg. 64/16 under Ontario Water Resources Act.  

 All discharges of Project wastewater will be conducted in accordance with O. Reg. 
387/04 as amended by O. Reg. 64/16 under the Ontario Water Resources Act or O. 
Reg. 63/16 under the Environmental Protection Act, where applicable, recognizing that 
these discharge activities will require permitting or approvals through EASR, PTTW, or 
an Environmental Compliance Approval. 

 As part of the permitting and/or approvals process associated with EASR, PTTW and 
ECA, a discharge plan and supporting technical analysis will be developed for each 
source of wastewater discharge. 

 Isolate concrete work areas to prevent direct flow into water bodies so that water does 
not become more alkaline during construction. 

 Prevent water that contacts uncured or partly cured concrete during activities, such as 
equipment washing from directly or indirectly entering a water body. 

 Water that contacts uncured or partly cured concrete and does not meet provincial 
water quality criteria will not be released directly to the environment. 

 Do not use crushed concrete as fill material for foundation excavations. 

 Do not deposit, directly or indirectly, uncured concrete, cement, mortar, grout or other 
lime containing construction materials into or near a water body.  

 Do not wash concrete delivery trucks, concrete pumping equipment and other tools 
and equipment within 100 m of a water body. 

 Remove excess concrete from the Project footprint and dispose of in accordance with 
construction waste disposal requirements in the Waste Management Plan. 

 Isolate and hold any water that contacts uncured or partly cured concrete until the pH 
is between 6.5 and 8.5 and water meets provincial water quality criteria the turbidity is 
less than 25 Nephelometric Turbidity Units (NTU) measured to an accuracy of +/- 2 
NTU.  

 The owner/operator of a concrete batch plant (i.e., Contractor) must have an 
Environmental Compliance Approval (ECA) for the plant and comply with the 
conditions of the ECA. 

 If concrete work is required within the 30 m water body buffer, the Contractor will 
develop a Concrete Management Plan and submit to the Owner for review and 
approval prior to to start of foundation construction.  

 The Concrete Management Plan (refer to CEPP Section 6.5) should consider the 
following:  

 Frequently monitor the pH immediately downstream of the isolated work area until 
completion of the concrete work. Emergency measures shall be implemented if 
downstream pH exceeds provincial water quality standards.  

 Maintain complete isolation of cast-in-place concrete and grouting from fish-bearing 
waters for a minimum of 48 hours if the ambient air temperature is above 0°C and for 
a minimum of 72 hours if ambient air temperature is below 0°C. 

Construction Phase: 

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

 Conduct a pre-excavation survey of identified private wells 
within 100 m of the excavated locations by a licenced water 
well technician in accordance with the Wells Regulation 
(O.Reg. 903). Where landowner permission is granted, the 
pre-excavation survey will include completion of a well 
questionnaire to obtain details about the well, measurement 
of water levels and collection of a water quality sample. 

 Monitor and manage excavation dewatering activities, during 
the installation of transmission structure foundations, where 
required. 

Net effect –  
Reduced groundwater 
quality from foundation 
pouring and;  
 
No net effect-dewatering 
excavations 

Groundwater Groundwater 
quality 

Project activities during the 
construction phase, including: 

 site access development. 

Disturbing pre-existing shallow 
contaminated soils during construction 
(e.g., new road construction and existing 
road-widening activities) can contaminate 
groundwater used for consumption by 
humans and the natural environment (e.g. 
flora and fauna) 

Construction Phase: 
Contaminated Soils Mitigation: 
Implement the Contaminated Soils Mitigation listed in the potential effect for “Reduction in 
groundwater quality from chemical or hazardous material spills on the project footprint can 
contaminate groundwater used for consumption by humans and the natural environment 
(e.g. flora and fauna)” above. 
 

Construction Phase: 

 The Owner will appoint qualified Environmental Inspector(s) 
to guide implementation, monitor and report on the 
effectiveness of the construction procedures and mitigation 
measures for minimizing potential impacts (Appendix 4-II, 
Section 4). 

 The Owner or Environmental Inspector will visually assess 
the suspected material and surrounding area and determine 
the extent of potential contamination, if any. 

No net effect 
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Table 8-7: Potential Effects, Mitigation, and Predicted Net Effects for Groundwater 
Criteria Indicator Project Component or Activity Potential Effect Mitigation Inspection and Monitoring Details Net Effect 

Groundwater Groundwater 
quality 

Project activities during the 
construction phase, including: 

 use of explosives to create 
level areas for 
transmission structures 
and for foundation 
excavations and new 
permanent access roads. 

Change to groundwater quality from 
blasting (e.g. ammonium nitrate) can 
contaminate the quality of groundwater 
used for consumption by humans and the 
natural environment (e.g. flora and fauna) 

Construction Phase: 
Blasting Mitigation: 

 Implement the Blasting Mitigation listed in the potential effect for “Blasting may 
increase the permeability of the rock near the blast holes which could lower the 
groundwater levels and thereby reducing groundwater availability to nearby 
groundwater features (i.e. drinking water wells, wetlands and streams)” above. 

Construction Phase: 
Implement the monitoring measures listed in the potential effect 
for “Blasting may increase the permeability of the rock near the 
blast holes which could lower the groundwater levels and thereby 
reducing groundwater availability to nearby groundwater features 
(i.e. drinking water wells, wetlands and streams)” above. 

Net effect –  
Reduced groundwater 
quality from blasting 

Groundwater Groundwater 
quality 

Project activities during the 
construction phase, including: 

 Pumping of wells for 
supply of water to 
construction camps. 

The operation of the construction camp 
wells can mobilize pre-existing shallow 
contaminated groundwater during pumping 
thereby contaminating groundwater used 
for consumption by humans and the quality 
of groundwater discharging to wetlands and 
streams. 

Construction Phase: 
Groundwater Mitigation: 
Implement the Groundwater Mitigation listed in the potential effect for “The temporary 
pumping of construction camp water supply wells can lower the groundwater levels, thereby 
reducing groundwater availability to nearby groundwater features (i.e. drinking water wells, 
wetlands and streams) above. 
 
Contaminated Soils Mitigation: 
Implement the Contaminated Soils Mitigation listed in the potential effect for “Reduction in 
groundwater quality from chemical or hazardous material spills on the project footprint can 
contaminate groundwater used for consumption by humans and the natural environment 
(e.g. flora and fauna)” above.  

Construction Phase: 

 Well water will be tested before being used at construction 
camps.  

 

No net effect  
 

Groundwater Groundwater 
quality 

Project activities during the 
operation phase, including: 

 Vegetation maintenance 
along rights-of-way and 
access roads using 
herbicides. 

Change to groundwater quality from 
herbicide leaching into the soil can 
contaminate shallow groundwater used for 
consumption by humans and the natural 
environment (e.g. flora and fauna) 

Construction Phase: 

 The use of herbicides is prohibited. 
 
Operation Phase: 
Use of Herbicide Mitigation: 

 Use of herbicides/pesticides will follow requirements under the Pesticides Act.  

 Necessary permits will be obtained for the application, transportation, storage, and 
disposal of pesticides. Only herbicide products registered for use in Canada by the 
Pest Management Regulatory Agency of Health Canada will be used. 

 Storage, handling and application of herbicide will comply with the Ontario Clean 
Water Act.  

 Do not use herbicides within 100 m of identified wells. 

 No aerial application of herbicides is planned in the ROW. If herbicide use is 
necessary it will be applied on the ground as spot application. 

 Apply approved herbicides under the direction of a provincially-licensed applicator.  

 Prohibit the use of herbicides within the 30 m water body buffer unless the herbicide 
application is conducted by ground application equipment or otherwise approved by 
the relevant regulatory agency. 

 No herbicides will be used in sensitive areas including reserve lands, provincial parks, 
within 30 m of water bodies and certain other edible and medicinal plant harvesting 
areas the communities have identified. 

 Restrict the general application of herbicide near rare plants or rare ecological 
communities. Spot spraying, wicking, mowing, or hand-picking are acceptable 
measures for weed control in these areas. 

 Restrict the general application of herbicide in CLVAs to the extent practicable. 

 NextBridge will post on their website (www.nextbridge.ca) relevant information about 
the application of herbicide (e.g., anticipated dates, areas to be sprayed, sprayed 
dates) to advise the public of herbicide use along the ROW. 

Operation Phase: 

 NextBridge will oversee implementation of the 
environmental management measures described in the 
OEMP (refer to Appendix 4-III) during operation and 
maintenance. 

 

Net effect –  
Reduced groundwater 
quality from herbicide 
leaching into soil 

CEPP = Construction Environmental Protection Plan; CLVA = Critical Landform/Vegetation Association; DFO = Fisheries and Ocean’s Canada; ECA = Environmental Compliance Approval; EASR = Environmental Activity and Sector Registry; L = litre; L/d = litres per day; m = metre; MOECC = Ministry of 
Environment and Climate Change; NTU = Nephelometric Turbidity Units; +/- = positive and negative; PTTW = Permit to Take Water. 
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8.8 Net Effects Characterization 
8.8.1 Approach 
The effects assessment approach followed the general process described in Section 5.5 (methods section). 
Potential effects with no predicted net effect after implementation of mitigation identified in Table 8-7 are not carried 
forward to the net effects characterization. Net effects are described using the factors of significance in Table 5.7. 
Effect levels are defined for the magnitude effects characteristic for groundwater in Table 8-8. 

Table 8-8: Magnitude Effect Levels for Groundwater 

Indicator / Net Effect 
Effects Level Definition 

Negligible Low Moderate High 

Groundwater quantity 
and  
Groundwater quality 

A small change that is 
expected to be within 
the range of baseline 
or guideline values, or 
within the range of 
natural variability 

A measurable change 
(discernable) that is 
expected to be at or 
slightly exceed the 
limits of baseline or 
guideline values  

A discernable effect that is 
potentially detrimental but 
manageable – does not represent 
a management concern(a) This is a 
change that exceeds the limits of 
baseline or guideline values but 
will return to baseline values 

A discernable effect 
the is substantially 
detrimental – the effect 
can pose a serious 
risk and represents a 
management 
concern(a) 

a) An effect that poses groundwater management concerns may require actions such as monitoring or recovery initiatives. 

8.8.2 Results 
Net effects are described after the implementation of effective mitigation, and summarized according to direction, 
magnitude, geographic extent, duration/irreversibility, frequency, and likelihood of the effect occurring following 
the methods described in Section 5.5.1. Effective implementation of mitigation summarized in Table 8-7, 
Section 8.7, and the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III) is expected to reduce the 
magnitude and duration of net effects on groundwater quantity and quality. 

8.8.2.1 Groundwater Quantity 
8.8.2.1.1 Lowering of Groundwater Levels from Dewatering of Foundation Excavations 
A temporary measurable environmental change relative to the baseline characterization was predicted where 
dewatering is deemed necessary for foundation excavations and installation of foundations. However, these 
dewatering activities were assessed to be short in duration and groundwater levels are anticipated to recover 
during construction or into operations. The MOECC water well records identify nine wells within the 100 m potential 
radius of influence of groundwater dewatering activities potentially required for shallow foundation installations, as 
summarized in Table 8-9.  
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Table 8-9: Ministry of the Environment and Climate Change Water Well Records Within Potential Radius of Influence of 
Dewatering Activities 

Well ID Depth 
(m) 

Depth to 
Bedrock 

(m) 

Water Found 
Depth 

(m) 

Static Water 
Level 

(mbgs) 
Well Type Elevation 

(masl) 
Type Of 
Water Status 

Well Record 
Suggested Pumping 

Rate(a) 
(liter per minute 

[L/Min]) 
6100594 73.2 7.0 34.7 n/a Bedrock 277.0 Fresh Abandoned -Supply n/a 
6100896 24.4 0 n/a n/a Overburden 279.5 n/a Abandoned -Quality n/a 
7200288 n/a 0 n/a n/a  n/a n/a Untested Abandoned -Other n/a 
7277240 15.2 0 n/a n/a Overburden 295.7 n/a Observation Wells n/a 
1102821 37.2 0 37.2 28.0 Overburden 226.7 Fresh Observation Wells n/a 
1102822 44.8 0 44.8 n/a Overburden 225.3 Fresh Observation Wells n/a 
6100895 41.5 0 21.3 21.3 Overburden 279.8 Fresh Water Supply - Public 8 

7200276 50.3 0 n/a 45.7 n/a n/a Fresh Water Supply - 
Domestic 4 

6106438 91.4 0.3 n/a Dry Bedrock 276.0 n/a n/a n/a 
Notes: a) Pumping rate recommended by well driller at the time of well installation. 
n/a = not available; indicates no data provided by the MOECC; m = meter; mbgs = meters below ground surface; masl = meters above sea level; L/Min = liters per minute.  
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Three of the nine wells are abandoned water supply wells, three are observation wells, two are water supply wells 
and no use was listed for one well. A review of the water well record indicates that the well for which no use was 
listed was dry on completion of drilling. One of the water supply wells (MOECC well 6100895) is located in the 
vicinity of the Marathon TS and is listed as used for public water supply; however, the Town of Marathon confirmed 
this well is not used (Town of Marathon 2016). Instead, the Town of Marathon obtains drinking water from five 
wells located approximately 2 km south of the groundwater LSA (Harden 2009). Groundwater capture zones for 
the Town of Marathon wells do not intercept the groundwater LSA (Harden 2009).  

The two domestic supply wells located within the potential radius of influence of dewatering activities are located 
at distances ranging from approximately 30 to 50 m from the foundations for the Project. Based on the distances 
of the wells from foundation construction dewatering activities, drawdown was estimated using the Theis equation 
for an unconfined aquifer to range from approximately 0.25 (at a distance of 30 m) to 0.04 m (at a distance of 
50 m) (Theis 1935). The available water column in these wells is estimated to be reduced by 0.2 to 6% due to 
dewatering activities based on static water levels provided in the MOECC water well records. The effect of 
dewatering activities on groundwater quantity in these domestic water supply wells in the potential radius 
of influence is considered temporary, with water levels anticipated to rebound following cessation of construction 
activities. The rate of rebound will depend upon well construction, proximity to dewatering activities, and 
precipitation, but is, in most cases, anticipated to rebound during construction or extending into the early stages 
of operation. The anticipated effects on water levels in these wells due to dewatering activities are summarized in 
Table 8-10.  

Table 8-10: Estimation of Available Drawdown 

Well ID 
Well 

Depth 
(mbgs) 

Static Water 
Level 

(mbgs) 

Available 
Drawdown 

(m) 

Distance of Well 
from Excavation 

(m) 

Anticipated 
Drawdown due 
to Dewatering 

(m) 

Anticipated 
Static Water 

Level 
(mbgs) 

Anticipated 
Available 

Drawdown 
(m) 

6100895 41.5 21.3 20.2 50 0.04 21.3 20.2 

7200276 50.3 45.7 4.58 30 0.30 46 4.3 

mbgs = meters below ground surface; m = meter. 

 There is no perceived measurable change in drawdown for well 6100895. However, one well may experience 
a reduction in available drawdown of approximately 0.28 m, a reduction of 6%.  

 Prior to construction, NextBridge will identify shallow domestic groundwater well owners within 100 m 
of the route and provide the option to participate in a water well monitoring program prior to construction to 
determine pre-construction groundwater quality and quantity. 

The effect of dewatering of excavations for installation of foundations was assessed as negative as it may result 
in a groundwater level lowering or a reduction in levels. The magnitude of the effect was considered to be negligible 
as the expected change in water table is anticipated to be within the range of baseline or guideline values, or 
within the range of natural variability. The extent of the effect was assessed as local, occurring within the 
groundwater LSA, The effect was considered medium-term in duration and reversible as groundwater levels were 
anticipated to recover to existing conditions during construction or into operation. The frequency of the water level 
lowering was assessed as continuous and likely to occur (probable).  

8.8.2.1.2 Increased Groundwater Levels from Vegetation Clearing 
The effect of vegetation clearing was assessed as negative as it may result in an undesirable rise in groundwater 
levels. The magnitude of the effect was considered to be negligible as the expected change in water table was 
anticipated to be within the range of baseline or guideline values, or within the range of natural variability. The 
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extent of the effect was considered to be local, occurring within the groundwater LSA, the effect as medium-term 
in duration and reversible as groundwater levels were anticipated to recover to existing conditions during 
construction or into operation. The frequency of the water level rise was considered to be continuous and likely to 
occur (probable).  

8.8.2.1.3 Reduced Groundwater Recharge from Hardening of Surfaces 
The effect of hardening of surfaces was assessed as negative as the reduced recharge in some areas of the 
groundwater LSA may result in a groundwater level lowering. The magnitude of the effect was considered to be 
negligible as the expected change in water table was anticipated to be within the range of baseline or guideline 
values, or within the range of natural variability. The extent of the effect was considered to be local, occurring 
within the groundwater LSA. The effect was predicted to be medium-term in duration and reversible as 
groundwater levels were anticipated to recover to existing conditions during construction or into operation. The 
frequency of the water level lowering were assessed as continuous and likely to occur (probable).  

8.8.2.1.4 Lowering Groundwater Levels from Blasting 
Blasting may increase the permeability of the rock near the blast holes due to increased fracturing in bedrock 
which was predicted to lower the groundwater levels within 4.5 m to 9 m from the blast hole location. The effect of 
blasting was assessed as negative as it would cause a groundwater level lowering. The magnitude of the effect 
was considered to be low as the expected change in water table was anticipated to be at or slightly exceed baseline 
values. The extent of the effect was characterized as local, occurring within the groundwater LSA. The effect was 
considered to be permanent in duration and irreversible as groundwater levels were not anticipated to recover to 
existing conditions during construction or into operation. The frequency of the water level lowering was assessed 
as continuous and likely to occur (probable).  

8.8.2.1.5 Lowering Groundwater Levels from Operation of Construction Camp Water 
Supply Wells 

The effect of temporary pumping of construction camp wells was assessed as negative as it may result in a 
groundwater level lowering. The magnitude of the effect was considered to be negligible as the expected change 
in water table was anticipated to be within the range of baseline or guideline values, or within the range of natural 
variability. The extent of the effect was assessed as local, occurring within the groundwater LSA. The effect was 
considered to be medium-term in duration and reversible as groundwater levels were anticipated to recover to 
existing conditions during construction or into operation. The frequency of the water level lowering was predicted 
to be continuous and likely to occur (probable).  

8.8.2.2 Groundwater Quality 
8.8.2.2.1 Reduced Groundwater Quality from Foundation Pouring 
The effect of pouring of concrete for foundations was assessed as negative as it may result in reduction in 
groundwater quality as the pH may increase during the curing of the concrete. The magnitude of the effect was 
considered to be negligible as the expected change in water quality was anticipated to be within the range of 
baseline or guideline values or within the range of natural variability. The extent of the effect was characterized as 
local, occurring within the groundwater LSA. The effect was considered to be medium-term in duration and 
reversible as changes to the groundwater quality were anticipated to recover to existing conditions during 
construction or into operation. The frequency of the water quality change was predicted to be continuous and likely 
to occur (probable).  
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8.8.2.2.2 Reduced Groundwater Quality from Blasting 
Overall, blasting was anticipated to be one-time localized events along the transmission line ROW at structure 
locations and permanent access roads and may result in a negative effect as incomplete combustion of blasting 
materials can lead to increased nitrate concentrations in the near-by groundwater. If this nitrate added to 
groundwater is in a high permeability subsurface material it may dissipate relatively quickly, whereas the effects 
on groundwater in lower permeability material will likely be slower because of reduced groundwater flow.  

The magnitude of the effect was considered to be low as the expected change in water quality was anticipated to 
be at or slightly exceed the limits of baseline or guideline values. The extent of the effect was assessed as local, 
occurring within the groundwater LSA, The effect was characterized as medium-term in duration and reversible 
as change to the groundwater quality was anticipated to return to existing conditions during construction or into 
operation. The frequency of the water quality change was predicted to be continuous and likely to occur (probable).  

8.8.2.2.3 Reduced Groundwater Quality from Herbicide Leaching Into Soil 
The effect of the application of herbicides was considered to be negative as it may result in reduction in 
groundwater quality if herbicide leaches through the soil and contaminates the shallow groundwater. The 
magnitude of the effect was considered to be negligible as the expected change in water quality was anticipated 
to be within the range of baseline or guideline values or within the range of natural variability. The extent of the 
effect was assessed as local, occurring within the groundwater LSA. The effect was considered to be medium-
term in duration and reversible as changes to the groundwater quality were anticipated to return to existing 
conditions during construction or into operation. The frequency of the water quality change was predicted to be 
continuous and likely to occur (probable).  

8.8.1 Summary of Net Effects Characterization 
A summary of the characterization of net effects of the Project on groundwater is provided in Table 8-11. 
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Table 8-11: Characterization of Predicted Net Effects for Groundwater  

Criteria Indicator Net effect Direct/ Indirect Direction 
Factors of Significance 

Magnitude Geographic Extent Duration / Irreversibility Frequency Likelihood of Occurrence 

Groundwater 

Groundwater quantity Lowering of groundwater levels from dewatering of 
foundation excavations 

Direct Negative Negligible Local - LSA Medium-term / reversible Continuous Probable 

Groundwater quantity Increased groundwater levels due to vegetation 
clearing 

Direct Negative Negligible Local - LSA Medium-term / reversible Continuous Probable 

Groundwater quantity Reduced groundwater recharge from hardening of 
surfaces 

Direct Negative Negligible Local - LSA Medium-term / reversible Continuous Probable 

Groundwater quantity Lowering of groundwater levels from blasting Direct Negative Low Local - LSA Permanent / irreversible Continuous Probable 

Groundwater quantity Lowering of groundwater levels from operation of 
construction camp water supply wells 

Direct Negative Negligible Local - LSA Medium-term / reversible Continuous Probable 

Groundwater quality Reduced groundwater quality from foundation 
pouring  

Direct Negative Negligible Local - LSA Medium-term / reversible Continuous Probable 

Groundwater quality Reduced groundwater quality from blasting Direct Negative Low Local - LSA Medium-term / reversible Continuous Probable 

Groundwater quality Reduced groundwater quality from herbicide 
leaching into soil 

Direct Negative Negligible Local - LSA Medium-term / reversible Continuous Probable 

LSA = local study area.
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8.9 Assessing Significance 
The assessment of significance of net effects of the Project is informed by the interaction between the factors of 
significance, with magnitude, duration and geographic extent being the most important factors. Implementation of 
proven mitigation is expected to avoid or reduce the duration and magnitude of potential adverse effects on 
groundwater quantity. Consideration is also given to concerns of interested agencies, groups and individuals 
raised during consultation and engagement and through review comments on the draft and final EA reports.  

The factors considered in the assessment of significance of net effects on groundwater are outlined in Table 8-12.  

Significance was predicted as a binary response, with effects classified as significant or not significant 
(Section 5.6). Net effects were determined to be significant if a change in baseline groundwater quality and /or 
quantity cannot be mitigated and is therefore a permanent change to the groundwater resource (i.e., irreversible). 
Project construction and operational activities can alter the hydrogeologic environment to cause:  

 the groundwater levels to rise or lower depending upon the activity conducted; and 

 the groundwater quality to either have higher or lower concentration of select quality parameters depending 
upon the activity conducted. 

If either groundwater levels or quality, or both, alter due to Project activities and do not return to baseline levels 
following a reasonable period of time for the given hydrogeologic environment then this irreversible change is 
considered significant. However, if changes to groundwater levels or quality, or both can be mitigated, and the 
groundwater effect is minimized, and these changes are reversed to baseline levels then this net effect is 
considered to be not significant. 

Implementation of proven mitigation in Table 8-7, discussed in Section 8.7, and in the CEPP (refer to Appendix 4-
II) is expected to avoid or reduce the duration, magnitude, and extent of net effects on groundwater quantity and 
quality. The magnitude of the predicted net effects on groundwater were assessed as negligible (small change 
that is expected to be within the range of baseline or guideline values, or within the range of natural variability) for 
all net effects except for reduced groundwater quantity and groundwater quality from blasting. The net effects were 
assessed as direct, and local (confined to the groundwater LSA). Except for the net effect of reduced groundwater 
quantity from blasting, the net effects were assessed as medium-term and reversible. The net effect for reduced 
groundwater quantity from blasting was considered to be permanent and irreversible. 

The predicted net effects on groundwater (when considering groundwater quantity and quality together) are 
reversible and therefore do not result in permanent changes the groundwater resource. Therefore, the predicted 
net effects on groundwater are assessed as not significant.  
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Table 8-12: Factors Considered in the Assessment of Significance on Net Effects on Groundwater Criteria 

Criterion Indicators Significance Magnitude Duration/ reversibility Extent Frequency Likelihood Context / Sustainability 

Groundwater 
 Groundwater 

quality 

 Groundwater 
quantity 

Significant Any magnitude Permanent and 
irreversible 

Any extent Any frequency Any likelihood Changes to groundwater 
quantity and /or quality are 
irreversible and therefore 
result in permanent changes 
the groundwater resource  

Not significant 

Any magnitude Short-term, medium-
term, long-term and 
reversible 

Any extent Any frequency Any likelihood Changes to groundwater 
quantity and / or quality are 
reversible and therefore do 
not permanently change the 
groundwater resource  
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8.10 Cumulative Effects Assessment 
8.10.1 Approach 
In addition to assessing the incremental net environmental effects of the Project itself, the assessment also 
evaluates and assesses the significance of net effects from the Project that overlap temporally and spatially with 
effects from other past, present and RFDs and activities.  

The cumulative effects assessment measures and describes the cumulative effects of adding the incremental 
changes from the net effects assessment, future activities associated with past/existing projects and activities, 
certain/planned and RFDs to the baseline characterization (Section 5.2.3). The cumulative effects assessment 
also assesses the significance of the contribution of the Project to cumulative effects from the Project and past, 
present, certain/planned and RFDs.  

Where information is available, the cumulative effects assessment estimates or predicts the contribution of effects 
from the Project and other developments on criteria, in the context of natural changes in the environment. 

Importantly, not all net effects from the Project on groundwater criteria may require an assessment of cumulative 
effects. Following the factors used to determine if a net effect should be carried forward for further analysis in the 
cumulative effects assessment outlined in Section 5.7, a potential effect for which a net effect was not predicted 
is not carried forward to the cumulative effects assessment. Net effects characterized in Table 8-11 that were 
assessed as a negligible magnitude are not likely to additively or synergistically contribute to measurable effects 
from other past projects, present projects, or RFDs on groundwater criteria, and are not carried forward for 
cumulative effects assessment. Alternately, net effects with predicted stronger magnitude or intensity of changes 
in indicators from the Project relative to baseline conditions may likely contribute additively or synergistically to 
other past, present and RFDs and were carried forward to the cumulative effects assessment.  

Duration/Irreversibility: If either groundwater levels or quality, or both, alter due to Project activities and do not 
return to baseline levels following as reasonable period of time for the given hydrogeologic environment then this 
represents a permanent and irreversible change to the groundwater resource. These net effects were carried 
forward to cumulative effects assessment. However, if changes to groundwater levels or quality, or both can be 
mitigated, and the groundwater effect is minimized, and these changes are reversed to baseline levels then this 
net effect is considered to be not significant and not carried forward to cumulative effects assessment. 

Based on these factors, there is one net effect from the Project that is carried forward to the analysis and 
characterization in the cumulative effects assessment. Lowering of groundwater levels from blasting is carried 
forward because blasting may increase the permeability of the rock near the blast holes which could lower the 
groundwater levels and thereby reducing groundwater availability to nearby groundwater features (i.e., drinking 
water wells, wetlands and streams). The magnitude of the net effect is assessed as low and the duration is 
permanent, thereby more likely to contribute additively or synergistically to other past project, present projects and 
RFDs. 

The other net effects from the Project on groundwater quality and quantity are assessed as negligible and 
reversible, not likely to contribute to other past project, present projects and RFDs, and not carried forward for 
cumulative effects assessment. A reduction in groundwater quality from blasting was also not carried forward even 
though the magnitude of the effect was assessed as low (groundwater quality at or slightly exceed the limits of 
baseline or guideline values). This effect was not carried forward as the reduction in groundwater quality due to 
blasting is reversible (unlike groundwater quantity change due to blasting) and is anticipated to return to existing 
baseline conditions during construction or into operation. 
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Other past, present and RFDs have been considered that could interact with the net effects of the Project on 
groundwater. Potential cumulative interactions and effects were identified through: 

 review of the net effects assessment (Section 8.7); 

 review of the list of other projects and activities that are certain/planned and reasonably foreseeable 
(Section 5.6.1); 

 review of documents and information describing these other projects and activities; and 

 professional judgement considering the available information of other projects and activities and their likely 
effects. 

Other projects and activities that could interact with the net effects of the Project on groundwater quantity (i.e., 
groundwater level lowering) are identified and described in Table 8-13. These projects all fall within 50 m of the 
Project footprint. A 50 m radius was used as blasting activities will not take place within 50 m of a groundwater 
resource (i.e., private wells).  

Table 8-13: Summary of Cumulative Effects Assessment Interactions for Groundwater 

Projects/Activities Potential Incremental Effect Rationale for Potential Cumulative Effect 
Corresponding 

Number 
(Figure 5-3) 

Past and Existing Projects and Activities 

Commercial Forestry 

Clearing of vegetation may 
increase infiltration thereby 
increasing the groundwater table 
Hardening of surfaces may 
reduce infiltration and lower 
groundwater table locally.  

Project-related blasting may result in lowering of 
the groundwater level and changes in flow 
direction with potential to interact with this 
project 

PE02 

Hemlo Mine – Barrick Gold 
Corporation 

Groundwater level lowering due 
to mine dewatering 

Project-related blasting may result in lowering of 
the groundwater level and changes in flow 
direction with potential to interact with this 
project 

PE09 

Certain/Planned Projects and Activities 

Highway 11/17 Expansion 

Hardening of surfaces may 
reduce infiltration and lower 
groundwater table locally. 
Clearing of vegetation may 
increase infiltration thereby 
increasing the groundwater table 

Project-related blasting may result in lowering of 
groundwater level and changes in flow direction 
with potential to interact with this project 

CP01 

Reasonably Foreseeable Projects and Activities – Tier 2 Development 

Hydro One Networks Inc. – 
Northwest Bulk Transmission 
Line 

Lowering of groundwater level 
due to temporary dewatering of 
excavations. 
Hardening of surfaces may 
reduce infiltration and lower 
groundwater table locally. 
Clearing of vegetation may 
increase infiltration thereby 
increasing the groundwater table. 

Project related blasting may result in lowering of 
groundwater level and flow direction with 
potential to interact with this project 

RF05 

Wawa Gold Project – Red Pine 
Exploration 

Groundwater level lowering due 
to mine dewatering 

Project-related blasting may result in lowering of 
groundwater level and flow direction with 
potential to interact with this project 

RF10 



EAST-WEST TIE TRANSMISSION PROJECT 
AMENDED ENVIRONMENTAL ASSESSMENT REPORT 

 

September 2018 
Report No. 1536607/2000/2219 8-48  

 

Table 8-13: Summary of Cumulative Effects Assessment Interactions for Groundwater 

Projects/Activities Potential Incremental Effect Rationale for Potential Cumulative Effect 
Corresponding 

Number 
(Figure 5-3) 

Coldwell – Wind Energy Project 

Lowering of groundwater level 
due to temporary dewatering of 
excavations. 
Hardening of surfaces may 
reduce infiltration and lower 
groundwater table locally. 
Clearing of vegetation may 
increase infiltration thereby 
increasing the groundwater table. 

Project related blasting may result in lowering of 
groundwater level and flow direction with 
potential to interact with this project 

RF11 

 

8.10.2 Analysis of Cumulative Effects 
The projects and activities listed in Table 8-12 are predicted to result in a future change to groundwater within the 
50-m blast hole setback radius at varying magnitudes. This combined effect would be related to the potential 
disturbance resulting from commercial forestry, mining, highway expansion, transmission line projects and wind 
energy projects. The following sections briefly describe each project and activity considered likely to have a 
cumulative future interaction with the net effects of the Project on groundwater and the likely cumulative effect on 
groundwater.  

8.10.2.1 Groundwater Quantity – Lowering of Groundwater Levels from Blasting 
8.10.2.1.1 Commercial Forestry 
The Project traverses the following Forestry Management Units: Algoma, White River, Pic River/Big Pic, 
Kenogami, Lake Nipigon, Black Spruce, and Lakehead. Each of these forests has past and ongoing operations 
including road construction and maintenance, harvesting operations, and silviculture/renewal in accordance with 
their most recent forest management plans and associated annual work schedules 

The effects on groundwater quantity due to vegetation clearing during harvesting operations is anticipated to be a 
rise in the groundwater table as a result of increased in infiltration. Alternatively, the hardening of surfaces as a 
result of construction and maintenance of access roads will result in lowering of the groundwater table due to 
reduced infiltration.  

The combination of the change in the water table due to the commercial forestry activities and the lowering of the 
water table due to Project related blasting is expected to be measurable.  

8.10.2.1.2 Hemlo Mine – Barrick Gold Corporation 
The Hemlo property consists of three mines: the Williams Mine, David Bell Mine, and Golden Giant Mine. 
The Williams Mine, a combined underground and open pit mine, was established in 1985 and is still in production. 
David Bell Mine operations ended in 2010 and Golden Giant Mine operations ended in 2014. The Hemlo property 
is located east of the Town of Marathon.  

The effects of mine dewatering and the mine water management plan could result in the long-term lowering of the 
water table and potentially change the groundwater flow direction toward the mine. It is assumed that there is a 
PTTW associated with this mine and therefore dewatering is likely, or was, taking place; however, the extent of 
the mine’s influence on the current water table is unknown. If mine dewatering is currently taking place, or took 
place in the recent past, then the groundwater table may be lowered in the vicinity of the mine but the extent of 
this change on the water table is unknown. The scale of mine dewatering is likely larger and longer in duration 
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than groundwater effects associated with the Project. Therefore, the permanent and localized groundwater 
lowering effects of the Project cumulatively added on to the scale of the temporary mine dewatering is small but 
the cumulative change would likely be measurable. If the mine is not dewatered, then there is no cumulative effect 
on groundwater quantity.  

8.10.2.1.3 Highway 11/17 Expansion 
The certain/planned Highway 11/17 expansion project includes the widening of sections of the highway 
between the Township of Nipigon and Welch Creek (east of Highway 587) to a four-lane corridor. This involves 
a combination of twinning of existing sections and development of new alignment sections. Some phases of the 
expansion are scheduled for completion by 2018, while others are planned for targeted completion by 2020, 
subject to change based on a number of planning, design, and construction requirements (MNDM 2016). The 
Highway 11/17 Expansion project proposes changes to both the highway and local road systems, including new 
and realigned roadway grades and surfacing, clearing for new and expanded road alignment sections and 
medians, new interchanges with existing roads, and related infrastructure features (e.g., barriers, culverts, 
signs).The effects on groundwater quantity due to the highway expansion are anticipated to be hardening of 
surfaces, which may reduce infiltration and thereby lower the water table, while the clearing of vegetation may 
increase infiltration and possibly raise the groundwater table.  

The change in the water table due to the Highway expansion and the lowering of the water table due to blasting 
is expected to be measurable.  

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

The effects on groundwater quantity due to the construction of the transmission line are anticipated to be temporary 
lowering of groundwater levels and therefore reduced groundwater availability to nearby groundwater features 
(such as drinking water wells, wetlands and streams), reduced infiltration causing lowering of the water table due 
to hardening of surfaces, and increased infiltration as a result of vegetation clearing which may possibly raise the 
groundwater table. If blasting is required (e.g., for foundations) then permanent lowering of the groundwater table 
is possible, however it is anticipated that the water level lowering will be confined to the local scale. The change 
in the water table due to construction of the transmission line and the lowering of the water table due to Project 
blasting is likely to be measurable.  

8.10.2.1.5 Wawa Gold Project – Red Pine Exploration 
The property is located approximately 2 km southeast of the Municipality of Wawa, near the southern shore of 
Wawa Lake. The property has a history of production (eight past-producing mines). Exploration is ongoing 
on tenures covering approximately 5,185 ha (Ronacher McKenzie Geoscience and SRK Consulting Inc. 2016; 
Red Pine Exploration 2018). Based on historic exploration and mining, it was concluded that potential exists to 
find additional gold mineralization on the property and that further exploration might result in potential impacts to 
groundwater quantity near the Municipality of Wawa. 

Exploration would include activities such as line cutting, drilling, surface stripping, pitting, and trenching of bedrock. 
These activities are typically localized and are small in scale. 

If a mine is eventually developed, the effects of mine dewatering and the mine water management plan could 
result in the long-term lowering of the water table and potentially change the groundwater flow direction toward 



EAST-WEST TIE TRANSMISSION PROJECT 
AMENDED ENVIRONMENTAL ASSESSMENT REPORT 

 

September 2018 
Report No. 1536607/2000/2219 8-50  

 

the mine. It is unknown if mine dewatering will be required; therefore, the extent of the mine’s potential influence 
on the water table is unknown. If a future mine at this site does not require dewatering, then there is no potential 
for a cumulative effect on groundwater quantity. Given that development timelines for this project are unknown, 
there is likely to be no cumulative effect on groundwater quantity. 

8.10.2.1.6 Coldwell Wind Energy Project 
The Coldwell Wind Energy Project is located approximately 10 km northwest of the Town of Marathon. It is 
projected to have a total installed capacity of 100 MW. The project is currently awaiting transmission availability.  

It is anticipated that activities at the site would include dewatering of excavations for creating stabilizing foundations 
for wind turbines, buildings, clearing of vegetation and construction of access roads for hauling wind turbines and 
other equipment to site. The effects on groundwater quantity due to the construction of the wind farm are 
anticipated to be temporary lowering of groundwater levels and therefore reduced groundwater availability to 
nearby groundwater features (such as drinking water wells, wetlands and streams), hardening of surfaces, which 
may reduce infiltration and thereby lower the water table, while the clearing of vegetation may increase infiltration 
and possibly raise the groundwater table. If blasting is required (e.g., for foundations) then permanent lowering of 
the groundwater table is possible, however it is anticipated that the water level lowering will be confined to a local 
scale. The change in the water table due to construction of the wind farm and the lowering of the water table due 
to Project blasting is likely to be measurable.  

8.10.3 Cumulative Effects Characterization 
The summary of net effects on groundwater in the cumulative effects assessment is presented in Table 8-14. 
Project-specific mitigation for groundwater is provided in Table 8-7. It is expected that RFDs will be required to 
implement similar mitigation measures that are expected to limit cumulative effects. 

The cumulative adverse effect on groundwater quantity from blasting was considered likely to occur within the 
50 m setback from the Project footprint and could contribute additively or synergistically to similar effects to 
groundwater quantity from other past, present and RFDs. Based upon the other past, present and RFDs identified 
in the groundwater LSA, these activities may result in a lowering of the groundwater table and/or change in 
groundwater flow direction. The scale of the cumulative effects of these past, present and RFD projects on 
groundwater was anticipated to be larger and longer in duration than the net effect on groundwater associated 
with the Project.  

The groundwater quantity cumulative effect of the mills, mines and highway expansion with the Project was 
assessed as negative as the groundwater table would be lowered and represents an adverse effect. The 
magnitude of the cumulative effect was characterized as moderate as the groundwater level change was expected 
to be beyond the baseline values but once the other projects cease operation, the water levels were anticipated 
to return to baseline levels. The extent of this effect was considered local within the groundwater LSA. The water 
table over the long-term was anticipated to return to baseline and therefore the cumulative effect was assessed 
as reversible. The lowering of the water table was expected to be continuous. However, the permanent and 
localized groundwater lowering effects of the Project cumulatively with the large scale temporary groundwater 
lowering caused by the RFD are anticipated to be measurable but small. 

It should be noted that the cumulative effects assessment took a precautionary approach and assumed that the 
groundwater lowering would take place along the full length of the Project foot print. It is more realistic that selected 
areas will require blasting and therefore the lowering of the groundwater table due to the blasting will be localized 
and as a result the proximity of these RFD and this Project may not overlap spatially. Therefore, the cumulative 
effects predicted in this section may not occur due to this separation in time and space.  
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Table 8-14: Summary of Predicted Net Effects on Groundwater in the Cumulative Effects Assessment 

Criterion Indicator Cumulative Effect 
Description 

Direct/ 
Indirect 

Factors of Significance 

Direction Magnitude Geographic 
Extent 

Duration/ 
Irreversibility Frequency Likelihood of 

Occurrence 

Groundwater Groundwater 
quantity 

Blasting may increase the 
permeability of the rock near 
the blast holes which could 
lower the groundwater 
levels  

Direct Negative Moderate Local - LSA Long-term / 
Reversible Continuous Unlikely 

LSA = local study area. 
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8.10.4 Assessing Significance 
If either groundwater levels or quality, or both, alter due to cumulative effects and do not return to baseline levels 
following a reasonable period of time for the given hydrogeologic environment, then this is a permanent and 
irreversible change to the groundwater resource and is considered significant. For this amended EA Report, a 
significant effect on groundwater quantity in the cumulative effects assessment was defined as a permanent and 
irreversible change in groundwater level.  

The contribution of the Project and other RFDs to cumulative effects on groundwater quantity in the 50-m from the 
Project footprint was assessed as not having an effect on the overall functionality of groundwater resources as 
they currently exist because The magnitude of the cumulative effect is assessed as moderate as the groundwater 
level change is expected to be beyond the baseline values but once the other project cease operation the water 
levels will return to baseline. The extent of this effect is local within the groundwater LSA. The water table over the 
long-term is anticipated to return to baseline and therefore the cumulative effect is reversible. The lowering of the 
water table is expected to be continuous but the likelihood of this cumulative effect due to the scale of the water 
lowering of the RFDs are large compared to the Project effects therefore very unlikely for this cumulative effect to 
occur. Considering these factors the cumulative effect of groundwater lowering is considered to be not significant 
(refer to Table 8-13). 

8.11 Prediction Confidence in the Assessment 
The confidence in the effects assessment for groundwater is moderate considering that the mitigation described 
in the CEPP (refer to Appendix 4-II) and OEMP (refer to Appendix 4-III) is based on accepted and proven best 
management practices that are well-understood and have been applied to transmission line projects throughout 
North America. Uncertainty in the assessment has been further reduced by making conservative assumptions 
such as dimensions of excavations, depth of the groundwater table and aquifer parameters, and by planning 
adaptive management measures to address unforeseen circumstances should they arise.  

8.12 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. 

Monitoring and post-monitoring activities are described in Section 23 and the CEPP (refer to Appendix 4-II). A 
summary of the monitoring activities relevant to groundwater is described below: 

 Conduct a pre-excavation survey of identified private wells within 100 m of the excavated locations by a 
licenced water well technician in accordance with the Wells Regulation (O.Reg. 903). Where landowner 
permission is granted, the pre-excavation survey will include completion of a well questionnaire to obtain 
details about the well, measurement of water levels and collection of a water quality sample. 

 Conduct a pre-blast survey of identified wells within 250 m of all blast locations by a licenced water well 
technician in accordance with the Wells Regulation (O.Reg. 903). Where landowner permission is granted, 
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the pre-blast survey will include completion of a well questionnaire to obtain details about the well and 
measurement of water levels. 

 Well water will be tested before being used at construction camps.  

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

 Monitor and manage excavation dewatering activities during the installation of structure foundations, where 
required. 

 Soil quality issues such as compaction, rutting and admixing will be visually assessed throughout the Project 
footprint during construction. 

 Terrain distribution on the Project footprint will be monitored for changes to surface and ground water flows 
and slope instability during the construction and reclamation phases of the Project. 

 The Owner or Environmental Inspector will visually assess the suspected material and surrounding area and 
determine the extent of potential contamination, if any. 

 The Owner or the Environmental Inspector may inspect equipment and vehicle arriving on Project footprint 
prior to entry.  

 The Environmental Inspector will monitor blasting operations. 

 Post-construction monitoring of the Project footprint will begin following reclamation, within one growing 
season, and annually during operations to identify and address any reclamation concerns, including but not 
limited to soil erosion, revegetation, slope stability and weeds. 

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

8.13 Information Passed on to Other Components 
Results of the groundwater assessment were reviewed and incorporated into the following components of 
the amended EA Report: 

 Surface Water (Section 7);  

 Vegetation and Wetlands (Section 12); 

 Fish and Fish Habitat (Section 13);  

 Socio-economics (Section 18); and 

 Human Health (Section 21). 
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