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Disclaimer 

This report has been prepared by Hatch Ltd. for the sole and exclusive use of Xeneca Power 

Development Inc. (the “Client”) for the purpose of assisting the Client in making decisions with 

respect to the Kapuskasing River Hydroelectric Project and shall not be (a) used for any other 

purpose, or (b) provided to, relied upon or used by any third party.  

This report contains opinions, conclusions and recommendations made by Hatch Ltd. (Hatch), 

using its professional judgment and reasonable care. Any use of or reliance upon this report by 

the Client and the Proponent is subject to the following conditions:   

 the report being read in the context of and subject to the terms of the agreement between 

Hatch and the Client dated August 30, 2010 (the “Agreement”), including any 

methodologies, procedures, techniques, assumptions and other relevant terms or 

conditions that were specified or agreed therein; 

 the report being read as a whole, with sections or parts hereof read or relied upon in 

context; 

 the conditions of the site may change over time (or may have already changed) due to 

natural forces or human intervention, and Hatch takes no responsibility for the impact that 

such changes may have on the accuracy or validity of the observations, conclusions and 

recommendations set out in this report; and 

 the report is based on information made available to Hatch by the Client or by certain third 

parties; and unless stated otherwise in the Agreement, Hatch has not verified the accuracy, 

completeness or validity of such information, makes no representation regarding its 

accuracy and hereby disclaims any liability in connection therewith. 
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1. Introduction 

Xeneca Power Development Inc. (Xeneca) is proposing to construct and operate three 

hydroelectric facilities, with a combined generating capacity of 18.75 megawatts (MW) on the 

Kapuskasing River. The three proposed sites (upstream to downstream) are at Lapinigam 

Rapids (locally known as Buchan Falls), Middle Township Buchan (locally known as Clouston 

Rapids), and Near North Boundary (locally known as Cedar Rapids). The proposed sites are 

located approximately 100 km south of the Town of Kapuskasing (Figure 1-1). The names 

Lapinigam, Clouston Rapids and Near North Boundary were used for the site release 

process. The local names are more popular and more readily recognized, so they will be 

used in this report. An additional site, Kapuskasing Lake Outlet further upstream (south) of 

the aforementioned sites, was also made available for development and was originally 

included in the Plan of Development and was intended to be included in the environmental 

assessment. The decision was subsequently taken by Xeneca not to attempt development of 

the Kapuskasing Lake Outlet site. Throughout the course of this EA report, reference may be 

made to the Outlet site for comparative purposes only as no assessment or development of 

this site is intended. 

1.1 Background 
The Ministry of Natural Resources (MNR) released these sites as part of the Non-Competitive 

Site Release Package (CPR) Site ID Numbers 4LE03, 4LE05, 4LF09 and 4LE01.  In 

response to the CRP, Xeneca Power Development Inc. submitted Waterpower Site Release 

Applications (WSR-2007-009, WSR-2007-010, WSR-2007-011 and WSR-2007-039) to the 

MNR on May 24, 2007 for Cedar Rapids, May 31, 2007 for Kapuskasing Lake Outlet, and 

December 10, 2008 for Buchan Falls and Clouston Rapids.  MNR acknowledged receipt of 

these applications on June 28, 2007 (Buchan Falls and Clouston Rapids), August 8, 2007 

(Cedar Rapids), and June 28, 2007 (Kapuskasing Lake Outlet).  MNR has yet to forward Site 

Description Packages and award Applicant of Record Status for these sites to Xeneca Power 

Development.  In October 2009, the government launched the provincial Feed-In Tariff 

Program whereby the Ontario Power Authority (OPA) will purchase power from eligible 

renewable power producers for 11 ¢/kWh, with an incentive (an additional 3.5 ¢/kWh during 

peak periods) for facilities able to constantly supply power during the peak periods.  Xeneca 

Power was awarded Feed-In-Tariff (FIT) contracts for these sites on April 29, 2010.   
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1.2 Project Location and Study Area 
Table 1-1 provides the geographic coordinates of the three sites. 

Table 1-1: Geographic Coordinates of Sites 

Site and 
Geographic Name 

MNR 
Site No. 

Geographic Coordinates 
(Latitude, Longitude) 

Drainage Area 
(km2) 

Buchan Falls 
(Lapinigam Rapids) 

4LE03 48.7152 -82.8294 3576 

Clouston Rapids  
(Clouston Rapids) 

4LE05 48.5571 -82.8646 3693 

Cedar Rapids  
(Near North Boundary) 

4LF09 48.7688 -82.84.64 4306 

 

The sites are located in the Townships of Buchan, Clouston, Allenby and Maude. The Buchan 

Falls facility will operate as a peaking plant (with some storage) with the Clouston facility 

operating using the flows provided from the upstream Buchan facility. The Cedar Rapids 

facility will either generate the available inflows from upstream (operating as run of river) or 

will be operated in an effort to attenuate the flows being passed downstream along the 

Kapuskasing River.  

The study area includes the geographic areas in which environmental or social components 

have the potential to be affected by any of the project components (such as access roads and 

construction work area, overflow weir, intake and sluice structures, powerhouse, and 

transmission line).  It encompasses the land and water-based project facilities on the 

Kapuskasing River, including the access roads and construction work areas, the overflow 

weir, the intake and sluice structures, the powerhouse, and the powerline corridor to connect 

to the interconnection point with the existing transmission grid at Weston Lake Substation, 

owned by Hydro-One Networks Inc. (HONI).  The in-water study area extends from the 

upstream limit of the Outlet Rapids head pond in the south to the downstream limit of the in-

water influence of the Cedar Rapids facility in the north.   

1.3 Purpose and Need 
The purposes of the project are to: 

 meet government and energy regulatory agency goals and objectives to generate 

environmentally sustainable hydroelectric green power on a reliable basis; 

 sell the generated power under a FIT electricity contract from the OPA. 

Power demand in Ontario has increased steadily and substantially over the last decade, and 

projections indicate that it will continue to increase significantly into the foreseeable future.  

Recent energy use statistics indicate that the province does not have enough generation 

capacity to meet the demands of its users during certain times of the year (especially summer 
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and winter peaks), with importation from outside markets required to meet the demand during 

those periods.   

The proposed Kapuskasing River Hydroelectric Project will have a total installed capacity of 

approximately 19.5 MW.  

1.4 Alternative Means of Carrying out the Project 
Energy can be produced by a variety of means, including thermal (coal, oil, gas and 

biomass), nuclear, wind, wave, and solar sources as well as by waterpower.  Waterpower is 

currently the province’s primary renewable energy resource, providing approximately one-

quarter of the province’s energy needs.  Energy created by “run-of-the-river” projects is 

considered particularly environmentally friendly (as it is renewable, low impact electricity), and 

can be certified as “green energy” through the Ecologo™ certification system operated by 

Terrachoice Environmental Services Limited.  Certain individuals/groups have expressed a 

preference for “green energy” from these facilities, and are willing to pay a premium for 

energy that meets these criteria. 

Xeneca has neither access to nor the technological expertise to undertake a power 

development utilizing fossil, biomass or nuclear fuels, nor is the Kapuskasing area suitably 

located to make best advantage of wind generation potential.  Xeneca does however have 

interests in a total of 19 other proposed hydropower developments in Ontario, and has 

expertise in the financing, planning, design, construction and operation of a hydropower 

facility.  Given their acknowledged tenure to the site (2010 by the Ontario government), the 

proposal to develop hydropower facilities on the Kapuskasing River was a logical choice.   

1.5 Regulatory Requirements 
The Project is subject to a number of environmental approval processes and permits from 

various regulatory agencies. This Environmental Report (ER) combines and consolidates the 

needs of various environmental review and approval agencies, and addresses the following 

processes and requirements:   

1.5.1 Ontario Environmental Assessment Act 
A Class Environmental Assessment (Class EA) in accordance with the Ontario Waterpower 

Association’s (OWA) Class Environmental Assessment for Waterpower Projects (hereinafter 

referred to as the OWA Class EA) (OWA, 2012). This is an approved Class EA under the 

Ontario Environmental Assessment Act.  

A Class EA under the Ministry of Natural Resources (MNR) Class EA for Resources 

Stewardship and Facility Development Projects (Class EA for RSFD) for project components 

on Crown Land. This includes the 44-kilovolt (kV) power line running from the facilities to an 

interconnection point at the proposed Third Falls Generating Station (GS). Xeneca has 

chosen the option to include the assessment of the power line in the OWA Class EA to 

eliminate the need for an additional document. 
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1.5.2 Water Management Planning Guidelines 
Under the LRIA, the MNR has the power to order preparation of Water Management Plans to 

guide the operation of water control structures on a river system in order to achieve the best 

balance between environmental, social and economic attributes that are impacted by water 

levels and flows.  The Mattagami River Water Management Plan (WMP), prepared in 

accordance with the MNR’s Water Management Planning Guidelines for Waterpower 

(WMPGW) (MNR 2002a) was formally approved in 2005.  The WMP specifies operating 

criteria with respect to water levels and flows for hydroelectric facilities and other water 

control structures on the river system.  The Mattagami River WMP includes the 

Tembec/Spruce Falls Inc. dam in Kapuskasing and the four Hydromega facilities (Big Beaver 

Falls GS, Camp Three Rapids GS, White Otter Falls GS and Old Woman Falls GS) between 

Kapuskasing and the proposed Cedar Rapids Site. 

MNR has indicated that the proposed hydroelectric facilities on the Kapuskasing River would 

require an amendment to the existing Mattagami River WMP.  The WMPG identify three 

types of plan amendments, those being administrative, minor and major.  Administrative 

amendments do not affect the implementation of the plan.  Minor amendments would be for 

changes that affect a small geographic area (e.g., in the immediate vicinity of one water 

control structure) and that MNR and the WMP Steering Committee have agreed that no 

significant impacts will result.  A major amendment would involve a larger geographic scale 

(e.g., extensive areas upstream and/or downstream of a dam or dams) which results in a 

change that has the potential to have a significant impact on balancing of environmental, 

social and economic attributes associated with water management. 

Due to the scope of the proposed project the MNR indicated that the project would require a 

Major Amendment to the Mattagami River WMP.  Section 14 of the Mattagami River WMP 

identifies the steps required to amend the plan.  The general steps required for an 

amendment are as follows: 

 Proponent submits amendment request including: 

 brief description of the proposed amendment; 

 rationale for the amendment and discussion of its significance; 

 if new operations are proposed 

a) a brief description of the proposed operation and a description of the previously 

approved operations in the WMP that will be changed by the proposed 

amendment, 

b) an outline of the applicable planning requirements for the proposed operations 

including public consultation, based on the planning requirements for similar 

operations in the WMP. 
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MNR’s Regional Director categorizes the amendment (administrative, minor or major) and 

determines if it should proceed.  During this step, MNR in consultation with the proponents 

determines the appropriate degree of public consultation.  A decision on the amendment 

request is usually made within 15 days of receipt of the request. 

The Mattagami River WMP indicates that documentation requirements for a Major 

Amendment include 

 the amendment request; 

 replacement text for the changes to the approved WMP; 

 map of the area affected by the amendment; 

 all documentation associated with the planning of operations; 

 results of public and First Nation consultation. 

It is the intention to satisfy these requirements within this Class EA/Water Management Plan 

Amendment Report, which will then be provided to the MNR Regional Director and WMP 

Steering Committee. 

MNR’s mandate under the LRIA (related to flows and levels) is to ensure the management, 

perpetuation and use of the fish, wildlife and other natural resources that are dependent on 

the lakes and rivers of Ontario.  As such, MNR provides a review function to assist Fisheries 

and Oceans Canada (DFO) in their assessment of fish habitat, and also acts as a permitting 

agency with respect to ecosystem integrity.  MNR deals with aquatic ecosystem integrity 

issues by utilizing a species specific habitat approach for Valued Ecosystem Components 

(VECs). 

1.5.3 Federal Environmental Approval Requirements  
Throughout the earlier stages in the environmental assessment process, this assessment 

was being undertaken as a combined provincial Class EA Environmental Report and a 

federal Environmental Screening under the Canadian Environmental Assessment Act 

(CEAA). The federal Environmental Screening was triggered as a result of the need to 

acquire federal approvals for the Project (i.e. pursuant to the Fisheries Act and Navigable 

Waters Protection Act (NWPA)). However, in July 2012 Fisheries and Oceans Canada (DFO) 

advised Xeneca that a federal Environmental Screening was no longer required for the 

Project as a result of recent changes to CEAA. Therefore this assessment addresses the 

provincial processes noted above and continues to address federal information requirements 

which may be later used to procure a Fisheries Act Authorization. However, no formal federal 

environmental assessment is being undertaken as none is required.   
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1.5.4 Environmental Approvals and Permits 
In addition to the overall project approvals and environmental assessment requirements 

noted above, there are also a number of environmental permits that will be required prior to 

developing the site.  These are listed by agency in Table 1-2. 

Table 1-2: Federal, Provincial and Municipal Approvals 

Permit and Legislative Requirement Agency 

Federal 

Authorization for Works and Undertakings Affecting Fish 

Habitat – Fisheries Act [Section 35(2)] 

DFO 

Authorization for Destruction of Fish by Means other than 

Fishing – Fisheries Act (Section 32) 

DFO 

Provincial 

Lakes and Rivers Improvement Act (LRIA) – Location 

Approval and Plans and Specifications Approval 

Ministry of Natural Resources 

Water Management Plan Ministry of Natural Resources 

Cultural Heritage Clearance – Phase 1 Archaeological 
Assessment 

Ministry of Culture 

Permit to Take Water – Ontario Water Resources Act 
(Section 34)  

Ministry of Environment 

Certificate of Approval (Industrial Sewage) – Ontario 
Water Resources Act (Section 53) 

Ministry of Environment 

Certificate of Approval (Air and Noise) – Environmental 

Protection Act (Section 9) 

Ministry of Environment 

Waste Generator Registration – Environmental 
Protection Act 

[Section 18(1)], Ontario Regulation 347 

Ministry of Environment 

Notice of Project and Registration of Contractors – 

Construction Regulation 213/91 

Ministry of Labour 

Other 

Road Use Agreement Tembec Spruce Falls 

 

1.6 Project Schedule 
The environmental assessment was initiated in April 2010, with submission of the Notice of 

Completion inviting public and agency review anticipated for early 2015. Construction will 

commence following procurement of the required permits and approvals, and span a period 

of approximately 23 months.   
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1.7 Scope of the Project and the Environmental Assessment 
The scope of the Project includes  

 Activities to be undertaken during construction of the Project as described in Section 5. 

 The operation of the facility as described in Section 6. 

For the environmental assessment, the environmental Components including the Valued 

Ecosystem Components (VECs) and Valued Social Components (VSCs) examined in the 

assessment process covered both the natural and social environments. The following table 

provides an overview of environmental components considered during the EA. 

Table 1-3: VECs and VSCs 

Environmental Component Valued Ecosystem Components and Valued 
Socioeconomic Components 

Surface Geology and Soils  Terrain and topography 

 Soil quality, quantity and structure 

 Sediment quality and type 

Surface Water Quality and Quantity  Quality pertaining to aquatic biota, potable water 
and recreational water uses 

 Water levels, flows and movement 

Hydrogeology, Groundwater Quality 
and Quantity 

 Quality, pertaining to potable water uses 

 Groundwater levels, flux, movement 

 Recharge and discharge functions, including 
seepage areas 

Air Quality and Climate  Air quality as affected by Project emissions 

 Greenhouse gas emissions 

 Local and regional smog, fog, icing effects, 
microclimate 

Fish and Fish Habitat  Aquatic habitat and biota (fish, benthic 
invertebrates) 

 Species at risk 

Vegetation, Wetlands and Wildlife  Vegetation type and quantity 

 Wetlands (type, form and function) 

 Wildlife (mammals, birds, reptiles and amphibians) 

 Species at risk 

 Significant natural areas  

Social/Socioeconomic Environment  Local population 

 Local residents  

 Employment and industry 

 Local businesses 

 Traffic  

 Land tenure, Crown land use and land use  

 Resource harvesting and industrial activities 

 Recreation 



 
Xeneca Power Development Inc. 
Kapuskasing River Hydroelectric Project 
H336542 

Environmental Report/ 
Water Management Plan (WMP) Amendment 

(Stakeholder Review Draft)
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 1-9

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Environmental Component Valued Ecosystem Components and Valued 
Socioeconomic Components 

 Navigation 

 Lands and resources used for traditional purposes 
by Aboriginal persons 

 Archaeology and heritage resources 

 Public safety  

 Waste management 

 

1.8 Methodology of Environmental Report/Environmental Screening 
The preparation of the ER has followed the OWA Class EA (2012), while incorporating the 

requirements of the MNR Class EA and WMP Process as described earlier. 

The following steps outline the methodology used in the preparation of the ER: 

1. Identification of the temporal and spatial boundaries based on the project-environment 

interactions and therefore the potential to affect the VECs/VSCs. 

2. Background data collection, identification of data gaps and the design and 

implementation of baseline studies to fill data gaps on the natural and social features and 

conditions of the study area. 

Data was collected from the following sources: 

 field investigations; 

 local government agencies; 

 input from the local community including local Aboriginal communities; 

 published sources (e.g., MNR Natural Heritage Information Centre). 

3. Consideration of public, Aboriginal community, and agency issues and comments as a 

result of consultation. 

4. Identification of the effects that are likely to occur on the VECs and VSCs as result of 

implementing the Project based on information obtained on the existing conditions. 

5. Development of mitigation measures to eliminate, alleviate or avoid the net effects where 

possible. 

6. Determination of any net effects and the significance of net negative effects. 

7. Determination of the likely environmental effects from malfunctions and accidents (such 

as spills and fires) and development of mitigation measures. 

8. Identification of the effects of the environment on the Project (such as flooding and 

severe weather). 
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9. Determination of cumulative environmental effects that the Project may have taking into 

consideration the combination of other past, present and future projects and activities 

within spatial and temporal boundaries identified that would have overlapping residual 

effects and if applicable, development of mitigation measures. 

10. Design of a monitoring and follow-up program to assess predicted effects and the 

effectiveness of mitigation measures. 

11. Summary of the advantages and disadvantages of the Project. 

1.9 Organization of the Report 
This ER has been organized into the following sections: 

 Section 1 (this section) describes the Project, including a discussion of the Project’s 

background, purpose/need, alternatives considered and preferred alternative and 

regulatory environmental and WMP requirements. 

 Section 2 describes the permanent Project components, the construction activities, 

including temporary components and the operations of the proposed facilities. 

 Section 3 describes the public, Aboriginal community and agency consultation processes 

that were followed and the results of consultation. 

 Section 4 describes the existing natural and social environment of the Study Area 

(i.e., the “existing environment”). 

 Section 5 documents the potential negative effects during Project construction and 

identifies mitigation measures to be implemented to prevent or minimize adverse effects, 

identifies net (residual) effects that will remain following implementation of mitigation, and 

assesses the significance of each net negative effect. 

 Section 6 documents the potential negative effects during Project operation and identifies 

mitigation measures to be implemented to prevent or minimize adverse effects, identifies 

net (residual) effects that will remain following implementation of mitigation, and assesses 

the significance of each net negative effect. 

 Section 7 discusses the potential effects of accidents and malfunctions on the 

environment as a result of the Project and the mitigation measures that will be used 

during construction and operation to minimize the risk of accidents and malfunctions and 

minimize the impact on the environment should they occur. 

 Section 8 describes the proposed monitoring and follow-up programs to be implemented 

during the construction and operation phases. 

 Section 9 provides a detailed summary of the potential environmental permits and 

approvals required for construction and operations. 
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 Section 10 presents the conclusions, a summary of the overall advantages and 

disadvantages of the Project and the recommendations. 

Preliminary engineering drawings are provided in Appendix A. Appendix B contains the 

proposed construction management plan. Appendix C contains the proposed operating plan 
Appendix D contains the record of all consultation activities.  Appendix E presents the results 

of natural environment field studies and other investigations and Appendix E also provides 

the Stage 1 and 2 Archaeological Assessments.   
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2. Description of the Project 

The proposed project will comprise the construction and operation the three new facilities 

located on the Kapuskasing River – Buchan Falls GS, Clouston Rapids GS and Cedar 

Rapids GS. The three facilities and their components are described in greater detail in the 

Section 2.1. Section 2.2 discusses the proposed construction of the facility including all 

temporary works necessary to construct the Project and the construction methodology that 

will be employed. Operational aspects of the Project are discussed in Section 2.3, long term 

maintenance activities are discussed in Section 2.4 and Decommissioning is discussed in 

Section 2.5.  

2.1 Proposed Facility Characteristics 
Characteristics of each of the proposed facilities are discussed in the following sections.  

2.1.1 Buchan Falls GS 
The proposed Buchan Falls GS will consist of an embankment dam on the west side of the 

river and an overflow spillway dam across the crest of Buchan Falls. An open approach 

channel on the east side of the river leads to an intake structure, followed by a penstock 

leading to a powerhouse at the base of the falls on the east bank (Figure 2-1). There are two 

options being considered for the powerhouse location downstream from Buchan Falls, 

referred to as the upstream powerhouse option and the downstream powerhouse option (both 

are shown on Figure 2-1).  Conceptual engineering drawings of the proposed facility, 

including plan and profile drawings are found in Appendix A1.  The powerhouse will contain a 

single Kaplan-type unit with a name-plate capacity of 8.2 megawatts (MW). The proposed 

facility would utilize a gross head of 25.5 m.   

The proposed site development is described in more detail in the following sections. 

2.1.1.1 Summary of Hydraulic Characteristics 

 maximum headpond level (estimated 1:100-yr flood) el 301.9 m 

 Normal Operating Target level    el 300.0 m 

 Minimum Operating Target level    el 299.0 m 

 normal tailwater level downstream of powerhouse el 274.5 m 

 normal operating gross head    25.5 m 

 1:100-yr flood flow     474 m3/s 

 long-term average flow     37.3 m3/s 

 rated powerhouse capacity     50 m3/s 
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2.1.1.2 Headworks and Containment Structures  
The headworks will include an 8.5 m-high, approximately 139-m concrete long spillway dam 

abutted by an approximately 107m long embankment dam on the left (west) side. The 

spillway dam may be constructed of roller compacted concrete (RCC), although this will be 

determined during the detailed design stage. The top of the embankment dam and the RCC 

dam abutment will be at an elevation of 302m. The dam will have a central 90m-long spillway 

section at an elevation of 300m.  The elevated water levels in the headpond will require a 

saddle dam to be constructed approximately 300m northeast of the dam to prevent loss of 

water from the northern section of the headpond. The saddle dam will be about 880m long 

and approximately 2m high and aligned in an approximately east to west direction. 

(Appendix A1, Plate 5).  

2.1.1.3 Conveyance System 

An approximately 20.4m-wide intake control structure, which may include up to four stoplog-

controlled gates will lead to an approximately 300m–long, 12m-wide open approach channel 

which will lead to an intake structure. This intake will lead to a 165-m long penstock 

approximately 3.5m in diameter. The penstock will lead to the powerhouse. The tailrace 

channel will return water to the Kapuskasing River downstream of the powerhouse. The 

headworks and conveyance will lead to flow being diverted from an approximately 550m-long 

stretch of river between the dam and the tailrace (the “bypass reach”).   

2.1.1.4 Powerhouse 
The powerhouse will be approximately 35 m long by 14 m wide.  It will be founded on bedrock 

and will house a single 8.2 MW Kaplan turbine. The turbine will have minimum and maximum 

operating flow capacities of 15 m3/s and 50 m3/s, respectively. Plate 4 (Appendix A1) shows 

the plan and a cross-sectional profile of the powerhouse. 

2.1.1.5 Head Pond Area of Inundation  
The construction of the dam will create a headpond approximately 134 hectares in area at the 

Normal Operating Target level of 300 m. The incremental increase in surface area due to the 

head pond is 101 ha. The head pond will extend approximately 4.3 km upstream from the 

dam. The head pond inundation area at the Long Term Average Flow (LTAF) and the 1:100 

year flood flow is shown in Figure 2-2. 

2.1.2 Clouston Rapids GS 
The proposed Clouston Rapids GS will consist of an embankment dam/overflow weir with a 

close-coupled powerhouse (i.e. the powerhouse is integrated with the adjacent dam) located 

near the downstream end of Clouston Rapids (Figure 2-3). The powerhouse will contain one 

5-MW Kaplan turbine and would capture the gross head of 13.5 m. Conceptual engineering 

drawings of the proposed facility, including plan and profile drawings are found in 

Appendix A2. 

The proposed site development is described in more detail in the following sections. 
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2.1.2.1 Summary of Hydraulic Characteristics 
 Maximum head pond level (estimated 1:100 year flood) el 275.9 m 

 Normal Operating Target level  el 274.0 m 

 Minimum Operating Target level  el 273.0 m 

 normal tailwater level downstream of powerhouse el 260.5 m 

 normal operating gross head  13.5 m 

 1:100-yr flood flow  441 m3/s 

 long-term average flow  37.1 m3/s 

 rated powerhouse capacity  50 m3/s 

2.1.2.2 Headworks Structures 

Plates 1 and 2 (Appendix A3) show the layout and details of the flow control structures.  

There is a single 16m-high dam incorporating a 36-m long earth-filled abutment, the 

powerhouse and a 90-m long spillway section, potentially constructed of RCC, although 

construction methodology will be finalized during detailed design. The top of the dam will be 

at elevation 276.5m, with the top of the spillway at an elevation of 274m.  

2.1.2.3 Conveyance System 
Within the head-pond limits, the approach to the intake will be deepened to improve flow to 

the powerhouse.  Water will flow through the intake gate directly into the powerhouse. A 

tailrace channel will be excavated below the powerhouse to return water from the 

powerhouse to the river. As the powerhouse will be close-coupled (connected to the dam) 

there will be no additional conveyance components.  The close-coupled arrangement leads to 

the immediate return of powerhouse flows to the river downstream of the dam and there is no 

section of the river that is bypassed by generation flow. 

2.1.2.4 Powerhouse  

The powerhouse footprint will be approximately 35 m long by 13 m wide.  Plate 3 in 

Appendix A3 shows the plan and a cross-sectional profile of the powerhouse. As noted 

above, the powerhouse will be close-coupled to the dam. It will be founded on bedrock and 

will house a single Kaplan unit of 5MW capacity. 

2.1.2.5 Area of Inundation  
The construction of the dam will create a headpond approximately 52.6 hectares in area at 

the Normal Operating Target level of 274 m, resulting in an incremental increase of 19.9 ha. 

The water level immediately behind the dam will be increased by approximately 7 m and the 

head pond will extend approximately 7.5 km upstream from the dam (approximately 300 m 

downstream from the Buchan Falls GS tailrace).  The head pond inundation area at the LTAF 

and the 1:100 year flood flow is shown in Figure 2-4. 
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2.1.3 Cedar Rapids 
The proposed Cedar Rapids GS will consist of an embankment dam/overflow weir with a 

close-coupled powerhouse located near the downstream end of Cedar Rapids (Figure 2-5). 

The powerhouse will contain one 3.75-MW Kaplan turbine and would capture the gross head 

of 10 m. Conceptual engineering drawings of the proposed facility, including plan and profile 

drawings are found in Appendix A3. 

The proposed site development is described in more detail in the following sections. 

2.1.3.1 Summary of Hydraulic Characteristics 
 Maximum head pond level (estimated 1:100 year flood) el 262.0 m 

 Normal Operating Target level  el 260.0 m 

 Minimum Operating Target level  el 259.0 m 

 normal tailwater level downstream of powerhouse el 250.0 m 

 normal operating gross head  10 m 

 1:100-yr flood flow  529 m3/s 

 long-term average flow  44.6 m3/s 

 rated powerhouse flow capacity  60.0 m3/s 

2.1.3.1.1 Headworks Structures 

The facility will have a single 9.7m-high dam incorporating a 23-m long earth-filled abutment, 

a 95-m long spillway section and powerhouse. The top of the dam will be at elevation 261.7 

m, with the spillway section being set at elevation 260 m (Appendix A3, Plates 1 and 2). 

2.1.3.1.2 Conveyance System 

Within the head-pond limits, the area in front of the intake will be deepened to improve flow to 

the powerhouse.  Water will flow directly into the powerhouse via an intake gate. A tailrace 

channel will be excavated below the powerhouse to return water from the powerhouse to the 

river. There will be no other conveyance components and no section of the river will be 

bypassed as generating flows will pass back into the river immediately downstream of the 

dam.  

2.1.3.1.3 Powerhouse  

The powerhouse footprint will be approximately 35 m long by 10 m wide.  The intake will be 

approximately 11.6 m wide and 3.9 m deep.  Plate 3 (Appendix A3) shows a cross-sectional 

profile of the powerhouse and spillway. 

2.1.3.1.4 Area of Inundation 

The construction of the dam will create a headpond with a total surface area of approximately 

79.7 hectares in area at the Normal Target Operating level of 260 m, resulting in an 

incremental inundation area of 24.7 ha. The water level immediately behind the dam will be 

increased by approximately 6 metres. The head pond will extend approximately 9.5 km 
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upstream of the dam to the base of the Clouston Rapids GS. The head pond inundation area 

at the LTAF and the 1:100 year flood flow is shown in Figure 2-6. 

2.1.4 Power Lines 
The facilities will require the construction of new power lines to deliver power to the existing 

grid. The proposed power line route is shown in Figure 2-7. This Environmental Report 

includes the entire power line required to connect the proposed facilities to the existing grid at 

the Weston Lake interconnection point. This includes the proposed lines from the three 

projects to a common interconnection point, from there to the proposed Third Falls GS, then 

to proposed The Chutes GS and finally to the Weston Lake interconnection point. The 

sections of line from Third Falls GS to the Weston Lake interconnection point are also being 

assessed as part of the Ivanhoe River Class EA process, which includes the Third Falls and 

The Chute Generating Stations. However, these sections of line are included in this ER as 

well, since they are required to deliver power from the Kapuskasing River Projects to the grid.  

Power lines will be constructed from Buchan Falls GS (6.4 km) and Cedar Rapids GS (8.0 

km) to meet at a common point. A short power line from Clouston Rapids GS (2.2 km) will 

interconnect with the line from Buchan Falls GS. Therefore, a total of 16.6 km of new line will 

be required from each facility to the common connection point. From the common point, a 

single power line will run approximately 44 km, connecting to the proposed Third Falls GS 

(which is also being proposed by Xeneca). From there, power will run south along a new 

69-kV power line over a distance of approximately 26.9 km to The Chute GS. From there, a 

single 115-kV power line will run approximately 51.4 km to the HONI Weston Lake substation, 

located between Foleyet and Timmins. The total length of new power line required for the 

Project is therefore approximately 138.9 km. 

2.1.5 Access Roads 
The sites will be accessed from the existing municipal road system northeast of the project 

area near Kapuskasing by Swanson and Chain of Lakes Road for approximately 80 km and 

then west along the existing Buchanan Road for approximately 17 km. A new 5-km long 

comment access road will be constructed from the existing end point of Buchanan Road, with 

separate access roads being constructed to each site from the common road. Figure 2-8 

depicts the proposed access roads to the three proposed facilities. 

Cedar Rapids will have a new 9 km, permanent road, of which only 330 m will be on Crown 

land, with the remaining on privately held land (Tembec). Clouston Rapids will require a new 

4 km permanent access road, with 420 m being on Crown land. Buchan Falls will require a 

new 5 km of access road, beyond Clouston, of which only 900 m is on Crown land. 

Temporary access roads will be required for Buchan Falls and Cedar Rapids.  The routes for 

the access roads will follow the centerline of existing trails which were established for field 

work access during the Class EA process. None of the new roads on Crown Land will require 

water crossings. New access roads in the vicinity of the proposed powerhouse locations can 

be seen in Figures 2-9 through 2-13. 
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2.2 Construction Activities 
The following Sections describe the activities which will take place during the construction of 

the facilities. Xeneca has retained Canadian Projects Limited (CPL) to prepare a Construction 

Management Plan which contains Part A – General Project Requirements, and Part B – 

Kapuskasing River Hydro Projects Construction Details. This Construction Management Plan 

(CMP) is the basis for the construction activities described below. The CMP is provided in 

Appendix B.  

Construction of the facilities is anticipated to occur over 17- 26 month period. The exact 

construction schedule has not been determined at this point, since the start of construction is 

subject to completion of the Class EA process, receipt of permits and approvals, tendering 

and selection of an Engineering, Procurement and Construction (EPC) Contractor, 

completion of detailed design, and equipment supply timelines.  

Each of the facilities will be constructed in stages, with some variation in stage activity with 

each site, as shown in Figures 2-9 to 2-13. The following are the major components/activities 

within each stage which is involved in the construction of the three hydropower facilities 

associated with the project: 

 Stage 1 

 Access road construction,  

 Site preparation, including lay down and works yards 

 Head pond preparation 

 Stage 2 

 Initial cofferdam installation 

 Construction of intake channels and headraces  

 Construction on powerhouse and embankments dams 

 Stage 3 

 Cofferdam installation 

 Construction of powerhouses and tailraces 

 Dam construction 

 Stage 4 

 Cofferdam removal 

 Head pond filling 

 Completion of electrical works 

 Construction of fish enhancement areas 
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 Stage 5 

 Site restoration 

 Commissioning of plant. 

Construction activities are described in the following sections.  

2.2.1 Access Roads 
Activities associated with construction of new access roads include surveying, vegetation 

clearing, grubbing, grading, road base construction, installation of drainage measures 

(e.g. ditches) and watercourse crossing structures, and final surfacing. Blasting may be 

required, depending on bedrock elevations. New roads will be constructed with a 6-m wide 

road surface in a 20 to 30-m wide right of way.   Clearing activities generally involve the use 

of chainsaws, bulldozers, skidders and hauling equipment for transport of cleared material.  

Grubbing (i.e., removal of stumps, embedded wood/debris and any overlying organic 

material) will be necessary within the access road ROW.  It is anticipated that road 

construction will take approximately 4-6 months to complete.   

2.2.2 Distribution Line 
The distribution line right of way (ROW) will typically be 30-m wide, although vegetation 

removal will typically only occur within a 20-m wide corridor, unless up-slope clearing is 

required in the steeper slopes. All trees and large shrubs will be cleared within the 20-m wide 

corridor, although no grubbing will be conducted, unless necessary for equipment passage. 

Vegetation clearing on portions of the distribution line corridor adjacent to the access roads 

will be conducted at the same time as clearing for the access roads. The remaining portions 

of the transmission line corridor (i.e., where it doesn’t run adjacent to the access road) will 

mostly likely be constructed in winter, using track-mounted equipment.  

Where the distribution line runs adjacent to the access road, equipment will use the road to 

cross any watercourses along the distribution line route. Where the distribution line is not 

located adjacent to the road and equipment must cross watercourses, several crossing 

methods may be utilized, including fording, installation of temporary crossing structures, or 

use of ice bridges or snow fills, with mitigation implemented as noted in this ER.  

2.2.3 Site Preparation Including Laydown Area and Works Yard 
Site preparation activities will occur following construction of access roads to the intake, 

sluiceway and powerhouse areas at each site.  These activities will include clearing of trees, 

grubbing, grading and blasting of bedrock, where necessary. All stripping and grubbing 

activities will be conducted with appropriate mitigation to prevent deleterious substances, 

such as sediment, from entering watercourses.     

An approximately 20 000 m2, common laydown area, located near the proposed construction 

camp will service the three sites (See Figure 2-8). Buchan Falls will have one temporary 

laydown area (approximately 5000 m2), along with stockpile areas for material for the 

proposed fish habitat enhancements including one approximately 1500 m 2 area on the west 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 2-8

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

bank, and a 660 m2 - 725 m2 area on the east bank (See Figures 2-9 to 2-11). Clouston 

Rapids will have a laydown area of 5000 m2 (See Figure 2-12). Cedar Rapids will have a 

temporary stockpile area of 2500 m2 for the fish improvement area as well as an additional 

laydown area of 5000 m2 (See Figure 2-13) The total laydown area will be a maximum of 37 

225 m2.    

Clearing of vegetation with diameter greater than 0.05 m (5 cm) will be undertaken in the 

proposed head pond areas. Head pond clearing for Buchan Falls will be 96 ha, Clouston 

Rapids will be 18 ha and Cedar Rapids will be 2.5 ha, for a total of 116.5 ha. An occasional 

tree (1-2 per ha) may be left standing to provide habitat (e.g., perching/roosting sites).  

Shrubs and herbaceous vegetation will be left in place and no grubbing will take place in 

these areas. Clearing will be to an elevation approximately 0.5 m above the proposed Normal 

Operational Target Level for each head pond. Timber will be decked for removal by the SFL 

holder, Tembec.   

2.2.4 Borrow Area 
A new rock cap quarry located off Buchanan Road has been identified as a possible borrow 

pit for the Project (see Figure 2-8). This pit is located on private land owned by Tembec and 

is not located in an area designated under the Aggregate Resources Act; therefore, no 

License under the Act is required for this pit. Geotechnical testing must be completed to 

ensure the material is suitable and adequate for construction purposes. If not, alternative 

borrow areas will need to be identified.   

2.2.5 Construction Camp 
An approximately 17,000 m2 construction camp will be located along the new access road 

near the junction leading to Clouston Rapids as shown in Figure 2-8. The camp will likely 

include prefabricated buildings for sleeping quarters, common areas, eating area, washroom 

facilities and a kitchen. The camp will likely draw water from a temporary intake installed on 

the Kapuskasing River, and treated as necessary to ensure potability to the Ontario Drinking 

Water Standards. If water taking is to exceed 50,000 L/day, a Permit to Take Water (PTTW) 

will be sought from the MOE.  

Liquid sewage from the camp will likely be discharged to a septic system for treatment 

(although it may be contained and hauled to an appropriate disposal facility by an approved 

hauler). The septic system, if used, will require approval from MOE and/or the local Health 

Department, depending on the capacity of the system. Electricity will be provided by portable 

diesel generators, located within the camp footprint. Heating will be electric. Solid waste from 

the camp will be transported by an approved waste hauler to an approved disposal facility. 

The construction camp and any associated components will be decommissioned following 

construction completion.  

2.2.6 Concrete Batch Plant 
A concrete batch plant is proposed to be located off along the new access road in close 

proximity to the rock cap quarry, as shown in Figure 2-8. The area for the batch plant is 

expected to be approximately 5 000 m2. 
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2.2.7 Cofferdams 
Cofferdams will be used to dewater in-stream work areas at each site. The ultimate cofferdam 

design will be completed by the EPC Contractor during the detailed engineering design 

process. For the purposes of assessment in this ER, cofferdams will most likely be 

constructed of clean fill in impermeable rubber liner or 1 m3 sand-filled nylon mesh cargo 

bags with smaller synthetic sand bags and polyethylene plastic sheet liners. Smaller bags will 

be used to fill gaps. They will be installed using an excavator or crane, sequentially into the 

river. Alternatively, cofferdams could also be constructed by additional of clean rock fill to the 

river. All cofferdams will be designed to manage flows up to a 1 in 20 year maximum daily 

flow, though design criteria may be modified based on individual risk assessment conducted 

during the planning stages of construction.  Cofferdams will be removed from the river 

following completion of construction within each area. The locations of the proposed 

cofferdams at each site are shown on Figures 2-9 through 2-13. 

2.2.8 Dam, Conveyance and Powerhouse Construction 
Dams will be constructed at each facility with fixed crest concrete spillways, constructed to 

the Normal Operating Target levels for the respective facility. The spillways will be adequately 

sized to provide the full flow capacity required. Powerhouse construction sequences are 

described in detail within the CMP (Appendix B). The following sections provide details 

regarding the dam, conveyance and powerhouse construction at each of the three sites. 

Construction sequence plans are provided in Figures 2-9 through 2-13.  

2.2.8.1 Buchan Falls 
The dam will include an 8.5m-high, 139-m long concrete spillway section abutted by a 107m 

long embankment portion on the left (west) side. The top of the embankment dam and the 

concrete dam abutment will be at an elevation of 302 m. The concrete dam will have a central 

90m-long spillway section at an elevation of 300m.   

An approximately 20.4m-wide bulkhead structure (potentially with up to four stoplog-

controlled gates) will lead to an approximately 300m–long, 12m-wide open approach channel 

which will lead to an intake structure. This intake will lead to a 165-m long buried penstock 

approximately 3.5-m in diameter, leading to the powerhouse. The powerhouse will be 

approximately 35 m long by 14 m wide.  It will be founded on bedrock and will house a 

single8.2MW Kaplan unit. The powerhouse will be constructed of reinforced concrete 

anchored to the underlying bedrock, with overall dimensions of approximately 22-m wide by 

20-m high by 47-m long.  A horizontal draft tube will direct water from the turbine to the 

tailrace channel downstream from the powerhouse.  A gate will be located at the downstream 

end of the draft tube, designed to be able to close at the full force of the maximum turbine 

discharge, in an emergency situation should the turbines have to be shut down quickly.  The 

powerhouse will also contain electrical and gate rooms housing the station controls, 

switchgear and dry power transformer. The tailrace channel will return water to the 

Kapuskasing River downstream of the powerhouse. (Appendix A2, Plate 3 and Figure 2-10 

showing layout of the proposed Buchan Falls facility).  
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The facility will consist of an open conveyance channel and penstock from the headworks to 

the powerhouse. An embankment dam will be located on the west shoreline, adjacent to the 

spillway, as well a 1 km long saddle dam will be located east of the spillway. There are two 

design options being suggested, the Downstream Powerhouse option and the Upstream 

Powerhouse option, both with similar general access, headworks and powerhouse design. 

The upstream location is the preferred option at this point. The Downstream Powerhouse 

design has the powerhouse located approximately 50 m further downstream compared to the 

Upstream Powerhouse option. There are slight differences in the open channel and penstock 

design but otherwise both options cover the same general area, construction sequencing and 

temporary structures. The saddle dam configuration will be the same for both options. A 

comparison of the design footprint area is provided in Table 2-1.  

Table 2-1: Comparison of Design Footprint for Buchan Falls GS Powerhouse Location Options 

Project Area Upstream Powerhouse 
Footprint (m2) 

Downstream Powerhouse 
Footprint (m2) 

Headrace 9000 9000 

Intake Channel 800 800 

Open Channel 5500 9500 

Penstock 1900 1800 

Powerhouse 300 300 

Powerhouse Yard 300 300 

Substation 400 400 

Tailrace 600 700 

Spillway and Abutments 700 700 

Embankment Dam 500 500 

Saddle Dam 10000 10000 

Fish Improvement 8000 8000 

Total 38000 42000 

 

The elevated water levels in the headpond will require a saddle dam to be constructed 

approximately 300 m southeast of the dam to prevent loss of water from the northern section 

of the headpond during high flood events. The saddle dam will be about 880 m long and 

approximately 2 m high and aligned in an approximately east to west direction with a total 

footprint of 10 000m2. The saddle dam will be sited on private land owned by Tembec 

(Appendix A1, Plate 5).  

Construction of the intake structure and dam will proceed in Stage 2 and 3 respectively, and 

will require dewatering of work areas. Cofferdams will be constructed to isolate and dewater 

instream work areas.  During Stage 2, all flow will remain in the Kapuskasing River channel. 

However, during Stage 3 when the remainder of the dam is being built across the 

Kapuskasing River, all flow will be diverted through a new channel, approximately 100-m 
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long, through the gates in the dam constructed on east bank of the river in Stage 2, and back 

into the Kapuskasing River downstream from the dam work area.      

Excavation of the powerhouse area, open channel and spillway will also be undertaken by 

drilling and blasting. Blast rock will be hauled to the stockpile area and re-purposed as 

needed. The intake structure and penstock will be installed. The spillway structure will contain 

low level gates for construction bypass of water, as noted above.  

Concrete construction of the powerhouse will commence, with the need for wood forming and 

the use of a tower crane. Mechanical and electrical work on the powerhouse will be 

completed.  

Construction of the saddle dam will commence, with drilling and blasting proposed to level the 

site and a combination of earth fill or concrete construction to complete the saddle dam, 

pending on final design. 

The Stage 3 cofferdam has a total length of 100 m, and will divert water flow through the low 

level spillway gate, allowing for the continued construction on the remainder of the spillway 

and the west side embankment dam.  

When excavation of the conveyance is complete, the intake structure and powerhouse can be 

constructed and the penstock installed. Powerhouse construction will commence with the 

placement of a leveling mudslab, followed by successive stages of wood forming, reinforcing 

and embedded steel installation and concrete pouring. This work will require a mobile or 

tower crane set up near the edge of the excavation to move forms, reinforcing steel and other 

materials into and out of the work site. Concrete will likely be placed either by pump truck or 

crane and bucket. All civil, mechanical and electrical works on the powerhouse can be 

completed in this phase. 

Substation construction and transmission line installation can begin once the powerhouse is 

constructed to yard grade and structure backfill is complete. 

Construction of the saddle dam will also take place during this phase.  The construction will 

commence following the clearing of enough area in the head pond to allow access to the 

saddle dam location.  

The downstream (tailrace) cofferdam will involve the placement of the cargo bags to form an 

arc behind which the tailrace excavation will occur on the east bank of the river. It will prevent 

back flows into the work area and will not cross the river channel.   

The areas behind cofferdams will be kept dry by pumping out any seepage water and/or 

precipitation that may be trapped in the work area.  This water will be pumped out to an 

appropriate treatment facility to ensure that discharge criteria are met before it is released 

back to the river.  Approval for the treatment works will be required under Section 53 of the 

Ontario Water Resources Act.  
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Removal of the cofferdams will occur in Stage 4, once the dam and spillway are ready to be 

commissioned.  The cofferdams will be dismantled by removing the cargo bags or excavating 

fill material and allowing water to fill in the area up to the base of the new overflow dam. The 

control structure will be closed, directing water back into the original river channel and over 

the spillway dam.  A diversion channel closure structure will be constructed and the open 

power channel tied into the control structure.   The control structure will then be opened and 

commissioning will commence.   

2.2.8.2 Clouston Rapids 
At this location, there will be a single 16.5 m-high dam incorporating a 36-m long earth-filled 

abutment, the powerhouse and a 90-m long concrete spillway section. The top of the dam will 

be at elevation 276.5 m, with the top of the spillway at an elevation of 274 m (the Normal 

Operating Target level for the head pond). The total footprint for the facilities is detailed in 

Table 2-2.  

Table 2-2: Footprint of Project Components at Clouston Rapids GS 

Project Area Footprint (m2) 

Headrace 900 

Powerhouse 200 

Powerhouse Yard 800 

Substation 700 

Tailrace 3000 

Spillway and Abutments 2200 

Embankment Dam 900 

Total 8700 

 

Within the head-pond limits, the area in front of the intake will be deepened to improve flow to 

the powerhouse.  Water will flow through the intake gate directly into the powerhouse. A 

tailrace channel will be excavated below the powerhouse to return water from the 

powerhouse to the river. As the powerhouse will be close-coupled (connected to the dam) 

there will be no additional conveyance components. It will house a single 5 MW Kaplan unit. 

Construction of the intake and dam structures will proceed in a phased manner, due to 

requirements for dewatering of work areas.  A 240-m long cofferdam will be constructed on 

the east side of the river to dewater the Stage 2 work area Figure 2-12.   

Once the area is dewatered behind the cofferdam, construction of the powerhouse, adjacent 

section of the spillway dam, intake channel and tailrace channel will commence. Concrete, 

along with the use of wood forming and embedded steel is proposed for construction 

materials. The spillway section will incorporate low level gates for the construction bypass of 

water as well as the embankment dam.  
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The removal of the Stage 2 cofferdam, located on the east shoreline will occur in Stage 3. A 

temporary bridge and access road will be installed adjacent to the powerhouse, providing 

access to the west shoreline, where a 100 m long cofferdam will be installed to divert water 

and allow to the construction to proceed on the remainder of the spillway and west side 

embankment dam. Construction of the spillway and west side embankment dam may involve 

some blasting or site leveling and will be constructed with a combination of earthfill or 

concrete construction. Substation and power line construction will be completed in Stage 3.    

Once construction of the dam is complete, the Stage 3 cofferdams will be removed, and 

water will pass through the low level bypass gates but not over the spillway, allowing for the 

headpond level to remain at the existing river level. Once the powerhouse is dewatered 

mechanical and electrical work in the powerhouse will be completed. The gates on the 

powerhouse intake and tailrace will be removed, allowing water to flow through the facility. 

Site restoration will be completed as required.  

2.2.8.3 Cedar Rapids 
At this location, there will be a single 10.7 m-high dam incorporating a 36-m long earth-filled 

abutment along the eastern shoreline adjacent to the powerhouse, a 95-m long spillway 

section and powerhouse housing a 3.75 MW Kaplan turbine. A substation will be located 

immediately next to the powerhouse. The spillway section will be at elevation 260 m 

(Appendix A3, Plates 1 and 2). The total footprint of the facilities is summarized in Table 2-3.  

Table 2-3: Footprint of Project Components at Cedar Rapids GS 

Project Area Footprint (m2) 

Headrace 1000 

Powerhouse 300 

Powerhouse Yard 200 

Substation 400 

Tailrace 700 

Spillway and Abutments 700 

Embankment Dam 600 

Fish Improvement 9000 

Total 12900 

 

Within the head-pond limits, the area in front of the intake will be deepened to improve flow to 

the powerhouse.  Water will flow directly into the powerhouse via an intake gate. A tailrace 

channel will be excavated below the powerhouse to return water from the powerhouse to the 

river. There will be no other conveyance components and generating flows will pass back into 

the river immediately downstream of the dam.  

Construction of the intake and dam structures will proceed in a phased manner, due to 

requirements for dewatering of work areas.  Stage 1 will consist of tree clearing for access 

roads, headpond area and Project structures. The powerline ROW will also be cleared and 
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the permanent access roads and temporary laydown areas will be constructed. It is 

anticipated that tree clearing will be conducted in the winter, while other activities will occur in 

the spring.  

In Stage 2, an approximately 180-m long cofferdam will be constructed on the east side of the 

river to allow for the construction of portions of the powerhouse, spillway gates, headrace and 

tailrace areas to take place in the dry. The cofferdam will be installed by placing rock fill or 

filled cargo bags in the river in small sections as described above for Buchan Falls.  

The powerhouse area may require drilling and blasting. The blast rock and excavated 

materials will be hauled to a storage area and may be used in the construction of Buchan 

Falls or Clouston Rapids, if needed. The construction of the powerhouse will commence, with 

the use of wood forming, embedded steel installation and concrete pouring. A mobile crane 

will be required for this work and concrete will either be placed by a pump truck or by crane 

and bucket. The powerhouse will only be partially built during Stage 2, and the embankment 

dam will also be constructed in Stage 2.  

Stage 3 will begin with the removal of the Stage 2 cofferdam, and installation of a temporary 

bridge connecting to the west side of the river. Temporary access roads will also be installed, 

allowing for access to construct the components on the west side of the river. The Stage 3 

cofferdams will be approximately 190 m in length, and will divert water from remainder of the 

spillway and west side dam into the low level spillway gates previously constructed on the 

east side of the river in Stage 2. Blasting and leveling may be required for the construction of 

the dam and spillway. The embankment dam may require some concrete but this may 

change pending final design.  

The fish improvement areas (approximately 9 000m2), will be installed on the east side of the 

river, using excavated materials to the extent possible. Processing of the excavated materials 

may be required in order to generate appropriately sized material. If required, additional 

material from Buchan Falls or Clouston Rapids or the quarry site can be utilized for the fish 

improvement area.  

Substation and transmission line installation will also commence during this stage. In Stage 4, 

the temporary access roads will be rehabilitated. Once the gates or bulkheads are installed in 

the intake and tailrace, the Stage 3 cofferdams will be removed. Water will flow over the low 

level bypass gates, not over the spillway, allowing the headpond to remain at the existing 

condition. The powerhouse will continue to be built with ongoing mechanical, structural, and 

electrical work.  

The gates or bulkhead will be removed, allowing for water to flow through the powerhouse 

intake and tailrace, in Stage 5. Headpond filling will occur at this point, along with site 

restoration.  

2.2.9 Tailrace Construction 
Each of the three facilities will be have a draft tube which will direct water from the turbine to 

the tailrace channel downstream from the powerhouse.  The draft tube will discharge to an 
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excavated tailrace downstream from the facility.  The tailrace will slope up gradually at a 5:1 

rate to meet the existing channel bed grade.  Tailrace excavation will likely be to bedrock 

near the powerhouse, although the downstream end may be excavated into native sediment.  

Where bedrock has not been exposed, the substrate will be lined with rip rap to prevent 

erosion of the tailrace bed. 

Similarly to the intake and powerhouses, the tailraces will primarily be constructed in the dry, 

since the majority of these features are to be constructed on land or within the confines of 

cofferdams.  Rock plugs will be left at the water’s edge at the downstream end of the tailrace 

to prevent river flow into the working area.  Cofferdams will be built out in the river to isolate 

and dewater the downstream end of the tailrace.  Tailrace excavation will require clearing, 

topsoil and subsoil stripping and bedrock excavation.  The latter task will be completed 

primarily by blasting.  Dewatering of the excavation area will be required throughout the 

construction period to remove any accumulated precipitation or seepage entering the working 

area.  This will be accomplished by pumping the accumulated water in the excavation to a 

filter bag, settling pond or similar treatment method before discharging to the environment. 

The approach to tailrace construction will be similar in all three cases, though the excavation 

for Buchan GS will be further downstream of the dam due to the powerhouse not being close 

coupled.  

2.2.10 Headpond Preparation and Filling 
Prior to headpond inundation, all trees with diameter larger than 0.05 m within the zones to 

be flooded (up to 0.5 m above the Normal Operating Target levels) will be felled and 

removed.  Cutting will primarily be accomplished by hand with chainsaws, although feller 

bunchers or other cutting machinery will be used where possible.  Merchantable timber will be 

hauled off-site (likely via skidder), while non-merchantable timber will be either burned or 

piled above the high water mark or chipped. If burning is the chosen option, a permit may be 

required from MNR. Stumps will be left in the ground. 

Head pond filling will be one of the final project implementation activities for each facility. It is 

anticipated that filling of the Buchan Falls headpond will commence first. While filling, 

downstream flow will be restricted by no more than 10%. , the period of time required to fill 

each headpond may vary from 10.3 days at Buchan, to 3.1 and 3.3 days at Clouston and 

Cedar respectively. The relatively long time required to fill the Buchan headpond is due to its 

being considerably larger than those of the other two facilities. Headpond filling rates may be 

faster (higher flows) or longer (lower flows) depending on when filling actually occurs. Prior to 

headpond infilling, loose woody debris will be removed in the headpond area and inundation 

will occur slowly, limiting the amount of suspended solids. If acceptable levels of turbidity are 

exceeded, head pond infilling will be suspended. These details will be outlined in a formal 

plan providing information on the way that the headpond infilling will occur.  

2.2.11 Waste Management 
It is estimated that approximately 49 000 m3 of waste rock and approximately 124 000 m3 of 

earth will be generated during construction of the three facilities.  It is anticipated that some of 
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the rock and earth will be reused during access road construction/upgrading and as 

construction aggregate, while the remainder of the rock will be used for erosion protection 

along project embankments.  A crusher will be located at the laydown area, adjacent to the 

batch plant, in order to turn excavated rock into aggregate suitable for the required 

construction material.  Soils will be reused to the extent possible, with the remainder 

transferred to a suitable local disposal area (if required). 

Industrial liquids to be used on site during the construction process include fuels, lubricants, 

hydraulic fluids, paints, sealants and others.  All liquids will be properly stored in designated 

areas away from the watercourse.  All waste industrial liquid will be transported off site, by a 

designated waste hauler (Dufour Waste Disposal Inc.) if required, to a designated disposal 

site. 

Solid waste generated during construction will include domestic waste such as food and 

sanitary waste and construction waste such as material packaging and scrap material. Food 

waste will be collected daily and stored in an animal resistant container. Sanitary facilities on 

site will include portable self-contained toilets and washroom facilities in a crew trailer.  All 

solid and sewage wastes will be contained and hauled off site by a designated hauler 

throughout the construction period. No trash, litter or waste materials will be left on site; all 

sub-contractors will be responsible for ensuring the proper disposal of all waste materials.   

2.2.12 Site Cleanup and Rehabilitation   
Upon completion of the construction phase of the project, the contractor will be required to 

rehabilitate the site. Prior to the commencement of construction work, pictures documenting 

the original site conditions will be taken. Site restoration will be completed with the idea of 

returning the area to the pre-construction state. Site rehabilitation will be to minimize the 

potential for soil erosion, provide improved wildlife habitat and improve aesthetics of the area.  

Rehabilitation will include removal of all construction materials and wastes, and the grading 

and revegetation of all exposed sites that may be prone to erosion. All disturbed access 

roads and work areas will be reclaimed as soon as possible after completion of construction. 

Where natural erosion protection measures may not be possible or practical, suitable physical 

erosion protection methods will be used. 

2.3 Dam Operating Plans 
The proposed operation plan for the facilities is detailed within the Report: Proposed Cascade 

Operating Flows and Levels: Kapuskasing River Sites: Lapinigam Rapids, Middle Twp 
Buchan and Near North Boundary prepared by ORTECH Consulting Inc., dated June 16, 

2014. A copy of the report is included as Appendix C. Hatch also prepared unsteady state 

HEC-RAS modeling to simulate the flow and head pond water levels during the months of 

February, August and November, under a variety of the operating options, including the 

cascade and partial cascade options discussed below.  

During high flow periods (i.e., when river flows exceed the flow capacity of the generating 

facilities plus any compensatory flow), all three facilities will operate as run-of-river plants, 

and pass all natural inflow downstream through the powerhouse and spillway, without 
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modifying flow rates.  During extremely low flow periods (i.e. when natural flows are equal to 

or less than the minimum compensatory flow (the monthly Q95 value), which is also lower 

than the minimum operational turbine flow) all flow would be passed through the dam and no 

power generation would occur. This occurrence is not anticipated, based on historical flow 

records.  

When the river flows exceed the minimum turbine flow plus the minimum compensatory flow, 

but are lower than the maximum flow capacity of the facilities, the Buchan Falls GS will 

operate as a modified run-of-river project (peaking), with some storage of water during off-

peak hours (e.g., 7 pm to 11 am) for later release during on-peak hours (e.g., 11 am to 7 pm). 

During this time period, Clouston Rapids GS and Cedar Falls GS will operate as either 

cascading facilities (Option 1) or partially cascading facilities (Option 2). Cascading 

operations (Option 1) mean  that the Clouston Rapids and Cedar Rapids facilities will 

essentially operate as run of the river facilities, operating when inflows are sufficient (e.g., 

when Buchan Falls is operating and passing water downstream). Partial cascading 

operations (Option 2) result in some storage of water occurring in the Clouston Rapids and 

Cedar Rapids head ponds for later release, such that flows downstream from Cedar Rapids 

are more consistent with natural inflows to the Buchan Falls GS head pond. Both the 

cascading and partially cascading facility options are being assessed in this ER, although 

ultimately, one option will be selected as the preferred operational strategy.  The proposed 

operational regimes of each facility, during periods when flow does not exceed the generating 

capacity and they are not operating in run-of-river mode, are described by facility in the 

following sections.  

2.3.1 Buchan Falls  
When Kapuskasing River flows are less than the sum of the generating capacity of the 

Buchan Falls GS (50 m3/s) and the minimum compensatory flow through the bypass reach 

(the monthly Q95 value), the Buchan Falls GS will be operated as a modified run-of-river 

facility.  During typical operation in this manner, the facility will modify the natural flow in the 

river by storing some of the water in the river during the off peak hours (7:00 pm to 11:00 am) 

by increasing the head pond water level. During these periods, flow downstream from the 

facility would be less than the natural flow rate in the river. During daytime hours when the 

demand for electricity in the province is greater (i.e. on business days from 11:00 a.m. to 7:00 

p.m.), this stored water would be released to generate electricity through the powerhouse at a 

higher flow than would naturally be present in the river. This would result in decreasing water 

levels in the head pond as water is taken out of storage.   

When the river flow (measured as the average daily flow) is less than or equal to the 

minimum required compensatory flow, the generating facility will not be operated and the 

incoming flow will bypass the facility by flow through the bypass reach.  This flow would also 

be below the minimum operating flow of 15 m3/s.  During those times, all flow in the river will 

pass through the bypass reach rapids.  Based on the flow duration curve, this situation is not 

expected to occur except, theoretically, in the event of an extreme low flow, drought situation.  
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These conditions are not reflected in the weekly average flows presented in Table 2-4 due to 

the unlikelihood of its occurrence.  The final selection of the turbines will dictate the exact 

minimum turbine flows, but for the purposes of this report, the minimum operating flow is 

assumed to be approximately 30% of the maximum turbine capacity (15 m3/s).  All river flow 

in excess of the station capacity (50 m3/s) will pass over the dam and through the bypass 

reach.  When the flow is greater than the sum of the maximum operating capacity plus the 

required minimum bypass flow (the monthly Q95 value), the Buchan Falls facility would be 

operating as a run of river facility. Assuming a minimum compensatory flow of 3 m3/s (for the 

purposes of this discussion), the flow duration curve indicates that daily flows will exceed 53 

m3/s approximately 20% of the time on an annual basis (i.e., water will be spilling over the 

dam approximately 20% of the time during the year).  The majority of this high flow operation 

(59%) is expected to occur in spring, while the remainder will occur in limited periods during 

the other seasons. Table 2-4 lists the seasonal and annual breakdowns of how often high-

flow run of river operations will occur at the Buchan Fall GS. During the period when the 

facility is operating in a strict run of river mode, the headpond levels will not fluctuate due to 

operation.   

Table 2-4: Frequency of Operation Modes at Buchan Falls GS 

Operation Percentage of Time Each Operating Mode Occurs 

Annual Spring Summer Fall Winter 

Run of River 
(Flow> powerhouse 
and bypass flow) 

20 82 24 13 20 

Flow modification (flow 
<powerhouse capacity 
and bypass and > 
minimum powerhouse 
and bypass 

40 14 54 32 40 

Flow modification (Flow 
< than minimum 
powerhouse and > 
bypass flow) 

40 4 22 65 40 

Run of River 
(Flow< minimum 
bypass flow (Q95) 

0 0 0 0 0 

 
Modified flow operation will occur when the natural flow in the river is below the combined 

maximum turbine flow and minimum bypass flow (the monthly Q95) but above the minimum 

compensatory flow. This will occur approximately 80% of the time on an annual basis, 

although it will vary depending on the time of year, since the minimum compensatory flow 

varies on a monthly basis. During these flow conditions, some of the natural river flow during 

nighttime and/or weekend hours will be stored and used to produce electricity during daytime 

hours.  
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There are two modes of modified flow operation. In the first, the facility will run at a reduced 

rate at night,  when natural river flows are between the combined minimum turbine flow of 

15 m3/s plus the required compensatory Q95 flow ) and the maximum turbine capacity 

(50 m3/s). The lower operating flow rate will vary depending on the monthly Q95, which will 

be the actual minimum compensatory flow. In this case, the facility will run continuously, but 

not all of the flow will be used for generation. Some of the water will be retained during the 

off-peak hours (7 pm to 11 am) and the headpond volume will be increased while generation 

is occurring. The stored water will then be used to operate the GS at a higher flow rate than 

would otherwise occur with the natural flows in the river during the on-peak hours (11 am to 

7 pm). This operation will result in downstream flows that are less than natural river flows 

occurring during nighttime (flow restricted) and higher than natural river flows (flows 

augmented) during daytime hours when power is being generated at a higher rate. The 

minimum flow in this mode of operation is never less than the sum of the minimum turbine 

capacity and the minimum compensatory flow.   

In the second type of modified flow operation, the facility will be stopped at night and the 

incoming water will be stored in the headpond. The stored water will then be used to generate 

power at as close to maximum capacity as is possible during the daytime. This type of 

operation will occur during the times when the flows are between the minimum compensatory 

flow) and the sum of minimum compensatory flow and the minimum turbine capacity of 

15 m3/s. Instead of passing this flow (which is too low to operate the plant) the facility will 

store water in the headpond until enough is stored to allow operation for as many daytime 

hours as possible.  The lower the natural river inflow, the longer the period of stoppage will 

be. However the flow will not be halted for more than 24 hours. When the facility operates in 

this mode, the maximum operating flow rate will be 33 m3/s through the turbine. The minimum 

required bypass flow at all times will be maintained while the turbine operation is stopped as 

well as when generation resumes.   

The Buchan Falls GS will be operated in one of two modes of operation, depending on which 

is selected as the preferred option for the combined operations of all three plants. Option 1 

consists of operating Buchan Falls, Clouston Rapids and Cedar Rapids as a full cascade, 

while Option 2 has Clouston Rapids and Cedar Rapids operating as partial cascade facilities 

to assist in the attenuation of the flows from the Buchan Falls facility. In both modes of 

operation, Buchan Falls will primarily operate as previously described, although under 

Option 2, water level fluctuations will be reduced during modified peaking operations to allow 

the downstream plants to renaturalize the flow. Each potential mode of operation is discussed 

in the following sections. 

Option 1 – Cascading Flows  

Figure 2-14 provides a daily graph of operations for all three facilities, including head pond 

level and outflows for days representing this mode of modified flow operation for the typical 

November flow. November is used to represent a typical day, where river flows are between 

18 and 53 m3/s (26.1 m3/s is used as the inflow to Buchan Falls GS). For the purposes of this 
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graph, the minimum compensatory flow was assumed to be 3 m3/s, although this value will 

actually be the monthly Q95. As shown on the graphs on Figure 2-14, generation would occur 

at the plant capacity of 50 m3/s) during the daytime hours (11 am to 7pm). Starting at 7 pm, 

plant flow would be reduced to 0 m3/s through the plant over the span of one hour, where it 

would stay until being increased up to 34.80 m3/s between 7 and 8 am where it would run 

until being increased back up to 50 m3/s over a span of one hour, starting at 10 am. 

Assuming a starting headpond level of 299.02 m, the headpond would gradually increase to 

an elevation of 299.94 m (a vertical increase of 0.92 m) between 7 pm and 11 am, when 

downstream flows are reduced to take water into storage. The head pond would then 

gradually decrease to the starting elevation as the facility is generating at maximum capacity 

between 11 am and 7 pm. Throughout the 24 hour period, a continuous minimum flow of the 

monthly Q95 would be put through the bypass reach at all times. 

Figure 2-15 provides a daily graph of operations for all three facilities, including head pond 

water levels and plant discharge flows for days representing this mode of modified flow 

operation in August. August is used to represent a typical very low flow day where river flows 

are less than the combined minimum turbine flow and compensatory flow (16.1 m3/s is used 

as the inflow for the graph). As shown on the graph for Buchan Falls, generation would occur 

during the daytime hours (11 am to 7pm) at a flow of 34.9 m3/s, which is less than the plant 

capacity. Starting at 7 pm, plant flow would be stopped over the span of one hour, where it 

would stay until being increased back up to 34.9 m3/s over a span of one hour, starting at 10 

am. During the period when the flow through the plant is stopped, the only flow in the river 

would be the continuous minimum compensatory flow. Assuming a starting headpond level of 

299.35 m, the headpond would gradually increase to an elevation of 299.96 m (a vertical 

increase of 0. 61 m) between 7 pm and 11 am, when downstream flows are reduced to take 

water into storage. The head pond would then gradually decrease to the starting elevation as 

the facility is generating between 11 am and 7 pm. 

Option 2 – Partial Cascading Flows 

Figure 2-14 provides a daily graph of operations, including head pond level and outflows for 

days representing this mode of modified flow operation in November, which is used to 

represent a typical day, where river flows are between the minimum and maximum combined 

turbine and compensatory flows (26.1 m3/s is used as the inflow to Buchan Falls GS). As 

shown on the graphs on Figure 2-14, generation would occur at the maximum of 40 m3/s) 

during the daytime hours (11 am to 7pm). Starting at 7 pm, plant flow would be reduced to 

12.96 m3/s over the span of one hour, where it would stay until being increased back up to 40 

m3/s over a span of one hour, starting at 10 am. Assuming a starting headpond level of 

299.50 m, the headpond would gradually increase to an elevation of 299.96 m (a vertical 

increase of 0.46 m) between 7 pm and 11 am, when downstream flows are reduced to take 

water into storage. The head pond would then gradually decrease to the starting elevation as 

the facility is generating at maximum capacity between 11 am and 7 pm. Throughout the 24 

hour period, the continuous minimum compensatory flow would be passed through the 

bypass reach at all times. 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 2-21

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Figure 2-15 provides a daily graph of operations, including head pond water levels and plant 

discharge flows for days representing this mode of modified flow operation in August, which is 

used to represent a typical very low flow day, where river flows are less than the combined 

minimum turbine flow and required compensatory flow (16.1 m3/s is used as the inflow for the 

graph).  

As shown on the graph, generation would occur during the daytime hours (11 am to 7pm) at a 

flow of 30 m3/s, which is less than the plant capacity. Starting at 7 pm, plant flow would be 

stopped over the span of one hour, where it would stay until being increased back up to 

14.8 m3/s over a span of one hour between 7 and 8 am, and then back to 30 m3/s over the 

span of another hour, starting at 10 am. During the period when the flow through the plant is 

stopped, the only flow in the river would be the continuous minimum compensatory flow. 

Assuming a starting headpond level of 299.45 m, the headpond would gradually increase to 

an elevation of 299.93 m (a vertical increase of 0.0.48 m) between 7 pm and 11 am, when 

downstream flows are reduced to take water into storage. The head pond would then 

gradually decrease to the starting elevation as the facility is generating between 11 am and 

7 pm. 

Table 2-5 outlines the breakdown of flow through the powerhouse and spillway, for day and 

night periods, based on average monthly flows in the river for typical, wet and dry years. 

Assumed compensatory flow rates of 3 m3/s are included in the table for assessment 

purposes, but the actual compensatory flow rates will be the monthly Q95 values, which will 

vary on a monthly basis. As seen in the table, daytime generation during the months of 

January, February, March, August and December occurs at less than the maximum plant 

capacity, during all flow types. In typical and dry years, generation also occurs below the 

maximum capacity in April, September, October and November, although in wet years, 

generation could occur at the maximum capacity.  Nighttime generation is typically reduced to 

zero during typical, wet and dry flow periods in the months of January, February, March and 

December, while during typical and dry years, nighttime generation typically ceases in the 

months of August and September.  Spillway flows in excess of the minimum continuous 

compensatory flow typically occur in April (wet years only), May and June (wet years only).  

Table 2-5: Proposed Monthly Powerhouse and Spillway Flows in Typical, Wet and Dry Years 

Month Condition Inflow 
(m3/s) 

Time of Day Powerhouse 
Flow 
(m3/s) 

Spillway 
Flow1 
(m3/s) 

January Wet 14 Day 31.5 3.0 

Night 0.0 3.0 

Typical 11 Day 22.5 3.0 

Night 0.0 3.0 

Dry 8 Day 15.8 3.0 

Night 0.0 3.0 
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Month Condition Inflow 
(m3/s) 

Time of Day Powerhouse 
Flow 
(m3/s) 

Spillway 
Flow1 
(m3/s) 

February Wet 10 Day 21.6 3.0 

Night 0.0 3.0 

Typical 9 Day 16.9 3.0 

Night 0.0 3.0 

Dry 6 Day 15.0 3.0 

Night 0.0 3.0 

March Wet 10 Day 20.0 3.0 

Night 0.0 3.0 

Typical 8 Day 14.3 3.0 

Night 0.0 3.0 

Dry 6 Day 15.0 3.0 

Night 0.0 3.0 

April Wet 120 Day 50.0 70.0 

Night 50.0 70.0 

Typical 26 Day 36.6 4.0 

Night 15.0 4.0 

Dry 9 Day 15.0 4.0 

Night 0.0 4.0 

May Wet 201 Day 50.0 151 

Night 50.0 151 

Typical 132 Day 50.0 82.0 

Night 50.0 82.0 

Dry 75 Day 50.0 25.0 

Night 50.0 25.0 

June Wet 80 Day 50.0 29.5 

Night 50.0 29.5 

Typical 54 Day 50.0 4.0 

Night 50.0 4.0 

Dry 30 Day 47.4 4.0 

Night 15.0 4.0 

July Wet 50 Day 50.0 3.0 

Night 45.2 3.0 

Typical 30 Day 50.0 3.0 

Night 16.1 3.0 

Dry 16 Day 32.5 3.0 

Night 0.0 3.0 
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Month Condition Inflow 
(m3/s) 

Time of Day Powerhouse 
Flow 
(m3/s) 

Spillway 
Flow1 
(m3/s) 

August Wet 29 Day 47.1 3.0 

Night 15.0 3.0 

Typical 17 Day 32.5 3.0 

Night 0.0 3.0 

Dry 10 Day 20.0 3.0 

Night 0.0 3.0 

September Wet 30 Day 50.0 3.0 

Night 15.7 3.0 

Typical 17 Day 32.5 3.0 

Night 0.0 3.0 

Dry 7 Day 15.0 3.0 

Night 0.0 3.0 

October Wet 45 Day 50.0 3.0 

Night 37.9 3.0 

Typical 28 Day 45.9 3.0 

Night 15.0 3.0 

Dry 16 Day 32.5 3.0 

Night 0.0 3.0 

November Wet 43 Day 50.0 3.0 

Night 35.3 3.0 

Typical 27 Day 42.0 3.0 

Night 15.0 3.0 

Dry 19 Day 19.2 3.0 

Night 15.0 3.0 

December Wet 24 Day 34.2 3.0 

Night 15.0 3.0 

Typical 17 Day 32.5 3.0 

Night 0.0 3.0 

Dry 12 Day 26.1 3.0 

Night 0.0 3.0 

 Notes: 

1 Spillway flow includes a minimum compensatory flow of 3 m3/s for assessment purposes, 

but these values will actually be the monthly Q95 flow rates, which will be higher than 3 

m3/s.  

The intended operating curve for the Buchan Falls head pond is presented in Figure 2-16. 

The maximum and minimum target operating levels as well as 1:100 year flood levels are 
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depicted.  The Normal Operating Level target for the head pond will be 300.0 m (the sill level 

of the overflow section of the dam), and the Minimum Operating Target will be 299.0 m, 

resulting in a maximum daily fluctuation range of 1.0 m. Xeneca will operate the head pond 

within this range when flows are less than the plant capacity (50 m3/s). When flows in the 

river exceed the plant capacity, it will be running constantly, and head pond water levels will 

increase and decrease as flows increase and decrease naturally. The 1:100 year flood level 

is 301.9 m. 

The process of intermittent holding and release of the flow during the modified operations will 

lead to operational fluctuations in the headpond volume and levels over the course of a day 

(24 hr period). The magnitude of the fluctuation will be dependent on the prevailing flow.  The 

magnitude of the fluctuations will depend on the flows which are occurring during head pond 

storage and the as well as the targeted level of generation when the plant resumes operation 

following storage. The maximum range of fluctuation during modified operations will be 1 m.   

2.3.2 Clouston Rapids 
During high flow periods (i.e., natural river flows in excess of the combined maximum turbine 

flow capacity (50 m3/s) and the minimum continuous downstream flow – the monthly Q95), the 

facility will operate as a run of the river facility, generating at the maximum capacity 

continuously, and passing all other flow through the spillway. The facility would also operate 

as a run of the river facility when flow in the river is lower than the continuous minimum flow, 

since it would be shut down and not able to operate.  

During all other periods, the Clouston Rapids GS will be operated in one of two modes of 

operation, depending on which is selected as the preferred option. Option 1 consists of 

operating Clouston Rapids as a cascade plant, while Option 2 has it operating as a partial 

cascading facility to assist in the attenuation of the flows from the upstream Buchan Falls 

facility. Each potential mode of operation is discussed in the following sections. 

Option 1 – Cascading Flows 

Under the cascade operating regime (Option 1), the headpond level will be maintained at a 

constant elevation and the Clouston Rapids plant will simply pass the incoming flows from 

Buchan Falls GS down the river while generating. No storage will be attempted.  As the 

Clouston Rapids facility has the same flow capacity and minimum turbine operating flows as 

does the Buchan Falls facility, flows which are passed from upstream will be passed by the 

Clouston facility, with a minimal time lag.  The Clouston facility operational scenarios will be 

similar in frequency to those of Buchan under normal operations.  

The hourly head pond levels, inflows and outflows for the Clouston Rapids facility during 

cascade operations using the average daily flows for November and August are shown in 

Figures 2-14 and 2-15, respectively.  In November, (assuming a natural inflow to Buchan 

Falls of 26.1 m3/s), the Clouston Rapids facility will generate electricity between 11 am and 7 

pm, at a flow rate of 50 m3/s, which is the same as at Buchan Falls. The facility will not 

operate between 7 pm and 11 am (with a one hour ramping up or down period), similar to 
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Buchan Falls. The headpond will stay at a constant elevation throughout the 24-hour period 

(~274.0 m under this scenario), since the facility will essentially be passing the inflow it 

receives from Buchan Falls GS. The continuous minimum flow would always be passed 

downstream. In August, (assuming a natural inflow to Buchan Falls of 16.1 m3/s), the 

Clouston Rapids facility will generate electricity between 11 am and 7 pm, at a flow rate of 

34.9 m3/s, which is the same as at Buchan Falls. The facility will not operate between 7 pm 

and 11 am (with a one hour ramping up or down period), similar to Buchan Falls. The 

headpond will stay at a constant elevation throughout the 24-hour period (274.0 m under this 

scenario). The Normal Operating Level is 274.0 m and the Minimum Operating Level is 

273.0 m.  

Under this option, flow would be similar in the downstream Cedar Rapids facility (see 

Section 2.3.3), resulting in significant differences in flow downstream from Cedar Rapids to 

inflow to Buchan Falls during some periods of the day and year when modified operations are 

occurring. This flow difference would be attenuated within the 40 km long reach of the 

Kapuskasing River downstream to the Old Woman Falls GS. Changes in water level at this 

point in the river due to operations of the proposed Xeneca facilities would be 0.1 m or less. 

Option 2 – Partial Cascading Flows 

Under Option 2, the Clouston Rapids head pond would be used to store some of the flow 

being discharged through Buchan Falls, and release it slowly to Cedar Rapids, such that 

operation of Cedar Rapids can then re-naturalize the outflow from the facility so it matches 

the inflow into Buchan Falls. Under this Option, the Kapuskasing River between the Buchan 

Falls head pond and the tailrace of Cedar Rapids would, overall, operate as a run-of-river 

operation, but the Clouston Rapids and Buchan Falls facilities would operate as modified 

peaking facilities under certain flows.  

Figures 2-14 and 2-15 depict the hourly head pond levels, inflows and outflows for the 

Clouston Rapids facility during partial cascade operations using the average daily flows for 

November and August, respectively. In August, (assuming a natural inflow to Buchan Falls of 

16.1 m3/s), the Clouston Rapids facility will generate electricity between 11 am and 7 pm, at a 

flow rate of approximately 30 m3/s, which is similar to the flow passed through Buchan Falls. 

The head pond elevation will stay relatively constant at approximately 274.0 m throughout the 

day. The facility will not operate between 7 pm and 11 am (with a one hour ramping up or 

down period), similar to Buchan Falls. The only inflow will be the continuous flow from 

Buchan Falls (the monthly Q95 value).  

In November, (assuming a natural inflow to Buchan Falls of 26.1 m3/s), the Clouston Rapids 

facility will generate electricity between 11 am and 7 pm, at a flow rate of approximately 40 

m3/s, which is similar to the flow passed through Buchan Falls. The head pond elevation will 

stay relatively constant at approximately 274.0 m throughout the day. The facility will operate 

at a reduced flow rate (12.96 m3/s) between 7 pm and 11 am (with a one hour ramping up or 

down period), similar to Buchan Falls. The intended operating curve for the Clouston Rapids 

head pond is presented in Figure 2-17. The maximum and minimum target operating levels 
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as well as 1:100 year flood levels are depicted.  The Normal Operating Level target for the 

head pond will be 274.0 m (the sill level of the overflow section of the dam), and the Minimum 

Operating Target will be 273.0 m, resulting in a maximum daily fluctuation range of 1.0 m. 

Xeneca will operate the head pond within this range when flows are less than the plant 

capacity (50 m3/s). When flows in the river exceed the plant capacity, it will be running 

constantly, and head pond water levels will increase and decrease as flows increase and 

decrease naturally. The 1:100 year flood level is 275.9 m. 

2.3.3 Cedar Rapids 
During high flow periods (i.e., natural river flows in excess of the combined maximum turbine 

flow capacity (60 m3/s) and the minimum continuous downstream flow(to be agreed upon with 

regulatory agencies), the facility will operate as a run of the river facility, generating at the 

maximum capacity continuously, and passing all other flow through the spillway. The facility 

would also operate as a run of the river facility when flow in the river is lower than the 

continuous minimum flow, since it would be shut down and not able to operate.  

During all other periods, the Cedar Rapids facility will be operated in one of two modes of 

operation, depending on which is selected as the preferred option. Option 1 consists of 

operating Cedar Rapids as a cascade plant, while Option 2 has it operating as a partial 

cascading facility to attenuate fluctuating flows from the upstream Buchan Falls facility. 

Option 1 – Cascading Flows 

Under the cascade operating regime (Option 1), the headpond level will be maintained at a 

constant elevation and the Cedar Rapids plant will simply pass the incoming flows from 

Buchan/Clouston down the river while generating. No storage will be attempted.  As the 

Cedar Rapids facility has a higher flow capacity and higher minimum turbine operating flows 

as does the Buchan facility, flows which are passed from upstream will be passed by the 

Clouston facility, with a minimal time lag.  The Cedar facility operational scenarios will be 

similar in frequency to those of Clouston under normal operations.  

The hourly head pond levels, inflows and outflows for the Cedar facility during cascade 

operations using the average daily flows for November and August are shown in Figures 2-14 

and 2-15, respectively. In November, (assuming a natural inflow to Buchan Falls of 26.1 

m3/s), the Cedar Rapids facility will generate electricity between 11 am and 7 pm, at a flow 

rate of up to 60 m3/s, responding to natural and upstream plant flows into the head pond. The 

headpond will stay at a constant elevation throughout the 24-hour period (260.0 m under this 

scenario), since the facility will essentially be passing the inflow it received from Buchan 

Falls/Clouston Rapids. The continuous minimum flow during this time period would always be 

passed downstream. 

In August, (assuming a natural inflow to Buchan Falls of 16.1 m3/s), the Cedar Rapids facility 

will generate electricity between 11 am and 7 pm, at a flow rate of up to 52 m3/s, which is 

slightly higher than Buchan Falls and Clouston Rapids, due primarily to increase flow in the 

Kapuskasing River, due to inflows from the Dunrankin River. The facility will not operate 
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between 7 pm and 11 am (with a one hour ramping up or down period), similar to Buchan 

Falls/Clouston Rapids. The headpond will stay at a constant elevation throughout the 24-hour 

period (260.0 m under this scenario). The Normal Operating Target is 260.0 m and the 

Minimum Operating Target is 259.0 m.  

Under this option, there would be significant differences in flow downstream from Cedar 

Rapids to inflow to Buchan Falls during some periods of the day and year when modified 

operations are occurring. This flow difference would be attenuated within the 40 km long 

reach of the Kapuskasing River downstream to the Old Woman Falls GS. Changes in water 

level at this point in the river due to operations of the proposed Xeneca facilities would be 

0.1 m or less. 

Option 2 – Partial Cascading Flows 

Under Option 2, the Cedar Rapids head pond would be manipulated to re-naturalize the 

outflow from the facility so it matches the natural inflow into Buchan Falls. Under this Option, 

the Kapuskasing River between the Buchan Falls head pond and the tailrace of Cedar Rapids 

would, overall, operate as a run-of-river operation, but the Clouston Rapids and Buchan Falls 

facilities would operate as modified peaking facilities under certain flows.  

Figures 2-14 and 2-15 depict the hourly head pond levels, inflows and outflows for the Cedar 

Rapids facility during partial cascade operations using the average daily flows for November 

and August, respectively. In November, (assuming a natural inflow to Buchan Falls of 26.1 

m3/s), the Cedar Rapids facility will generate electricity throughout the 24-hour period, at a 

constant flow rate of 31.4 m3/s to match inflows in the Kapuskasing River upstream from 

Buchan and tributary inputs. During this period, the head pond will rise and fall in response to 

changing inflows from Clouston Rapids. The low elevation of 259.1 m will occur at 11 am, and 

the headpond will rise to approximately 259.95 by 7 pm, as Clouston generates at a higher 

output throughout the day. When operations from Clouston decrease at 7 pm, the Cedar 

Rapids headpond will be drawn down to the starting elevation throughout the nighttime and 

morning period.  

In August, (assuming a natural inflow to Buchan Falls of 16.1 m3/s), the Cedar Rapids facility 

will discharge a constant outflow of approximately 19.4 m3/s to match the sum of 

Kapuskasing River inflows to Buchan Falls and tributary inflows. During this period, the head 

pond elevation will rise and fall in response to changes in discharge from Clouston Rapids. 

The head pond will reach a low elevation of 259.1 at 11 am, increase in elevation at 

approximately 260.0 m by 7 pm (as Clouston is generating power during the day). Once 

Clouston shuts down, the head pond will be drawn down to the starting elevation to maintain 

constant discharge until 11 am, when Clouston resumes operations.  

This mode of operation results in the greatest magnitude of water level fluctuation in the 

Cedar Rapids headpond, but re-naturalizes flow in the Kapuskasing River immediately 

downstream from the tailrace, as opposed to Option 1 (Cascading Operations), which relies 
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on distance to attenuate flow changes over a 40-km long stretch of river downstream from 

Cedar Rapids. 

The intended operating curve for the Cedar Rapids head pond is presented in Figure 2-18. 

The maximum and minimum target operating levels as well as 1:100 year flood levels are 

depicted.  The Normal Operating Level target for the head pond will be 260.0 m (the sill level 

of the overflow section of the dam), and the Minimum Operating Target will be 259.0 m, 

resulting in a maximum daily fluctuation range of 1.0 m. Xeneca will operate the head pond 

within this range when flows are less than the plant capacity (60 m3/s). When flows in the 

river exceed the plant capacity, it will be running constantly, and head pond water levels will 

increase and decrease as flows increase and decrease naturally. The 1:100 year flood level 

is 262.0 m. 

2.3.4 Operation Control 
Xeneca will employ one or more full-time operators (based in Kapuskasing) to monitor the 

facility and conduct general maintenance activities.  It is anticipated that the operator will be 

at one of the plants once per day from Monday to Friday, and as required on evenings and 

weekends.  Additional staff will be utilized on an ‘as required’ basis for specific maintenance 

and repair activities.  The facilities will also have remote operation capability.  Long-term 

access will be via the upgraded and new access roads constructed during the construction 

phase. 

2.3.5 Water Management Plan 
An amendment to the Mattagami River WMP will be required before the facilities commence 

operation.  Current waterpower operators within this plan include the Ontario Power 

Generation generating stations on the Mattagami River, the Tembec Spruce Falls Inc. facility 

(dam and generating station) in Kapuskasing and the Hydromega generating stations 

downstream of the project.  

2.4 Facility Maintenance Activities 
Facility maintenance activities include normal activities that are conducted on a regular basis 

to ensure that equipment is maintained in good operation.  Common repairs that could be 

expected over the life of the facility are also included in this category.  Facility maintenance 

activities include: 

 oil changes for transformers and other oil filled equipment 

 manual trash rack debris removal 

 transmission line corridor and road side vegetation maintenance 

 facility cleaning (e.g., floor sweeping, mopping, washroom cleaning) 

 minor concrete repairs on powerhouse or on spillway crest and downstream face 

 occasional mechanical and electrical repair of equipment within the powerhouse 

 access road grading and/or application of dust control 
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 snow removal. 

A comprehensive facility inspection program will also be developed and implemented to 

ensure the facility is functioning properly and remedial works will be implemented as 

necessary based on the results of inspections.   

2.5 Decommissioning 
Waterpower projects are designed for long life spans, typically in excess of 100 years with 

ongoing maintenance, repair and upgrade programs.  As such, decommissioning of the 

facility is highly unlikely to happen in less than 100 years.  If facility decommissioning is to 

occur, an environmental assessment process based on the environmental knowledge, 

standards, and legislative requirements in place at that time would need to be undertaken as 

required and all necessary permits and approvals would have to be obtained prior to 

implementation of the decommissioning. 
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Figure 2-14 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Head Pond Water Levels and Outflows – Option 1 Vs. Option 2 – November
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Figure 2-15 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Head Pond Water Levels and Outflows – Option 1 Vs. Option 2 – August

H3
36

54
2_

Ju
ly_

17
_2

01
4_

rm



296.5

297.5

298.5

299.5

300.5

301.5

302.5

H
ea

d 
Po

nd
 W

at
er

 L
ev

el
 E

le
va

ti
on

 (
m

)

Month

1:100 Year Flood Elevation
Maximum Target Operating Level
Minimum Target Operating Level
Flood Zone (River Flow > Plant Capacity)
Normal Operating Zone (River Flow < Plant Capacity)

Legend

Figure 2-16
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Buchan Falls GS - Head Pond Water Level Operational Targets
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Figure 2-17
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Clouston Rapids GS - Head Pond Water Level Operational Targets
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Figure 2-18
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Cedar Rapids GS - Head Pond Water Level Operational Targets
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3. Public, Aboriginal and Agency Consultation  

Consultation with members of the public, aboriginal communities and representatives of 

regulatory agencies has been occurring since the beginning of the EA process and is still 

ongoing.  Consultation has been in accordance with federal and provincial requirements for 

approvals and environmental assessment processes.  Consultation is an important 

component of the environmental assessment process as a means to determine local issues, 

potential impacts of the Project and to assist in the identification of mitigation strategies to 

prevent or minimize potential effects. Though no federal environmental assessment is 

required for the project, consultation was undertaken so as to satisfy the requirements for a 

federal Fisheries Act Authorization application subsequent to the EA process.  A number of 

federal and provincial policy and guidance documents were consulted, including: 

Federal Guidance 

 Applications for Authorizations under Paragraph 35(2)(b) of the Fisheries Act Regulations 

(DFO, 2013). 

Provincial Guidance 

 OWA Class EA for Waterpower Projects (OWA, 2014). 

 Class EA for MNR Resource Stewardship and Facility Development Projects (MNR, 

2003). 

 Code of Practice – Consultation in Ontario’s Environmental Assessment Process (MOE, 

2007). 

The OWA Class EA requires the completion of a Public Consultation Plan and an Aboriginal 

Consultation Plan.  Both of these plans were drafted and provided to the agencies for review. 

Copies of these final plans are provided in Appendices C1and C2 respectively.   

The following sections provide: 

 a description of the consultation activities completed and to be completed in accordance 

with federal and provincial processes; 

 issues raised as a result of the consultation activities, responses to comments/questions 

where appropriate, and relevant Sections of this report, where the issue is discussed. 

As described in Section 2.1.4, the proposed distribution lines for the Project will include a 

69 kV line extending 26.9 km from the proposed Third Falls GS to the proposed Chute GS, 

and then a 115 kV transmission line  spanning 51.4 km from the Chute GS to the HONI 

Weston Lake substation located between Folyet and Timmins (See Figure 2-7). Consultation 

related to this portion of the Project area was conducted as part of the Class Environmental 

Assessment of the Ivanhoe River Project, and documented within Ivanhoe River: The Chute 

and Third Falls Generating Stations Class Environmental Assessment for Waterpower 
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Project, prepared by Ortech Consulting Inc., April 9, 2014 for Xeneca Power Development 

Inc. Consultation conducted for the Ivanhoe River Project commenced in 2010 with the 

Notice of Commencement for the Project, and remains ongoing. 

Consultation activities related to the Ivanhoe River Project have not been incorporated into 

this Section of the Report. To review the documentation related to the consultation conducted 

as part of the Class EA for the Ivanhoe River Project please view the full document, available 

on Xeneca’s website at: 

http://www.xeneca.com//files/01%20Ivanhoe%20Class%20EA%20Final%20April%209,%202

014.pdf  

3.1 Stakeholder List 
At the beginning of the Class EA process, a list of stakeholders including federal, provincial 

and municipal agencies, non-governmental organizations, local businesses, Aboriginal 

communities, resources users and other potentially affected and/or interested parties was 

developed.  The original stakeholder list was formulated based on guidance contained within 

the MNR’s Site Information Package for the Upper Kapuskasing River (MNR, 2011), 

discussions with agencies and knowledge of groups and other stakeholders that may have an 

interest in the Project.  As correspondence regarding the Project was received during 

consultation activities, these names were added to the stakeholder list.  As notifications were 

required [e.g., of a Public Information Centre (PIC)], the stakeholders listed were sent the 

notification. 

Stakeholders contacted for this Project are provided below in Table 3-1. 

Table 3-1: Stakeholders Contacted for the Project 

Federal Government 
Canadian Environmental Assessment Agency 
Environment Canada 
Fisheries and Oceans Canada (DFO) 
Health Canada 
Aboriginal Affairs and Northern Development Canada 
Transport Canada (TC) 
Natural Resources Canada (NRCan) 
Provincial Government 
Ministry of the Environment  
Ministry of Natural Resources  
Ministry of Tourism, Culture and Sport 
Ministry of Transportation 

Municipal Government 
Corporation of the Township of Chapleau 
Corporation of the Town of Kapuskasing 
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First Nations 
Brunswick House First Nation (Dusk Lake and Mountbatten) 
Flying Post First Nation 
Chapleau Cree First Nation 
Chapleau Ojibway First Nation 
Taykwa Tagamou First Nation 
Mattagami First Nation  
Michipicoten First Nation 
Missinabie Cree First Nation 
Moose Cree First Nation  
Constance Lake First Nation 
Wabun Tribal Council 
Mushkegowuk Council 
Kapuskasing Indian Friendship Centre 
Métis Nation of Ontario 
Northern Lights Métis Council  
Timmins Métis Council  
Local Moose Cree First Nation members calling themselves the Kapuskasing Cree 
Non-Governmental Agencies/Associations 
Air Ivanhoe 
Army Cadets   
Borden Lake Campers Association 
Canadian Ski Instructors Alliance  
Chapleau Anglers and Hunters Club 
Chapleau Arctic Watershed Snowmobile Club  
Chapleau ATV Club 
Chapleau Centennial Museum 
Chapleau Tourist Association 
Club Autoneige Les Grondeurs Snowmobile Club 
College Boreal, Pakuskasing Campus 
Do Little Inn 
Gosenda Lodge  
Hearst, Mattice-Val Cote Chamber of Commerce 
Kap Rod & Gun Club 
Kap Sno-Rovers 
Kapuskasing Nordic Skiers 
Kinniwabi Long Rifles Club  
Ontario Federation of Anglers and Hunters 
Ontario Recreational Canoeing and Kayaking Association 
Ontario Rivers Alliance 
Paddle Canada 
Red Pine Lodge 
Timmins Chamber of Commerce 
Whitewater Ontario 
Industry/Commercial Stakeholders 
Agrium Kapuskasing Phosphate Operations  
Tembec Spruce Falls Inc. 
Hydromega I 
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3.2 Record of Public, Aboriginal Community and Agency Issues and 
Concerns 
Comments via letters, telephone calls, meetings and emails have been received regarding 

the Project.  Comments have also been provided via comment sheets at the various PICs. 

These have become part of the record of public, Aboriginal and agency issues and concerns, 

and are documented in various tables presented in Sections3.3 (Public/Stakeholder 

Consultation), 3.4 (Aboriginal Consultation) and 3.5 (Agency Consultation).   

3.3 Public/Stakeholder Consultation 
The primary methods used in conducting Xeneca’s public consultation program have included 
public notifications via newspaper notices, direct mailings and e-mails as well as Public 
Information Centres (PICs). The following sections provide details regarding the public 
consultation activities undertaken for this environmental assessment.  

3.3.1 Public/Stakeholder Consultation Summary 

3.3.1.1 Notice of Commencement – Summer 2010 
An English version of The Notice of Commencement (NOC) was published in The 

Kapuskasing NorthernTimes, on July 28 and August 4, 2010. A French version of the NOC 

was published in L’Horizon on August 25 and September 1, 2010.  A copy of the NOC and 

various tearsheets are provided in Appendix D3. 

3.3.1.2 Comments Received Following the Notice of Commencement 
Following the NOC, one email and two telephone calls from members of the pubic were 
received. A summary of comments is provided in Table 3-2.  

Table 3-2: Issues Raised by Public/Stakeholders Following the Notice of Commencement and 
Project Response 

Comment/Question Project Response 

Request for information regarding road 
access 

Stakeholder was sent Project information including 
websites. Access roads to the Project will be 
located on lands privately owned by Tembec.   

Road access is desirable, connection to 
the grid is desirable, theft is an issue. 
Landing spot should be maintained.  

Road access by the public will be at the discretion 
of the landowner (Tembec). Security on site is 
briefly discussed in Section 5.4.11 and 6.4.8.   
Maintenance of portage routes during and following 
construction is discussed in Section 5.4.6.  

 

3.3.1.3 Notice of Public Information Centre – October 2010 
The Notice of Public Information Centre (NPIC) for the Project was published in the 
Kapuskasing Northern Times on October 20, 2010 in English, and Chapleau Express on 
October 23, 2010, in French. A copy of the NPIC and various tearsheets are provided in 
Appendix D4. Following the publication of the notice, there were no comments received. 
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3.3.1.4 Notice of Public Information Centre - Rescinded – October 2010 
The NPIC for the Project was rescinded in the Kapuskasing Northern Times on October 27, 
2010 in English, and on October 28, 2010 in French and in the Chapleau Express on October 
30, 2010, in French and English. A copy of the notice and various tearsheets are provided in 
Appendix D5. Following the publication of the rescinded NPIC, there were no comments 
received. 

3.3.1.5 Meeting with Air Ivanhoe – November 2, 2010 
Xeneca held a meeting with Air Ivanhoe on November 2, 2010. Topics of discussion included 
Xeneca’s company profile; the Waterpower Class EA process (Class EA); the conceptual 
Project design and development timelines.  Table 3-3 details the concerns discussed during 
the meeting on November 2, 2010 and the Project response.  Both comments were related to 
potential impacts arising from developing the Kapuskasing Lake Outlet site, which was being 
considered at the time, but which was subsequently removed as a potential project site.   

Table 3-3: Summary of Concerns Raised by Air Ivanhoe during November 2, 2010 Meeting and 
Project Response 

Comment/Question Project Response 

Protection of the remote tourism 

surrounding Kapuskasing Lake 

The Kapuskasing Outlet site is no longer being 

developed; as such there is no longer a potential 

impact regarding the construction of the access 

road in this location. Site access will be limited, with 

access roads to the Project located on lands 

privately owned by Tembec.   

Concern regarding the visual presence of 

a road as detrimental to business. 

The Kapuskasing Outlet site is no longer being 

developed; accordingly, the associated visual 

presence is no longer a concern in this location. 

The aesthetic impacts of the Project are described 

in Sections 5.4.8 and 6.4.7.  

3.3.1.6 Updated Notice of Commencement – November 2010 
A revised NOC was subsequently published in The Kapuskasing Northern Times, on October 

20, 2010 and in the Chapleau Express on November 13 and 20, 2010 in both English and 

French. This revision provided further details regarding the Project. A copy of the updated 

NOC and various tearsheets are provided in Appendix D6. Following the publication, no 

comments were received. 

3.3.1.7 Notice of Public Information Centre – January 2011 
A NPIC was published in the Chapleau Express on January 8, 2011 in French and English 
and in the Weekender on January 6, 2011, in French and English prior to the PICs on 
Tuesday, January 11, 2011 and Wednesday, January 12, 2011.  Members of the stakeholder 
mailing list who had provided email addresses were notified of the PIC via email on 
January 4, 2011. Appendix D7 contains a copy of the NPIC and various tearsheets. Following 
the publication and distribution of the NPIC, no comments were received. 
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3.3.1.8 Public Information Centres – Tuesday, January 11, 2011, and Wednesday, January 12, 2011 
PICs were held on Tuesday, January 11, 2011 from 4:00 pm to 8:00 pm at the Civic Centre, 
Auditorium, 88 Riverside Drive, Kapuskasing, ON; and Wednesday, January 12th, 2011 from 
4:00 pm to 8:00 pm at the Royal Canadian Legion, 33 Legion Street, Chapleau, ON.  Display 
boards were set up to provide information regarding the Project, and comment sheets were 
offered to all those present at the PIC as a means of providing comments and/or identifying 
concerns.  Representatives from Xeneca were on hand to provide information and answer 
questions.  

The purpose of the first PIC was to provide stakeholders with an opportunity to: 

 review preliminary design concepts; 

 obtain information regarding the environmental assessment and approvals process; 

 discuss the Project with Xeneca staff and consultants and identify any concerns related 
to the Project; 

 provide input with regard to pertinent background information related to the Project area; 

 be added to the stakeholder mailing list. 

A copy of the display material is included in Appendix D8. All attendees signing in at the PICs 
were added to the stakeholder mailing list. Twenty-three (23) people signed in at the PIC on 
Tuesday, January 11, 2011 and representatives from the MNR and MOE were also in 
attendance.  One (1) comment sheet was submitted during/following the PIC, however no 
comments were included. A copy of the submitted form is included in Appendix D8.    

Fourteen (14) people signed in at the PIC on Wednesday, January 12, 2011 and 
representatives from the MOE were also in attendance.  Three (3) comment sheets were 
completed during/following the PIC (Contained in Appendix D8). Table 3-4 provides a 
summary of the comments submitted and the Project response.  

Table 3-4: Issues Raised by Stakeholders during the PIC Wednesday, January 12, 2011 and 
Project Response 

Comment/Question Project Response/How Issue Addressed 

Re-routing or maintaining existing portage 

trails.  

Potential impacts to portage routes during 

construction and operation are discussed in 

Section 5.4.6. 

Information requested regarding the 

employment application process for facility 

monitoring positions.  

Employment Applications can be made directly to 

Xeneca.  

Request more geographic reference points 

on the notification maps such as 

Kapuskasing River and Elsas.  

Comment was noted. Maps in this environmental 

report describe project area and study area in more 

detail than display boards did.  
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3.3.1.9 Comments Received following the January 2011 Public Information Centres 
Following the January 2011 PICs, email correspondence was received from various 
stakeholders regarding potential concerns with the Project.  

3.3.1.9.1 Agrium Kapuskasing Phosphate Operations 
Table 3-5 provides a summary of the comments and questions submitted by Agrium 
Kapuskasing Phosphate Operations (Agrium) following the January 2011 PICs, and the 
Project response.  

Table 3-5: Issues Raised by Agrium following the January 2011 PICs and Project Response  

Comment/Question Project Response 

Agrium Kapuskasing Phosphate 

Operations (Agrium) expressed concern 

regarding the maintenance of Cargil 

Road via email dated January 13, 2011.  

Xeneca responded on January 13, 2011 via email 

suggesting a potential meeting in future to discuss 

road access as the Project progresses. Cargill Road is 

not be part of the proposed construction traffic route.  

Agrium requested information regarding 

the location of the grid connection, and 

the location of Xeneca’s base of 

construction for the Project via email 

dated February 9, 2011.   

Xeneca provided the PIC boards from January 2011 

as information about the Project via email on February 

11, 2011. Information and locations of the 

transmission line interconnection and construction 

camp are provided in Section 2.  

3.3.1.9.2 Ontario Federation of Anglers and Hunters 
Table 3-6 provides a summary of the comments and questions submitted by the Ontario 
Federation of Anglers and Hunters (OFAH) following the January 2011 PICs, and the Project 
response.  

Table 3-6: Issues Raised by the OFAH following the January 2011 PICs and Project Response 

Comment/Question Project Response 

The Ontario Federation of Anglers and 

Hunters (OFAH) sent correspondence on 

January 11, 2011 regarding potential 

impacts to fish passage.  

Xeneca gave a presentation to the OFAH on 

November 1, 2012 providing general information on 

the company, small hydroelectric Projects and 

overview of Xeneca’s proposed Projects. A copy of 

the presentation is included as Appendix C9. 

 Potential impacts of the Project on fish movement 

during construction in Section 5.3.9.2, while impacts 

to fish due to blockage of movement are discussed in 

Section 6.3.7.1. 

3.3.1.9.3 Other Project Stakeholders 
Table 3-7 provides a summary of the comments and questions submitted by other Project 
stakeholders following the January 2011 PICs, and the Project response.  
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Table 3-7: Issues Raised by Other Stakeholders following the January 2011 PICs and Project 
Response 

Comment/Question Project Response 

Via email February 28, 2011: How will the 
Project affect water levels in the 
surrounding rivers as well as Kapuskasing 
Lake and Kingfisher Lake?  

Water level changes as a result of the Project are 
described in Section 6.3.3.  

Via email February 28, 2011: What type of 
impact do you foresee on fishing in the 
area?   

Potential physical and social impacts of the Project 
on the aquatic environment during construction are 
discussed in Sections  5.3.9 and 5.4.5.  Operational 
impacts are discussed in Sections 6.3.7 and 6.4.4. 

Via emails February 28, 2011 and March 
19, 2011: Will the hydroelectricity be 
distributed to Elsas?  

Via email March 15, 2011: The transmission line 
route will be east of the Project and will not supply 
Elsas.  

Via email February 28, 2011: Will new 
access roads extend to Elsas? And if so, 
will these be gated? Will campers in Elsas 
have access to new access roads?  

Access roads for the Project are not proposed to 
extend to Elsas.  

Via email March 6, 2011: Has construction 
begun, and affect portage use?  

Via email March 9, 2011: no construction has 
commenced and the Project is currently in early 
planning stages.  

See Section 5.4.6 for a discussion regarding 
potential impacts to portage routes.  

3.3.1.10 Updated Project Description Report – November 2011 
An email was sent on November 8, 2011 to notify stakeholders that an updated Project 
Description Report was available on the Xeneca website. 

3.3.1.11 Notification to MNR’s Confidential Stakeholders – October 17, 2012 
On October 17, 2012 Xeneca requested that MNR distribute correspondence to any 
confidential stakeholders (BMA holders, baitfish harvesters, etc.) who may be potentially 
interested in or affected by the Project. A copy of this correspondence is provided in 
Appendix D10.  

3.3.1.12 Notice of Public Information Centre – June 2013 

3.3.1.13 The Notice of Public Information Centre (NPIC) for the Project was published in Kapuskasing 

Northern Times on Thursday June 20, 2013 and Thursday June 27, 2013, prior to the PIC.  

Appendix D11 contains copies of the NPIC and various tearsheets.  An email was provided 

on June 21, 2013 notifying the stakeholders of the public meeting. The NPIC was added to 

the website on June 21, 2013. Following the publication of the NPIC, no responses were 

received from stakeholders.  Public Information Centre – Wednesday, July 3, 2013 
Public Information Centre (PIC) was held on Wednesday, July 3, 2011 from 4:00 pm to 8:00 
pm at the Civic Centre, Auditorium, 88 Riverside Drive, Kapuskasing, ON.  Display boards 
were set up to provide information regarding the Project.  A copy of the display material is 
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included in Appendix D12. Representatives from Xeneca and Hatch were on hand to provide 
information and answer questions.  

The purpose of this PIC was to provide stakeholders with an opportunity to: 

 receive an update on the Project and review revised design concepts; 

 obtain updated information regarding the environmental assessment and approvals 
process; 

 review information related to the archaeological assessments and biological surveys; 

 discuss the Project with Xeneca staff and consultants and identify any concerns related 
to the Project; 

 provide input with regard to pertinent background information related to the Project area; 

be added to the stakeholder mailing list. Twenty-two (22) people signed in at the PIC on 
Wednesday, July 3, 2013.  Three (3) comment sheets were completed during/following the 
PIC. Copies of comment sheets are provided in Appendix D12.  

In addition to the comment sheets provided at the 2013 PIC, Xeneca provided a “Socio-
Economic Questionnaire” to garner information related to stakeholder use of the Kapuskasing 
River. Two (2) questionnaires were completed during the PIC and copies are provided in 
Appendix D12. Information which details stakeholder use of the Project area has been 
incorporated into the characterization of the existing environment.  

3.3.1.14 Comments Received following the July 2013 Public Information Centre 
Following the July 3, 2013 PIC no additional comments have been received regarding the 
Project. 

3.4 Aboriginal Community Consultation  
Consultation activities undertaken with potentially interested Aboriginal communities are 
documented in the following Sections.  A copy of the Aboriginal Consultation Plan is provided 
in Appendix D2.  

3.4.1 Aboriginal Communities Consulted 
The following Aboriginal communities have been included in Xeneca’s Aboriginal consultation 
activities for the Project:  

 Brunswick House First Nation 

 Chapleau Cree First Nation 

 Chapleau Ojibway First Nation 

 Constance Lake First Nation  

 Flying Post First Nation  

 Mattagami First Nation  
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 Métis Nation of Ontario 

 Michipicoten Cree First Nation  

 Missanabie Cree First Nation 

 Moose Cree First Nation 

 Moose Cree First Nation (Kapuskasing Cree) 

 Northern Lights Métis Council 

 Taykwa Tagamou First Nation 

 Timmins Métis Council 

 Wabun Tribal Council  

3.4.2 Aboriginal Community Consultation Activities to Date 
With the exception of the Moose Cree First Nation (Kapuskasing Cree); Northern Lights Métis 
Council; Timmins Métis Council; Métis Nation of Ontario and the Wabun Tribal Council, all of 
the Aboriginal communities listed in Section 3.4.1 were included in the Aboriginal community 
consultation activities detailed in Sections 2.4.2. Details regarding consultation with the 
Moose Cree First Nation (Kapuskasing Cree); Northern Lights Métis Council; Timmins Métis 
Council; the Métis Nation of Ontario and the Wabun Tribal Council are provided in 
Sections 2.4.4 through 2.4.8.  

3.4.2.1 Project and Proponent Introductions – June 2010 
Xeneca sent written correspondence to Aboriginal communities in June 2010 which provided 
introductory information on Xeneca; information regarding the Class EA process as well as 
Project location information. Appendix D13 contains copies of the letters provided.  

3.4.2.2 Traditional Ecological Knowledge Studies – July 2010 
On July 8, 2010 Xeneca provided written correspondence to Aboriginal communities clarifying 

the potential for community funding and available government funding options that exist. 

Additionally, Xeneca expressed the willingness to support Traditional Ecological Knowledge 

studies. Appendix D14 contains copies of the letters provided.  

3.4.2.3 Invitation to Participate in Archaeological Assessments – September 2010 
On September 16, 2010 Xeneca sent written correspondence to Aboriginal communities to 
invite members of the community to participate in the archaeological assessments that were 
being conducted for the Project. Appendix D15 contains copies of the letters provided.  

3.4.2.4 Invitation to Attend PICs – October 2010 
On October 13, 2010 Xeneca sent the Aboriginal communities an invitation to the PICs for the 
Project. Xeneca reiterated the issuance of the Notice of Commencement for the Project; 
provided information regarding the Class EA process and provided the Project website for 
additional information. Appendix D16 contains copies of the letters provided.  
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3.4.2.5 Invitation to Attend PICs Rescinded – October 2010 
On October 25, 2010 Xeneca rescinded the invitation to the PICs for the Project and advised 
that the events would be rescheduled at a later date. Appendix D17 contains copies of the 
letters provided.  

3.4.2.6 Project Description – December 2010 
On December 20, 2010 Xeneca provided written correspondence which included the Project 
Description, available for download from an FTP site, to the Aboriginal communities and 
expressed an interest in their availability for participation in a Class EA Coordination meeting. 
Appendix D18 contains copies of the letters provided.  

3.4.2.7 Email Invitation to Attend January 11 and 12, 2011 PICs – January 2011 
Xeneca provided an email notification of the January 11, and 12, 2011 PICs to the Aboriginal 
communities. A copy of the NPIC was attached (See Appendix D7). Xeneca also called the 
Aboriginal communities prior to the PICs to extend the invitation. Appendix D19 contains 
copies of the emails.  

3.4.2.8 Compilation of Past Correspondence – May 2011 
On May 13, 2011 Xeneca sent Aboriginal communities a compilation of notices and past 
correspondence intended for continued review, comment and consultation. Xeneca also 
included the Aboriginal Community Consultation Plan. Appendix D20 contains copies of the 
letters.  

3.4.2.9 Stage One Archaeological Assessment Information – June/July 2011 
On June 13, 2011, June 29, 2011, July 15, 2011 Xeneca sent Aboriginal communities 
information regarding the undertaking of archaeological assessments in the Project area by 
Woodland Heritage Services and provided a summary report of the Stage 1 Archaeological 
Assessment. Xeneca also stated that work would be commencing on the Stage Two 
Archaeological Assessments and that any interest in community members participating in 
these studies would be a benefit. Xeneca offered to make a presentation and/or a follow-up 
field tour to the community should participation not be possible during the fieldwork 
schedules. Copies of the letters are available in Appendix D21.  

3.4.2.10 Aboriginal Consultation Plan – August 2011 
On August 31, 2011, the Aboriginal Consultation Plan along with a covering letter was 

provide to each Aboriginal community. The covering letter indicates that the Environmental 

Assessment process for the proposed four sites on the Kapuskasing River is being completed 

and that further consultation is possible throughout the upcoming permitting and review 

process. Copies of the letters provided on August 31, 2011 along with the 2011 Aboriginal 

Consultation Plan are provided in Appendix D22.  

3.4.2.11 Updated Project Description Report – November 2011 
An updated Project Description Report was provided to Aboriginal communities on November 

7, 2011. Appendix D23 contains a copy of this correspondence.  
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3.4.2.12 Sturgeon Studies – July 2012 
On July 3, 2012, July 10, 2012, July 25, 2012 correspondence regarding a Lake Sturgeon 

fisheries study being undertaken at the Cedar Rapids site was provided to Aboriginal 

communities. Copies of the correspondence are provided in Appendix D24.  

3.4.2.13 Stage Two Archaeological Assessment Information – August 2012 
In August 2012, Xeneca provided emails indicating that due to the remoteness of the Project, 
site visits for the community would not be available and a community visit from the 
archaeologist was offered.  Appendix D25 contains copies of these emails.   

3.4.2.14 Sturgeon Study – October 2012 
The 2012 Lake Sturgeon RIN Netting Investigation Report (Hatch) was provided to Aboriginal 

communities on October 31, 2012. A copy of the report and correspondence which included a 

brief overview of the study is available in Appendix D26.  

3.4.2.15 Notice of Information Centre – June 2013 
An email invitation to attend an Information Centre for the Project on July 3, 2013 from 1:00 
pm to 4:00 pm was provided to Aboriginal communities on June 21, 2013.  A copy of the 
NPIC was included as an attachment to the email invitation. Copies of email correspondence 
are provided in Appendix D27.    

3.4.2.16 Stage 2 Archaeological Assessment Report – April 2013 
On April 11, 2013 a copy of the Stage 2 Archaeological Assessment Reports was provided to 
Aboriginal communities for consideration. The report was accompanied by an overview 
explaining the archaeological assessment process. Copies of correspondence are provided in 
Appendix D28. 

3.4.2.17 Information Centre – Wednesday, July 3, 2013 
An Information Centre for Aboriginal and First Nation members was held on Wednesday, July 
3, 2011 from 1:00 pm to 4:00 pm at the Civic Centre, Auditorium, 88 Riverside Drive, 
Kapuskasing, ON.  Display boards were set up to provide information regarding the Project.  
A copy of the display material is included in Appendix D12. Representatives from Xeneca and 
Hatch were on hand to provide information and answer questions.  

The purpose of this PIC was to provide stakeholders with an opportunity to: 

 receive an update on the Project and review revised design concepts; 

 obtain updated information regarding the environmental assessment and approvals 
process; 

 review information related to the archaeological assessments and biological surveys; 

 discuss the Project with Xeneca staff and consultants and identify any concerns related 
to the Project; 

 provide input with regard to pertinent background information related to the Project area; 
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be added to the stakeholder mailing list. A total of fourteen (14) people signed in at the 
Information Centre.  One (1) comment sheet was completed by an individual who indicated 
membership with the “Kapuskasing Cree” (Moose Cree First Nation). Table 3-8 details the 
comments provided and Project responses.  A copy of the comment sheet is provided in 
Appendix D29.  

In addition to the comment sheets provided at the 2013 PIC, Xeneca provided a “Socio-
Economic Questionnaire” to garner information related to stakeholder use of the Kapuskasing 
River. One (1) questionnaire was completed during the PIC. A copy of the questionnaire is 
provided in Appendix D29.  

Details of stakeholder use of the Project area has been incorporated into the characterization 
of the existing environment section of this report. Specific concerns and issues raised via the 
questionnaires are also summarized in Table 3-8 below. 

Table 3-8 - Issues Raised by Stakeholders during the 2013 PIC and Project Response 

Comment/Question Project Response 

Expressed concern regarding the effect of 
the Project on wildlife and fish.  

Aquatic and terrestrial effects of the Project during 
construction are discussed in Sections 5.3.8, 5.3.9 
5.3.11 and 5.3.12, while operational effects are 
discussed in Sections 6.3.6, 6.3.7, 6.3.9 and 6.3.10.  

Would Xeneca be willing to build a fish 
hatchery as part of the Project?  

The building of a fish hatchery is not proposed as 
part of the project.  

Expressed concern regarding the potential 
effect of headpond creation 

Effects of headpond creation are addressed in 
Sections 6.3.6.1 and 6.3.6.2. 

 

3.4.2.1 Comments Received following the July 2013 Information Centre 
Following the July 3, 2013 Information Centre no additional comments have been received 
regarding the Project. 

3.4.3 Additional Consultation with Aboriginal Communities  

3.4.3.1 Brunswick House First Nation  
Communication with the Brunswick House First Nation has been ongoing as documented in 
Section 3.4.2.above. In addition, the following consultation efforts have also been 
undertaken:  

 Xeneca provided an update on the progression of the Memorandum of Understanding 

(MOU) with the Wabun Tribal Council, as well as an update on the status of the Project 

via telephone conversation on March 1, 2012.  

 Xeneca provided an update on the Project as requested by Brunswick House First Nation 

via email on April 17, 2012.   
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3.4.3.2 Chapleau Cree First Nation  
Communication with the Chapleau Cree First Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Concerns and 
questions raised by the First Nation are summarized in Table 3-9. Copies of correspondence 
and minutes of meetings are provided in Appendix D30.  

 In an email dated July 20, 2010 Dean Assinewe, Aboriginal Relations Liaison for Xeneca 

introduced himself and welcomed the opportunity to make a presentation to Chief and 

council on [August 10, 2010].  

 A meeting with Chief and Council took place on August 10, 2010. Following the Chief and 

Council meeting On August 10, 2010. Xeneca set up information panels at the Creefest 

event which was ongoing and spent August 10 and 11, 2010 meeting and answering 

questions with the community’s Home Coming participants.  

 Xeneca met with Chief Corston and four Council members on January 27, 2011.  

 Xeneca provided Chief and Council with four additional copies of the revised Project 

Description on February 2, 2011 as per their request during the meeting of January 27, 

2011.  

 On October 6, 2011, Xeneca provided a letter to Chief and Council indicating that the 

consideration of culturally significant trees are a part of an ongoing process with the 

Ministry of Tourism and Culture and are being considered to determine if they are in the 

zone of impact for any of their projects.  

 Xeneca met with Chief and Council on November 28, 2011 at the Chapleau Cree Band 

Office.  In response to this meeting Xeneca provided updated Project Description Reports 

and a non-disclosure agreement to be signed that will allow for the review of proprietary 

information on February 13, 2012. On March 6, 2012 Xeneca also provided 

environmental studies to Alexandre Litvinov, Fisheries Consultant for review, at the 

request of the Chapleau Cree First Nation. No comments have been received from 

Mr. Litvinov. 

 On June 25, 2012 Xeneca received a donation request from Chapleau Cree First Nation 

in support of their 2012 Pow-Wow. A response letter and donation were provided on 

July 16, 2012.  

 On August 7, 2012, a community meeting took place describing the Project and 

introducing environmental and engineering information. Culturally modified trees were 

identified in the vicinity of the Project. An action item was to obtain further information on 

the culturally modified trees.  

 On September 25, 2012 a meeting with Chief and Council occurred. The importance of 

the culturally modified trees was discussed. It was indicated that the location of these 

trees is within the vicinity of the Project, specifically the truck turnaround area for the 

Project. A site visit was recommended to specifically show the location of these trees. 
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Other discussions regarding a non-disclosure agreement and letter of intent also 

occurred. On September 26, 2012 an email was provided containing the non-disclosure 

agreement and letter of intent.  

 A teleconference on November 14, 2012 indicated concerns regarding fish spawning 

success following construction and culturally modified trees located in vicinity of the 

Project.  

 On February 22, 2013 Xeneca provided written correspondence to update the First 

Nation on development efforts on the Kapuskasing River.  

 On May 28 2013 Xeneca hosted a helicopter tour of the Project sites and an information 

session at the Chapleau Cree Community centre. According to the sign-in sheets, 

36 people attended the information session. Xeneca made a presentation to the attendee 

which included a poster board presentation.  

 On September 16, 2013, Chief Corston requested from Xeneca a list of the concerns or 

comments provided by his community. On September 18, 2013, an email along with a 

copy of the letter detailing the concerns from his community was provided.  

Table 3-9: Summary of Issues Raised by Chapleau Cree First Nation 

Comment/Question Project Response 

Meeting – August 10, 2010 

Concern to community regarding the 
use of cement for the dam 

The proposed characteristics for each facility are 
described in Section 2.2.  

First Nations should be at the top end 
of communication  

Xeneca will demonstrate transparency by working with 
the community through the EA and archaeological 
studies and keeping an opened communication 
exchange.  

Concern that the Project will not be 
operated as a run-of-river facility 

The project is not proposed as a run of river project. 
Surface water hydrology and hydraulics are discussed 
in Section 6.3.3.  

Meeting – January 27, 2011 

Council and the Chapleau Cree would 
only support projects if they are green 
and would outright oppose a concrete 
style dam. Stated that the Chapleau 
Cree would only support a run-of-river 
facility that has as little impact as 
possible in terms of impacting the river 
system. 

Xeneca is currently working with CCFN to reach a 
project benefits agreement. 
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Comment/Question Project Response 

There have been substantial 
improvements in environmentally 
friendly designing and the  Chapleau 
Cree members  would like to see these 
incorporated in Xeneca’s design 
features so as to minimize impacts.  

At a briefing of CCFN Chief Keeter Corston and 
members of his council and band manager, Xeneca 
provided responses to concerns raised regarding 
environmental effects of the project, size and type of 
weir and construction materials. Xeneca noted its effort 
to minimize environmental footprint and to use as much 
natural material as possible in the structures. 

The Chapleau Cree do not agree that 
the Project is proposed on Crown 
lands, and that the rights to the waters 
were not ceded with the Treaty 
documents under Treaty 9.  

Comment has been noted.  

 

Meeting- November 28, 2011 

Requested an information session and 
a question and answer session in the 
Winter of 2012.  

A community meeting took place on August 7, 2012.  

Meeting – August 7, 2012 

Methyl-mercury was noted to be a 
concern for the community. What 
happens if there are high levels of 
mercury in the fish?  

Effects on Aquatic Biota due to accumulation of methyl 
mercury are assessed in Section 6.3.7.5.  

Community requested a visual to gain a 
better understanding of what the 
Project would look like.  

Xeneca commissioned a set of artist’s 
drawings/renditions of the Project and presented it at 
the May 28, 2013 Information Centre.   

Meeting – November 14, 2012 

What would happen if the Project 
moved forward? 

Following the completion of the EA process, the Project 
would proceed subject to any other required permits 
and approvals.  

What would happen if the project 
failed?  

Accidents and malfunctions, including dam failure are 
addressed in Section 7.  

What happens to fish spawning 
when the flow is slowed down in the 
river? 

Effects to Aquatic Biota during construction are 
assessed in Section 5.3.8, while effects during 
operation are assessed in Section 6.3.6. 

Meeting – September 25, 2012 

Raised the issues of culturally modified 
trees. That these are located directly 
on-site, that they are living and that 
they require protection.  

Potential effects to Archaeological and Heritage 
Resources (which contains protection methods) are 
assessed in Section 5.4.10.  
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3.4.3.3 Chapleau Ojibway First Nation 
Communication with the Chapleau Ojibway First Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D31.  

 Xeneca met with representatives of the Chapleau Ojibway First Nation on November 25, 
2013. Representatives of both Xeneca and Hatch introduced the Project and 
environmental studies that have been completed to date.  

3.4.3.4 Constance Lake First Nation  
Communication with the Constance Lake First Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D32.  

 On December 17, 2012 Xeneca provided copies of existing baseline studies completed to 
date including the Stage One Archaeological Assessment Summary; a map of features 
downstream of the Near North Boundary site; environmental baseline reports; hydraulic 
modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 
Operating Plan for review and comment.  

 On July 10, 2013 Constance Lake First Nation requested a meeting with Xeneca. Xeneca 
responded on July 10, 2013 and September 20, 2013 to make arrangements, however a 
response from the First Nation has not been received to date.  

 On Xeneca’s behalf, Hatch contacted Constance Lake First Nation on several occasions 
(January 15, 2014; January 21, 2014; January 30, 2014; February 11, 2014; February 27, 
2014; March 3, 2014; March 17, 2014; March 19, 2014; March 28, 2014 and April 2, 
2014) to offer to meet with the community to provide information on the Project.  

 Constance Lake First Nation requested an email, which Hatch provided on April 8, 2014 
with details regarding the content of a community meeting.  

Consultation with Constance Lake First Nation remains ongoing.  

3.4.3.5 Flying Post First Nation  
Communication with the Flying Post First Nation has been ongoing as documented in Section 
3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D33. 

 Xeneca met with Flying Post First Nation Chief and Council on March 5, 2014 to discuss 
the Project, environmental assessment activities which are currently ongoing, as well as 
next steps.  

3.4.3.6 Mattagami First Nation  
Communication with the Mattagami First Nation has been ongoing as documented in Section 
3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D34. 
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 Xeneca and Hatch personnel made a presentation at the Mattagami First Nation on 
February 20, 2014 to introduce the Project and inform of studies that had been completed 
to date. Display boards describing the project were set up and a Power Point 
presentation was made to the attendees.  

3.4.3.7 Michipicoten First Nation  
Communication with the Michipicoten First Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D35.  

 On December 17, 2012 Xeneca provided copies of existing baseline studies completed to 
date including the Stage One Archaeological Assessment Summary; a map of features 
downstream of the Near North Boundary site; environmental baseline reports; hydraulic 
modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 
Operating Plan for review and comment.  

 As a follow-up to the information provided to the First Nation in December, Xeneca 
offered to meet with Chief and Council and present information on the Project via written 
correspondence on March 1, 2013.  

 On May 9, 2013 an introductory informal meeting occurred with the Chief presenting 
Xeneca’s Project, including this Project. During this discussion, it was mentioned that 
only run of river operations would be built, it was explained that for this Project, all of the 
water will be passed within 24hours, but for the economics to make sense, some peaking 
capacity is required.  The Chief indicated that the Consultation and Accommodation 
Protocol for Michipicoten is to be provided and followed. 

 On August 9, 2013 Michipicoten First Nation provided a copy of the community’s 
Consultation and Accommodation Protocol.  

 Xeneca provided written correspondence to the First Nation on October 24, 2013 
indicating that they have completed the information request required to commence 
consultation with the community.  

 Xeneca met with the Michipocoten First Nation Chief and Council on March 12, 2014. 
Discussions topics included the use of Tembec private lands, cumulative effects 
assessment, burial site protection, archaeological and cultural heritage assessment, as 
well as fish spawning. These comments are detailed and addressed in the following table 
(See Table 3-10).  
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Table 3-10: Summary of Issues Raised by Michipicoten First Nation 

Comment/Question/Concern Project Response 

Meeting – March 12, 2014 

Has there been a cumulative effects 
assessment on the Kapuskasing River?  

A cumulative effects assessment for the Kapuskasing 
River is not a required component of this Provincial EA.  

Chief Buckell recommended that 
remediation of burial sites be built into 
the EA and reporting given their 
experience as Windermere Lake with 
bank erosion and burial site washout 
during facility operation.   

Mitigation measures to reduce/eliminate potential 
negative environmental effects on erosion, as well as 
Archaeological and Heritage resources during 
construction are proposed in Sections 5.3.2.2. and 
5.4.10 respectively. Mitigation measures to 
reduce/eliminate bank erosion during Operation are 
proposed in Sections 6.3.2.2.  

Concern was expressed with regard to 
fish spawning. 

Effects to Aquatic Biota during construction are 
assessed in Section 5.3.8, while effects during operation 
are assessed in Section 6.3.6. 

 

3.4.3.8 Missanabie Cree First Nation 
Communication with the Missanabie Cree First Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D36.  

 On December 17, 2012 Xeneca provided copies of existing baseline studies completed to 
date including the Stage One Archaeological Assessment Summary; a map of features 
downstream of the Near North Boundary site; environmental baseline reports; hydraulic 
modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 
Operating Plan for review and comment.  

 Xeneca spoke to Chief Rainville on March 4, 2013 to discuss the Project and arrange a 
meeting. Chief Rainville advised Xeneca that the Kapuskasing Projects are outside of the 
Missanabie Cree First Nation Territory. Accordingly, Xeneca requested written 
confirmation of the First Nation’s Non-Interest in the Project via email March 4, 2013.  

 On April 8, 2013 the Missanabie Cree First Nation provided a letter to Xeneca stating that 
the Project is outside of the Traditional home lands of The Missanabie Cree First Nation 
and that they have no direct interest in the described territories, and further 
communication on the matter is not required.  

3.4.3.9 Moose Cree First Nation  
Communication with the Moose Cree First Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Concerns and 
questions raised by the First Nation are summarized in Table 3-11. Copies of 
correspondence and minutes of meetings are provided in Appendix D37.  

 Xeneca met with representatives of Moose Cree First Nation and MNR staff to discuss 
the Project on June 2, 2011. 
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 On November 28, 2012 Xeneca met with the Lands and Resources Department of 
Moose Cree First Nation to provide an overview of the Project and background 
information.  

 On August 26, 2013 Xeneca met with members of the Lands and Resources Department 
of the Moose Cree First Nation to discuss the Project. Following the meeting, Xeneca 
provided the First Nation with the Draft 2013 Kapuskasing Sedimentation and 
geomorphology Report; the 2012 Lake Sturgeon Study; the 2011 Terrestrial Baseline 
Investigations Report and the Fisheries and Vegetation Reports on Lapinigam, Middle 
Township and the Near North sites on October 24, 2013. 

 Hatch contacted the Moose Cree First Nation on Xeneca’s behalf via telephone on 
January 15, 2014 and January 16, 2014 wherein Hatch offered to meet with the 
community and provide information on the Project. Moose Cree responded that they 
would be interested in a community meeting following their review of the draft 
Environmental Assessment.  

 

Table 3-11: Summary of Issues Raised by Moose Cree First Nation 

Comment/Question/Concern Project Response 

Meeting – June 2, 2011 

Cumulative impacts of development on 
Kapuskasing River 

A cumulative effects assessment for the Kapuskasing 
River is not a required component of this Provincial EA. 

Meeting  - November 28, 2012 

Concern with regard to the downstream 
effects of the Project.  

This environmental assessment has been prepared to 
address the effects of the Project, including downstream 
effects.  

Meeting – August 26, 2013 

Cumulative Effects of the Project A cumulative effects assessment for the Kapuskasing 
River is not a required component of this Provincial EA 

Erosion and Sedimentation   

Is Xeneca aware of the presence of 
petroglyphs on the river? 

During Aboriginal consultation activities, it has been 
raised that petroglyphs may exist on the Kapuskasing 
River, however, neither Hatch nor Xeneca are aware of 
the location of petroglyphs within the Study Area.   

 
Some members of Moose Cree First Nation are currently seeking separate band status as 
the Kapuskasing Cree. Xeneca undertook consultation with the Kapuskasing Cree group 
separately from the Moose Cree First Nation and so consultation with this community is 
recorded separately in Section 3.4.4 below. 
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3.4.3.10 Taykwa Tagamou Nation  
Communication with the Taykwa Tagamou Nation has been ongoing as documented in 
Section 3.4.2.above. Additional consultation activities are documented below. Copies of 
correspondence and minutes of meetings are provided in Appendix D38.  

 On July 12, 2010 an introductory meeting with Chief and Council occurred, discussing the 

process and preliminary information available on the Project.  

 On March 24, 2011 Xeneca met with the Taykwa Tagamou Nation to discuss their 

consultation protocol. 

 Xeneca met with Taykwa Tagamou Nation on April 14, 2011 to discuss the consultation 

approach for the Project.  

 Xeneca provided Taykwa Tagamou First Nation written correspondence regarding the 

Archaeological Assessments for the Project on June 13, 2011.  

 On July 22, 2011 Xeneca sent email correspondence to Chief and Council providing 

information regarding, as well as a schedule of Stage Two Archaeological Assessment 

work planned for the Project. Subsequent correspondence on August 3, 2011 indicated 

that the Stage Two Archaeological Assessments would be rescheduled.  

 On December 17, 2012 Xeneca provided copies of existing baseline studies completed to 

date including the Stage One Archaeological Assessment Summary; a map of features 

downstream of the Near North Boundary site; environmental baseline reports; hydraulic 

modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 

Operating Plan for review and comment.  

 Xeneca sent correspondence containing copies of the NOC, NPIC and revised Project 

Description Report to the Taykwa Tagamou First Nation on October 24, 2013.  

 Hatch contacted the Taykwa Tagamou First Nation on Xeneca’s behalf on January 15, 

2014; January 22, 2014 and January 30, 2014 to offer to meet with the community and 

provide Project information. 

 Hatch provided a number of Project reports for the community’s review at their request on 

March 19, 2014. Reports included Archaeological Assessments, fisheries studies, among 

others.  

3.4.4 Consultation with Moose Cree First Nation (Kapuskasing Cree)  
Xeneca commenced consultation with the Moose Cree First Nation (Kapuskasing Cree) 
following an initial request by the members on November 25, 2010. Xeneca was informed 
that some members of Moose Cree First Nation are currently seeking separate band status 
as the Kapuskasing Cree First Nation. Consultation with this community has been treated 
separately and is documented below.  Concerns and questions raised by the community are 
summarized in Table 3-12. Copies of correspondence and minutes of meetings are provided 
in Appendix D39.  
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 In response to a request made by the representatives of the Moose Cree First Nation 

(Kapuskasing Cree) on November 25, 2010, Xeneca met with representatives of the First 

Nation and MNR staff to discuss the Project on June 2, 2011. A copy of Xeneca’s draft 

Aboriginal Consultation Plan was provided (A copy of the Plan can be found in 

Appendix D21).  

 On June 8, 2011 Xeneca provided the community with copies of the documentation 

available at the June 2, 2011 meeting, including the Powerpoint Presentation, the Project 

Description and the Draft Kapuskasing Aboriginal Community Consultation Plan.  

 Xeneca sent email correspondence to the Kapuskasing Cree on June 22, 2011 to invite 

community members to participate in Archaeological Assessment fieldwork.  

 On June 30, 2011 the Kapuskasing Cree community sent email correspondence with 

information related to sturgeon and pickerel spawning in the area of Cedar Rapids, 

expressing interest in conducting some netting in the area. The correspondence also 

provides details regarding potential gravesites and historic portage routes.  

 On July 22, 2011 Xeneca sent email correspondence to the community providing 

information regarding, as well as a schedule of Stage Two Archaeological Assessment 

work planned for the Project. Subsequent correspondence on August 3, 2011 indicated 

that the Stage Two Archaeological Assessments would be rescheduled.  

 On August 9, 2012, discussion took place concerning the reported burial site and existing 

portage routes in the Project area. On October 5, 2012, further information regarding the 

location of the alleged burial site and portages routes was supplied; this information was 

given to Woodland Heritage (Archaeological Consultant).  

 On December 17, 2012 Xeneca provided copies of existing baseline studies completed to 

date including the Stage One Archaeological Assessment Summary; a map of features 

downstream of the Near North Boundary site; environmental baseline reports; hydraulic 

modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 

Operating Plan for review and comment.  

 Xeneca met with representatives of the Kapuskasing Cree on June 17, 2014 to discuss 

the Project. Discussions surrounded the archaeological assessments completed for the 

Project; the location of a gravesite upstream of the Project; operation options for the 

Project; effects to trapper activities due to possible increases in water levels at Old 

Woman Falls; the preparation of a Draft Memorandum of Understanding and formation of 

a working committee; employment opportunities and the advantages of waterpower in 

general.  
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Table 3-12: Summary of Issues Raised by Moose Cree First Nation (Kapuskasing Cree) 

Comment/Question/Concern Project Response 

Meeting – June 2, 2011 2:00 PM 

Impacts to fish habitat as a result of 
Project development  

Impacts to aquatic habitat and biota during operation of 
the Project are assessed in Sections 6.3.6 and 6.3.7. 

Cataloguing and preserving native 
cultural values 

Additional information regarding the reported burial 
sites and existing portage routes in the vicinity of the 
Project was provided to Xeneca by the community on 
August 9, 2012 and October 5, 2012 and forwarded to 
the Archaeological consultant. Stage 2 Archaeological 
Assessments have been completed for all three of the 
Project sites. These are included in Appendix E.  

The Cedar Rapids area has resources 
family history and gravesites in the 
area. Members consulted expressed a 
desire to participate in the search for 
these resources and anything to do 
with the archaeological assessment 
process.  

Potential for Sturgeon in the area of 
Cedar Rapids  

A lake sturgeon RIN netting investigation was 
completed in 2012. A copy of the report is included in 
Appendix E.  There are no lake sturgeon within the 
Project Area. 

Pickerel spawning in the base of the 
river in the rapids 

The effects of the Project on aquatic habitat due to 
head pond formation are discussed in Section 6.3.6.2.  

What will the dam width be? The Project description is provided as Section 2.   

How low will the water levels get? Will 
navigation along the river be impacted?  

Alterations in water levels are discussed in Section 
6.333.  

Meeting – June 17, 2014 10:00 AM 

Negative effects to trapper activities  Xeneca has noted that they have been consulting with 
the local trapper and other stakeholders.  

 

3.4.5 Consultation with the Northern Lights Métis Council 
Communication with the Northern Lights Métis Council is documented below.  

 Xeneca commenced consultation activities with the Northern Lights Métis Council on 

February 15, 2011 via written correspondence including the Project Description and an 

invitation to attend a coordination meeting. 

 On June 18, 2011 Xeneca sent the Northern Lights Métis Council information regarding 

the undertaking of archaeological studies in the Project area by Woodland Heritage 

Services. Xeneca stated that work would be commencing on the Stage Two 

Archaeological Assessments and that any interest in community members participating in 

these studies would be a benefit. Xeneca also offered to make a presentation and/or 

follow-up field tour to the community should participation not be possible during the 

fieldwork schedules. 
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Copies of correspondence sent to the community are provided in Appendix D40. No response 

from the Northern Lights Métis Council has been received to date. 

3.4.6 Consultation with the Timmins Métis Council 
Communication with the Timmins Métis Council is documented below.  

 Xeneca commenced consultation activities with the Timmins Métis Council on February 

15, 2011 via written correspondence which included the Project Description and an 

invitation to attend a coordination meeting.  

 On June 18, 2011 Xeneca sent the Timmins Métis Council information regarding the 

undertaking of archaeological studies in the Project area by Woodland Heritage Services. 

Xeneca also stated that work would be commencing on the Stage Two Archaeological 

Assessments and that any interest in community members participating in these studies 

would be a benefit. Xeneca also offered to make a presentation and/or follow-up field tour 

to the community should participation not be possible during the fieldwork schedules. 

 On August 31, 2011, the Aboriginal Consultation Plan along with a covering letter was 

provide to each Aboriginal community. The covering letter indicates that the 

Environmental Assessment process for the proposed four sites on the Kapuskasing River 

is being completed and that further consultation is possible throughout the upcoming 

permitting and review process. The 2011 Aboriginal Consultation Plan can be found in 

Appendix D22.  

 An updated Project Description Report was provided to the Timmins Métis Council on 

November 7, 2011.  

 On July 2, 2012 correspondence regarding a Lake Sturgeon fisheries study being 

undertaken at the Cedar Rapids site was provided to the Timmins Métis Council. 

 The 2012 Lake Sturgeon RIN Netting Investigation Report (Hatch) was provided to the 

Timmins Métis Council on October 31, 2012.  

 On December 17, 2012 Xeneca provided copies of existing baseline studies completed to 

date including the Stage One Archaeological Assessment Summary; a map of features 

downstream of the Near North Boundary site; environmental baseline reports; hydraulic 

modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 

Operating Plan for review and comment.  

 On April 11, 2013 a copy of the Stage 2 Archaeological Assessment Reports was 

provided to for consideration. The report was accompanied by an overview explaining the 

archaeological assessment process.  

 An email invitation to attend an Information Centre for the Project on July 3, 2013 from 

1:00 pm to 4:00 pm was provided to the community on June 24, 2013.  A copy of the 

NPIC was included as an attachment to the email invitation.  

Copies of correspondence sent to the community are provided in Appendix D41.  
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3.4.7 Consultation with the Ontario Métis Aboriginal Association  
Communication with the Métis Nation of Ontario is documented below.  

 Xeneca sent written correspondence to the Ontario Métis Aboriginal Association on June 

10, 2010 which provided introductory information on Xeneca; notifying the community 

regarding Xeneca’s projects in the area.  

 On October 25, 2010 Xeneca rescinded an invitation to the PICs for the Project and 

advised that the events would be rescheduled at a later date.  

Consultation with the Ontario Métis Aboriginal Association has not extended beyond that 

which is documented above. Copies of correspondence sent to the community are provided 

in Appendix D42.  

3.4.8 Consultation with the Métis Nation of Ontario 
Communication with the Métis Nation of Ontario is documented below.  

 Xeneca sent written correspondence to the Métis Nation of Ontario (MNO) on June 10, 

2010 which provided introductory information on Xeneca; notifying the community 

regarding Xeneca’s projects in the area. 

 In response to the Notice of Commencement of the Project, the MNO provided Xeneca 

with a Letter of Support on October 1, 2010.  

 On October 13, 2010 Xeneca sent an invitation to the PICs for the Project. Xeneca 

reiterated the issuance of the Notice of Commencement for the Project; provided 

information regarding the Class EA process and provided the Project website for 

additional information.  

 On October 25, 2010 Xeneca rescinded the invitation to the PICs for the Project and 

advised that the events would be rescheduled at a later date.  

 Xeneca contacted the MNO on January 6, 2011 to determine the process for sending 

notifications, etc. for review/information. The MNO responded on January 8, 2011 with 

the email contact information for the Consultations Unit.  

 On May 13, 2011 Xeneca sent the MNO a compilation of notices and past 

correspondence intended for continued review, comment and consultation.  

 Xeneca met with members of the MNO on May 18, 2011 to provide an introduction to the 

Project and discuss consultation.  

 On June 18, 2011 Xeneca sent Aboriginal communities information regarding the 

undertaking of archaeological assessments in the Project area by Woodland Heritage 

Services and provided a summary report of the Stage 1 Archaeological Assessment. 

Xeneca also stated that work would be commencing on the Stage Two Archaeological 

Assessments and that any interest in community members participating in these studies 
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would be a benefit. Xeneca offered to make a presentation and/or a follow-up field tour to 

the community should participation not be possible during the fieldwork schedules.  

 On August 31, 2011 Xeneca sent written correspondence to the MNO which described 

and included the Aboriginal Community Consultation Plan which can be found in 

Appendix D21. This was followed by an electronic copy on September 6, 2011.  

 Xeneca met with the MNO on September 20, 2011 to discuss Xeneca’s Aboriginal 

Consultation Plan and the consultation process moving forward.  

 Xeneca met with representatives of the MNO to discuss meetings with Metis communities 

at the regional level on October 26, 2011.  

 On July 10, 2012 correspondence regarding a Lake Sturgeon fisheries study being 

undertaken at the Cedar Rapids site was provided to the MNO.   

 Xeneca met with representatives of the MNO on September 21, 2012 to discuss their 

consultation approach.  

 The 2012 Lake Sturgeon RIN Netting Investigation Report (Hatch) was provided to the 

MNO on October 31, 2012.  

 On December 18, 2012 Xeneca provided copies of existing baseline studies completed to 

date including the Stage One Archaeological Assessment Summary; a map of features 

downstream of the Near North Boundary site; environmental baseline reports; hydraulic 

modeling; hydrology reports and memorandums; a Lines and Roads Report and Draft 

Operating Plan for review and comment.  

 Xeneca hosted an information exchange meeting with members of the Region 3 of the 

MNO on January 23, 2013. Xeneca provided an introduction to the Company, their 

projects portfolio and hydroelectric power generation as well as impacts to sturgeon 

populations, and the development of a TEK workplan. Concerns and questions raised by 

the community are summarized in Table 3-13.  

 On April 11, 2013 a copy of the Stage 2 Archaeological Assessment Reports was 

provided to the MNO for consideration. The report was accompanied by an overview 

explaining the archaeological assessment process.  

 An email invitation to attend an Information Centre for the Project on July 3, 2013 was 

provided on June 21, 2013.  A copy of the NPIC was included as an attachment to the 

email invitation. 
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Table 3-13: Summary of Issues Raised by The Métis Nation of Ontario 

Comment/Question/Concern Project Response 

Meeting – January 23, 2013 

How far will the inundation zone of 
Lapinigam extend from Outlet 
Kapuskasing Lake?  

Development of the Outlet site is no longer being 
considered as part of the Project. 

Impacts to sturgeon populations on the 
Kapuskasing River. 

A lake sturgeon RIN netting investigation was 
completed in 2012. A copy of the report is included in 
Appendix E.  There are no lake sturgeon within the 
Project Area.  

 

Copies of correspondence sent to the community are provided in Appendix D43.  

3.4.9 Consultation with the Wabun Tribal Council  
Communication with the Métis Nation of Ontario is documented below.  

 On May 18, 2010 Xeneca provided email correspondence to the Wabun Tribal Council 

including a map illustrating the location of Xeneca’s proposed Projects across Ontario.  

 On July 19, 2010 Wabun Tribal Council identified many of Xeneca’s Project sites to be 

located within the traditional territories of the Wabun First Nations, and offered to host a 

meeting to introduce Xeneca to the communities and gain an understanding of Xeneca’s 

development plans.  

 A teleconference took place on September 2, 2010 with members of the Wabun Tribal 

Council representing the following First Nations: Matachewan First Nation; Brunswick 

House First Nation; Mattagami First Nation and Flying Post First Nation. The purpose of 

the meeting in relation to Aboriginal community consultation activities was to discuss 

Xeneca’s projects located within Wabun Tribal Council First Nation Territories; provide an 

overview of Xeneca, and discuss next steps, protocols and schedule of community 

engagement.  

 Following the teleconference call on September 2, 2010, a meeting took place with the 

Wabun Tribal Council in Timmins on October 14, 2010. The agenda for the meeting was 

the same as that for the teleconference. This meeting provided an opportunity to 

introduce the Project and provide the consultation procedures moving forward.  

 Xeneca sent email correspondence to the Wabun Tribal Council on June 6, 2011 

providing information regarding the schedule of Stage Two Archaeological Assessment 

field work planned for the Project.  
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 Xeneca met with the Wabun Tribal Council on February 17, 2011, where the communities 

indicated that until a business to business partnership was formalized, community 

information session should not begin. Additional action items included outlining the 

memorandum of understanding and agreeing to bi-monthly meetings.  

 On July 6, 2011 Xeneca sent email correspondence to the Wabun Tribal Council 

providing information regarding the Project, as well as an updated schedule of Stage Two 

Archaeological Assessment work planned for the Project. Subsequent correspondence 

on August 3, 2011 indicated that the Stage Two Archaeological Assessments would be 

rescheduled.  

 On October 21, 2011 Xeneca sent written correspondence to the Wabun Tribal Council to 

acknowledge their request to discontinue any engagement on Xeneca’s various projects 

until a MOU is signed.  

 On August 3, 2012 Xeneca provided an email indicating that due to the remoteness of 

the Project, site visits for the community would not be available and a community visit 

from the archaeologist was offered.  In response, the Wabun Tribal Council reiterated 

their position that an agreement with the company must be reached prior to any 

consultative activities, and requested a number of documents on the Project via email on 

August 3, 2012.  

 Xeneca met with the Wabun Tribal Council on August 8, 2012 and discussed moving 

forward towards an agreement.  

  An email invitation to attend an Information Centre for the Project on July 3, 2013 was 

provided on June 21, 2013.  A copy of the NPIC was included as an attachment to the 

email invitation.  

 On September 16 and 17, 2013 Xeneca met with the Wabun Tribal Council regarding 

their various Projects. Discussions regarding the Kapuskasing Project specifically were 

regarding TEK, Archaeological Assessments and the inundation area.  Concerns and 

questions raised are summarized in Table 3-14. 
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Table 3-14: Summary of Issues Raised by the Wabun Tribal Council 

Comment/Question/Concern Project Response 

Meeting – September 16-17, 2013 

What is the size of the 
floodplain?  

Inundation areas are described in Section 2.2 (Proposed 
Facility Characteristics).  

Burial sites on/near the 
Kapuskasing River.  

Mitigation measures to reduce/eliminate potential negative 
environmental effects on erosion, as well as Archaeological 
and Heritage resources during construction are proposed in 
Sections 5.3.2.2 and 5.4.10 respectively. Mitigation measures 
to reduce/ eliminate bank erosion during Operation are 
proposed in Sections 6.3.2.2. 

Mercury Studies Effects to aquatic biota as a result of accumulation of methyl 
mercury is discussed in Section 6.3.7.5. 

What is the potential for full time 
job opportunities?  

Local person(s) are needed to look after multiple facilities. 
Training opportunities exist and individuals with mechanical or 
electrical experience/background with the right interest and 
aptitude would make best candidates.   Typical jobs include 
annual maintenance, however, a service company may be 
used to perform these tasks 

 

Copies of correspondence sent to the community are provided in Appendix D44.  

3.5 Agency Consultation 
The following Section provides information related to the federal, provincial and municipal 

consultation effort undertaken throughout the environmental assessment process.  

3.5.1 Federal Agency Consultation  
The Department of Fisheries and Oceans (DFO) provided a letter to Xeneca on July 12, 

2012, stating that the environmental assessment of the Project under federal legislation was 

no longer required under the Canadian Environmental Assessment Act, 2012 (CEAA 2012). 

Accordingly, no federal agency consultation has been conducted with regard to the 

environmental assessment process, although all other applicable legislative, regulatory and 

constitutional requirements are being fulfilled.  A copy of this letter is provided in Appendix 

D45.  

3.5.2 Provincial Agency Consultation  
The following Sections detail the consultation effort undertaken with provincial agencies 

including the Ministry of Natural Resources (MNR), Ministry of the Environment (MOE) and 

Ministry of Tourism, Culture and Sport (MTCS). Copies of correspondence, meeting minutes, 

etc. are provided in Appendix D46. A summary of Agency concerns and the Project response 

is provided at the end of this Section in Table 3-15.  
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3.5.2.1 Notice of Commencement – Summer 2010 
The publication and distribution of the NOC is discussed in Section 3.3.1.1.  In addition, 

Xeneca sent written correspondence with additional information to MNR and MOE on June 

10, 2010. This correspondence is included in Appendix D46.  

3.5.2.2 MOE Response to Notice of Commencement Correspondence – August 12, 2010 
MOE provided a response to Xeneca’s NOC correspondence on August 12, 2010. This 

response provided clarification with regard to the MOE’s primary contact for the Project; 

MNR’s site release process; the status of the zone of influence as a managed/unmanaged 

waterway under the Class EA process; the minimum content requirements for the NOC; 

coordination meetings with the agencies; Aboriginal consultation and other Class EA 

requirements. A copy of the MOE’s letter is included in Appendix D46 

3.5.2.3 Conference Call with MNR – September 14, 2010 
A conference call with MNR took place on September 14, 2010 to discuss MNR’s 

commitment to actively participating in waterpower project EAs for those proponents who 

have secured FIT contracts, as Xeneca moves through the site release process.  

3.5.2.4 Correspondence from MNR – September 20, 2010 
Xeneca received correspondence from MNR on September 20, 2010 with regard to the 

MNR’s Waterpower Site Release process, which echoed the discussions of September 14, 

2010.  

3.5.2.5 Revised Notice of Commencement to MOE – September 30, 2010 
A revised NOC for the Project was sent to MOE for comment on September 30, 2010.  

3.5.2.6 MOE Response to Revised Notice of Commencement –October 2010 

MOE provided comments on the revised Notice of Commencement in October 2010.  

3.5.2.7 Correspondence to MOE – October 13, 2010 
Xeneca provided correspondence to the MOE on October 13, 2010 expressing concerns with 

regard to the comments previously provided by the MOE in response to Xeneca’s NOC for 

the Project.  

3.5.2.8 Notice of Public Information Centre – October 2010 
The Notice of Public Information Centre (NPIC) for the Project is discussed in Section 3.3.1.3. 

Following the Notice of PIC, no agency comments were received.  

3.5.2.9 Notice of Public Information Centre - Rescinded – October 2010 

The rescinded Notice of Public Information Centre (NPIC) for the Project is discussed in 

Section 3.3.1.4. Following the rescinded Notice of PIC, no agency comments were received.  

3.5.2.10 Updated Notice of Commencement – November 2010 
An updated NOC, published in November 2010 is discussed in Section 3.3.1.6. In addition, 

Xeneca provided correspondence to MOE on November 9, 2010 which detailed the 

publication.  
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3.5.2.11 Distribution of Project Description – November 2010 
A Project Description was prepared to meet the requirements of the Canadian Environmental 

Assessment Act (CEAA) as well as the provincial Class EA for Waterpower Projects. The 

project description was provided to agency stakeholders on November 25, 2010 to assist the 

federal authorities to determine: 

 whether they have a decision-making responsibility that triggers the need for the 

environmental assessment of a project, and, if so, 

 which other federal authorities may also have a responsibility or interest and need to be 

notified under the Federal Coordination Regulations. 

3.5.2.12 Draft MOE Hydrological and Hydraulic Analysis Requirements for Waterpower Projects – 

December 2010 

In December 2010 MOE provided Xeneca with the draft document: Hydrological and 

Hydraulic Analysis Requirements for Waterpower Project. A copy of this draft document is 

included in Appendix D46.  

3.5.2.13 Notice of Public Information Centre – January 2011 

The Notice of PIC – January 2011 is discussed in Section 3.3.1.7.  

3.5.2.14 Review and Acceptance of Stage 1 Archaeological Assessment, Ministry of Tourism, Culture 

and Sport – May 27, 2011 
The Ministry of Tourism, Culture and Sport provided correspondence on May 27, 2011 

accepting Woodland Heritage Services Ltd.’s recommendation that a Stage 2 Archaeological 

Assessment be conducted for the Project.  

3.5.2.15 Distribution of Revised Project Description – September 2011 
A revised version of the Project Description Report (dated September 15, 2011) was 

distributed to agency stakeholders on September 15, 2011.  

3.5.2.16 Agency Meeting, MNR and MOE – April 4, 2012 
On April 4, 2012 a meeting took place with MOE and MNR to discuss the Dam Operating 

Plan as well as the walleye field investigation. Further discussion centered around 

determining the downstream zone of influence for the Project. 

3.5.2.17 Agency Meeting, MNR – April 16, 2012 
On April 16, 2012 an agency meeting with MNR identified the priority sites and discussed the 

importance of issue identification by Project.  

3.5.2.18 Agency Meeting, MNR – April 26, 2012 

On April 26, 2012 an agency meeting with MNR detailed the roles of various agencies in the 

EA process and discussed Aboriginal consultation process.  

3.5.2.19 Agency Meeting, MNR – May 4, 2012 
On May 4, 2012 an agency meeting with MNR further discussed the coordination and 

facilitation of the EA process, the zone of influence, and the status of various ongoing studies.  
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3.5.2.20 Distribution of Operation Plan – September 19, 2012 
On September 19, 2012, a copy of the draft Operating Plan was provided to the agencies, 

including MNR, MOE and DFO. Additionally, copies of the Steady State Hec-Ras Report and 

Downstream Features Map (near North Boundary) were made available on an FTP site.  

3.5.2.21 All Agency Meeting – October 3, 2012 
On October 3, 2012, an all agency meeting took place to discuss the operation plan as well 

as possible mitigation options and strategies. A discussion of natural heritage features on the 

Kapuskasing River also occurred, including potential habitat fragmentation, the zone of 

influence for the Project, the draft conceptual design and head pond inundation. A copy of 

Xeneca’s presentation is included in the appendices. Xeneca also provided a copy of the 

report entitled Preliminary Inflow Design Flood Determination (Hatch, 2011).  

3.5.2.22 Agency Meeting, MNR – December 4, 2012 
An all agency meeting took place on December 4, 2014. Discussion surrounded core issues 

such as flows and levels, fish movement and effects to the Dunrankin River. Minutes of the 

meeting are provided in Appendix D46.   

3.5.2.23 MNR Correspondence Regarding 2D Modeling – January/February 2013 
On Xeneca’s behalf, Hatch consulted with MNR throughout January and February of 2013 to 

garner any comments on the proposed 2D modeling at specific powerhouse locations within 

the overall river reach.  

3.5.2.24 Distribution of the Kapuskasing River Hydrographic Surveys Data Report – January 11, 2013 
The Kapuskasing River Hydrographic Surveys Data Report (Coldwater Consulting, 2012) was 

distributed to MNR on January 11, 2013.  

3.5.2.25 Agency Meeting, MNR – January 13, 2013 
A meeting with MNR took place on January 13, 2013. Topics of discussion included 

dissemination of the Kapuskasing River Bathymetric Surveys (Coldwater Consulting, 2012); 

Benthic Survey results (Hatch, 2012) and the Aquatic Habitat Form and Function Report 

(Hatch, 2012). MNR requested calculations on habitat loss and gain at various flows levels. 

Other items of discussion included an MNR request for Xeneca’s rationalization for 

compensatory flows in the bypass reaches of Outlet and Lapinigam; responses from MNR on 

Xeneca’s Kap River Hydraulics Model Reports; habitat value characterization and impact 

assessment at in the Dunrankin River channel and other small feeder creeks which may hold 

potential for brook trout spawning and feeding areas; potential coldwater fisheries studies; 

and ongoing monitoring of thermal conditions post construction. Minutes of the meeting are 

included in the appendices.  

3.5.2.26 Review and Acceptance of Stage 2 Archaeological Assessment, Ministry of Tourism, Culture 

and Sport – January 31 and February 8, 2013 
The Ministry of Tourism, Culture and Sport provided correspondence on January 31 and 

February 8, 2013 accepting Woodland Heritage Services Ltd.’s recommendation that no 

further Archaeological Assessment work is required for the Project sites.  
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3.5.2.27 Distribution of the Lapinigam Rapids (Buchan Falls) Bypass Reach Compensatory Flow 

Analysis 

On May 24, 2013, a copy of the Lapinigam Rapids (Buchan Falls) Bypass Reach 

Compensatory Flow Analysis (Xeneca, May 2013) was provided to MNR, MOE and DFO for 

review prior to the agency meeting on May 29, 2013. 

3.5.2.28 All Agency Meeting – May 29, 2013  

An all agency meeting with MNR, MOE and DFO took place On May 29, 2013 to discuss the 

2D modeling, the Lapinigam Bypass Flows and the operating scenarios for Near North. 

Representatives of Hatch were also in attendance. Minutes of the Meeting are provided in the 

appendices.  

3.5.2.29 Distribution of the HEC RAS Model, July 15, 2013 
On July 15, 2013, a copy of the HEC RAS model used for the Kapuskasing River Hydraulic 

Modeling Report was provided upon MOE’s request.   

3.5.2.30 All Agency Meeting – September 9 and 10, 2013 

On September 9 and 10, 2013 Xeneca attended an all agency meeting with MOE and MNR 

to discuss the bypass reach and downstream environmental flows as well as headpond 

operations/re-naturalization in order to move forward with the environmental assessment. 

Representatives of Hatch were also in attendance. Meeting minutes are included in 

Appendix D46.   

Table 3-15: Summary of Agency Concerns and Relevant Environmental Report Sections 

Concern Relevant Environmental Report Section  

Water levels and flows during operation.   Section 2.3: Dam Operating Plan 

Integration of Water Management 
Planning into the environmental 
assessment of the Project  

Section 2.3: Dam Operating Plan 

Walleye spawning population 
characteristics and effects of the Project 
on walleye spawning.  

Section 4.2.5.4: Aquatic Habitat – Spawning 
Areas; Section 5.3.8: Effects to Aquatic 
Habitat During Construction; Section 6.3.6.5: 
6.3.6.5: Alterations in Aquatic Habitat Due to 
Flow Management during Operations 

Aquatic Habitat Compensation Section 5.3.8.2: Loss or Alteration of Aquatic 
Habitat due to Project Footprint 

Effects of daily fluctuations on emergent 
wetland plant species  

Section 6.3.8.1 Effects to Wetlands during 
Project Operation  

Erosion as a result of water level 
fluctuations 

Section 6.3.2.2: Effects of Project Operation 
on Bank Erosion 
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Concern Relevant Environmental Report Section  

Effect of increased water levels on the 
temperature and functioning of the river.  

Section 6.3.3.3: Alterations in Water Levels 

Fish Habitat Fragmentation  Section 6.3.6: Effects of the Operation of the 
Project on Aquatic Habitat 

Operational Effects on Existing Aquatic 
Conditions 

Sections 6.3.6: Effects of the Operation of 
the Project on Aquatic Habitat; and 6.3.7: 
Effects of the Operation of the Project on 
Aquatic Biota 

Maintenance of Benthic Production Sections 6.3.6.1 General Effects of Head 
Pond Creation; 6.3.6.2: Project Effects of 
Head Pond Formation; 6.3.6.3: Loss or 
Alteration of Aquatic Habitat Due to Project 
Footprint; 6.3.6.4: Effects on Aquatic Habitat 
due to Bypass Flows at Buchan Falls; 
6.3.6.5: Alterations in Aquatic Habitat due to 
Flow Management during Operations; 
6.3.7.1: Effects on Fish Due to Blockage of 
Movement; 6.3.7.4: Stranding or Desiccation 
due to Water Management Activities; 6.3.7.5: 
Effects on Aquatic Biota Due to 
Accumulation of methyl mercury.  

Compensation flows in bypass reaches; 
Bypass flow commitments 

Section 6.3.6.4: Effects on Aquatic Habitat 
due to Bypass Flows at Buchan Falls 

Effect of the Project on fish movement Section 6.3.7.1: Effect of the Project on Fish 
Movement.  

Effect of the Project on the Dunrankin 
River 

Sections 6.3.7.1: Effects of the Project on 
Fish Movement and 6.3.7.6: Effects of the 
Project on Surface Water Temperature 

Ramping rates and physical changes 
during ramp up and ramp down periods.  

Section 6.3.7.4: Stranding or Desiccation 
Due to Water Management Activities 

Long term monitoring of environmental 
values  

Section 8.3: Post Construction (Operational 
Phase) Monitoring 

Cumulative effects of the Project on fish 
spawning, fish migration and food source 

A cumulative effects assessment for the 
Kapuskasing River is not a required 
component of this Provincial EA. 

Design of the Kapuskasing Outlet Site 
may cause inundation to extend into the 
Chapleau – Nemegosenda River 
Provincial Park 

The development of the Kapuskasing Outlet 
Site has been removed from the Project.  

Access to the Kapuskasing Outlet site 
would require road construction within a 
protected area (no road zone). 

The development of the Kapuskasing Outlet 
Site has been removed from the Project. 
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3.5.3 Municipal Consultation 

3.5.3.1 Town of Kapuskasing 
On July 23, 2010, the Town of Kapuskasing provided a resolution stating the Town supports 

the Project. A copy of the Resolution is included in Appendix D47.  

On November 1, 2010, an introductory meeting describing the Project was provided to the 

Town council. Concerns regarding the access road for the Outlet Site, potential impact on 

remote tourism due to the existence of the access road and construction phasing were 

raised. Concerns are presented in Table 3-16 below.  Minutes of the meeting are provided in 

Appendix D47.  

Table 3-16: Concerns Raised by the Town of Kapuskasing during November 1, 2010 Meeting 

Comment/Question/Concern Project Response 

How the access road at the Outlet 
site would be developed?  

Access roads will be constructed mainly using pre-
existing forestry roads with extensions put in place 
to reach each Project site. The Outlet site is no 
longer being developed.  

How potential conflicts with remote 
tourism operators would be dealt 
with? 

Discussions with Air Ivanhoe, the remote tourism 
operator, indicated a concern on the presence of 
the road for the Outlet site. The Outlet site is no 
longer being developed; as such this potential 
impact has been avoided.  

How construction of the [three] 
Projects would be phased? 

The Project is projecting to build the Projects 
concurrently, though environmental or other 
constraints may impact Project phasing.  

 

3.5.3.2 Town of Chapleau 
The Town of Chapleau has been included in the various stakeholder notifications issued 

throughout the process as detailed in Section 3.3.1. No comments or concerns have been 

received to date.  
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4. Existing Environment 

This section describes the state of the project area as it existed prior to construction at the 

time that it was studied. The characterization is based on historical documentation as well as 

data collected over the course of the study period, which spanned more than three years.  

The study area includes the geographic areas in which environmental or social components 

have the potential to be affected by any of the project components (such as access roads and 

construction work area, overflow weir, intake and sluice structures, powerhouse, and 

transmission line).  It encompasses the land and water-based project facilities on the 

Kapuskasing River, including the access roads and construction work areas, the overflow 

weir, the intake and sluice structures, the powerhouse, and the powerline corridor to the 

interconnection point with the proposed powerline from Third Falls GS, also being 

constructed by Xeneca.  The in-water study area extends from the upstream limit of the 

Outlet Rapids head pond in the south to the downstream limit of the in-water influence of the 

Cedar Rapids facility in the north.  The actual project area refers to those locations which are 

directly impacted by the project infrastructure and components. The project area is therefore 

a subset of the study area.    

As described in Section 2.1.4, the proposed distribution lines for the Project will include a 

69 kV line extending 26.9 km from the proposed Third Falls GS to the proposed Chute GS, 

and a 115 kV line  spanning 51.4 km to the HONI Weston Lake substation located between 

Folyet and Timmins (See Figure 2-7). Characterization of the existing environment related to 

this component of the Project was conducted as part of the Class Environmental Assessment 

of the Ivanhoe River Project, and documented within Ivanhoe River: The Chute and Third 

Falls Generating Stations Class Environmental Assessment for Waterpower Project. 
Prepared by Ortech Consulting Inc. (Ortech), April 9, 2014 for Xeneca Power Development 

Inc. Where applicable, excerpts from the Ivanhoe River Class EA have been included in the 

following Sections and are referenced accordingly.  The full Class EA report for the Ivanhoe 

River Project is available on Xeneca’s website at: 

http://www.xeneca.com//files/01%20Ivanhoe%20Class%20EA%20Final%20April%209,%202

014.pdf  

4.1 Physical Environment 

4.1.1 Climate 
The closest Environment Canada weather station to the study area is located in Kapuskasing, 

Ontario, approximately 68 km northeast of the site.  Climate ‘normals’ were recorded at this 

site from 1971 to 2000.  Mean daily temperatures range from a high of 17.2˚C in July to a low 

of –18.7˚C in January.  Mean maximum daily temperatures (mean of years on record) reach a 

peak in July (23.9˚C), although the extreme daily temperature (38.3˚C) was recorded during 

June.  An extreme humidex of 44.6 was recorded in July 1975.  Mean minimum daily 

temperatures reach their lowest levels in January (-24.9˚C), with -45.3˚C being recorded as 
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the extreme lowest daily temperature on record.  An extreme wind chill of -55.8 was recorded 

in January 1982. 

Annual precipitation is in the order of 831.6 mm, with 544.6 mm falling as rainfall and 313 cm 

as snow.  The most rainfall typically occurs in July, while the greatest amount of snow 

generally falls in January.  On average, July is the wettest month, with February being the 

driest month.  An extreme daily rainfall of 79 mm occurred in May 1962, while the extreme 

daily snowfall of 51.2 cm occurred in October 1982.  Average snow depth reaches a 

maximum of 69 cm in February, while the most extreme snow depth on record of 213 cm 

occurred in March 1997.   

Monthly average wind speeds range from 11.2 km/h to 13.8 km/h in October, with winds 

typically from the west and northwest in the winter and early spring, and from the south 

throughout the summer (Environment Canada, 2012). 

4.1.2 Air Quality 
In Ontario, the primary parameters used to measure air quality—through the Air Quality Index 

(AQI), include sulphur dioxide (SO2), ozone (O3), nitrogen dioxide (NO2), total reduced 

sulphur (TRS) compounds, carbon monoxide (CO) and fine particulate matter (PM2.5).  There 

are no AQI monitoring stations in close proximity to the Study Area.  However, stations 

located in other areas of Northern Ontario (Thunder Bay, Sault Ste. Marie, Sudbury and North 

Bay), each indicate an AQI index of 0-15 (i.e., “very good”) (Environment Canada, 2011a). 

Additionally, a station that specifically measures ground level ozone (O3) operates just east of 

Kapuskasing.  The annual average warm season (April 1 to September 30) ground level O3 

concentration recorded at this station nearby station is 35 to < (less than) 40 parts per billion 

(ppb) (Environment Canada, 2011c).  This range is consistent with overall low-end ozone 

levels, as measured throughout Ontario (Environment Canada, 2011b). 

As such, air quality within the general Study Area is considered to be relatively good.  

4.1.3 Existing Noise Levels 
The proposed development sites are remote, and generally experience little noise emissions 

due to anthropogenic activities.  Sound at the proposed development sites would mainly be 

associated with the natural environment, including the sound of water running through rapids, 

animal noises, and wind. Anthropogenic noise would be due to periodic public access for 

recreational purposes (e.g., angling and hunting) or industrial resource use purposes (e.g., 

mining or forestry). 

4.1.4 Physiography, Geology and Geomorphology 
The study area is situated within the Superior Geologic Province (composed of Early 

Precambrian rocks).  The bedrock geology of the study area consists of a gneissic tonalite 

suite of intrusive rocks that are Archean in age. Glacio-lacustrine deposits of silt and clay are 

found scattered throughout the study area.  Fluvial deposits of gravel, sand, silt and clay and 

organic deposits of peat, muck and marl, are also found in several scattered areas in the 

general study area (. 
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A geomorphic study undertaken by Parish Geomorphic in 2012 (Appendix E) noted the 

following: 

The surface geology along the Kapuskasing River through the development corridor includes 

low relief areas of bedrock topped with a veneer of mucky peat deposits and glacial lacustrine 

sands, followed by sandy glacial lake and moraine deposits which begin with an esker ridge 

crossing the channel just below the Buchan Falls dam site. The sandy deposits give way to 

clayey moraine materials mixed with exposed bedrock and peat deposits downstream of 

Clouston Rapids. This latter surface material extends downstream of the Cedar Rapids site. 

Within the valley, however, much of the Kapuskasing River channel is cut into bedrock, 

intermittently covered by thin layers of alluvial material. The alluvial material ranges from 

sand to large boulders, sometimes greater than 2m. The channel grade is often broken by 

bedrock sills and deposits of larger material, leaving long stretches of relatively flat water, and 

shorter sections of rapid, turbulent, steep sections.  

The channel bed through the corridor includes a large range of sediment sizes, with most 

falling between fine gravel (~4-16mm) and boulders (<512mm). The bed along the entire 

study reach appears to be primarily coarse material, such as larger gravels, cobbles, and 

boulders, with some exposed bedrock, especially in the rapid sections. The fine material 

tends to accumulate in the backwater areas upstream of rapids, and in local areas of flow 

separation (i.e., eddies, point bars). Also, the larger material often creates “hiding” areas for 

small pockets of coarse sand and fine gravel. The median grain size (D50) for the entire 

sampled section (i.e., R1-R7), was approximately 50mm (coarse gravel). The 16th and 84th 

percentile (D16 and D84) grain diameters were 5mm (fine gravel) and 330mm (boulder), 

respectively.  

Through the proposed hydroelectric corridor, the Kapuskasing River flows over a series of 

bedrock-controlled rapids separated by “dead water” or “backwater” sections that have 

developed behind them. Along the corridor, the river appears to be quite stable. Very few 

signs of channel instability were observed during the field reconnaissance, and the Rapid 

Geomorphic Assessment (RGA) values suggest the channel is in “regime”. The few eroding 

banks or lateral bars observed along the reach were localized issues, and not always directly 

related to channel dynamics. 

Except for very localized issues, most of the banks in the study reach appeared to be stable. 

Mature vegetation lined both sides of the Kapuskasing River, and large sections of the bank 

were protected by cobbles and boulders. The bank armoring was especially prevalent along 

the upstream reaches and at all rapid sites. In the longer, backwater reaches, energy 

gradients were generally very small and bank angles were also relatively shallow (4:1), 

indicating that little hydraulic bank erosion activity is likely occurring.  

The juxtaposition of the naturally-occurring, long backwater areas and the steep rapids form a 

system of alternating transport-limited, and sediment limited reaches, where sand and gravel 

tends to be difficult to entrain in the backwater sections so that the rapids receive very little 

material and are left armored with bedrock, boulders and large cobbles that are difficult to 
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move or transport. The sand that does arrive at the rapids is either left in the lee of larger 

clasts or “piped” downstream to replace what little might be moving there. 

4.1.5 Seismicity 
According to Natural Resources Canada (2012), the Study Area is situated within the 

Northeastern Ontario Seismic Zone, an area with a very low level of seismic activity.  The 

zone typically experiences only one to two earthquakes per year with a magnitude greater 

than 2.5 on the Richter Scale.  One earthquake with a magnitude greater than 5 on the 

Richter Scale was recorded northwest of Kapuskasing in 1928. 

4.1.6 Surface Water Resources 

4.1.6.1 Hydrology 
Flow metrics that are provided within this section are based on a 27 year period of simulated 

daily natural flows from the Water Survey of Canada (WSC) streamflow station in 

Kapuskasing (04LF001). This station recorded flows from 1919 to 1993 before it was taken 

out of service, although the period of flow between 1969 and 1993 was determined to be 

more representative of current flows, so the data from 1919 to 1968 were not included in the 

analysis. The gauging station was reinstated in 2007, so the flow series also includes data 

from 2008 and 2009.        

The total drainage area for the gauging station in Kapuskasing (Spruce Falls Dam currently 

owned by Tembec - 04LF001) is 6760 km2 and the Mean Annual Runoff (MAR) is 339 mm. 

Table 4-1 identifies the respective drainage areas and MARs for the proposed hydroelectric 

development sites. Daily flow at each site were prorated from the 04LF001 gauge in 

Kapuskasing by the ratios of the runoff*drainage area.   

Table 4-1: Drainage Areas and MARs for Proposed Development Sites 

Location 
Drainage Area 

(km2) 
MAR 
(mm) 

Tembec/Spruce Falls dam 6760 339.0 

Buchan Falls 3576 325.5 

Clouston Rapids 3593 325.5 

Cedar Rapids 4306 326.2 

Table 4-2 summarizes descriptive flow statistics for the three sites.  Annual hydrographs 

(showing flow over the course of a year for each year of record) for each site are provided in 

Figure 4-1. Seasonal flow duration curves for each site are provided in Figure 4-2. Additional 

information on hydrology of the proposed sites is found in Appendix E.  
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Table 4-2: Flow Statistics for Proposed Development Sites 

Parameter 

Proposed Development Site 

Buchan Falls 
(m3/s) 

Clouston 
Rapids 
(m3/s) 

Cedar Rapids 
(m3/s) 

Mean Flow 37.3 37.5 45.1 

Median Flow 19.3 19.4 23.3 

Minimum Flow 0.690 0.690 0.830 

Maximum Flow 413 415 498 

Flow Exceeded 20% of 
Time 

50.4 50.6 60.8 

Flow Exceeded 80% 
of Time 

8.96 9.00 10.8 

7Q2 5.31 5.34 6.41 

7Q10 2.96 2.96 3.56 

7Q20 2.44 2.44 2.94 

 
The mean annual average flow at Buchan Falls is 37.3 m3/s, at Clouston Rapids is 37.5 m3/s, 

and at Cedar Rapids is 45.1 m3/s.  Mean monthly and median flows, 80th percentile flows and 

20th percentile flows for Buchan Falls, Clouston Rapids and Cedar Rapids are provided in 

Tables 4-3, 4-4 and 4-5, respectively. 

Table 4-3: Kapuskasing River at Buchan Falls – Monthly Flow Values 

Month Mean 
(m3/s) 

Median 
(m3/s) 

80th Percentile 
(m3/s) 

20th Percentile 
(m3/s) 

January 10.9 9.6 7.4 12.8 

February 8.2 6.9 5.3 9.2 

March 8.4 6.1 5.0 7.8 

April 59.9 27.0 8.6 152.0 

May 137.8 151.0 84.2 273.0 

June 57.3 60.8 35.4 100.0 

July 32.7 30.1 16.7 53.2 

August 19.4 7.2 3.9 12.8 

September 20.5 15.8 6.7 34.0 

October 35.0 31.5 14.2 65.0 

November 32.6 32.6 19.3 55.0 

December 18.6 19.2 12.4 29.1 
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Table 4-4: Kapuskasing River at Clouston Rapids – Monthly Flow Values 

Month Mean 
(m3/s) 

Median 
(m3/s) 

80th Percentile 
(m3/s) 

20th Percentile 
(m3/s) 

January 11.0 9.7 7.5 12.9 

February 8.2 7.0 5.3 9.2 

March 8.5 6.1 5.0 7.8 

April 60.2 27.1 8.6 153.0 

May 138.5 152.0 84.5 274.0 

June 57.6 61.1 35.6 100.0 

July 32.9 30.2 16.7 53.4 

August 19.5 16.4 9.0 29.2 

September 20.6 15.9 6.8 34.2 

October 35.2 31.6 14.2 65.3 

November 32.8 32.8 19.4 55.3 

December 18.7 19.3 12.4 29.3 

 

Table 4-5: Kapuskasing River at Cedar Rapids – Monthly Flow Values 

Month Mean 
(m3/s) 

Median 
(m3/s) 

80th Percentile 
(m3/s) 

20th Percentile 
(m3/s) 

January 13.2 11.4 8.8 15.2 

February 9.9 8.2 6.3 10.9 

March 10.2 7.2 5.9 9.2 

April 72.4 32.0 10.1 180.0 

May 166.3 179.0 99.7 323.0 

June 69.2 72.0 41.9 118.0 

July 39.5 35.6 19.7 63.0 

August 23.5 19.3 10.6 34.4 

September 24.8 18.7 8.0 40.3 

October 42.2 37.3 16.8 77.0 

November 39.4 38.7 22.9 65.2 

December 22.5 22.6 14.6 35.5 
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High and low flow return periods are summarized in Table 4-6. 

Table 4-6: High and Low Flow Return Period Flows 

Return Period 

(years) 

Flood Flows 

(m3/s) 

Low Flows 

(m3/s) 

Buchan Falls 

1.25 198.9 6.78 

2 238.7 5.08 

5 292.2 3.45 

10 327.7 2.67 

20 361.6 2.09 

50 405.6 1.52 

100 438.6 1.20 

Clouston Rapids 

1.25 199.9 7.01 

2 239.9 5.26 

5 293.6 3.57 

10 329.2 2.77 

20 363.4 2.16 

50 407.6 1.58 

100 440.7 1.24 

Cedar Rapids 

1.25 240.1 8.42 

2 288.1 6.32 

5 352.7 4.29 

10 395.5 3.32 

20 436.5 2.60 

50 489.6 1.89 

100 529.4 1.49 

 

4.1.6.2 Hydraulics 
Hatch prepared a one-dimensional hydrotechnical model (HEC-RAS) to characterize the 

existing water levels over an approximately 88 km long reach of the Kapuskasing River, 

between the Hydromega Old Woman Falls Waterpower site and the outlet of Kapuskasing 

Lake. Modeling was conducted for two exceedance flow rate scenarios; low flow (90% 

exceedance), and high flow (10% exceedance). Modeling was also completed at a number of 

different flow rates for the post-project scenario (0.5, 1, 2, 3, 4, 5, 7, 10, 12, 15, 17, 20 and 
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25 m3/s) and runs were also completed at the long term average flow (LTAF), maximum 

turbine flow (QTmax) and 2 and 100-year flood flows. The model also incorporated the 

upstream portion of an existing model developed previously for the Hydromega waterpower 

facilities downstream from the proposed Cedar Rapids site. Cross-section topographic data 

was taken from several sources including a Light Detection and Ranging (LIDAR) survey, on-

the-ground survey work at each site and a bathymetric survey.  Additional data was obtained 

from Ontario Base Maps (OBM) where required. The HEC-RAS model was also used to 

generate pre-development and post-development water levels as input to the two-

dimensional model. 

The methodology (including model set-up and calibration process) and results are discussed 

in the report in Appendix E. The comparison of existing and post-development water levels 

assessed by the model is discussed in Section 6 of this ER.  

4.1.7 Surface Water Quality 

4.1.7.1 Water Chemistry 
Surface water samples were collected at seven locations throughout the study area in May, 

September and October 2010, although no samples were taken from upstream of Outlet 

rapids in May 2010.  Sampling locations included: 

 Upstream reference location (within Kapuskasing Lake) at surface and channel bottom. 

 Upstream of Outlet Rapids. 

 Buchan Falls – within proposed head pond. 

 Clouston Rapids - downstream from proposed facility. 

 Cedar Rapids – within proposed head pond. 

 Downstream reference location (approximately 15 km downstream from Cedar Rapids 

site). 

Each sample was analyzed for the following parameters: 

 pH 

 water temperature 

 dissolved oxygen 

 alkalinity 

 hardness 

 conductivity 

 turbidity 

 cations (including H+, Na+, K+, Ca+2, Mg+2, Fe+2, Fe+3) 
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 anions (including OH-, Cl-, S-2, HCO3_, CO3, SO4
-2, PO4

-3) 

 total suspended solids (TSS) 

 total dissolved solids (TDS) 

 dissolved organic carbon (DOC) 

 total organic carbon (TOC) 

 nitrogen (NO2, NO3, ammonia, TKN) 

 phosphorus (total; MDL 3 ug/l) 

 metals (ICP scan); and  

 low-level methyl and total mercury. 

Water quality samples were gathered and transferred as per standard sampling 

procedures/laboratory instructions.  Samples for low level and total mercury analysis were 

collected under ultra-clean procedures as specified by Flett Research Ltd.  Exova 

Laboratories conducted the analysis of the samples for the general parameters, while Flett 

analyzed samples for low level mercury. 

The methodology and results are discussed in Hatch Ltd. (2011a).  Results are summarized 

in Table 4-7. 

  



 
Table 4-7 Surface Water Quality Results 

 

H336542-0000-07-124-0012                

  Downstream Control Cedar Rapids site Clouston Rapids site Buchan Falls site 
Kapuskasing Lake 

Outlet 
Kapuskasing Lake 

Outlet - Surface 
Kapuskasing Lake 
Outlet - 4m depth 

PWQO1 CWQG2

PARAMETER UNITS MRL Spring Summer Fall Spring Summer Fall Spring Summer Fall Spring Summer Fall Summer  Fall Summer  Fall Summer  Fall 

Alkalinity as CaCO3 mg/L 5 65 86 76 66 91 80 62 86 75 62 86 74 84 77 85 81 79 76 

Aluminum mg/L 0.01 0.03 0.06 0.05 0.03 0.03 0.03 0.03 0.02 0.04 0.03 0.03 0.04 0.04 0.04 0.03 0.03 0.06 0.05 0.075   

Antimony mg/L 0.0005 - - - - - - - - - - - - - - - - - - 0.02   

Arsenic mg/L 0.001 - - - - - - - - - - - - - - - - - - 0.1   

Barium mg/L 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02     

Beryllium mg/L 0.001 - - - - - - - - - - - - - - - - - - 0.011   

Boron mg/L 0.01 0.02 - - 0.04 - - 0.02 - - 0.01 - - - - - - - - 0.2   

Bromide mg/L 0.25 n/a - - n/a - - n/a - - n/a - - - - - - - -     

Cadmium mg/L 0.0001 - - - - - - - - - - - - - - - - - - 0.0001 1.7E-05

Calcium mg/L 1 20 26 24 20 28 24 20 26 23 19 25 22 24 23 25 23 25 23     

Chloride mg/L 1 1 1 3 1 1 2 1 2 2 1 2 2 2 2 3 1 3 2     

Chromium mg/L 0.001 - - 0.001 - - - - - - - 0.002 - - - - - - - 0.089   

Cobalt mg/L 0.0002 - - - - - - - - - - - - - - - - - - 0.0009   

Conductivity uS/cm 5 135 172 156 136 184 165 130 177 157 129 176 156 174 160 176 167 166 159     

Copper mg/L 0.001 - - - - - - - - - - - - - - - - - - 0.005 0.002

Dissolved Organic Carbon mg/L 0.5 10.8 21.1 16.5 10.2 13.9 12.9 9.8 9.7 11.6 11.0 9.2 11.2 8.9 11.0 8.9 11.1 9.1 11.5     

Ferric Iron mg/L 0.05 n/a 0.07 - n/a - - n/a - - n/a - - - - - - - -     

Ferrous Iron mg/L 0.02 n/a - 0.09 n/a - 0.05 n/a 0.03 0.03 n/a 0.03 0.03 0.02 0.04 0.03 0.05 0.03 0.03     

Fluoride mg/L 0.1 n/a - - n/a - - n/a - - n/a - - - - - - - -     

Hardness as CaCO3 mg/L 1 71 90 81 71 99 81 66 90 78 64 87 76 81 78 87 78 87 78     

Iron mg/L 0.05 0.07 0.07 0.18 0.07 - 0.08 0.06 - 0.06 0.05 0.05 0.06 - 0.06 - 0.05 - 0.07 0.3 0.3

Iron (total) mg/L 0.03 n/a 0.22 0.13 n/a 0.11 0.08 n/a 0.04 0.06 n/a 0.04 0.06 0.06 0.06 0.06 0.05 0.11 0.07     

Lead mg/L 0.001 - - - - - - - - - - - - - - - - - - 0.005 0.001

Magnesium mg/L 1 5 6 5 5 7 5 4 6 5 4 6 5 5 5 6 5 6 5     

Manganese mg/L 0.01 - 0.02 0.01 - 0.01 - - 0.01 - - 0.01 - 0.01 - - - 0.02 -     

Mercury mg/L 0.0001 - - - - - - - - - - - - - - - - - - 0.0002   

Molybdenum mg/L 0.005 - - - - - - - - - - - - - - - - - - 0.04   

Nickel mg/L 0.005 - - - - - - - - - - - - - - - - - - 0.025 0.025

N-NH3 (Ammonia) mg/L 0.02 - - - - - - - - - - - - - - - - - -     

N-NO2 (Nitrite) mg/L 0.1 - - - - - - - - - - - - - - - - - -   0.06

N-NO3 (Nitrate) mg/L 0.1 - - - - 0.10 - - - - - - - - - - - - -   2.9

pH     7.92 7.97 7.98 8.01 8.10 8.05 7.94 8.14 8.06 7.93 8.17 8.00 8.07 8.00 8.06 8.04 7.98 8.02 6.5-8.5 6.5-9.0 

Potassium mg/L 1 - - - - - - - - - - - - - - 1 - - -     

Selenium mg/L 0.001 - - - - - - - - - - - - - - - - - - 0.1   

Silicon mg/L 0.1 1.7 2.6 2.3 1.7 2.4 2.4 1.8 2.3 2.2 1.7 2.1 2.2 2.6 2.5 2.9 2.9 2.1 2.5     

Silver mg/L 0.0001 - - - - - - - - - - - - - - - - - - 0.0001 0.0001

Sodium mg/L 2 - - - - - - - - - - - - - - - - - -     

Strontium mg/L 0.001 0.031 0.040 0.040 0.032 0.042 0.042 0.034 0.049 0.041 0.033 0.043 0.043 0.052 0.048 0.053 0.052 0.046 0.045     

Sulphate mg/L 1 2 4 4 2 4 4 2 4 4 2 4 4 4 4 4 4 4 4     

Thallium mg/L 0.0001 - - - - - - - - - - - - - - - - - - 0.0003 0.0008

Titanium mg/L 0.01 - - - - - - - - - - - - - - - - - -     

Total Dissolved Solids mg/L 5 88 112 101 88 120 107 85 115 102 84 114 101 113 104 114 109 108 103     

Total Kjeldahl Nitrogen mg/L 0.1 0.46 0.53 0.40 0.27 0.66 0.31 0.24 0.28 - 0.20 0.21 0.40 0.58 0.26 0.17 0.41 0.65 0.31     

Total Organic Carbon mg/L 0.5 11.5 22.2 17.2 10.8 14.4 13.3 10.2 10.3 12.3 11.4 9.5 12.0 9.1 11.9 9.7 11.6 9.5 11.8     



 
Table 4-7 Surface Water Quality Results 

 

H336542-0000-07-124-0012                

  Downstream Control Cedar Rapids site Clouston Rapids site Buchan Falls site 
Kapuskasing Lake 

Outlet 
Kapuskasing Lake 

Outlet - Surface 
Kapuskasing Lake 
Outlet - 4m depth 

PWQO1 CWQG2

PARAMETER UNITS MRL Spring Summer Fall Spring Summer Fall Spring Summer Fall Spring Summer Fall Summer  Fall Summer  Fall Summer  Fall 

Total Phosphorus mg/L 0.003 - 0.004 0.003 - - 0.007 - 0.004 0.009 - 0.007 0.025 0.003 0.031 0.003 - 0.006 -     

Total Suspended Solids mg/L 2 2 - - 2 - - 2 2 - 2 - 2 3 3 - - 8 3     

Turbidity NTU 0.1 0.8 1.4 1.6 1.0 1.3 1.5 0.7 1.1 1.4 0.7 1.4 1.5 3.2 2.2 7.2 1.8 24.6 2.7     

Vanadium mg/L 0.001 0.001 - - 0.001 - - 0.001 - - - 0.001 - 0.001 - 0.001 - 0.001 - 0.006   

Zinc mg/L 0.01 - - - - - - - - - - - - - - - - - - 0.03 0.03

 

Notes: 

MRL= Method Reporting Limit 

n/a = results not available 

- Value <MRL 
PWQO1 Provincial Water Quality Objectives for the Protection of Aquatic Life (MOE, 1999) 
CWQG2 

Canadian Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2007) 
0.29 Bolded highlighted cells exceed PWQO and/or CWQG 
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Results were compared to the Provincial Water Quality Objectives (PWQO) for the Protection 

of Aquatic Life (MOEE, 1999) and the federal Canadian Water Quality Guidelines (CWQG) 

for the Protection of Aquatic Life (CCME, 2012).  Results are discussed by parameter below.  

4.1.7.2 Physical Parameters 
pH 
The pH value is a measure of the hydrogen ion concentration in the water, with 6.5-8.5 being 

an acceptable concentration for the protection of aquatic life (MOEE, 1999). Laboratory pH 

values were generally consistent with an absolute range of 7.92 to 8.17.  This range of pH 

values is in the suitable range for the protection of aquatic life (MOEE, 1999; CCME, 2012).  

The overall average of pH samples collected from the sampling areas is 8.03.  The highest 

pH level (8.17) was recorded during the summer assessment in the proposed Buchan Falls 

head pond.  The lowest level of pH value (7.92) recorded came from the downstream control 

area during the spring investigation.  

Conductivity 
Conductivity is a measure of the resistance of water to an electrical flow (Wetzel, 1975) and is 

an indication of the concentration of the major salinity ions (K, Na, Ca, Mg, SO4, Cl, HCO3 

and CO3) whereby the higher the concentrations of these ions, the higher the conductivity. 

Conductivity is determined by local geology, geomorphology and ecology of the watershed 

(EMAN-North, 2005). Laboratory conductivity in the study area ranged from 129 µS/cm 

during the spring assessment in the Buchan Falls proposed head pond to 184 µS/cm at the 

Cedar Rapids site during the summer investigation.  Conductivity throughout the project area 

was typically lowest in spring and highest in the summer. Throughout the three site 

investigations in 2010 the average conductivity was 160 µS/cm. There is no PWQO or 

CWQG for conductivity.  

Alkalinity 

Alkalinity refers to the quantity and type of compounds that collectively shift the pH of the 

water to the alkaline side of neutrality, and is a good indicator of the buffering capacity of the 

water.  The property of alkalinity is usually imparted by the presence of bicarbonates, 

carbonates, and hydroxides, and less frequently by borates, silicates and phosphates.  It is 

highly dependent on the geological characteristics of the watershed (i.e., presence or 

absence of limestone and/or other carbonate sources). 

Alkalinity was relatively consistent between sampling locations for each season.  However 

there was some range between seasonal sampling.  Spring sampling indicated the lowest 

results for each site while the summer sampling indicated the highest results.  The absolute 

range of alkalinity was 62 mg/L to 91 mg/L.  The lowest of the laboratory findings was 

(62 mg/L) found at two locations during the spring 2010 investigation, (Buchan Falls head 

pond and Clouston rapids).  The highest result (91 mg/L) came from the Cedar Rapids site in 

the summer investigation.  There is no PWQO or CWQG for alkalinity. 
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4.1.7.3 Major Ions 
Anions (negatively charged particles) analysed in surface water samples included sulphate 

(SO4
2-) and chloride (Cl-).  Cations (positively charged particles) analysed in surface water 

samples included calcium, magnesium, potassium and sodium. 

Sulphate 
Sources of sulphate in aquatic environments include deposition and subsequent reaction of 

atmospheric sulphur dioxide and industrial waste discharges from mining and smelting 

operations and kraft pulp and paper mills (Health Canada, 1994).  Canadian lakes typically 

have sulphate levels ranging from 3-30 mg/L (Health Canada, 1994).  Sulphate levels in the 

study area were generally consistent and ranged from 2-4 mg/L. This is very low when 

compared to the typical Canadian lakes range.  There is no PWQO or CWQG for sulphate. 

Chloride 
Chloride in the Great Lakes is typically around 30 mg/L, with chloride typically found in a salt 

with sodium (NaCl) or potassium (KCl) (Health Canada, 1987a).  Chloride levels from all 

study areas we consistent, ranging from 1 to 3 mg/L. There is no PWQO or CWQG for 

chloride. 

Calcium 

Calcium is the world’s fifth most abundant element in nature.  The primary sources of calcium 

in surface water in Canada include weathering of rocks, seepage, leaching and runoff from 

terrestrial soil (Health Canada, 1987b).  Health Canada (1987b) also indicated that the 

concentration of calcium in surface waters is highly dependent on the amount of time the 

water spends in calcium rich geological formations. 

 

Calcium concentrations found throughout the sample sites and different seasonal 

assessments ranged from 19 to 28 mg/L.  The lowest recorded calcium level was from a 

sample at Buchan falls head pond in the spring investigation.  The highest calcium result was 

from the Cedar Rapids site during the summer investigation. There is no PWQO or CWQG 

for calcium. 

Magnesium 
Magnesium is the world’s eighth most abundant element and is typically present in surface 

water due to weathering of magnesium carbonates in sedimentary rocks (Health Canada, 

1978a).  Surface water concentrations in areas with abundant magnesium-containing rocks 

typically have magnesium concentrations ranging from 10 to 50 mg/L (Health Canada, 

1978a).  Industrial effluent may also be a source of magnesium in Canadian surface waters.  

Magnesium concentration in the study area was consistent, ranging from 4 to 7 mg/L. There 

is no PWQO or CWQG for magnesium. 

Sodium 

Natural sources of sodium include weathering of natural salt deposits and contact of water 

with igneous rocks.  Anthropogenic sources of sodium include de-icing salt used for snow 

control in the winter and industrial discharges (Health Canada, 1992a).  Sodium 
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concentrations in Canada typically range from <3 to > 300 mg/L, depending on the sources of 

sodium and the local geography, while the concentration of sodium in the Great Lakes basin 

has been increasing over time as a result of anthropogenic activities (Health Canada, 1992a).  

Sodium concentrations at all the project locations during all sampling periods were below the 

accepted MRL (Method Reporting Limit) provided by the testing laboratory (2 mg/L).  There is 

no PWQO or CWQG for sodium. 

4.1.7.4 Nutrients 
Ammonia (NH3) is an inorganic form of nitrogen that is typically present in surface water as a 

result of degradation of organic matter by heterotrophic bacteria (Wetzel, 1975).  Ammonia 

concentrations were consistent as all results were below the MRL of 0.02 mg/L.  The PWQO 

for ammonia is 0.93 mg/L.  These sites are all well below the suggested limits for ammonia. 

Nitrite ion (NO2
-) and nitrate ion (NO3

-) are products of the oxidation of nitrogen by 

microorganisms in plants, soil and water (Health Canada, 1992b).  Nitrite is typically less 

stable than nitrate, and therefore much less common in nature.  Accordingly, nitrite was not 

found above the MRL at any of the sampling sites during any period.  No PWQO exists for 

nitrite and the CWQG for nitrite is 0.06 mg/L. 

The principal source of nitrate in aquatic environments is through the oxidation of plant or 

animal material (NRC, 1978; cited in CCME, 2003b).  Other anthropogenic sources of nitrate 

include municipal and industrial wastewater discharge, septic discharge, runoff from 

agricultural or urban environments and deposition from vehicular exhaust.  Nitrate was found 

to meet or be below the MRL (0.10 mg/L) at all study sites. The site that met the MRL was the 

Cedar Rapids site during the summer field investigation.  No PWQO exists for nitrate, but the 

CWQG for nitrate is 2.9 mg/L.  None of the sampling locations exceeded the CWQG.  

Total Kjeldahl Nitrogen (TKN) is the total amount of organic and ammonia nitrogen in the 

sample.  Measurable concentrations of TKN ranged from 0.17 mg/L (Kapuskasing Lake 

Outlet, summer investigation) to 0.66 mg/L (Cedar Rapids, fall investigation).  There is no 

PWQO or CWQG for TKN. 

Phosphorus is a nutrient that is often considered as a limiting factor to aquatic vegetation 

growth since its presence or absence controls the level of plant growth in a waterway (EMAN-

North, 2005).  The Interim PWQO indicates that phosphorus levels should be less than 0.02 

mg/L in aquatic environments in order to avoid nuisance concentrations of algae in lakes and 

that excessive plant growth should be avoided at concentrations <0.03 mg/L (MOEE, 1999).  

Total phosphorus values ranged from <0.003mg/L to 0.031 mg/L. All sites had one reading of 

<0.003 mg/L or 0.003 mg/L which is less than or meets the MRL value. The highest vale 

(0.031 mg/L) was sampled from the Kapuskasing Lake Outlet head pond in the fall of 2010.  

At this level excessive plant or algal growth could occur, however, this was not observed to 

be the case at the sampling location.  With human activity and a small community near 

Kapuskasing Lake higher levels of phosphorus should occur.   
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Dissolved Organic Carbon (DOC) is typically produced through the decomposition and 

leaching of plant material and soil organic matter (Moore, 2003).  DOC in a lake environment 

is generally the result of allochthonous inputs (i.e., organic carbon from the terrestrial 

environment entering the lake in the form of DOC leached from organic material or direct 

inputs of Particulate Organic Carbon (POC) such as litterfall either from direct surface water 

runoff or in tributary streams).  However, autochthonous input (i.e., generated by processes 

within the lake such as primary production) also results in DOC production.  DOC ranged 

from 8.9 to 21.1 mg/L.  The lowest results (8.9 mg/L) was present from two separate samples 

at Kapuskasing lake outlet site in summer, one from the head pond sample and one  from the 

surface water sample. The highest result (21.1 mg/L) was from the downstream control 

sample during the summer study. This location also had the second highest in the fall 16.5 

mg/L.  These results were significantly different from the other results.  The remaining results 

fell in a fairly consistent range of 8.9 to 13.9 mg/L.  There is no PWQO or CWQG for DOC. 

4.1.7.5 Metals 
The majority of the metals tested were below the MDL at all sampling sites during all 

sampling periods.  Metals observed in detectable concentrations (and the range of those 

values) included 

 Aluminum (0.02 to 0.06 mg/L) 

 Barium (0.01 to 0.02 mg/L) 

 Boron (<0.01 to 0.04 mg/L) 

 Cadmium (<0.0001 mg/L) 

 Chromium (<0.001 to 0.002 mg/L) 

 Copper (<0.001 mg/L) 

 Iron (<0.05 to 0.07 mg./L) 

 Silicon (1.7 to 2.9 mg/L) 

 Strontium (0.031 to 0.053 mg/L) 

 Vanadium (<0.001 to 0.001mg/L). 

In metals that had a PWQO or CWQG standard zero were found to be above the limits. 

4.1.7.6 Suspended and Dissolved Solids 

Total Dissolved Solids (TDS) is the concentration of all dissolved organic and inorganic solids 

in the water, including those in molecular, ionized or micro-granular form (i.e., <2µm) and is 

typically dominated by sodium, chloride and magnesium ions (EMAN-North, 2005).  TDS 

ranged from a low of 84 mg/L in the head pond at Buchan Falls in the spring of 2010 to a 

maximum of 120 mg/L, found at Cedar Rapids site in Spring 2010.   



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 4-16

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Total Suspended Solids (TSS) is a measure of the amount of organic and inorganic material 

in the water that is greater than 2 µm in size but that remain suspended (i.e., don’t settle out).  

TSS typically ranged from undetectable (<2 mg/L) at several sites to 8 mg/L at the 

Kapuskasing Lake Outlet site (depth of 4m) during the summer investigation.   

4.1.7.7 Low Level Mercury 
Mercury results are summarized in Tables 4-8 (Total Mercury) and Table 4-9 (Methyl 

Mercury).  

Table 4-8: Total Mercury Results 

Total Mercury Results (ng/L) 

Sample Location  

Spring  
 
May 
2010 

Summer  
 
September 
2010 

Fall 
 
October 
2010 

Provincial 
Water Quality 
Objectives 
(MOE, 1999) 

Canadian 
Water Quality 
Guidelines 
(CCME, 2005) 

Downstream Control 2.02 3.21 1.79 200 26 

Near North Boundary 1.82 1.81 1.33 200 26 

Middle Twp Buchan 1.80 0.77 1.11 200 26 

Lapinigam Rapids 1.66 0.74 1.25 200 26 

Kapuskasing Lake 
Outlet – Head Pond N/S 0.80 1.40 200 26 

Kapuskasing Lake 
Outlet - Surface N/S 0.86 1.24 200 26 

Kapuskasing Lake 
Outlet – 4-m Depth N/S 1.45 1.30 200 26 

N/S – location not sampled 

Table 4-9: Methyl Mercury Results 

Methyl Mercury Results (ng/L) 

Sample Location 
Spring 
 
May 2010 

Summer 
 
September 2010 

Fall 
 
October 2010 

Canadian Water 
Quality Guidelines 
(CCME, 2005) 

Downstream Control 0.08 0.10 0.07 4 

Near North Boundary 0.08 0.08 0.06 4 

Middle Twp Buchan 0.06 0.04 0.04 4 

Lapinigam Rapids 0.06 0.04/0.051 0.04 4 

Kapuskasing Lake 
Outlet – Head Pond N/S 0.022 *0.03 4 

Kapuskasing Lake 
Outlet – Surface N/S 0.032 0.05 4 

Kapuskasing Lake 
Outlet – 4-m Depth N/S 0.022 0.04 4 

N/S – location not sampled 
1 – duplicate samples      2 – below detection limit 
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Total mercury, which is the concentration of all mercury species in the water, including both 

inorganic and organic forms, ranged from a low of 0.74 ng/L (Buchan Falls head pond – 

summer 2010) to a high of 3.21 ng/L (Downstream control– summer 2010).   These levels are 

well below the standards in place by CWQG (26 ng/L) and the PWQO (200 ng/L). 

Methyl mercury (MeHg) consists of a mercury cation (Hg2+) bound to a methyl group (-CH3) to 

form CH3Hg+.  Inorganic forms of mercury and mercury ion form MeHg by biotic and abiotic 

processes.  The rate of MeHg production is influenced by a number of factors including the 

concentration and availability of Hg2+, composition of the microbial population, nutrient and 

mineral substrate, pH, temperature, redox potential, dissolved and particulate organic matter 

(DOC and POM), salinity, iron and sulphate (CCME, 2003).  Methyl Hg at the sampling sites 

ranged from 0.02 to 0.08 ng/L, which is below the official laboratory detection limit.  The 

CWQG for MeHg is 4 ng/L in freshwater (CCME, 2003).  None of the sample results 

approached this value. 

4.1.7.8 Long-Term Water Temperature Monitoring 
Water temperature loggers were installed by Hatch at four locations in the river in 2010.   

Data obtained is as follows: 

 Downstream from Outlet Rapids (August 17 to September 27, 2010) 

 Within proposed Buchan Falls Head Pond (August 17 to December 17, 2010) 

 Downstream from Cedar Rapids (August 13 to May 3, 2010) 

 Downstream Reference (September 23 to December 17, 2010). 

The Outlet Rapids, Buchan Falls and Cedar Rapids data loggers were retrieved in October 

2010; however, the Downstream Reference logger was not retrieved at that time.  Retrieval of 

this logger was attempted in April 2011, but the cable had broken due to ice through the 

winter and the logger was lost.  The results of temperature monitoring within Buchan Falls 

headpond and downstream of Cedar Rapids are discussed in Hatch (2011) and shown 

graphically in Figure 4-3.  Table 4-10 summarizes the monthly average, maximum and 

minimum temperatures from the three sampling locations.  

Table 4-10: Summary of Water Temperature Data Logger Results 

 

Parameter 

Water Temperature (°C) 

Outlet Rapids 
(downstream) 

Buchan Falls 
(upstream) 

Cedar Rapids 
(downstream) 

May 2010 

Average  15.52 14.96 

Minimum  8.30 7.87 

Maximum  24.65 24.22 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 4-18

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

 

Parameter 

Water Temperature (°C) 

Outlet Rapids 
(downstream) 

Buchan Falls 
(upstream) 

Cedar Rapids 
(downstream) 

June 2010 

Average  19.59 19.25 

Minimum  16.39 16.42 

Maximum  22.82 21.92 

July 2010 

Average  22.84 22.46 

Minimum  17.30 17.03 

Maximum  25.16 24.85 

August 2010 

Average  21.47 21.24 

Minimum  18.53 18.53 

Maximum  24.80 24.17 

September 2010 

Average 12.73 14.76 14.18 

Minimum 10.47 10.1 9.24 

Maximum 18.34 22.94 22.78 

October 2010 

Average 9.83 10.04 9.62 

Minimum 7.24 8.25 8.57 

Maximum 11.13 11.32 10.71 

 

The water temperatures collected from all sample locations on the Kapuskasing River  

ranged from a low of 7.24 ºC at Kapuskasing Lake Outlet on October 20, 2010 to a high of 

25.16 ºC at Buchan Falls on July 7th. Temperature was similar at all sites, although it tends to 

be slightly lower at downstream sites, indicating a cooling trend as one moves downstream.  

This was most apparent during the late summer/early fall when loggers were deployed along 

the entire length of the proposed development area. 

4.1.8 Groundwater Resources 
Groundwater flow through the gneissic bedrock formations adjacent to the river is expected to 

be low and largely controlled by the local joint and fracture sets.  Due to the metamorphic 

nature of the bedrock in the region (see Section 3.1.2), the primary hydraulic conductivity and 

porosity of the bedrock is expected to be extremely low.   

Groundwater flow in the study area is expected to be a subtle reflection of the local 

topography – that is, overall groundwater flow would be towards the Kapuskasing River and 
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its tributaries from the surrounding hills.  The overburden and upper part of the bedrock is 

expected to be largely unsaturated, with infiltrating waters moving largely downward until 

reaching the lower bedrock at which point groundwater is expected to flow laterally toward the 

river.   

A search of the Ministry of the Environment Groundwater Well Records Database (MOE, 

2011) identified no groundwater usage/wells within the immediate project area.   

4.2 Biological Environment 

4.2.1 Historical Overview of the Fisheries of the Kapuskasing River 
This historical overview of the Kapuskasing River is based on data existing prior to field 

studies being conducted in relation to this project.  

A total of 21 species of fish have been recorded as long-term residents in the Kapuskasing 

River (see Table 4-11).  Game species include Walleye (Sander vitreus), Northern Pike (Esox 

lucius) and Yellow Perch (Perca flavescens).  Lake Sturgeon (Acipenser fulvescens) has only 

been recorded in the lower reaches of the Kapuskasing River, downstream from the 

Tembec/Spruce Falls dam.  Smallmouth Bass (Micropterus dolomieu) are not native to the 

Moose River Basin, but have gradually expanded their range following their introduction into 

several headwater lakes on the Shield in the 1920s (Seyler, 1997).  Although not identified as 

a resident in the Kapuskasing River by Seyler (1997), Smallmouth Bass were captured during 

current studies.  In addition to resident species, Brook Trout (Salvelinus fontinalis) and 

ninespine stickleback (Pungitius pungitius) have been recorded in tributaries of the 

Kapuskasing River, and may occasionally be residents in the main channel. 

Table 4-11: Fish Species of the Kapuskasing River  

Common Name Scientific Name Seyler (1997) Stantec 
(2004) 

Hatch  
Studies 

Lake Sturgeon Acipenser fulvescens X1 X1  

Brook Trout Salvelinus fontinalis X2  X 

Lake Whitefish Coregonus clupeaformis X X X 

Lake Herring Coregonus artedii X   

Northern Pike Esox lucius X X X 

White Sucker Catostomus commersonii X X X 

Longnose Sucker Catostomus catostomus X X X 

Golden shiner Notemigonus crysoleucas X   

Emerald shiner Notropis atherinoides X  X 

Common shiner Notropis cornutus X   

Spottail shiner Notropis hudsonius X  X 

Longnose dace Rhinicthys cataractae X  X 

Brown bullhead Ictalurus nebulosus X  X 
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Common Name Scientific Name Seyler (1997) Stantec 
(2004) 

Hatch  
Studies 

Burbot Lota lota X  X 

Ninespine stickleback Pungitius pungitius X2  X 

Trout-perch Percopsis omiscomaycus X  X 

Smallmouth Bass Micropterus dolomieui  X X 

Yellow Perch Perca flavescens X X X 

Walleye Sander vitreus X X X 

Iowa darter Etheostoma exile X   

Johnny darter Etheostoma nigrum X  X 

Logperch Percina caprodes X X X 

Mottled sculpin Cottus bairdi X  X 

Legend 
1 Lake Sturgeon have only been captured downstream from Tembec/Spruce Falls dam. 
2 Resident in tributaries, may be present in main river at times. 

 

Seyler (1997) notes that the upper Kapuskasing River (i.e., upstream from the Town of 

Kapuskasing) has high gradient, low turbidity, high mean depth and low fish community 

diversity.  In comparison with other large rivers in the Moose River Basin, the fish species 

richness of the Kapuskasing River is the third lowest out of the nine major rivers.  The highest 

species richness is found in the Mattagami River (28 resident species), while the lowest is 

found in the Chapleau River (15 species).  Differences in species richness may be primarily 

due to differences in river length and size and the corresponding diversity of habitats.  For 

example, the Chapleau River only runs through the Shield portion of the Moose River Basin, 

while the Mattagami River runs through the three major physiographic regions (Shield, Clay 

Belt and Hudson Bay Lowlands).  Seyler (1997) notes that species richness is highest in the 

Hudson Bay Lowlands and lowest in the Canadian Shield (the upper Kapuskasing River only 

runs through the Shield and portion of the basin, while the lower part of the river runs through 

the Clay Belt).   

4.2.2 Baseline Fish Community 
Baseline fish community and fish habitat field investigations were undertaken in the study 

area as part of the project EA activities in spring, summer and fall 2010, spring and summer 

2011 and spring of 2012. These investigations included components related to fish 

community and fish habitat and included an investigation of spring and fall spawning and a 

broader investigation of fish populations and habitat characteristics during the summer of 

2010.  The purpose of the fisheries field investigations was to provide baseline information on 

the existing environmental conditions within the study area in order to assess the potential 

project impacts and provide a basis for comparison with post-construction monitoring results. 
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Specific objectives of the fish community investigations were to: 

 document and evaluate spring and fall spawning activity and critical habitat (e.g., Walleye 

spawning areas) throughout the study area; 

 determine fish community composition and relative abundance throughout the study area 

using the Riverine Index Netting (RIN) protocol; 

 determine fish community composition throughout the study area in areas not adequately 

sampled using the RIN protocol, using other fish collection methodologies such as 

angling, minnow trapping, seine netting and electrofishing; 

 determine baseline tissue mercury concentrations in fish from the study area. 

The results are presented in detail in Appendix E and the main results are summarized in the 

following sections. 

4.2.2.1 Spring Spawning Studies – 2010 
A fisheries study was undertaken within the study sites by Hatch Ltd. from April 21 to May 2, 

2010.  The purpose of the spring fisheries program was to: 

 assess the distribution of Walleye during the spawning period; 

 identify suitable spawning habitat and assess spawning (where possible); 

 assess the distribution of the other species including Northern Pike and sucker species to 

document their presence/absence at the sites during the spawning period. 

The complete report, including maps identifying sampling locations is provided in Appendix E 

and the methodology and results are summarized in the following sections. 

The methodologies used to carry out the study include the use of gill nets, angling, night 

lighting and egg collection mats. All captured fish were measured for fork length, total length, 

round weight, aging structures (scales and dorsal spines) were taken, and identification (floy) 

tags were inserted to the body cavity before being live released.  Spring spawning fish such 

as Walleye, Northern Pike and sucker species also had their sex and gonad condition 

sampled and recorded. 

Short and long duration gill netting was conducted using experimental monofilament gill nets.  

Gill nets were formed using 15.24 m long by 1.82 m deep panels, arranged in gangs with 

stretch mesh sizes of 63.5 to 114.3 mm (2.5 to 4.5 inches).   

Angling, using rod and reel with artificial baits (jigs, spoons, crankbaits), was conducted from 

a boat or from shore around potential staging and spawning sites to capture Walleye.   

Flow rates were considered to be unseasonably low during the 2010 study.  
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Fish capture results are summarized in Table 4-12. 

Table 4-12: Summary of Fish Capture Results – Spring 2010 

  
Cedar Rapids Clouston Rapids 

Downstream from 
Buchan Falls 

Upstream from 
Buchan Falls 

Species Angling 
Gill 

Netting Angling 
Gill 

Netting Angling 
Gill 

Netting Angling  
Gill 

Netting 

Walleye 9 46 1 14 12 88     

Northern Pike 19 32 5 20 28 6 5 14 

Smallmouth Bass 8 11 1       1   

Lake Whitefish                1 

Yellow Perch               1 

White Sucker   20   25   1   2 

Totals 36 109 7 59 40 95 6 18 

 

Egg mats were used to determine whether spawning was occurring within areas suspected to 

be spawning sites, assess timing of spawning activity, and to determine the extent of those 

areas (i.e., laterally and upstream/downstream). Egg mats consisted of a 38cm x 24cm (15” x 

9.5”) steel plate weighing 6.5kg covered with porous furnace filter material.  Mats were 

deployed on the river bed within and downstream from potential spawning areas. Egg mats 

were checked every one to two days. Areas in which eggs were captured were deemed a 

spawning location.  Table 4-13 indicates all of the eggs collected in the spring surveillance. 

Table 4-13: Summary of Egg Collection Results – Spring 2010 

Fish 
Species  

Number of Eggs Collected 

Cedar 
Rapids 

Clouston 
Rapids 

Downstream 
Buchan 

Upstream 
Buchan 

Totals 

Walleye 536 59 9 0 604 

White Sucker 152 0 17 0 169 

Unknown 38 21 5 0 64 

Totals 726 80 31 0 837 

 

The results by area are summarized in the following sections.  

Cedar Rapids – Summary of Results 

The survey confirmed the presence of spawning Walleye at the site by the collection of ripe 

and spent adults and the presence of deposited eggs.  Ripe Walleye were collected on the 

first day of the survey, and the peak of the spawning event appears to occur on April 25, 

2010.  Eggs were most abundant along the east shore sampling locations which were in 

close proximity to the main flow path exiting the rapids (main flow channel is on the east side 
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of the river through most of the rapids).  Spawning was confirmed at a number of locations in 

that area by the collection of eggs on the surface of the mats.  Some drift of eggs may also 

have occurred from upstream locations within the rapids, as eggs were occasionally found 

embedded in the mesh on the side of the samplers.  Spawning was also confirmed in the 

lower part of the rapids along the west shore.  This area is downstream of a cross-river ridge 

(estimated ~1 m high) located in the vicinity of the proposed weir.  Higher elevation in the 

centre of that ridge creates a lower velocity pool mid-channel, with quicker flow paths on each 

side (main flow path on east side).  The west shore area below this ridge has suitable 

substrate characteristics and the collection of eggs at a number of locations in that area 

confirmed it as spawning habitat.  Lastly, eggs were collected at a few locations in the centre 

of the river below the rapids; substrate in this area was mostly too coarse, and the area was 

considered less suitable spawning habitat.  

Effort during the survey was concentrated in the area below the rapids and in the lower 

portion of the rapids on the west side (shallower and lower velocity area allowing access from 

shore by wading).  Access to mid-river areas was not possible due to the high velocity flows 

which prevented access by boat and/or wading. The cross-river ridge served to distribute flow 

across the river and created a slower flowing pool approximately mid-channel, which may 

have been used as a resting area for spawning Walleye.  The ridge is not considered a 

barrier to Walleye movement further upstream. 

White Sucker spawning was confirmed at the site on the basis of ripe adults and the 

collection of eggs at a number of locations.  As with Walleye, the most eggs were collected 

adjacent to the main flow path on the east side of the river with lesser numbers found in the 

lower portion of the rapids on the west side of the river.   

Northern Pike were captured in considerable numbers at the site, and pursued foraging 

opportunities (as presented by angling) vigorously.  While ripe and spent adults were 

captured, no eggs were collected, and the presence of pike in spawning condition at the site 

seems unusual, in that there is no typical pike spawning habitat nearby.  Numerous side 

channel embayments are present in the river reach extending downstream to Camp 15 

landing, which would appear to provide ideal pike spawning habitat (flooded grasses and 

sedges).  No similar habitat was present at the base of the rapids or in the small tributary 

stream on the west shore. Their presence at the site may have been more related to the 

foraging opportunities provided by aggregations of spawning Walleye and White Sucker than 

spawning behaviour. 

Lastly, Smallmouth Bass were captured at the site in both nets and by angling.  Their 

presence in the area is likely also related to foraging opportunities, as their spawning period 

would not occur for approximately another 2 months.  Favourable habitat conditions for 

Smallmouth Bass nesting/spawning (i.e., large boulders surrounded by finer substrates) are 

present at a number of locations along the east shore below the rapids and in association 

with large woody debris further downstream. 
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Clouston Rapids – Summary of Results 

The survey confirmed the presence of spawning Walleye at the site by the collection of ripe 

and spent adults and the presence of eggs.  Ripe male Walleye were collected on the first 

day and throughout the survey, while a spent male and two spent females were collected the 

last day.  Similar to Cedar Rapids, the peak of the spawning event appears to have occurred 

in the April 25-29, 2010 period (on the basis of egg recovery).  Eggs were most abundant 

along the west shore sampling locations, with spawning confirmed at a number of locations in 

that area.  Suitable spawning habitat was present throughout most of the lower portion of the 

rapids, and no barriers to upstream movement within the rapids were identified. 

Ripe male and female White Sucker were collected throughout the survey with one spent 

female captured on the last day (May 1).  The greatest catch occurred on April 27, leading 

one to suggest that the spawning run occurred the previous evening.  While only one sucker 

egg was collected (on April 29) at a location along the east shore, this supports the timing of 

the spawning run.   

Northern Pike were captured in considerable numbers at the site during netting and when 

angling.  Ripe males were collected the first and last days of the survey, but the sex/spawning 

condition of many individuals could not be determined.  Three large females collected on April 

24 were found to be in the process of re-adsorbing their eggs upon internal examination.  

Unlike the reach below Cedar Rapids, there are no side channel embayments in the reach 

between the crest of Cedar Rapids and the base of Clouston Rapids to provide spawning 

habitat.  Substantially lower-than-normal flows during the 2010 freshet may not have allowed 

pike to use spawning areas (such as the flooded shoreline of the widening of the river below 

the base of the rapids) that would be accessible during higher water levels. 

Lastly, one Smallmouth Bass was captured at the site by angling.  Favourable habitat 

conditions for Smallmouth Bass nesting/spawning (i.e., large boulders surrounded by finer 

substrates) are present at the base of the rapids and in association with large boulders and 

woody debris around the periphery of the downstream embayment. 

Buchan Falls – Summary of Results 

Walleye were readily captured by angling below Buchan Falls and were the most abundant 

species present.  The survey confirmed the presence of spawning Walleye below the falls by 

the collection of ripe and spent adults and the presence of eggs.  Ripe male and female 

Walleye were collected from April 25 through to May 1, 2010.  Eggs were also collected at a 

number of locations downstream from Buchan Falls, confirming that spawning was occurring 

in close proximity to the base of the falls as well as further downstream.  Based on catches of 

adults and eggs, the peak of the spawning event appears to have occurred between April 28 

and 30 (on the basis of number of spent females and egg recovery). 

In the rapids at the upstream extent of the head pond above Buchan Falls, no Walleye were 

captured by either angling or gill netting.  Egg mats were placed at various potential spawning 
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habitat locations, but no eggs were collected.  This indicates that there was no spawning 

activity in that area.   

While only one White Sucker (a green female) was collected below the falls, eggs were 

collected at four locations confirming the presence of spawning individuals.  Above Buchan 

Falls, three White Suckers were collected in a net set in close proximity to the upper rapids, 

but no determination of sex/spawning condition was possible.  No eggs were collected above 

Buchan Falls.  

Northern Pike were the most numerous fish caught in gill nets and were also caught by 

angling.  Below Buchan Falls, a number of green males and females were captured by 

angling prior to April 30.  After that date, two spent males and a spent female were captured, 

although no pike eggs were collected on the egg mats.  Suitable pike spawning habitat was 

not present in the immediate vicinity of the falls. Above the falls, most of the female pike 

captured were green, while males were ripe and/or running.  Within the head pond area, the 

small tributary on the left bank would have provided considerable pike spawning habitat 

(flooded grasses and sedges). As with the observations from Clouston Rapids, it is possible 

that the lower-than-normal freshet and associated water levels prevented pike from accessing 

preferred spawning areas. 

Lastly, one Smallmouth Bass was captured above the falls by angling.  Favourable habitat 

conditions for Smallmouth Bass nesting/spawning (i.e., large boulders surrounded by finer 

substrates) are present along the shorelines below the upper rapids.  One Lake Whitefish and 

one Yellow Perch were captured above the falls within gill nets.  Lake Whitefish are fall 

spawners, and the Yellow Perch was considered green (female with eggs but not yet ready to 

spawn).  Flooded vegetation along river shorelines are the typical spawning habitat for Yellow 

Perch. 

4.2.2.2 Spring Spawning Studies – 2011 
Fisheries studies were completed by SENES from May 12 – 17, 2011 at Cedar Rapids and 

Clouston Rapids, while Hatch completed fisheries studies from May 10 – 17, 2011 at Buchan 

Falls. The objectives of the spring 2011 investigation at Cedar Rapids and Clouston Rapids 

sites were to: 

 Re-assess potential spawning habitat and habitat use under a more regular flow regime 

(as opposed to the observations made during the low flows experienced in spring 2010) 

and identify any new areas which are utilized for spawning purposes under regular flows.  

 Continue to Floy T-tag Walleye and other fish species to provide information on fish 

movements within the Kapuskasing River. 

 Further confirm the distribution of other incidental species, including White Sucker, 

Northern Pike, Lake Whitefish, Smallmouth Bass and Brook Trout to document their 

presence/absence and habitat use throughout the study area during the spring period. 
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The objectives of the spring 2011 investigation at Buchan Falls were to: 

 Confirm the presence/absence, distribution and habitat use of Walleye during the 

spawning period at the Kapuskasing Lake Outlet site (which was being proposed for 

development of a waterpower facility at the time of the study) and at the rapids within the 

proposed Buchan Falls head pond. 

 Re-assess potential spawning habitat and habitat use under a more regular flow regime 

(as opposed to the observations made during the low flows experienced in spring 2010) 

and identify any new areas which are utilized  for spawning purposes under regular flows.  

 Continue to Floy T-tag Walleye and other fish species to provide information on fish 

movements within the Kapuskasing River. 

 Further confirm the distribution of other incidental species, including White Sucker, 

Northern Pike, Lake Whitefish, Smallmouth Bass and Brook Trout  to document their 

presence/absence and habitat use throughout the study area during the spring period 

 Obtain spring surface water quality samples at two sites upstream from the Kapuskasing 

Lake outlet rapids to complete the multi-site, multi-season sampling which took place in 

2010. 

The complete reports from each study are provided in Appendix E and the methodology and 

results are summarized in the following sections. 

The methodologies used by SENES included fish collection (by gill netting) and deployment 

of egg collection mats. The methodologies used by Hatch included fish collection (by angling 

and gill netting), deployment of egg collection mats and aquatic habitat assessment.  All 

captured fish were measured for fork length, total length and round weight, aging structures 

(scales and dorsal spines) were taken, and identification (floy) tags inserted to the body cavity 

before being live released.  Spring spawning fish such as Walleye, Northern Pike and sucker 

species also had their sex and gonad condition determined. 

Short and long duration gill netting was conducted using experimental monofilament gill nets, 

with 15.24-m long by 1.82-m deep panels with stretch mesh sizes ranging from 63.5 to 

114.3 mm (2.5 to 4.5 inches).  Sampling locations are shown in the study report in 

Appendix E  

Angling, using rod and reel with artificial baits (jigs, spoons, crankbaits), was conducted from 

a boat or from shore around potential staging and spawning sites to capture Walleye at 

Buchan Falls. 
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Fish capture results are summarized in Table 4-14. 

Table 4-14: Summary of Fish Capture Results – Spring 2011 

Species 
Cedar Rapids Clouston Rapids 

Downstream from  
Buchan Falls 

Upstream from 
Buchan Falls 

Gill Netting Gill Netting Angling 
Gill 

Netting Gill Netting 

Walleye 2 17 18 1  

Northern Pike 6 10 17 9 17 

Smallmouth Bass 6  1     

Lake Whitefish        

Yellow Perch       

White Sucker 13 2   3 

Brook Trout    1  

Totals 27 29 36 11 20 

 

Egg mats were used to determine whether spawning was occurring within areas suspected to 

be spawning sites, assess timing of spawning activity, and to determine the extent of those 

areas (i.e. laterally and upstream/downstream). Egg mats consisted of a 38cm x 24cm (15” x 

9.5”) steel plate weighing approximately 7kg covered with porous furnace filter material.  Mats 

were deployed on the river bed within and downstream from potential spawning areas 

accessible by boats and/or wading. Egg mats were typically checked every two days. Areas 

in which eggs were captured were deemed a spawning location.  Table 4-15 indicates all of 

the eggs collected during the spring 2011 study. 

Table 4-15: Summary of Egg Collection Results – Spring 2011 

Fish Species 

  

Number of Eggs Collected 

Cedar 
Rapids 

Clouston 
Rapids 

Downstream 
Buchan 

Upstream 
Buchan Totals 

Walleye 1    1 

White Sucker 51   2 53 

Totals 52 0 0 2 54 

 

The results by area are summarized in the following sections.  

Cedar Rapids – Summary of Results 

The investigation at Cedar Rapids commenced on May 12, 2011, with a daytime water 

temperature of 9°C. With temperatures expected to decrease overnight, it was anticipated 

that Walleye would be on site and spawning. 
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The investigation resulted in the capture of two Walleye including one ripe male and one 

unknown sex directly below the base of the rapids. One Walleye egg was collected on the 

night of May 16. Given the presence of a ripe male fish, collection of a Walleye egg, and the 

presence of suitable spawning habitat, it is concluded that Walleye did spawn at Cedar 

Rapids in 2011. Walleye were also found to spawn at the site in 2010 (Hatch Ltd., 2010). 

Thirteen White Suckers of varying maturity were captured. White Suckers are known to utilize 

similar spawning habitat as Walleye and usually slightly overlap in timing with Walleye. Upon 

commencement of the study, there was no indication that the White Suckers had spawned, 

as most females captured were recorded as green. A total of 52 White Sucker eggs were 

collected, with the peak collection rate occurring on the night of May 16, 2011. 

Six Northern Pike were captured in a variety of reproductive stages and it appears likely that 

they were foraging at the base of the rapids, as opposed to spawning in the general area. Six 

Smallmouth Bass were also captured below Cedar Rapids. The area has suitable habitat for 

Smallmouth Bass nesting/spawning (i.e., large boulders surrounded by finer substrates), so 

some spawning may occur at this location later in the season. 

Clouston Rapids – Summary of Results 

The investigation confirmed the presence of spawning Walleye at the site by the collection of 

ripe and green adults. Ripe male Walleye were collected on the first day and throughout the 

duration of the survey. In total, 17 Walleye were caught below Clouston Rapids, 12 of which 

were ripe males, 1 was a green female and 4 were of unknown sex. Egg mats were deployed 

in an effort to confirm spawning and identify spawning areas within the rapids, although no 

eggs were collected. Given the presence of ripe males and green females in the area and the 

presence of suitable spawning habitat, it is likely that Walleye spawning was occurring at the 

Clouston site. Walleye were also found to spawn at the site in 2010. 

White Sucker were found to be utilizing Clouston Rapids for spawning with a ripe male and 

female caught directly below the site. Northern Pike were also captured in various 

reproductive stages.  

Two of the Northern Pike collected downstream from Clouston Rapids during the study had 

previously been tagged in 2010 upstream from the Rapids. The collection of these fish 

confirms that downstream movement of fish does occur past Clouston Rapids. 

Buchan Falls – Summary of Results 

Walleye were captured by angling below Buchan Falls and were the second most abundant 

species present. The survey confirmed the presence of spawning Walleye below the falls by 

the collection of ripe and spent adults in what would be considered the staging area for the 

Buchan Falls site. Ripe and spent male and female Walleye were collected from May 10 

through to May 17. Egg mats deployed did not capture eggs although velocity constraints 

made proper placement difficult and potentially unsafe.  
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No Walleye or Walleye eggs were captured in the proposed head pond area from the crest of 

Buchan Falls to above Loon rapids, although potentially suitable spawning areas are present 

at both Loon Rapids and a fast-flowing stretch of river located between Jackpine and Loon 

Rapids. Egg mats produced a single sucker species egg from each location and three White 

Suckers in spawning condition were captured in close proximity (it is assumed the eggs were 

of that species). 

One Smallmouth Bass was captured below the falls by angling. Suitable habitat conditions for 

Smallmouth Bass nesting/spawning (i.e., large boulders surrounded by finer substrates) are 

present along the shorelines throughout this section of river. 

A singe Brook Trout was captured downstream of Buchan Falls at the mouth of a small 

tributary located on the eastern shore. The tributary in close proximity was assessed in 2010 

and found to be intermittent.  

4.2.2.3 Spring Spawning Studies – 2012 

Fisheries studies were completed by Hatch from April 14 to May 2, 2012 at Cedar Rapids, 

Clouston Rapids and the Dunrankin River.The objectives of the spring 2012 investigation 

were to: 

 Re-assess potential spawning habitat and habitat use under a more regular flow regime 

(as opposed to the observations made during the low flows experienced in spring 2010) 

and identify any new areas which are utilized for spawning purposes under regular flows.  

 Obtain any additional information on the movement of fish from the downstream reaches 

of the Kapuskasing River to Buchan Falls by recapture of fish previously tagged at 

Buchan Falls. Continue to Floy T-tag Walleye and other fish species to provide 

information on fish movements within the Kapuskasing River. 

 Apply substantial Lake Sturgeon netting effort downstream of Cedar Rapids, to 

investigate presence of sturgeon, in response to reported historical capture of this 

species.  

 Further confirm the distribution of other incidental species, including White Sucker, 

Northern Pike, Lake Whitefish, Smallmouth Bass and/or Brook Trout to document their 

presence/absence and habitat use throughout the study area during the spring period. 

The complete reports from each study are provided in Appendix E and the methodology and 

results are summarized in the following sections. 

The methodologies used to carry out the study included fish collection (by angling and gill 

netting), deployment of egg collection mats and aquatic habitat assessment.  All captured fish 

were measured for fork length, total length and round weight, aging structures (scales and 

dorsal spines) were taken, and identification (floy) tag inserted to the body cavity before being 

live released.  Spring spawning fish such as Walleye, Northern Pike and sucker species also 

had their sex and gonad condition determined. 
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Short and long duration gill netting was conducted using experimental monofilament gill nets, 

with 15.24-m long by 1.82-m deep panels of 64 to 127 mm (2.5 to 5.0 inch) stretch mesh.  

Extra large mesh Riverine Index Netting (RIN) nets (25 m long by 2 m deep, with opening 

varying from 204 to 306 mm (8.0 to 12 inches)) in the area downstream from Cedar Rapids 

identified to have the highest potential as Lake Sturgeon habitat. Sampling locations are 

found in the study report in Appendix E. 

Angling, using rod and reel with artificial baits (jigs, spoons, crankbaits), was conducted from 

a boat or from shore around potential staging and spawning sites to capture Walleye at 

Buchan Falls. 

Fish capture results are summarized in Table 4-16. 

Table 4-16: Summary of Fish Capture Results – Spring 2012 

 Species 

Cedar Rapids 
Dunrankin 

River 
Clouston Rapids 

Downstream 
from Buchan 

Falls 

Angling 
Gill 

Netting 
Angling 

Gill 
Netting 

Angling 
Gill 

Netting 
Angling 

Walleye 101 176 
 1 

18 51 1 

Northern Pike 11 77 2 48 35 171 5 

Smallmouth Bass 16 5      

Lake Whitefish       1  

White Sucker  22  2  50  

Longnose Sucker  1      

Totals 128 281 2 51 53 273 6 

 

During the course of the survey, a number of previously tagged fish were recovered. This 

information provides further details on fish movement in the Kapuskasing River, as discussed 

in Section 4.2.3.  

Egg mats were used to determine whether spawning was occurring within areas suspected to 

be spawning sites, assess timing of spawning activity, and to determine the extent of those 

areas (i.e. laterally and upstream/downstream). Mats were deployed on the river bed within 

and downstream from potential spawning areas at Cedar Rapids and Clouston Rapids 

(including below the Dunrankin River Rapids).  Table 4-17 indicates all of the eggs collected 

in the spring surveillance. 

Table 4-17: Summary of Egg Collection Results – Spring 2012 

Fish Species  

Number of Eggs Collected 

Cedar Rapids Clouston Rapids 
Dunrankin River 

Rapids 
Totals 

Walleye 61 153 0 214 

Totals 61 153 0 214 
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Cedar Rapids – Summary of Results 

The investigation at Cedar Rapids commenced on April 14, 2012, with evening water 

temperatures reaching a high of 7.0°C. It was anticipated that Walleye would have 

commenced spawning at such temperatures. A major snow storm event, with very cold air 

temperatures occurred on April 15/16 caused average water temperatures to drop during the 

early portions of the study period. The onset of warmer weather conditions restored water 

temperatures to prime Walleye spawning levels after April 29, with ripe and/or spent females 

(as well as an increasing amount of eggs) consistently collected thereafter. 

Walleye 

The investigation resulted in the capture of 278 Walleye below Cedar Rapids, through a 

combination of gill netting and angling. Three Walleye were recaptured from previous 

years/studies, while 28 Walleye were recaptured from the same sampling period.  

Over the study period, the transition from green to ripe to spent females was witnessed, with 

several spent Walleye females captured near the end of the study on May 4. A total of 

61 Walleye eggs were collected by multiple egg mat sets installed throughout the Cedar 

Rapids site over the course of the study. Given the presence of a large number of male and 

female Walleye, as well as dozens of Walleye eggs, collected during the study period, it was 

concluded that Walleye spawned at Cedar Rapids in 2012. This confirms that Walleye spawn 

at Cedar Rapids within the range of flows that have been observed at the site between 2010 

and 2012, indicating that this is an active spawning site during both low flow and typical 

springs.  

Northern Pike 

The investigation resulted in the capture of 91 Northern Pike below Cedar Rapids, through a 

combination of gill netting and angling. Four Northern Pike were recaptured from previous 

years/studies, while 17 Northern Pike were recaptured from the same sampling period.  

Northern Pike were captured in a variety of reproductive stages, with the majority of females 

being declared as either ripe or spent by the conclusion of the study at the site on May 4. It 

appears likely that Northern Pike forage at the base of the rapids, as opposed to spawning in 

the general area. Wetland habitat suitable for Northern Pike spawning occurs along stretches 

of the river several kilometres downstream from the Cedar Rapids site. 

Other Species 

Gill netting and angling below Cedar Rapids also resulted in the capture of 21 Smallmouth 

Bass, 22 White Sucker and 1 Longnose Sucker). The area has suitable conditions for 

Smallmouth Bass nesting/spawning (i.e., large boulders surrounded by finer substrates), so 

some spawning may occur at this location later in the season. White Sucker are known to 

utilize similar spawning habitat as Walleye and usually slightly overlap in timing with Walleye. 
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RIN netting effort in deep stretches of the river stretching several kilometres downstream from 

the Cedar Rapids site did not result in the capture of any Lake Sturgeon. No evidence of Lake 

Sturgeon use or presence was found/observed during the study. It was determined that the 

presence of a Lake Sturgeon population existing within this stretch of the river is unlikely, 

given the absence of any physical evidence. 

Dunrankin River – Summary of Results 

The Dunrankin River investigation commenced on April 15, 2012, and consisted of 28 gill net 

panels, set from the confluence area of Kapuskasing River to immediately below the first set 

of rapids upstream. The Dunrankin River is a cold water system and as such lower water 

temperatures were observed in comparison to Kapuskasing River. Water temperatures 

ranged from 2.7°C on April 21 to 7.4°C on May 2.   

Walleye 

Investigations resulted in the capture of one ripe male Walleye at the confluence of the 

Dunrankin and Kapuskasing Rivers on April 22, 2012. This particular walleye was previously 

captured and tagged upstream at Clouston Rapids days prior. No Walleye were captured 

downstream from the first rapids on the Dunrankin River, and no Walleye eggs were 

collected. Given that Walleye were spawning at Clouston Rapids during the study, it would 

appear that Walleye did not spawn in the Dunrankin River in 2012. Although the habitat 

appears suitable, colder water temperatures than in the main channel of the Kapuskasing 

River may drive Walleye to Clouston Rapids earlier in the season to spawn.   

Northern Pike 

The investigation resulted in the capture of 50 Northern Pike, 13 of which had been 

previously captured and tagged during the spring 2012 program. Two northern pike captured 

were also previously captured and tagged during previous fisheries programs.  Given the 

colder water temperatures recorded within the Dunrankin River and the presence of ripe 

females, it is possible some late season spawning was still occurring within the Dunrankin 

River. Suitable spawning habitat is present within narrow bands of emergent and submergent 

vegetation along the edge of the river up to the first rapids.  

Other Species 

Two White Suckers were captured during the investigation both of which were caught within 

the confluence area. No suckers were caught downstream from the rapids in the Dunrankin 

River. These two individuals are expected to be transients captured on route to Clouston 

Rapids to spawn. 

Clouston Rapids – Summary of Results 

The investigation at Clouston Rapids commenced on April 15, 2012, with evening water 

temperatures reaching a high of 6.9°C. It was anticipated that Walleye spawning would have 

commenced on site at such temperatures. A major snow storm event occurring on April 15/16 
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(and cold air temperatures) that caused average water temperatures to drop during the early 

portions of the study period. The onset of warmer weather conditions restored water 

temperatures to prime Walleye spawning levels after April 28, with ripe and/or spent females 

(as well as an increasing amount of eggs) consistently collected thereafter. 

Walleye 

The investigation resulted in the capture of 69 Walleye below Clouston Rapids. Eight Walleye 

were recaptured from previous years/studies, while three Walleye were recaptured from the 

same sampling period.  

Over the study period, the transition from green to ripe to spent females was observed, with 

all Walleye females being declared either ripe or spent by the time of the study conclusion on 

May 2. A total of 153 Walleye eggs were collected throughout the Clouston Rapids site over 

the course of the study. Given the presence of a relatively high number of Walleye (both male 

and female), and Walleye eggs, it was concluded that Walleye spawned at Clouston Rapids 

in 2012. Walleye were also found to spawn at the site in 2010 during extreme low flows and 

spawning was assumed to occur in 2011 as well. 

Northern Pike 

The investigation resulted in the capture of 174 Northern Pike below Clouston Rapids. Of 

these, 12 were recaptured from previous years/studies, while 49 Northern Pike were 

recaptured from the same sampling period.  

Northern Pike were captured in a variety of reproductive stages, with the majority of females 

being either ripe or spent by the conclusion of the study on May 2. It appears likely that 

Northern Pike forage at the base of the rapids. In addition, the grassy edges of the large 

embayment directly downstream from the rapids may be utilized as a marginally-suitable 

spawning area, given the large amount of Northern Pike recaptured in this area. 

Other Species 

Gill netting and angling below Clouston Rapids also resulted in the capture of 50 White 

Sucker and one Lake Whitefish. White Suckers are known to utilize similar spawning habitat 

as Walleye and the spawning period usually slightly overlaps in timing with Walleye, though 

commencing slightly later. 

Buchan Falls – Summary of Results 

The Buchan Falls site was accessed by helicopter for a single day (i.e., April 27, 2012) during 

the study period. The primary purpose of this excursion was to gather spring flow data of 

Buchan Falls. However, this also presented an opportunity to gather some supplementary 

fish collection data via angling at the site. During the single angling event at the site, one ripe 

male Walleye and five Northern Pike (four ripe males and 1 unknown individual) were 

captured. The lone Walleye, as well as the four, ripe Northern Pike males, were Floy-tagged 

and live-released. The Northern Pike of unknown sex/condition was recaptured from the 2011 
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field investigations, and was originally tagged above Buchan Falls (additional information 

recaptured fish is provided in Section 3.2.3. 

4.2.2.4 Fall Spawning Studies – 2010 

The 2010 fall spawning fisheries study was undertaken by Hatch from October 13 to 20, 

2010.  The purpose of the fall spawning fisheries program was to; 

 investigate the potential for Brook Trout  spawning below Clouston Rapids and near the 

mouth of the Dunrankin River; 

 investigate the potential for Lake Whitefish spawning in the vicinity of the Kapuskasing 

Lake Outlet site. 

The complete methodology and results are included in the study report in Appendix E, and 

the results are summarized in the following sections.  

Brook Trout 

The Dunrankin River flows into the Kapuskasing River approximately 700 m downstream 

from the base of Clouston Rapids, and is known to be a cold water river that contains Brook 

Trout.  During the fall field investigations, the mouth of the Dunrankin River and the base of 

Clouston Rapids were assessed for the presence of Brook Trout in spawning condition, with 

particular focus on an assessment of whether or not Brook Trout were moving from the 

Dunrankin River to spawn at Clouston Rapids.  

Methods used to collect trout included gill netting and angling. Sampling locations are shown 

in the study report in Appendix E.  Any specimens captured were measured for total length 

and round weight, an aging structure was collected and gonad condition was assessed. 

Table 4-18 summarizes the catch results.   

Table 4-18: Fall 2010 – Netting Results Downstream from Clouston Rapids and at 
Dunrankin River 

Fish Species Number Captured 

Brook Trout 2 

Walleye 2 

Northern Pike 10 

White Sucker 2 

Total 16 

Two Brook Trout, both green females, were captured at the mouth of the Dunrankin River.  

No Brook Trout were captured at the base of Clouston Rapids.  Northern Pike were the most 

abundant species captured and Walleye and White Sucker were also captured. 

Lake Whitefish 

Lake Whitefish were collected upstream and downstream from the Kapuskasing Lake Outlet 

rapids during the summer RIN survey (see Section 3.2.2.5).  Therefore, a Lake Whitefish 

spawning investigation was undertaken in fall 2010 to determine if this species spawns at the 
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Outlet Rapids.  Mature Lake Whitefish are noted to begin congregating around spawning 

areas as water temperatures approach 10°C, with actual spawning commencing when 

temperatures are ≤8°C (Scott and Crossman, 1998). Water temperature during the 

investigation were around 8°C, which is within the noted range of spawning temperatures for 

Lake Whitefish in this geographical range (Scott and Crossman, 1998). Hatch was also 

conducting several other Lake Whitefish spawning surveys across northern Ontario during 

this period.  Communications with other field crews assisted in determining that Lake 

Whitefish should be present at spawning areas during the proposed investigation period. 

Gill nets, consisting of monofilament panels ranging in stretch mesh sizes from 3 to 5 inches, 

were placed downstream of the Kapuskasing Outlet rapids in an effort to capture any Lake 

Whitefish in the local area. Gill netting was conducted from October 17 to 20, 2010 (see the 

study report for sampling locations).   Nets were initially fished for short duration periods to 

minimize mortality, but overnight sets were used at the discretion of the field crew as catches 

were very low. 

Any specimens captured were measured for total length and round weight, an aging structure 

was collected and the gonad condition was assessed.  The study, which included 139 hours 

of netting effort, resulted in the capture of 10 Northern Pike and 2 Walleye. No Lake Whitefish 

were captured. 

4.2.2.5 Riverine Index Netting – September 2010 

A Riverine Index Netting (RIN) study was undertaken by Hatch from September 8 to 17, 

2010, which is within the suggested study time period identified in MNR’s RIN protocol 

manual.  The purpose of the study was to: 

 conduct a RIN study to provide baseline information on fish community relative 

abundance, species richness and seasonal habitat usage in areas that are conducive to 

the netting protocol 

 utilize other small fish collection methodologies including backpack electroshocking, 

seine netting and/or minnow traps to assess community presence/absence [e.g., baitfish 

and young of the year (YOY) fish] in areas that are not be conducive to the RIN netting 

protocol. 

 collect fish flesh for mercury (Hg) analysis from moribund sport fish and age one plus fish 

as per the MOE protocol. 

The study primarily utilized large-mesh RIN nets in order to sample the large fish community.  

The spacing and net density recommended in the MNR RIN protocol (i.e., nets spaced 

>250 m apart) was followed for the large mesh nets using the stratified random sampling 

without replacement method.  Small-mesh RIN nets were used in a more targeted approach 

(i.e., where the field crew anticipated baitfish may be present) so as to adequately sample the 

small fish community (baitfish and juveniles) and collect samples for mercury analysis.  
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Sampling was conducted between sites as follows: 

 downstream Control location approximately 21 km north of Cedar Rapids,  

 below Cedar Rapids,  

 between Cedar Rapids and Clouston Rapids,  

 between Clouston Rapids and Buchan Falls,  

 between Buchan Falls and Kapuskasing Outlet Rapids; and 

 at an Upstream Control location between the Kapuskasing Lake Outlet site and the 

mouth of Kapuskasing Lake (including beyond the junction of the Nemagosenda and 

Kapuskasing rivers).   

Sampling of the proposed head pond at Cedar Rapids and the lower portion of the proposed 

Clouston Rapids head pond (approximately 1300 m reach immediately above the proposed 

weir/powerhouse location) was not possible due to fast water conditions (>0.5 m/s) that 

exceeded the RIN criteria.  As the study progressed, additional net sets were undertaken in 

some areas to provide the desired level of sampling efficiency and netting coverage.  A total 

of 68 large-mesh and 26-small mesh net sets were set during the study.  RIN netting 

locations are shown in the study report in Appendix E. 

All sport fish were sampled for fork and total length, round weight and sex and a scale sample 

and secondary aging structure were collected.  Other fish species were measured for fork 

and total length and weight.  Tissue samples were collected from Walleye, Northern Pike and 

Smallmouth Bass for assessment of mercury concentrations.  Baitfish were also retained for 

mercury analysis, as per the MOE baitfish collection protocol. 

The results of the study, by study reach, are summarized in the following sections.  

Downstream Control 

The Downstream Control reach is approximately 5.1 km long and situated approximately 

21 km downstream from the base of the Cedar Rapids site.  Ten large RIN nets were used to 

sample the fish community of this reach.  Habitat within the reach is relatively uniform, 

consisting of an approximately 40 to 50 m wide, generally U-shaped channel, being 

approximately 6 to 9 m deep with low velocity flow (well below the 0.5 m/s RIN threshold).  

Shorelines are comprised of soft sediments with a mix of overhanging cedars and emergent 

aquatic vegetation. 

A total of 44 fish of 5 species (Walleye, Northern Pike, Yellow Perch, Smallmouth Bass and 

White Sucker) were captured.  The total biomass of the catch was 23.85 kg, with an average 

biomass per net of 2.39 kg and absolute values per net ranging from 0 to 7.96 kg. 

Walleye were the dominant species by number, comprising 59% of the catch.  Yellow Perch 

and White Sucker each accounted for 11.4% of the catch and Northern Pike and Smallmouth 
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Bass accounting for 9.1% each.  The average catch per net was 4.4 fish with values ranging 

from 0 to 11 fish per net. 

Four small mesh RIN nets were deployed in the downstream control area. Three species 

were captured in the four small mesh net sets (Northern Pike, White Sucker and Yellow 

Perch).  The average catch per net was 2.75 fish, with the values ranging from one to five 

fish.  Northern Pike were the most abundant fish by number, accounting for 54.5% of the total 

catch.  Yellow Perch comprised 27.3% of the catch and YOY White Sucker accounted for the 

remaining 18.2%.   

Below Cedar Rapids 

Ten large mesh RIN nets were set within the 5-km long reach downstream from the base of 

the Cedar Rapids site.  Habitat within the reach is relatively uniform, consisting of an 

approximately 30 to 40 m wide, generally U-shaped channel, being approximately 4 to 9 m 

deep with low velocity flow (well below the 0.5 m/s RIN threshold).  Shorelines are comprised 

of soft sediments with a mix of overhanging cedars and emergent aquatic vegetation, 

although there are scattered areas of exposed bedrock along the reach. 

A total of 21 fish of five species were captured in this reach.  The average number of fish per 

net was 2.1 with values ranging from one to four fish per net.  The total biomass was 

13.87 kg, with an average biomass per net of 1.39 kg, and absolute values ranging from 

0.55 kg to 3.01 kg per net.  

Walleye was the most abundant fish captured accounting for 38.1% of the total catch, 

followed by Smallmouth Bass at 23.8% and White Sucker at 19%.  Northern Pike and Yellow 

Perch combined for the remaining 19.1%.  

Three small mesh RIN nets were set in this reach.  A total of seven fish of four different 

species (Northern Pike, Walleye, Spottail Shiner and Yellow Perch) were collected.  The most 

abundant species was Yellow Perch with 57.1% of the catch.  The remaining three species 

were each represented by a single fish (14.3% of catch).   

Cedar Rapids to Clouston Rapids 

A total of 16 large mesh RIN nets were set between the upstream end of the Cedar Rapids 

head pond and the downstream end of the Clouston Rapids.  The netting included the large 

in-channel embayment at the base of the Clouston Rapids.  Habitat within the remainder of 

the reach is relatively uniform, consisting of an approximately 30 to 35 m wide, generally U-

shaped channel, with mid-channel depths being approximately 3 to 8 m (with an average of 

around 4 to 5 m) with low velocity flow (well below the 0.5 m/s RIN threshold).  Shorelines are 

comprised of soft sediments with a mix of overhanging cedars and emergent aquatic 

vegetation, although there are scattered areas of exposed bedrock along the reach. 

A total of 47 fish, comprised of four species, were captured throughout this reach of the river.  

Walleye was most abundant species with 42.6% of the catch, followed by White Sucker 

(29.8%), Smallmouth Bass (9.1%) and Northern Pike (8.5%).  The average number of fish 
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was 2.9 per net, with catches ranging from 0 to 10 fish per net.  Total biomass was 34.15 kg, 

with an average biomass per net of 2.13 kg, and the catch ranging from 0 to 8.27 kg per net.   

No Brook Trout were caught in the RIN net located at the mouth of Dunrankin River or in 

other nets within this reach. 

Six small mesh RIN nets were set in this reach. A total of six fish were captured, resulting in 

an average catch of one fish per net.  Northern Pike, including adult, juvenile and YOY life 

stages, were the most abundant species captured, accounting for 66% of the catch, while 

White Sucker accounted for 33% of the catch.  

Clouston Rapids to Buchan Falls 

Twelve large mesh RIN nets were set in the 6.6-km long reach of the Kapuskasing River 

between the Clouston Rapids and the base of Buchan Falls.  Five of those nets were located 

within the upper portion of the proposed Clouston Rapids head pond, while the remainder 

were in the reach upstream from the proposed head pond.   

The lower portion of the proposed head pond is virtually continuous rapids for the first 1000 m 

above the proposed weir/powerhouse location.  Above that point, it consists of a series of 

150- to 950-m long pools interspersed with sections of short sections of rapids.  The channel 

width varies from approximately 40 to 70 m, and substrates are hard surfaced (i.e., bedrock, 

boulders, cobble) at the water’s edge throughout the reach.  Water depth in the rapids is 

shallow (generally <1 m with no significant vertical drops), while pools within the reach are 3 

to 4 m deep with emergent macrophytes along the shoreline and some submergent species 

dominated by floating leaf burreed.  Rapids sections consist of peripheral bedrock 

constrictions with large boulders and/or bedrock within the main channel. 

Upstream from the proposed head pond, the river is a series of long, slow moving pools 

interspersed with short (<100 m long) sections of rapids.  Pools are generally 3 to 5 m deep.  

Emergent vegetation, such as horsetail, sedges and grasses is present along the shores for 

the entire reach.  Areas with over hanging cedar trees are common, and some woody debris 

is present along the banks.  Directly downstream of Buchan Falls, there is a section of 

shallow rapids with cobble at the upstream end, transitioning to boulder at the downstream 

end.   

A total of 38 fish, comprised of four species (Northern Pike, Walleye, Smallmouth Bass and 

White Sucker) were captured in the 12 nets.  Average number of fish per net was 3.17, with 

catches ranging from one to six fish per net. 

Walleye was the most abundant species, accounting for 52.6% of the total catch.  Northern 

Pike and White Sucker each accounted for 21.1% of the catch, while Smallmouth Bass was 

the least abundant with only two fish being caught (9.5%).  The total biomass was 30.73 kg, 

resulting in an average biomass per net of 2.56 kg.  The actual biomass per net ranged from 

0.35 kg to 4.81 kg.  
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Five small mesh RIN nets were set in this reach, with three nets within the proposed Clouston 

head pond, while the other two were in the reach extending upstream to Buchan Falls. A total 

of three fish were captured, including two Northern Pike and one Spottail Shiner, resulting in 

an average catch of 0.6 fish per net.  

Buchan Falls to Kapuskasing Lake Outlet 

The reach between the upstream end of Buchan Falls and the base of the Kapuskasing Lake 

Outlet rapids is approximately 21.5 km long.  Four RIN nets were set within a 1.3-km long 

reach upstream from Buchan Falls that comprises the proposed head pond for that site, while 

six RIN nets were set in a 2.3 km long reach immediately downstream from the Kapuskasing 

Outlet rapids.  No netting was conducted in the approximately 16 km reach between these 

two areas. 

Habitat within the proposed Buchan Falls head pond consists of a slow run from the crest of 

the fall to the tributary stream (west shore) and wide pool located below Loon Rapids.  The 

run is approximately 4 m in depth throughout with a U-shaped channel, and a narrow band 

(<1 m) of emergent macrophytes (horsetail and sedges) or submergent species present 

along the shoreline.  A few large sunken trees are present within the main channel.  The 

substrate consists of a hard packed matrix of gravel, cobble and boulder, while shorelines are 

primarily clay, with the exception of the silt/organic muck substrates around the western 

tributary.  Above the tributary stream, the channel is shallower (1 to 2 m), with a 

gravel/cobble/boulder shoal in the center of the river at the downstream end of the pool.  The 

large pool at the upstream end of the proposed head pond has a main central channel with 

shallower, plateau-like areas on both sides.  There are two islands on the eastern plateau 

area, both low lying and dominated by sedges and surrounded by horsetail (to a depth of 

approximately 15 cm). 

The reach below the Kapuskasing Lake Outlet rapids consists of a large pool area which 

transitions into a short section of run before flowing over a section of rapids.  The large pool 

varies greatly in topography/depth and shoreline vegetation.  The west shore consists of a 

steep bank dominated by white cedar, changing to exposed bedrock at the shoreline and 

continuing into the water, with little to no emergent or submergent vegetation.  The east shore 

consists of a low gradient point bar which extends across approximately one third of the pool.  

Shoreline vegetation is a mixture of horsetails and sedges with the horsetail extending into 

the nearshore area.  As depth increases, the vegetation transitions into a submergent 

community dominated by floating leaf bur reed.  Downstream of the pool the river narrows 

and turns eastward, becoming a run with large boulders and some woody debris.  

Approaching the rapids, substrate composition increases to approximately 100% boulder.  

Some bedrock is present throughout the rapids, but changes to predominantly boulders at the 

base.  Below the rapids, the river widens and becomes a slow-flowing run.  

The ten large mesh RIN nets resulted in a total catch of 15 fish from 5 species, including 

Northern Pike, Walleye, Lake Whitefish, White Sucker and Yellow Perch.  Only Yellow Perch 

(2 of the 15 fish) were collected within the proposed Buchan Falls head pond area.  The most 
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abundant species overall was Northern Pike with 33% of the total catch, followed by Walleye 

and White Sucker, each accounting for 20% of the catch.  Two Lake Whitefish were also 

captured below the Kapuskasing Lake Outlet rapids.  The average number of fish caught per 

net was 1.5, with catches ranging from 0 to 6 fish per net.  The total fish biomass collected 

was 17.8 kg, with an average biomass per net of 1.78 kg and values ranging from of 0 to 8.01 

kg per net.   

Four small mesh RIN nets went in this reach, including two upstream from Buchan Falls and 

two downstream from the Outlet Rapids.  A total of 14 fish were captured, comprised of three 

species including Yellow Perch, Spottail Shiner and Northern Pike.  The most abundant 

species was Northern Pike with 50% of the catch, with all life stages (adult, juvenile and YOY) 

represented.  Yellow Perch comprised 35.7% and Spottail Shiners 14.3% of the catch, 

respectively.  The catch had an average of 3.5 fish per net with a range from one to five fish 

per net.   

Upstream Control 

Ten large mesh RIN nets were set in a 5.2-km long reach upstream from the Kapuskasing 

Lake Outlet Rapids, which is considered to be the Upstream Control, as the locations are all 

above the area that is expected to be affected by the proposed development.  The study 

reach included the Kapuskasing River from approximately 400 m above the Outlet Rapids to 

the mouth of the Kapuskasing River at Kapuskasing Lake.  Six nets were set in the lower 

section downstream of the Nemagosenda/Kapuskasing River junction, and four nets were set 

in the upper section between Kapuskasing Lake and the Nemagosenda/Kapuskasing River 

junction.   

The section closest to the Outlet Rapids is very consistent, being a U-shaped channel 

approximately 4 m in depth, with white cedar lining both banks.  Horsetails and sedges create 

a narrow band (approximately 1 m wide) of emergent vegetation along the shoreline, while 

boulders are scattered throughout this section.  Approaching the Nemagosenda River mouth, 

the gradient decreases and the landscape flattens, with vegetation changing to species such 

as Black Spruce and Speckled Alder that are more tolerant of a higher water table.  The 

topography further flattens around the Nemagosenda River mouth, becoming a muskeg-type 

habitat.  The river channel remains generally consistent in shape (although banks are 

somewhat lower gradient), and flow velocities remain low.  Emergent and submergent 

macrophytes become plentiful along the banks and littoral areas.  Several beaver lodges and 

feed beds are present along this stretch, adding woody debris and in-water cover. 

A total of 51 fish of five fish species (Northern Pike, Walleye, Lake Whitefish, White Sucker 

and Yellow Perch) were captured.  The most abundant species was Walleye accounting for 

37.3% of the total catch, followed by Northern Pike (35.3%), with the other three species 

combined for the remaining 27.4%.  The average catch was 5.1 fish per net, with values 

ranging from 0 to 9 fish per net.  The total biomass collected was 66.55 kg, with an average 

biomass per net of 6.66 kg and values ranging from 0 to 7.46 kg per net. 
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One small mesh RIN net was set in the area above the Kapuskasing Outlet site.  This net 

captured two Northern Pike with a total biomass of 2.46 kg.   

Total Kapuskasing River RIN Catch 

The overall RIN study on the Kapuskasing River captured a total of seven different fish 

species.  The overall results of the large-mesh RIN netting are summarized in Table 4-19 and 

the overall results of the small-mesh RIN netting are summarized in Table 4-20. 
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Table 4-19: Large Mesh RIN Catch Summary 

Study Site 
Number 
of Nets 

Number 

of Fish 

Fish
/Net 

Species Biomass 

(kg) 

Biomass/
Net 

Species 
Richness 

Richness/ 

Net 

Netting 

Effort NP WALL WF WS SMB YP 

Downstream Control 10 44 4.4 4 26   5 4 5 23.85 2.4 5 2.2 187 h 30 min 

Below Cedar Rapids 10 21 2.1 3 8   5 5 1 13.87 1.4 5 1.7 197 h 05 min 

Cedar Rapids to Clouston 
Rapids 

16 
47 

2.9 
4 20   4 9   36.55 2.3 4 1.8 301 h 10 min 

Clouston Rapids to Buchan 
Falls 

12 
38 

3.2 
8 20   4 2   30.73 2.6 4 2.0 250 h 50 min 

Buchan Falls to Kapuskasing 
Lake Outlet 

10 
15 

1.5 
5 3 2 5   2 15.76 1.6 5 1.0 197 h 25 min 

Upstream Control 10 51 5.1 18 19 5 5   3 42.33 4.2 5 2.7 207 h 05 min 

Totals 68 216 n/a 42 96 7 6 20 11 163.09 2.4 6 n/a 1344 h 05 min 

Average Catch per Reach  36 3.2 7 16 1.2 4.7 3.3 1.8 37.0     

Percent Composition    19.4 44.4 3.2 18.5 9.4 5.1      

*NP-Northern Pike  WALL-Walleye WF-Lake Whitefish  WS-White Sucker 
  SMB-Smallmouth Bass  YP-Yellow Perch 
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Table 4-20: Small Mesh RIN Catch Summary 

Study Site 
Number 
of Fish 

Species Species 
Richness NP NP (YOY) WALL STS WS WS (YOY) YP 

Downstream 
Control 11 6         2 3 3 

Below Cedar 
Rapids 7 1   1 1     4 4 

Cedar Rapids to 
Clouston Rapids 6 3 1     2     2 

Clouston Rapids 
to Buchan Falls 3 2     1       2 

Buchan Falls to 
Kapuskasing Lake 
Outlet 14 4 3   2     5 4 

Upstream Control 2 2             1 

Totals 43 18 4 1 4 2 2 12 5 

Average Catch 
per Reach 7.2 3 0.7 0.2 0.7 0.3 0.3 2 2.7 

Percent 
Composition  41.8 9.3 2.3 9.3 4.6 4.6 27.9  

*NP-Northern Pike   NP(YOY)- Northern Pike young of the year  WALL-Walleye 
STS-Spottail Shiner  WS-White Sucker  WS(YOY)-White Sucker young of the year 

YP-Yellow Perch 

4.2.2.6 Other Fish Collections – September 2010 
Other fish community collection methods were done to enhance data collected during the 

2010 RIN survey.  These investigations were done during the same period as the RIN netting 

(September 8 to 17, 2010).  Additional fish collection methods and rationale for use included  

 Angling - to provide information on large fish I areas not able to sample effectively by 

large mesh RIN nets and to collect large additional fish tissue samples for mercury 

analysis. 

 Backpack electrofishing, minnow traps and seine nets - to assess small fish communities 

in areas that could not be sampled effectively by small-mesh RIN nets and to collect 

additional small fish for mercury analysis. 

The results of each are summarized in the following sections.  

Angling 

Angling was undertaken in areas were RIN netting was difficult or would have low efficiency.  

Angling was also used to reach specific species quotas for mercury analysis.  A total of ten 
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rod hours of angling were expended in different areas throughout the river.  Table 4-21 

summarizes angling effort and results. 

Table 4-21: Angling Effort and Results – September 2010 

Location Date Duration Walleye Pike Smallmouth Bass 

Downstream Control Area September 15, 2010 1 h 00 min 1 1  

Mouth of Dunrankin September 16, 2010 1 h 00 min 8   

Rapids of Dunrankin September 16, 2010 0 h 30 min  1  

Downstream of Dunrankin 
on Kap River 

September 16, 2010 0 h 30 min   1 

Below Buchan Falls September 11, 2010 1 h 30 min 102   

Below Buchan Falls September 12, 2010 0 h 30 min 14 1  

Totals   5 h 00 min 125 3 1 

 

The most abundant species captured by angling was Walleye, representing 97% of the total 

catch. The most productive area was below Buchan Falls were 91% of the Walleye were 

caught.  Three Northern Pike and one Smallmouth Bass were also collected by angling. 

Electrofishing 

Electrofishing was conducted to sample rapids habitats that were not adequately sampled by 

other methods and to capture small fish for mercury analysis. Table 4-22 summarizes the 

electrofishing effort and results. 

Table 4-22: Summary of Electrofishing Results – September 2010 

Species 

Electrofishing Site 

Downstream end of 
Clouston Rapids 

Dunrankin 

River 
Downstream end of Cedar 

Rapids 

Upstream 
Buchan 

Falls 

Upstream 
Kapuskasing 
Lake Outlet 

CL-EF-
T1 

CL-EF-
T2 

EF-DR-1 CE-EF-1 CE-EF-2 
EF-CE-
Creek 

B-EF-1 KO-EF-1 

Quantity 

Small Mouth 

Bass (YOY) 
4 1  1 5    

Mottled Sculpin 15 2  2  2 8 4 

Longnose Dace 8 3 4    16  

Log Perch 10 3   5    

Burbot 1   2    6 

Johnny Darter 4 1 8      

White Sucker 

(YOY) 
  5  5 2 7 4 
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Species 

Electrofishing Site 

Downstream end of 
Clouston Rapids 

Dunrankin 

River 
Downstream end of Cedar 

Rapids 

Upstream 
Buchan 

Falls 

Upstream 
Kapuskasing 
Lake Outlet 

CL-EF-
T1 

CL-EF-
T2 

EF-DR-1 CE-EF-1 CE-EF-2 
EF-CE-
Creek 

B-EF-1 KO-EF-1 

Quantity 

Spottail Shiner       1  

Yellow Perch        5 

Golden Shiner       3  

Totals 42 10 17 5 15 4 35 19 

Species Richness 6 5 3 3 3 2 5 4 

Effort (s) 1100 900 521 829 106 1858 3000 1533 

CPUE 3.82 1.11 3.26 0.6 14.15 0.22 1.17 1.24 

*CPUE - Expressed as Number of fish caught per 100 seconds of effort 

 

Ten species were caught including Smallmouth Bass, Mottled Sculpin (Cottus bairdi), 

Longnose Dace (Rhinichthys cataractae), Logperch (Percina caprodes), Burbot (Lota lota), 

Johnny Darter (Ethostoma nigrum), White Sucker, Spottail Shiner, Yellow Perch and Golden 

Shiner (Notemigonus crysoleucas).    

Mottled Sculpin was found in all study reaches and was the most abundant species captured.   

Minnow Traps 

Five minnow traps were deployed for one overnight period in each of the Downstream 

Control, Cedar Rapids and Cedar Rapids to the base of the Clouston Rapids reaches.  Three 

minnow traps were set between the top of Clouston Rapids and the base of Buchan Falls.  All 

minnow traps used were baited with whole wheat bread.  One slice of bread per trap was 

broken into small balls and placed in the trap before being submerged in the river.  No fish 

were captured in any of the minnow traps.  

Seine Netting 

Seine netting was generally not a useful method of capturing small fish within the study area 

due to the lack of suitable netting locations (e.g., shallow, low gradient areas with no in-

stream obstructions).  However, seine netting was conducted at one location downstream 

from Clouston Rapids and one location near the mouth of the Dunrankin River.  The results of 

the seine netting efforts are summarizing in Table 4-23. 
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Table 4-23: Summary of Seine Netting Results 

Location Species Number 

Downstream from Clouston Rapids – Site 1 No fish 0 

Downstream from Clouston Rapids – Site 2 Northern Pike (YOY) 2 

Dunrankin River Northern Pike (adult) 
White Sucker (YOY) 
Mottled Sculpin 

1 
6 
1 

White Sucker (juvenile) 
Mottled Sculpin 

2 
6 

 

4.2.2.7 Late Summer/ Early Fall Marking Programs – 2011 

Mark and recapture programs were undertaken in 2011 to assess movements of Walleye 

throughout the Kapuskasing River study area, with particular focus on movements of Walleye 

to and from the base of Buchan Falls, where disproportionally high numbers of Walleye were 

captured in September 2010 compared to other sites on the river. It was unknown if the high 

numbers of Walleye at this site during this time period were due to high local populations or 

due to seasonal movements from further downstream areas, and if the latter, the overall 

extent of Walleye movements on the river.  

Angling was deemed the most efficient capture method for Walleye during the September 

2011 marking phase. Two anglers using a variety of artificial lures and live baits attempted to 

capture and mark as many game fish as possible, using individually numbered T-tags before 

release at the same location. The entire reach from just below Buchan Falls downstream to 

Clouston Rapids was angled, targeting different habitats and species to determine the habitat 

utilization over the duration of the field program. All previously tagged fish captured were 

recorded and promptly released. Fork length and weight of each recaptured or newly 

captured fish were recorded.  

During the October 2011 recapture phase, additional capture methods were used, including 

gill netting and a 4 foot trap net (below Clouston Rapids), along with angling. 

The complete study report is provided in Appendix E and the results are summarized below.    

Between Buchan Falls and Clouston Rapids 

September 2011 

The river reach between Buchan Falls and Clouston Rapids is approximately 7 km long. A 

total of 22.17 rod hours of effort were exerted on that reach with the majority of angling 

occurring in the 1 km stretch directly below Buchan Falls. The reach is composed of 

riffle/rapid habitat connected by run sections approximately 2 m in depth, with interspersed 

pools of velocities less than 0.5 m/s and depths greater than 3 m.  

Table 4-24 provides the catch by species, number of first time captures and number of 

recaptured fish along with the total number of caught fish.  
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Table 4-24: Downstream of Buchan Falls Angling Results 

Species Recaptures New Tags Total 

Northern Pike  4 11 15 

Smallmouth Bass 0 1 1 

Total 18 91 109 

A total of 109 fish of 3 species (Walleye, Northern Pike and Smallmouth Bass) were captured. 

The catch per unit effort ranged from 0.045 fish/hour (only one fish captured) for Smallmouth 

Bass to 4.2 fish/hour (one fish each 14.3 minutes of angling) for Walleye. It should be noted 

that the angling targeted Walleye, thus the Northern Pike and Smallmouth Bass were by-

catch. The 79 newly tagged Walleye had an average fork length of 363 mm and average 

weight of 448 grams. The Northern Pike average fork length and weight were 488 mm and 

775 grams, respectively.  

Further discussion on recapture results and an assessment of fish movements in the 

Kapuskasing River, is provided in Section 3.2.3. 

October 2011 

A total of 26.5 rod hours of effort were placed on the reach with the majority occurring in the 

1 km stretch directly below Buchan Falls.  

Table 4-25 provides the catch by species, number of first time captures and number of 

recaptured along with the total number of fish caught. 

Table 4-25: Downstream of Buchan Falls Angling Results 

Species Recaptures New Tags Total 

Walleye 7 19 26 

Northern Pike  13 15 28 

Total 20 34 54 

A total of 54 fish of 2 species (Walleye and Northern Pike) were captured. The catch per unit 

effort ranged from 1.06 fish/hr of angling for Northern Pike (56.2 min of angling to catch a 

Northern Pike) to 0.98 fish/hr for Walleye (61.2 min of angling to catch a Walleye). As was 

the case for the summer program, angling was focused on Walleye. The 26 newly tagged 

Walleye had an average fork length of 387 mm and an average weight of 663 g, while the 

Northern Pike average fork length and weight were 404 mm and 476 g, respectively. 

Further discussion on recapture results and an assessment of fish movements in the 

Kapuskasing River, is provided in Section 3.2.3. 
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Between Clouston Rapids and Cedar Rapids 

The area between Clouston and Cedar Rapids is a flat slow moving section, with a large bay 

immediately downstream of Clouston Rapids. The average depth of the bay was 

approximately 1.5 m during the fall program visit. The bay narrows approximately 500 m 

downstream of Clouston Rapids and water depth increases to approximately 4 m. The 

channel is u-shaped with the Dunrankin confluence 1 km downstream from Clouston Rapids. 

The channel remains relatively deep and slow moving for approximately 7 km until 

approaching the crest of Cedar Rapids. 

The area between Clouston and Cedar rapids was assessed using angling, gill nets and a 

4 foot trap net. A total of 12 fifty-foot net panels were set for a total of 114 hour and 50 min, 

there was 15 hours of angling and a single trap net was set for 53 hours and 40 min. A total 

of 43 fish were captured. Of the 43 fish captured, there were 24 Northern Pike, 16 Walleye, 

2 White Sucker and 1 Brook Trout. Gill netting captured 40 fish, while angling caught two 

Walleye and the trap net caught 1 Walleye. 

One recapture occurred in the reach when a fish that had been originally tagged below 

Buchan Falls during the September 2011 marking phase was caught at the confluence of the 

Kapuskasing and Dunrankin Rivers. Further discussion on recapture results and an 

assessment of fish movements in the Kapuskasing River, is provided in Section 3.2.3. 

Downstream of Cedar Rapids 

Downstream of Cedar Rapids is a relatively uniform stretch of river with a typical u-shaped 

bottom extending the entire reach down river to Woman Falls. The channel is on average 

4-5 m deep with deep holes interspersed throughout.  

Sampling took place from the base of Cedar Rapids to approximately 2.5 km downstream, 

and consisted of 16 hours of angling and deployment of 40 fifty-foot gill net panels for a total 

of 281 hours and 40 min. This resulted in the capture of 36 fish of 5 species. Gill netting 

resulted in capture of 13 Northern Pike, 13 White Sucker, 5 Walleye, 2 Lake Whitefish and 

2 Longnose Sucker. Seven Northern Pike were recaptured during the week. All except one 

was originally caught in the days immediately preceding recapture. One large pike (tag#1475) 

was originally tagged during the spring 2011 work completed below Cedar Rapids. Further 

discussion on recapture results and an assessment of fish movements in the Kapuskasing 

River, is provided in Section 3.2.3. 

4.2.2.8 Fall Spawning Studies - 2011 
The fall 2011 fisheries study was undertaken by Hatch from October 18 to 22, 2011.  The 

purpose of the study was to: 

 confirm the use of Dunrankin River as Brook Trout habitat; 
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 confirm the use the habitat downstream of Buchan Falls and in a tributary which enters 

the river at the base of Cedar Rapids as Brook Trout habitat; 

 Assess Lake Whitefish spawning below Loon Rapids within the proposed Buchan Falls 

head pond. 

The complete study report is included in Appendix E, while the methodology and results are 

summarized below.  

Methods used to collect trout included gill netting and angling. Sampling locations are shown 

in Appendix E. For all specimens captured, total length and round weight were measured, an 

aging structure collected and gonad condition assessed. 

Gill nets, consisting of monofilament panels ranging in stretch mesh sizes from 2.5 to 

5 inches, were used to collect Lake Whitefish at Loon Rapids. For all specimens captured, 

total length and round weight were measured, an aging structure collected and gonad 

condition assessed. Appendix E contains the sampling locations.  

Brook Trout 

Brook Trout are known to be present within the Dunrankin River, but their use of the 

Kapuskasing River was not known. In 2010, Brook Trout were captured in the Kapuskasing 

River close to the mouth of the Dunrankin, while during spring spawning studies of 2011, a 

single Brook Trout was captured downstream of Buchan Falls. Anecdotal information 

suggests that Brook Trout have also been captured near a tributary at the base of Cedar 

Rapids.  

To meet the needs of the MNR management of maintaining species and genetic diversity, 

Brook Trout were targeted in all three areas via angling and/or netting, to determine possible 

utilization during the period when water temperatures were conducive to spawning. It is 

thought that Brook Trout would have been staging close to any spawning locations during the 

timeframe of the study.  

In addition to the 1590 angling minutes spent in relatively close proximity to the capture 

location below Buchan Falls, a multi-sized mesh riverine index net was placed in the same 

area as the spring capture point for a total of 25.5 hours. No Brook Trout were captured. The 

RIN net captured 2 Northern Pike, one of which was a recapture. 

Two fifty-foot experimental gill nets were placed at the mouth of the Dunrankin River in an 

attempt to capture any fish travelling in and around the Dunrankin. Multiple Walleye and 

Northern Pike captures occurred along with one green male Brook Trout. Ten hours of 

angling took place within and around the mouth of the Dunrankin resulting in two Walleye 

captures. 

The base of Cedar Rapids was determined to be too shallow for netting. Six hours of angling 

in the area identified as the place local anglers had captured a Brook Trout in the past did not 

yield any fish.  
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Lake Whitefish 

During the 2010 spring spawning survey on Loon Rapids located within the proposed head 

pond of Buchan Falls Dam, a single juvenile Lake Whitefish was captured. No survey was 

proposed for the fall of 2010 as it was the only whitefish. As a crew was on site in 2011, 

efforts were made to determine if Lake Whitefish were using the area for spawning purposes. 

In total, 24 fifty-foot panels were set for a total of 179 hours and 30 minutes, resulting in 

11 fish of 4 species being captured. The specific species and number of fish caught are 

detailed in Table 4-26.  

Table 4-26: Summary of Fish Captured at Loon Rapids – October 2011  

Species Catch 

Northern Pike 6 

White Sucker 2 

Burbot 2 

Longnose Sucker 1 

Total 11 

 

Water temperature during the investigation was around 7.5°C, which is within the noted range 

of spawning temperatures for Lake Whitefish in this geographical range (Scott and 

Crossman, 1998).  

4.2.2.9 Lake Sturgeon RIN Study - 2012 
A Lake Sturgeon RIN study was conducted by Hatch from August 7 to 12, 2012 to: 

 confirm the presence or absence of Lake Sturgeon between Old Woman Falls and the 

base of Cedar Rapids (a distance of approximately 40 km) through extra large mesh RIN 

netting; 

 collect and document fish meristics (fork length, total length and round weight ) as well as 

Floy tag and release any Lake Sturgeon captured; 

 Floy tag and release any incidental species captured. 

Nets used during this investigation utilized mesh sizes of 204 mm (8 inch), 230 mm (9 inch), 

255 mm (10 inch) and 306 mm (12 inch); these RIN nets were 2.13 m (7 ft) in depth. 

Nets were placed approximately 750 m apart along the river using the stratified random 

sampling without replacement method. Conducting the survey in this manner resulted in a 

total of 54 different net locations within the study area. Areas directly above Old Woman Falls 

and at the base of Cedar Rapids were not accessible due to fast water conditions. RIN 

netting locations are shown in Appendix E. Extra large mesh nets had a target fishing 

duration of 18 +/- 2 hours, though due to motor issues some nets exceeded this duration.  
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Summary 

A total of 54 extra large mesh gill nets were set for a total of 742 hours and 30 minutes of 

netting effort, with no Lake Sturgeon being captured. Based on this, combined with previous 

aquatic investigations and local angler knowledge, Lake Sturgeon are considered to be 

absent from this stretch of river at this time. It is possible that sturgeon may have inhabited 

this stretch of river in previous times, but if so, factors such as development on the river, 

fishing pressure or other natural or artificial issues may have contributed to their loss and 

exclusion from this reach.  

4.2.3 Fish Movement Summary 
Throughout the various fisheries studies discussed in the previous section, numerous 

Walleye and Northern Pike were tagged and released, some of which were captured during 

subsequent studies. The table below summarizes the tagging location/date and recapture 

location/date, for those fish that were tagged and released, then subsequently recaptured 

during a later study. Fish that were recaptured at the same location during the same study 

are not included.  

Capture 
Location 

Species Date Captured Recapture 
Location 

Date 
Recaptured 

Fish Recaptured Below Buchan Falls 

Below Buchan Walleye  Apr 25 2010 Below Buchan Sept 13 2011 

Below Buchan Walleye Sept 13 2010 Below Buchan Sept 13 2011 

Below Buchan Northern Pike Apr 23 2010 Below Buchan Sept 15 2011 

Below Buchan Northern Pike Sept 13 2011 Below Buchan Oct 19 2011 

Below Buchan Walleye  Sept 15 2011 Below Buchan Oct 19 2011 

Below Buchan Walleye Sept 15 2011 Below Buchan Oct 19 2011 

Below Buchan Northern Pike Sept 15 2011 Below Buchan Oct 19 2011 

Below Buchan Northern Pike Sept 13 2011 Below Buchan Oct 19 2011 

Below Buchan Northern Pike Sept 13 2011 Below Buchan Oct 19 2011 

Below Buchan Northern Pike Sept 13 2011 Below Buchan Oct 20 2011 

Below Buchan Northern Pike Sept 13 2011 Below Buchan Oct 20 2011 

Below Buchan Walleye Sept 15 2011 Below Buchan Oct 21 2011 

Above Buchan Northern Pike Oct 21 2011 Below Buchan Apr 27 2012 

Below Buchan Northern Pike Apr 23 2010 Below Buchan May 12 2011 

Below Buchan Northern Pike Apr 25 2010 Below Buchan Sep 9 2010 

Fish Recaptured Below Clouston Rapids 

Between Buchan 
and Clouston Walleye Sept 14 2011 Below Clouston Oct 20 2011 

Below Buchan Walleye Sept 13 2011 Below Clouston Apr 28 2012 

Below Buchan Walleye Sept 13 2011 Below Clouston Apr 28 2012 

Below Buchan Walleye Oct 19 2011 Below Clouston Apr 28 2012 
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Capture 
Location 

Species Date Captured Recapture 
Location 

Date 
Recaptured 

Below Clouston Walleye Oct 22 2011 Below Clouston Apr 25 2012 

Below Buchan Walleye Oct 19 2011 Below Clouston Apr 21 2012 

Below Buchan Walleye Sept 15 2011 Below Clouston Apr 22 2012 

Below Buchan Walleye Sept 13 2011 Below Clouston May 1 2012 

Above Clouston Walleye Sept 14 2011 Below Clouston May 2 2012 

Below Clouston Northern Pike Oct 22 2011 Below Clouston April 19 2012 

Below Clouston Northern Pike Oct 22 2011 Below Clouston April 19 2012 

Below Clouston Northern Pike Oct 20 2011 Below Clouston April 21 2012 

Below Outlet Northern Pike May 16 2011 Below Clouston Apr 23 2012 

Below Outlet Northern Pike May 14 2011 Below Clouston Apr 25 2012 

Below Outlet Northern Pike May 11 2011 Below Clouston Apr 25 2012 

Below Clouston Northern Pike Oct 22 2011 Below Clouston Apr 28 2012 

Below Clouston Northern Pike Oct 22 2011 Below Clouston Apr 28 2012 

Below Clouston Northern Pike Apr 27 2010 Below Clouston Apr 28 2012 

Below Outlet Northern Pike May 11 2011 Below Clouston Apr 28 2012 

Below Outlet Northern Pike May 14 2011 Below Clouston Apr 28 2012 

Below Outlet Northern Pike May 13 2011 Below Clouston Apr 28 2012 

Below Clouston Northern Pike May 1 2010 Below Clouston May 2 2012 

Below Buchan Northern Pike Sept 9 2010 Below Clouston May 13 2011 

Fish Recaptured Below Cedar Rapids 

Below Cedar Northern Pike May 12 2011 Below Cedar Oct 20 2011 

Below Cedar Walleye Oct 19 2011 Below Cedar Apr 22 2012 

Below Cedar Walleye Oct 19 2011 Below Cedar Apr 24 2012 

Below Cedar Walleye Apr 26 2010 Below Cedar Apr 26 2012 

Below Cedar Northern Pike Apr 28 2010 Below Cedar Apr 22 2012 

Below Buchan Northern Pike Sept 13 2011 Below Cedar Apr 29 2012 

Below Outlet Northern Pike May 11 2011 Below Cedar May 4 2012 

Above Outlet Walleye Sept 13 2010 Below Cedar Oct 17 2010 

 

All recaptured fish were caught at the same site as their original capture or at a downstream 

site, indicating downstream movement from the original capture location. None of the 

recaptured fish were recaptured at a location upstream from their original capture location.  

A total of 46 fish were recaptured during studies that occurred after they were originally 

tagged, including 28 Northern Pike and 18 Walleye. Of these, 27 (59%) were recaptured at 

the same location as they were originally tagged, and the remaining 19 fish were captured at 

a different location than they were tagged.  
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Of the 18 Walleye tagged, 9 (50%) were recaptured at a different site. Five Walleye were 

recaptured at Buchan Falls in fall 2011, all of which were originally tagged at Buchan Falls in 

spring 2010 or late summer 2011. Nine Walleye, originally tagged in fall 2011, were 

recaptured downstream from Clouston Rapids, with 8 being recaptured in spring 2012, and 

one being recaptured in fall 2011. Of these 9 fish, only 1 was originally tagged below 

Clouston Rapids, and the remaining 8 were originally tagged between Clouston Rapids and 

Buchan Falls. This indicates that downstream movement through Clouston Rapids appears to 

be a common occurrence for Walleye. Of the 4 Walleye recaptured below Cedar Rapids, 

three were originally tagged in the same location. Two of these were tagged below Cedar 

Rapids in October 2011 and recaptured there in April 2012. One was tagged in April 2010 

and recaptured in April 2012. The fourth fish recaptured at Cedar Rapids on October 17, 

2011 was originally tagged above Kapuskasing Lake Outlet 34 days earlier on September 13, 

2010. This is a movement distance of approximately 40 km, and represents the furthest 

movement of any fish documented during the study.  

Of the 28 Northern Pike tagged, 18 (64%) were captured and the same site, and 10 (36%) 

were recaptured at a different site. Ten Northern Pike were recaptured downstream from 

Buchan Falls, 9 of which were originally tagged at the same location, with 1 being tagged 

above Buchan Falls. The downstream movement of this pike over Buchan Falls occurred 

between October 2011 and April 2012. A total of 14 Northern Pike were recaptured 

downstream from Clouston Rapids. Half of the (7) were tagged in this same location, 

including one individual that was tagged two years prior to being recaptured in the spring of 

2012. Of the other 7 fish, all were originally tagged in the reach between Buchan Falls and 

the Kapuskasing Lake Outlet, with most being tagged immediately downstream from the 

Outlet. Six of these fish were tagged in May 2011 below the Outlet and recaptured in April 

2012 below Clouston. Of the four Northern Pike recaptured below Cedar Rapids, two were 

originally captured at the same location, one was originally captured below Buchan Falls and 

one was originally captured below the Outlet Rapids.  

Summary 

The tagging and recapture studies have document downstream movements of both Walleye 

and Northern Pike from above the Kapuskasing Lake Outlet Rapids to below Cedar Rapids, a 

distance of approximately 40 km. Although such movements were relatively rare, multiple fish 

were observed to make them, such that it doesn’t appear to be an anomaly. Movements 

between the area below Buchan Falls and the area below Clouston Rapids were more 

common for both Walleye and Northern Pike.  

Although no upstream movement past Cedar Rapids or Clouston Rapids was documented 

during the studies, based on observation of the relatively low gradient nature of these rapids, 

the downstream movements noted above, and the very high abundance of Walleye present 

below Buchan Falls in September 2010, it appears as though upstream movement of fish 

past Cedar and Clouston Rapids is possible. Walleye were not recaptured during the 

spawning period at a different location than tagged during a previous spawning period, which 
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appears to indicate that Walleye exhibit spawning site fidelity, which is supported by the 

literature, although the one Walleye that moved from the Outlet to Cedar Rapids will have to 

spawn at a different location, since Buchan Falls is a barrier to upstream movement. 

Therefore, movements of Walleye throughout the Kapuskasing River appear to be related 

primarily to foraging purposes. A number of Northern Pike moved downstream over Buchan 

Falls between spawning periods and therefore, spawned in different locations. The purpose 

of downstream movement over Buchan Falls (a barrier to upstream movement) is not clear, 

but multiple fish, particularly pike, made this movement. 

4.2.4 Fish Tissue Mercury Concentrations 

4.2.4.1 Large Fish 
During the 2010 RIN study, a total of 25 Northern Pike, 21 Walleye and 19 Smallmouth Bass 

of varying sizes were collected for mercury analysis in accordance with MOE guidance.  

Samples were collected from various reaches of the river to provide a broad overview of 

mercury concentrations in fish flesh in the Kapuskasing River.  Flesh samples were analyzed 

by Flett Research Ltd.  Results are presented below in Table 4-27 and shown graphically by 

species in Figures 4-4 to 4-6. 

Table 4-27 provides the highest, lowest and average mercury concentrations recorded at 

each site by species.  MOE’s consumption guidelines are also provided in the table, and 

indicate that many of the Walleye and Northern Pike and some of the Smallmouth Bass 

collected are above the consumption guideline for women and children.  All fish, with the 

exception of a Northern Pike from the Clouston Rapids site, were within the consumption 

guideline for the general population. 

Table 4-27: Large Fish Mercury Concentrations 

Species 

 

Location Captured 

 

Total No. 
Sampled 

 

Lowest 
Mercury 

Concentration 
(µg/g) 

Highest 
Mercury 

Concentration 
(µg/g) 

Average 
Mercury 

Concentration 
(µg/g) 

Species 
Average 

 

Walleye 

Downstream Control 5 0.562 1.595 1.117 

0.955 Cedar Rapids 8 0.386 1.810 0.994 

Clouston Rapids 8 0.557 1.580 0.814 

Northern Pike 

Downstream Control 7 0.350 1.020 0.621 

0.698 
Cedar Rapids 3 0.501 0.879 0.733 

Clouston Rapids 8 0.309 1.890 0.769 

Kapuskasing Lake Outlet 7 0.570 0.828 0.680 

Smallmouth 
Bass 

Downstream Control 4 0.316 0.692 0.501 

0.550 Cedar Rapids 4 0.427 0.701 0.582 

Clouston Rapids 11 0.348 0.756 0.557 

Consumption 
Guidelines 
(MOE 2009) 

Women of child-bearing 
age or children < 15 yrs 

0.26 - 0.52 

General Population 0.61 - 1.84 
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Mercury concentrations within the 21 Walleye sampled are shown in Figure 4-4 by river 

reach, and ranged from 0.386 µg/g to 1.810 µg/g, with an average of 0.955 µg/g.  Lengths of 

the fish analyzed ranged from 316 mm total length to 606 mm total length, while weights 

ranged from 200 g to 2050 g.  Of the three species tested, Walleye had the highest average 

mercury concentration.  

Northern Pike mercury concentrations are shown in Figure 4-5, and ranged from 0.309 µg/g 

to 1.890 µg/g (both fish were from Cedar Rapids), with an average concentration of 

0.698 µg/g.  Fish lengths ranged from 330 mm total length to 880 mm total length, while 

weight ranged from 230 g to 4760 g.  Northern Pike had the second highest average of 

mercury levels of the three species of fish tested, and the highest individual fish mercury 

concentration within the river system.  

Smallmouth Bass mercury concentrations are shown in Figure 4-6, and ranged from 

0.3.16 µg/g to 0.756 µg/g, with an average of 0.550 µg/g.  Fish ranged in size from 298 mm to 

435 mm total length, while weight ranged from 460 g to 1160 g.  Smallmouth Bass are a 

recent introduction to the Kapuskasing River and had the lowest mercury concentrations of 

the three large fish species tested.  

4.2.4.2 Small Fish 

Small fish species, including Year 1+ Spottail Shiner, Yellow Perch and White Sucker were 

collected for mercury analysis, in accordance with MOE guidance.  While Spottail Shiner was 

the target species, capture rates were very low and they were not found in all areas.  As 

such, alternate species were also collected to provide adequate sample for analysis.  Small 

fish samples were freeze-dried, combined and analyzed as composite samples by Flett 

Research Ltd. 

Sampling locations, species and number of specimens and mercury concentrations for 

composite samples are listed in Table 4-28.  The total mercury concentration in White Sucker 

ranged from 0.0138 µg/g (above Kapuskasing Lake Outlet) to 0.0462 µg/g (Clouston Rapids), 

while concentrations in Yellow Perch ranged from 0.0446 µg/g (below Kapuskasing Lake 

Outlet) to 0.120 µg/g (Near North Boundary).  A distinct trend of increasing concentration was 

apparent as one moved downstream. 

Table 4-28: Small Fish Mercury Concentrations 

Baitfish Mercury Samples 

Site Location Species 
Number of 

Fish Sampled 

Mercury 
Concentration 

(µg/g) 

Cedar Rapids Yellow Perch 5 0.120 

Clouston Rapids White Sucker 7 0.0462 

Buchan Falls White Sucker 7 0.0309 

Below Kapuskasing Lake Outlet Yellow Perch 5 0.0446 

Above Kapuskasing Lake Outlet White Sucker 7 0.0138 
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4.2.5 Aquatic Habitat 

4.2.5.1 General Fish Habitat Description 

Macro-scale fish habitat (i.e., morphological features such as rapids, runs and pools) in the 

study area appears to be typical of large northern Ontario rivers.  Low habitat diversity is 

typically observed throughout the majority of the low gradient reaches between rapids and 

falls.  These low gradient areas are typically dominated by slow flowing water (e.g., <0.10 

m/s), moderate water depths (2 to 5 m) and a range of substrate conditions (mixes of rock, 

sand, mud and organics).  Littoral zones are typically narrow (2 to 5 m), consisting of a 

narrow band of emergent vegetation (e.g., arrowhead, horsetail) at the water’s edge.  In-

stream cover is provided by numerous submerged logs and scattered large boulders.  Felled 

shoreline trees are present, but due to past log driving activities and high freshet flows, they 

are not common along the shorelines.   

Rapids areas typically represent impassable barriers, serving to fragment fish communities, 

but also provide hard substrates and higher velocity flows that are generally less abundant in 

other reaches of the river.  These rapids, falls and riffle areas provide opportunities for 

specialized benthic invertebrate production, which are not present in the typical “run” sections 

of the river.  The areas immediately downstream of and/or channels that circumvent the falls 

or rapids provide habitat for spawning (e.g., Walleye and sucker species) and foraging, while 

deepwater habitats below the falls/rapids provide summer refuge.  During summer periods, 

river flow is often concentrated into one or more small areas or flow paths at the base of the 

falls (as opposed to being spread over the entire face as during high flow events), which 

tends to further concentrate food resources within those areas.  This may in turn attract 

higher numbers of foraging and predatory species to these areas during specific diurnal 

periods (dawn and dusk), than is present in general open water areas. 

4.2.5.2 Reach by Reach Habitat Description 

Specific habitat features within each of the study reaches are described in the following 

sections, starting at the upstream end of the study area.  Descriptions of specific habitat 

features are referenced to Figures 4-7 to 4-11 where appropriate.  A detailed description of 

habitat features within each of the rapids/falls reaches is provided in the following sections.  

Habitat conditions within several of the larger tributaries of the Kapuskasing River within the 

study area are discussed separately in Section 3.2.3.3. 

4.2.5.2.1 Outlet Rapids 

The Kapuskasing Lake Outlet Rapids is a fast-flowing rapids over a bedrock base with large 

boulders throughout.  The rapids have a gradual slope over their length, with no significant 

gradient changes, although two small ridges/hydraulics are present approximately 70 m 

downstream of the crest. Neither ridge extends the width of the river, such that upstream fish 

passage is considered possible at the site.  As one proceeds downstream through the rapids, 

the percentage of boulders decreases and cobble increases, and a cobble shoal is present 

on the east shore at the base of the rapids. At the time of the field observations, water depth 

over the shoal was shallow, with the majority of the flow passing on the west bank through a 

deeper bedrock channel.  A large pool is present below the rapids, which transitions into a 
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short run, before flowing over another section of rapids approximately 600 m downstream of 

the Outlet Rapids. Habitat characteristics at the site are shown in Figure 4-7, while the 

locations of detailed habitat measurements/observations and associated field data are 

contained in the habitat assessment report in Appendix E.  

Upstream from Outlet Rapids  
The river reach above the Kapuskasing Lake Outlet rapids is very consistent, being a 4 to 

5 m average depth, U-shaped channel, lined with white cedar. Horsetail and sedges create a 

narrow band of emergent vegetation along the shorelines, while boulders increase in 

numbers as one nears the crest of the rapids. Woody debris is scattered along the banks, 

and a number of beaver lodges are present. Average velocities at the time of the survey were 

estimated to be less than 0.5 m/s in this reach. 

Downstream from the Base of the Rapids  
A larger pool area is located downstream from the end of the rapids.  The west shore of the 

pool consists of a steep bank dominated by white cedar, with exposed bedrock at the 

shoreline extending into the water.  Little or no emergent or submergent vegetation is present 

in this area. The east shore consists of a low gradient point bar which extends across 

approximately 30% across the width of the pool. Shoreline vegetation is a mixture of 

emergent macrophyte species (mostly horsetails and sedges), with horsetail extending into 

the water.  In deeper areas, the submerged community is dominated by floating leaf burreed 

and milfoil. Downstream of the pool, the river turns eastward and narrows, becoming a run 

with large boulders and some woody debris. Approaching the rapids near the end of this 

reach, the percentage of boulders increases until they dominate the substrate at the crest of 

the downstream rapids. Some bedrock is present throughout these rapids although boulders 

are the dominant substrate material. Below the rapids, the river widens into a slow run.  

4.2.5.2.2 Buchan Falls 

The Buchan Falls site is a long (approximately 400 m) series of rapids with a 4 to 5 m vertical 

drop (Buchan Falls) near its crest.  The river then opens into a wider, slower flowing 

embayment below the rapids, where the proposed powerhouse would be located on the east 

shore.  Above the weir location at the crest of the falls/rapids (the proposed head pond), the 

river is a slow flowing run within a U-shaped channel, leading to Loon Rapids at the 

uppermost end of the head pond.  Habitat characteristics at the site are shown in 

Figures 4-8(a) to (c), while the locations of detailed habitat measurements/observations and 

associated field data are contained in the habitat assessment report in Appendix E. 

Buchan Falls/Buchan Falls Reach  
The channel is very narrow at Buchan Falls (approximately 20 m), with the flow passing over 

the 4 to 5 m vertical drop before proceeding into the rapids below.  Taking the vertical 

gradient change and high flow velocity in the falls and the downstream rapids together, the 

site is considered to be a natural barrier to upstream fish passage.  At the base of the falls, 

the rapids widen to 40 to 50 m, and flow continues downstream for approximately 125 m in a 

predominantly bedrock channel with a few large boulders at high velocity (>2 m/s).  Near the 
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midpoint in the rapids, gradient lessens somewhat and velocities begin to decrease. Over the 

final 200 m, particle sizes begin to decrease, and the final 50 m is predominantly cobble with 

scattered boulders in the main flow in the center of the channel.  The average depth is 

estimated at 1 to 1.25 m throughout the falls and rapid sections, although no measurements 

were obtained in this area due to safety concerns associated with the high flow velocities 

(>1 m/s) and rough, steep-sided channel. 

Base of Buchan Falls to 500 m Downstream  
Below Buchan Falls, the river widens into a pool with greater depths (1 to 2 m) and slower 

velocities that extends approximately 150 m downstream. Substrate in the pool is a mixture of 

coarse gravel and small cobble with very little fine sediment. The east side of the pool has a 

large accumulation of both floating and submerged woody debris along the shoreline (back-

eddy area). The main flow path is along the west side of the pool, which has coarser 

substrate and limited woody debris. The substrate along this shoreline is a mixture of cobble, 

coarse gravel and scattered boulders.  Beyond the pool there is another short set of rapids, 

with area of relatively uniform cobble substrate across its entire crest. Moving downstream, 

the cobble ledge transitions into a boulder/cobble mix with numerous large boulders 

(diameters >1 m), creating a series of fast water flow paths and channels. The entire rapids 

reach is <100 m in length, ending in a slow run which continues downstream for 

approximately 1000 m.  Fine sediments increase as one moves downstream, with emergent 

and submergent vegetation becoming more common along the shorelines and in the main 

channel.  

Crest of Rapids to Pool Below Loon Rapids  

From the crest of Buchan Falls to the pool below Loon Rapids, the river is characterized as a 

slow run. Habitat characteristics in this portion of the head pond are consistent throughout, 

being a U-shaped channel with an average depth of approximately 4 m.  A narrow band 

(<1 m) of emergent macrophytes (mostly horsetail and sedges) is present along the banks, 

interspersed with submergent species in areas with steeper shoreline gradient. A number of 

large sunken trees are present within the main channel, which appear to be permanently 

embedded. The substrate consists of a hard packed matrix of gravel, cobble and boulder.  

Shorelines are primarily clay, with the exception of the area around the western tributary 

mouth, which has a silt/organic muck substrate. An abundance of emergent and submergent 

vegetation is present in this area, extending up the tributary stream.  Above the tributary 

stream, there is a shallow, gravel-based shoal across the width of the river, which contains a 

number of large boulders in the center of the channel.  

Pool Below Loon Rapids  

The pool at the upstream end of the proposed head pond has a main central channel with 

shallower, plateau-like areas on both sides. There are two islands on the eastern plateau 

area, both low lying and dominated by sedges and surrounded by horsetail (to a depth of 

approximately 15 cm).  Within the rapids, shorelines are bedrock/large boulders with 

overhanging white cedars. The occurrence of woody debris increased in this area. 
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4.2.5.2.3 Clouston Rapids 

The Clouston Rapids site consists of an approximately 3.5-km long reach between the 

downstream end of the rapids and the upstream end of the proposed head pond, bounded on 

the upstream end by a large set of rapids and the on the downstream end by a large, slow 

flowing, relatively shallow pool area.  The 3.5-km long section from the base of the rapids to 

the upstream end of the proposed head pond consists of a series of long and short rapids 

interspersed with short run sections.  

Seventeen habitat transects were established within the reach from 0 to 1.5 km upstream 

from the base of the rapids with spot samples/measurements taken along each transect.  The 

locations where the detailed habitat measurements were taken are provided in the habitat 

assessment report in Appendix E. Measured water depths ranged from 0 to 1.5 m, although 

there were deeper areas that could not be accessed in September 2010.  Measured flow 

velocity ranged from 0 to 1.5 m/s, although higher flow velocities may have been present in 

rapids sections that could not be safely accessed.  Average velocity in the sampling areas 

was around 0.8 to 1.2 m/s.  Boulder (i.e., rocks with diameter >0.265 m) was the predominant 

substrate at most sampling points, typically ranging in composition from 50 to 90% surface 

coverage.  Cobble was present at most sites, typically ranging from 10 to 40% surface 

coverage, when present.  Gravel was only present at approximately 40% of the sampling 

locations, and typically comprised approximately 10% of surface coverage when present.  

General habitat features for the reach extending from the upstream end of the proposed head 

pond to approximately 500 m downstream from the proposed facility location are depicted on 

Figure 4-9(a) and (b), while habitat descriptions by reach are provided below. 

0 – 1.5 km Upstream from Base of Rapids  
The downstream-most 1.5 km reach, which includes the proposed close-coupled 

dam/powerhouse location, consists of a relatively uniform section of rapids/riffle. The base of 

the rapids consists of a relatively wide (approximately 100 to 120 m), shallow (<1 m) riffle and 

quick run that empties into the large downstream pool area. Substrate in this reach is 

predominantly cobble and boulder with some gravel. Further upstream into the reach, 

morphology is predominantly rapids, dominated by boulder with some cobble, with slower 

flowing riffles on the channel periphery. A large (approximately 200 by 70 m) area of mostly 

exposed (during low flow periods) boulder and cobble is present along the east shore 

upstream from the mouth. This area is submerged during higher flow periods in the spring.  

Approximately 200 m upstream from the mouth of the rapids, the reach narrows to 

approximately 40 to 50 m wide, which is the typical width throughout the 1.5 km long rapids 

section. Morphology and habitat conditions are relatively uniform, with the majority of the 

reach being a swift flowing rapids, with slower flowing riffles along the shoreline. Boulder is 

the dominant substrate and cobble is present throughout. Shorelines are predominantly rocky 

with some exposed bedrock. Forest vegetation, dominated by cedars and other boreal forest 

trees, typically extends to the edge of the rocks along the shoreline. Aquatic vegetation is not 

present throughout the majority of this reach.  
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Several different habitat features are present between 500 to 700 m upstream from the 

mouth. The lower end of this sub-reach includes a large, exposed boulder and cobble field on 

the south/east shoreline. Some minimal amount of flow was present during the September 

2010 investigation, but the entire area would likely be submerged during higher flow periods. 

At the approximately 600 m mark upstream from the mouth, the northwest shore of the river 

is characterized by a large (approximately 80 m long by 20 m high) eroding slope. Eroded 

sediments are present within the channel at the base of the slope, and it appears that erosion 

is an ongoing occurrence. A photograph of this feature is shown on Figure 4-9a. 

1.5 to 1.7 km Upstream from Base of Rapids  

This reach consists of an approximately 200-m long, slow moving run section between two 

rapids.  The reach is approximately 70-m wide, and 3-4 m deep in the centre of the channel. 

Substrate is predominantly muck, although rock is present in proximity to the upstream and 

downstream rapids.  The eastern shoreline consists of a fairly steep, somewhat eroding bank, 

with abundant downed woody debris. The western shoreline is lower gradient and there is a 

large meadow area with some emergent vegetation at the water’s edge and some 

submergent aquatic vegetation.  

1.7 to 1.9 km Upstream from Base of Rapids  
This approximately 200-m long reach consists of a single set of shallow, moderately flowing 

rapids/riffle. The reach is approximately 40 m wide and generally <1 m in depth. Substrate 

consists of a mix of exposed bedrock, boulder and cobble with some gravel throughout.  

1.9 to 2.1 km Upstream from Base of Rapids  
This reach consists of an approximately 200-m long, slow moving run section between two 

rapids. The reach is approximately 70 m wide, and 3 to 4 m deep in the centre of the channel. 

Substrate is predominantly muck, although rock is present in proximity to the upstream and 

downstream rapids.  The eastern shoreline consists of a fairly steep, somewhat eroding bank, 

with abundant downed woody debris. The western shoreline is lower gradient and there is a 

large meadow area with some emergent vegetation at the water’s edge and some 

submergent aquatic vegetation.  

2.1 to 2.4 km Upstream from Base of Rapids  
This approximately 270 m long reach consists of a single set of shallow, moderately flowing 

rapids/riffle. The reach is approximately 40 m wide and generally <1 m in depth. Substrate 

consists of a mix of exposed bedrock, boulder and cobble with some gravel throughout.  

2.4 to 3.5 km Upstream from Base of Rapids  
This reach consists of an approximately 1 km long, slow moving run section between two 

rapids. The reach is approximately 70 m wide, and 3 to 4 m deep in the centre of the channel. 

Substrate is predominantly muck, although rock is present in proximity to the upstream and 

downstream rapids. The eastern shoreline consists of a fairly steep, somewhat eroding bank, 

with abundant downed woody debris.  The western shoreline is lower gradient and there is a 

large meadow area with some emergent vegetation at the water’s edge and some 

submergent aquatic vegetation. 
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4.2.5.2.4 Cedar Rapids 

The Cedar Rapids site consists of an approximately 600-m long, fast-flowing, relatively 

shallow rapids bounded on the upstream and downstream sides by wider, deeper and slower-

flowing run sections. Measured water depths ranged from 0 to 1.5 m during the September 

2010 habitat assessment, although there were deeper areas that could not be accessed or 

assessed.  Measured flow velocity ranged from 0 to 2.38 m/s, although higher flow velocities 

may have been present in rapids sections that could not be safely accessed.  Boulder (i.e., 

rocks with diameter >0.265 m) was the predominant substrate at most sampling points, 

typically ranging in composition from 30 to 100%, although boulder was not present at some 

areas with only exposed bedrock.  Cobble was present at most sites, typically ranging from 

10 to 40% surface coverage, when present.  Gravel was only present at approximately 20% 

of the sampling locations, and typically ranged from 10 to 50% of surface coverage when 

present.  Sand was often present in the gravel substrate matrix. General habitat features for 

the reach extending from the upstream end of the proposed head pond to approximately 

500 m downstream from the proposed facility location are depicted on Figure 4-10. 

The rapids reach consists of a mix of rapids, riffles and runs. The majority of the reach is 

comprised of swift-flowing rapids (>1.5 m/s) over exposed bedrock and large boulders. Water 

depth in these areas ranges from approximately 0.8 m over shallow bedrock ledges to >1.5 m 

through the centre of the channel. There are numerous exposed bedrock ledges and islands 

throughout the reach, some of which would be submerged during higher flows. Several of the 

ledges create high velocity areas with noticeable drop, but there are no features that would 

be classified as waterfalls at any point in the reach. 

During the September 2010 field investigation, riffle habitats were predominantly observed 

along the periphery of the main channel, as well as in several side channels around exposed 

bedrock islands throughout the rapids reach. Riffles are dominated by slower velocity flow 

(0.4-1.5 m/s) and are generally less than 1 m in depth. Substrate is dominated by varying 

percentages of boulder and cobble with some gravel scattered throughout. Run habitats 

(areas with velocity around 0.5 m/s) are found in several areas, predominantly in side 

channels. Substrate is predominantly rocky, although there are several small areas with some 

fine substrate accumulation.  

Shorelines are predominantly armoured with exposed bedrock or large boulders, although in 

some areas, it is evident that the high water mark abuts the adjacent riparian soils. Small 

meadow areas are scattered throughout the reach and there are several small areas with 

emergent and submergent vegetation, although given the predominance of rock substrate 

and higher flow velocities, these areas are relatively limited. Shoreline vegetation typically 

consists of a narrow row of shrubs (e.g., speckled alder) with eastern white cedar and other 

typical boreal tree species on the backshore. 

The 500-m long reach downstream from the rapids is wider (approximately 40 to 50 m), 

slower flowing (<0.5 m/s) and deeper (1 to 4 m) in the centre of the channel. Substrate is 

rocky in the approximately 200 m downstream from the base of the rapids, but finer 
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substrates are present in and around the rocks further downstream. Shorelines are 

dominated by fine substrates and some rock scattered throughout. Areas of emergent 

vegetation are present, and downed/overhanging woody vegetation is present throughout. 

Several small areas of shoreline erosion were noted during the investigation. 

4.2.5.3 Tributaries of the Kapuskasing River 

4.2.5.3.1 Dunrankin River 

The Dunrankin River is a cold water river which drains into the Kapuskasing River 

approximately 1 km downstream from Clouston Rapids. The Dunrankin River meanders 

generally in a southwest direction from the confluence with the Kapuskasing River. Inundation 

from the proposed facility at Cedar Rapids is expected to extend >1.5 km up the Dunrankin 

River, therefore, this section focuses on habitat within that reach. Aquatic habitat features in 

this area are shown on Figure 4-11. 

General Habitat 

There is an approximately 4-m deep hole at the Dunrankin and Kapuskasing River 

confluence. Channel bed substrates within the confluence area are fine to medium sands and 

gravel. Moving upstream from the mouth, water depth decreases to 1.5 to 2 m, the channel 

narrows and becomes a typical u-shaped bed with substrates remaining sandy with some 

clays and gravels. Erosion is present along the sandy banks (Figure 4-11, photos 1-4). 

Channel characteristics remain relatively consistent for 700 m upstream of the Kapuskasing 

confluence. Beyond 700 m, depth decreased to less than 1 m during low flow periods, and 

substrate transitions from finer material to cobble and boulders. In September 2010, this area 

was classified as riffle habitat, as shown in Figure 4-11 (photos 4 and 5). An approximately 

80-m long run with cobble and gravel substrate is located upstream of the riffle. The run 

habitat is preceded by a series of riffles/rapids habitats extending upstream approximately 

230 m to a 90 degree bend in the river. Within this section, substrate and depth vary, 

although generally cobbles and boulders dominate, and depth is less than 0.75 m 

(Figure 4-11, photos 6 and 7). The change in flow direction at the 90 degree bend causes 

some back eddies along the shoreline along with slowed velocities, resulting in a mid-channel 

shoal. The run/pool habitat associated with the bend extends upstream for approximately 

75 m, after which a relatively short rapid (approximately 60 m in length) and 1 m in depth with 

a mixture of boulder and cobble exists. A small vegetated island is located approximately 30 

m upstream of the crest of this rapids (Figure 4-11, photo 10) within a run habitat section 

which extends from the crest of the previous rapid to the tail of an upstream rapid. In total, the 

run is 90 m in length with cobble-dominated substrate and heavily vegetated banks. The tail 

of the upstream rapid is dominated by cobbles with a gradual transition into a boulder 

dominated substrate nearing the crest. In total the rapid is 130 m in length and depths were 

generally near 1 m.  
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Spawning Habitat 

Portions of the lower 1.5 km of the Dunrankin River possess suitable substrate and velocities 

for Walleye and Brook Trout spawning. A spring spawning study was conducted in 2012 to 

assess spawning use of the lower reach of the Dunrankin River.  Riffle and rapid sections 

that possessed suitable velocities were assessed using eggs mats and angling, and gill 

netting and angling were conducted downstream from rapids in an attempt to capture staging 

or upstream-moving fish. Table 4-29 summarizes water temperatures in the Dunrankin River 

and at Clouston Rapids during the spring 2012 spawning study. 

Table 4-29: Kapuskasing River and Dunrankin River Water Temperatures - Spring 2012  

Date 
(2012) 

Dunrankin 
(Below Rapids) 

Kapuskasing 
(Below Clouston) 

April 21 3.4 6.0 
April 22 3.9 6.3 
April 25 4.8 6.9 
April 26 4.6 6.4 
April 28 4.8 6.4 
April 30 6.1 7.7 
May 1 7.1 9.5 
May 2 7.4 9.4 

 

No Walleye or sucker eggs were captured during the study, nor were there any significant 

catches of spawning Walleye or suckers within the Dunrankin River system. It is expected  

that due to the cold water environment of the Dunrankin, which maintains temperatures 

consistently 2 degrees cooler than the Kapuskasing River during prime spawning periods, the 

majority of fish residing or co-residing within Kapuskasing and Dunrankin rivers spawn within 

the Kapuskasing river as river temperatures and gonad development would be consistent.   

Fish Passage 

The Dunrankin River rapids closest to the Kapuskasing River confluence are not thought to 

prevent or restrict upstream fish movement during any regular flow periods. Figure 4-12 

provides a comparison of photographs of the lower section of the rapids facing upriver taken 

in Summer 2010 and Spring 2012 representing low and high flow periods respectively. 

4.2.5.4 Spawning Areas 
Potential or confirmed spawning habitats are identified, by site, in the following sections.  

4.2.5.4.1 Kapuskasing Lake Outlet Spawning Habitat 

Upon examination of the Kapuskasing Lake Outlet Rapids during low flow conditions, a large 

cobble shoal was observed at the base of the rapids, which correlates with the Lands 

Information Ontario (LIO) spawning area polygon. Based on fall and spring spawning 

investigations in 2011, it was determined that although suitable walleye spawning habitat is 
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present, usage during the time of the investigation was minimal. Sucker spawning was 

confirmed in this cobble area as well as in upstream areas where suitable habitat exists along 

the edges of the main flow path. Combining LIO spawning habitat data with field observations 

of suitable habitat and potential areas which could not be assessed due to high velocity flow, 

gives the total potential spawning habitat for walleye, sucker and whitefish which exists within 

the Kapuskasing Lake Outlet Rapids. 

The 16-km long reach between Outlet Rapids and Jackpine Rapids was assessed for 

potential Walleye and Northern Pike spawning habitat. Jackpine Rapids is considered to be a 

barrier to upstream fish movement. No suitable walleye spawning areas were identified along 

the main channel or within any of the tributaries entering the river within this reach. A robust 

emergent point/shoal located on the eastern shore downstream of the Outlet Rapids appears 

to provide highly suitable northern pike spawning habitat. No suitable Northern Pike spawning 

habitat was observed within the proposed head pond inundation area upstream from the 

Outlet Rapids.  

Northern pike spawning habitat is abundant throughout the Kapuskasing Lake area, with 

large expanses of heavily vegetated areas upstream up to and within Kapuskasing Lake and 

Nemagosenda Rivers, as well as downstream between Kapuskasing Lake Outlet Rapids and 

Jackpine Rapids. 

4.2.5.4.2 Loon Rapids Spawning Habitat 

Little potential spawning habitat was identified within Loon Rapids and no Walleye were 

captured or observed in this area. A few suckers were captured in the vicinity of Loon Rapids. 

Despite the lack of evidence of fish usage, Loon Rapids appears to have some cobble areas 

which may provide spawning habitat under varying flow regimes. These areas were 

delineated during the low flow periods of 2010 and assessed during the 2010 and 2011 

spawning surveys.  

4.2.5.4.3 Buchan Falls Spawning Habitat  

Spawning habitat suitable for Walleye and suckers is located along the eastern and western 

edges of the main flow channel, where ideal substrate was observed. It is expected that the 

exact spawning locations vary over these cobble-dominated areas depending on flow rates 

during the spawning period. No suitable Northern Pike spawning habitat was identified along 

the main channel within the approximately 350m long reach immediately downstream from 

Buchan Falls. 

4.2.5.4.4 Clouston Rapids Spawning Habitat 

Spawning investigations in 2010, 2011 and 2012 have confirmed both walleye and sucker 

spawning along sections of Clouston rapids.  It is likely that the majority of fish spawn is near 

the base of the rapids, in close proximity to the staging area.   The smaller areas within the 

Clouston reach are utilized for spawning based on varying flows during spring. These areas 

are subject to greater flow variability resulting in variability in their spawning suitability from 

year to year.  
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4.2.5.4.5 Cedar Rapids Spawning Habitat 

The Spring spawning investigations performed in 2010, 2011 and 2012 confirmed walleye 

and sucker spawning at the base of Cedar Rapids. Higher numbers of both eggs and fish 

were present during the low flow spring of 2010. As is the case for Clouston Rapids the 

majority of spawning is thought to occur at the base of the rapids in close proximity to the 

staging area. Several areas of suitable substrate were identified throughout the rapids and 

are expected to facilitate spawning to some degree. These areas are primarily along the 

periphery of the main channel and as such are subject to greater flow variability. This flow 

variability will determine the suitability of the spawning areas on an annual basis.  It is quite 

likely that the low flow conditions of 2010 reduced the amount of available spawning habitat 

along the rapids, leading to the observed concentration of fish at the base of the rapids, which 

provided the limited habitat available that year.   

4.2.5.5 Habitat Functions 
For a fish community to be sustained, habitat must be available to adequately carry out the 

main functions that the various life stages of the fish require in order to survive. The key 

functions that the habitat must provide are: 

 Reproduction. 

 Feeding. 

 Migration. 

 Shelter. 

4.2.5.5.1 Reproduction 

The key reproductive function of the habitat in the project area is the provision of spawning 

and nursery areas, which are essential for the fertilization, deposition and successful 

incubation of eggs, as well as the survival of fry upon hatching.   

As noted in the preceding sections, the main fast water reproductive areas, which are 

consistently utilized by large numbers of fish, occur along the river downstream of Buchan 

Falls, and include the areas at the bases of Clouston and Cedar Rapids. As there is free 

movement of fish between Buchan Falls and OWF, the reproductive habitat within this entire 

stretch of river must be viewed as being available to the full fish community within that 

stretch.  Based on the results of the spawning surveys, the rapids below each of the four 

proposed facilities provide some suitable spawning habitat for walleye and suckers.  These 

areas cooperatively function to maintain a viable population of walleye and suckers 

throughout the Buchan Falls to OWF reach.  

For the area upstream of Buchan Falls, there are walleye and sucker spawning areas, but the 

utilization of these sites is considerably lower than for the area downstream of Buchan Falls. 

This is due to the fact that the area does not support as large a population due to the 

absence of access from downstream areas where the main population exists. The area 

downstream of the Outlet site (between Outlet and the impassable Jackpine Rapids) also 
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supports walleye and sucker spawning, and is also suitable for fall-spawning whitefish. Based 

on the results of the 2011 spring study, walleye did not appear to spawn at the Outlet Rapids, 

or if they did spawn, the spawning population was very small. This may be indicative of 

seasonal movements of walleye past the Outlet Rapids. Based on this, the walleye population 

in the reach downstream of the Outlet site likely spawn at, or move upstream through the 

Outlet Rapids to spawn further upstream.  

Northern pike spawning habitat is present in the reaches both upstream and downstream of 

Buchan Falls. While some of this habitat is marginal, the river contains a robust pike 

population, so spawning habitat does not appear to be limiting. Wetland habitat suitable for 

northern pike spawning occurs along stretches of the river several kilometres downstream 

from the Cedar Rapids site as well as along areas upstream of Buchan Falls (within the 

proposed head pond) and in other lower-lying areas along the river. Woody debris in certain 

sections of the river provides suitable spawning and nursery habitat for species such as 

yellow perch. 

The movement of fish downstream (usually carried along with the freshet) and the wide 

ranging movement allowed by the access between Buchan Falls and OWF plays a role in the 

maintenance of genetic diversity within the fish communities along the river.  

4.2.5.5.2 Feeding 

The project area supports a healthy benthic invertebrate population, which forms the base of 

the faunal food chain. The rapids at each of the four sites, as well as downstream of the sites, 

supported benthic invertebrate communities, which were dominated by midges (Chironimids) 

in most areas. The flow over the rapids and the currents at the base of the respective rapids 

assist in providing benthic organisms which are utilized by both small and large fish species 

that move into close proximity to the rapids.   

Small-bodied fish such as shiners are present throughout the river and provide forage for the 

larger piscivores such as walleye and pike.  The congregation of fish during spawning at the 

base of rapids provides a food source for larger predators. Walleye are known to gorge in an 

effort to increase body mass prior to winter. Potential gorging sites are at the base of each of 

the rapids. Large congregations of walleye have been identified downstream of Buchan Falls 

in fall. It is possible that this site may be the main gorging site for the walleye population. 

However, this has not been confirmed and is suggested only as a possibility.  

The Kapuskasing River also provides feeding habitat for brook trout which enter from the 

Dunrankin River during suitable periods of the year. 

4.2.5.5.3 Migration 

The provision of migration corridors for fish to allow movement between various types of 

habitat such as spawning, nursery and feeding areas is a critical habitat function. Within the 

project area, migration of fish is possible between Jackpine Rapids and Kapuskasing Lake, 

between Buchan Falls and Jackpine Rapids and between Buchan Falls and OWF. Based on 

observations, both diurnal and seasonal migrations occur. There is significant migration of 
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walleye upstream as far as Buchan Falls during spawning in spring and also what appears to 

be a critical migration of walleye to the area below Buchan Falls during fall. This fall 

congregation has not been observed at any other point along the river. In addition to walleye 

migration, there is the movement of northern pike into spawning areas seasonally as well as 

the daily foraging movement which occurs throughout the year. The project area also 

supports the seasonal, temperature dependant migration of brook trout from the cooler 

tributaries (e.g., Dunrankin River) into the Kapuskasing River during some periods of the 

year. This allows increase in range which reduces crowding and competition for food and also 

provides options for predator avoidance.  

4.2.5.5.4 Shelter 

The provision of shelter (cover) is an important habitat function. Cover fulfils three main 

functions for fish: conceals them from predators, provides visual isolation that decreases 

competitive interactions, and provides shelter from high velocity flow or high intensity light.  

Types of cover available along the Kapuskasing River include substratum crevices and 

boulders, undercut banks, woody debris, algae, submerged and riparian vegetation as well as 

shading and hydraulic turbulence.  Boulders, substratum crevices and hydraulic turbulence 

are more prevalent along the fast water areas, while submerged and riparian vegetation play 

a greater role in the slower waters. Shading is provided in the areas along the river where the 

trees such as white cedar overhang the river.  The cover present in relatively close proximity 

to spawning areas allow fish to use these areas as nursery habitat prior to moving to the 

more open, deeper waters of the river.   

4.2.5.6 Access Road Water Crossings 

There are a total of 21 water crossings along the existing access roads for the proposed 

Project, and 4 new crossings will be required (Northern Bioscience, 2014). Existing and 

proposed water crossings by road segment are summarized in Table 4-30 and water crossing 

locations are shown in Figure 4-13. 

Table 4-30: Existing and Proposed Access Road Water Crossings by Road Segment 

Road Segment 
New or 

Proposed Road 
Ownership 

Length of 
Road (km) 

Number of Water 
Crossings 

Existing Proposed 

Third Falls Access Road New Crown 3.51 - 1 

Trans Limit Rd. Existing Crown 10.88 4 - 

Trans Limit Rd Existing Private 12.14 4 - 

Buchanan Rd. Existing Private 17.18 11 - 

Buchanan Rd. Extension Existing Private 5.44 2 - 

Quad Trail Existing1 Private 14.20 - 3 

Quad Trail to Clouston Existing1 Private 1.85 - 1 

Cedar Access Road New Crown <0.5 - 0 
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Road Segment 
New or 

Proposed Road 
Ownership 

Length of 
Road (km) 

Number of Water 
Crossings 

Existing Proposed 

Clouston Access Road New Crown <0.5 - 0 

Buchan Falls Access Road New Crown <0.5 - 0 

Notes: 
1 Road corridor is cleared, but road base not constructed 
Source: Northern Bioscience (2014). 

Northern Bioscience (2014) noted that the proposed new crossing on the proposed Third 

Falls access road segment is likely on a permanent stream, given the well-defined channel 

and presence of aquatic macrophytes. The watercourse at that location is slow moving, with 

primarily organic muck substrate and depth ranging from 0.10 to 0.50 m. There are several 

beaver dams along its course.  Meadow marsh and alder thicket are present along the banks, 

in widths ranging from 3 to 12 m.  

4.2.5.7 Power Line Water Crossings 
Power line water crossing requirements are identified in the following sections separately for 

the following power line segments: 

 Kapuskasing River Projects to Third Falls GS. 

 Third Falls GS to The Chutes GS. 

 The Chutes GS to Weston Lake Interconnection Point. 

4.2.5.7.1 Kapuskasing River Projects to Third Falls GS 

There are a total of 29 water crossings along the proposed power line route between the 

Kapuskasing River Projects and the proposed Third Falls GS (Northern Bioscience, 2014). Of 

these 29 crossings, 22 will be situated on sections of the line that will be located immediately 

adjacent to a new or existing access road, which will be used to cross the watercourse. 

Therefore, construction equipment crossings will be required at 7 locations along the 

proposed power line, where there will be no corresponding access road to facilitate 

construction crossing. Existing and proposed water crossings by line segment are 

summarized in Table 4-31 and water crossing locations are shown in Figure 4-13.  

Table 4-31: Existing and Proposed Transmission Line Water Crossings by Line Segment. 

Line Segment New or 
Existing 

Crossing1 

Ownership Length of 
Line Segment 

(km) 

Number of Water 
Crossings 

Existing Proposed 

Third Falls Access Road New Crown 3.51 - 1 

Trans Limit Rd. Existing Crown 4.22 5 - 

Trans Limit Rd. New Crown 3.64 - 2 

Trans Limit Rd. Existing Private 8.05 4 - 
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Line Segment New or 
Existing 

1

Ownership Length of 
Line Segment 

Number of Water 
Crossings 

Trans Limit Rd. New Private 3.22 - 0 

Buchanan Rd. Existing Private 17.18 11 - 

Buchanan Rd. Extension Existing Private 5.44 2 - 

Quad Trail Existing Private 14.20 - 3 

Quad Trail to Clouston Existing Private 1.85 - 1 

Cedar Access Road New Crown <0.5 - 0 

Clouston Access Road New Crown <0.5 - 0 

Buchan Falls Access 
Road 

New Crown <0.5 - 0 

Notes: 
1 Existing crossings are located on existing access roads, where roads will be located immediately 

adjacent to the transmission line corridor, and equipment will cross the watercourse using the 
access road crossing, not requiring a new crossing specifically for line construction. 

2 Road corridor is cleared, but road base not constructed. 

Source: Northern Bioscience (2014). 

4.2.5.7.2 Third Falls GS to The Chute GS 

There are a total of 7 water crossings along the proposed 69-kV power line route between 

Third Falls GS and The Chute GS. Of these 7 crossings, 3 will be situated on sections of the 

line that will be located immediately adjacent to a new or existing access road, which will be 

used to cross the watercourse, while the remaining 4 will be situated within a new power line 

corridor. Therefore, construction equipment crossings will be required at 4 locations along this 

section of the power line, where there will be no corresponding access road to facilitate 

construction crossing. Proposed water crossing locations are shown in Figure 4-13.  

4.2.5.7.3 The Chute GS to Weston Lake Interconnection Point 

There are a total of 32 water crossings along the proposed 115-kV power line route between 

The Chute GS and the Weston Lake interconnection point (KBM, 2014). Of these 32 

crossings, 8 will be situated on sections of the line that will be located immediately adjacent to 

a new or existing access road or provincial highway, which will be used to cross the 

watercourse. Therefore, construction equipment crossings will be required at 24 locations 

along the proposed power line corridor, where there will be no corresponding access road to 

facilitate construction crossing. Proposed water crossing locations are shown in Figure 4-13.  

4.2.6 Benthic Invertebrates  
Benthic invertebrate sampling was conducted in various parts of the study area in 2010 and 

2011. Results are discussed in the following sections.  

4.2.6.1 Sampling Program - 2010 
Benthic invertebrate investigations were conducted on the Kapuskasing River between 

October 22 and 28, 2010.  The purpose of the investigations was to document benthic 
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invertebrate communities throughout the study area including within proposed head ponds, at 

upstream and downstream controls and at each of the falls/rapids where development is 

proposed.  Head pond and control reaches were sampled by petite ponar.  Rapids 

environments were sampled using a Hess sampler.  A total of 67 samples were collected and 

sent for identification.  The number of samples included 15 at Cedar Rapids, 19 from 

Clouston Rapids, 18 from Buchan Falls and 15 from Kapuskasing Lake Outlet. The complete 

results are presented in the report in Appendix E and summarized and discussed in the 

following sections. 

Table 4-32 summarizes the relative abundance of the benthic invertebrate groups observed 

in the rapids below the proposed weir/powerhouse locations, as well as at Kapuskasing 

Outlet Rapids.  Over the four sites, 14 invertebrate groups were present, with up to 13 groups 

present at any one site.  All sites had a similar number of groups, although the composition of 

the community varied from site to site. Buchan Falls had the greatest number of groups (13), 

followed closely by Clouston Rapids (12) and Kapuskasing Lake Outlet (12), with Cedar 

Rapids having the fewest groups (11). 

Table 4-32: Summary of Benthic Invertebrate Results at Rapids Sampling Locations - 2010 

Comparison of Benthic Invertebrates Relative Abundance at Rapids Sampling Location 

Group 

Relative Abundance (% Composition) 

Cedar 
Rapids 

Clouston 
Rapids 

Buchan 
Falls 

Kapuskasing 
Lake Outlet 

Hirudinea 0.1 0.1 0.1 n/a 

Oligochaeta 5.2 1.9 0.4 0.8 

Acari n/a 0.2 0.1 1.6 

Amphipoda 0.3 0.1 0.1 2.5 

Coleoptera 8.8 6.9 13.9 6.2 

Diptera 54.1 26.6 31.5 31.2 

Ephemeroptera 11.5 10.2 15.8 12.9 

Megaloptera n/a n/a 0.1 n/a 

Odonata 2.4 1.8 3.2 2.0 

Plecoptera 6.8 4.4 6.0 0.6 

Trichoptera 8.6 42.2 24.0 32.9 

Gastropoda 0.1 2.3 2.4 5.5 

Bivalvia 2.1 3.3 2.3 3.4 

Turbellaria n/a n/a n/a 0.4 

Groups per site 11 12 13 12 

 

Diptera (26.6% to 54.1%) and Trichoptera (8.6% to 42.2%) were the dominant species within 

the rapids at the four locations.  Diptera had the highest relative abundance at Cedar Rapids 

and Buchan Falls, while Trichoptera were the most abundant group at Clouston Rapids and 
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Kapuskasing Lake Outlet.  Ephemeroptera (10.2% to 15.8%), Coleoptera (6.2 to 13.9%) and 

Plecoptera (0.6% to 6.8%) were typically found at lower abundance levels at each study area.  

Other invertebrate groups were generally less than 10% relative abundance. 

Table 4-33 summarizes the benthic community quality indicators, including Hilsenhoff Biotic 

Index (HBI), H and the Ephemeroptera, Plecoptera and Trichoptera (EPT) index for the each 

site.  Based on these metrics, all areas except for Cedar Rapids had good water quality and 

exhibited good species diversity.  All sites with the exception of the Kapuskasing Lake Outlet 

supported good numbers of sensitive organisms.   

Table 4-33: Summary of Community Indices in Weir/Powerhouse Areas 

Site HBI  H  EPT Indications 

Cedar Rapids 5.98 2.2 18 Fairly poor water quality; moderate diversity; 
supports relatively high numbers of sensitive 
species. 

Clouston Rapids 4.57 2.89 21 Good water quality; good diversity; supports 
high numbers of sensitive species. 

Buchan Falls 4.37 2.92 19 Good water quality; reasonable diversity; 
supports high numbers of sensitive species. 

Kapuskasing Lake Outlet 4.58 2.68 13 Good water quality; moderate diversity; 
supports only moderate numbers of sensitive 
species 

 

Table 4-34 compares the relative abundance of the various benthic invertebrate groups at 

both the rapids/falls locations and the proposed head ponds.  A total of 16 invertebrate 

groups were found during the October 2010 benthic investigations within the Kapuskasing 

River. 
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Table 4-34: Benthic Invertebrates – Comparison of All Sites and Sampling Areas 

Group 

Relative Abundance (%Composition) 

Proposed Head Pond Areas Rapids/Falls Areas 

Cedar 
Rapids 

Clouston 
Rapids Buchan Falls 

Kapuskasing 
Lake Outlet 

Cedar 
Rapids 

Clouston 
Rapids 

Buchan 
Falls 

Kapuskasing 
Lake Outlet 

Hirudinea 0.2 n/a 0.2 n/a 0.1 0.1 0.1 n/a 

Oligochaeta 0.5 3.0 n/a n/a 5.2 0.9 0.4 0.8 

Acari 0.2 0.2 n/a n/a n/a 0.2 0.1 1.6 

Amphipoda 0.2 n/a 23.6 15.1 0.3 0.1 0.1 2.5 

Coleoptera 13.6 5.7 18.8 9.9 8.8 6.9 13.9 6.2 

Decopoda n/a n/a n/a 0.5 n/a n/a n/a n/a 

Diptera 21.9 39.1 23.3 32.1 54.1 26.6 31.5 31.2 

Ephemeroptera 12.7 9.2 21.3 7.3 11.5 10.2 15.8 12.9 

Hemiptera n/a n/a 0.7 n/a n/a n/a n/a n/a 

Megaloptera n/a n/a 0.2 n/a n/a n/a 0.1 n/a 

Odonata 3.0 0.9 n/a n/a 2.4 1.8 3.2 2.0 

Plecoptera 13.6 6.6 0.7 n/a 6.8 4.4 6.0 0.6 

Trichoptera 27.2 28.5 8.0 32.9 8.6 42.2 24.0 32.9 

Gastropoda 2.3 0.4 2.8 n/a 0.1 2.3 2.4 5.5 

Bivalvia 4.6 6.4 0.2 2.1 2.1 3.3 2.3 3.4 

Turbellaria n/a n/a n/a n/a n/a n/a n/a 0.4 

xx  - Two most abundant groups at each site 
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Diptera was generally the most abundant benthic invertebrate group at the four locations 

sampled, comprising a significant portion of the benthic community, if not being the dominant 

group, at each site.  Diptera exhibited the highest relative abundance range (21.9% to 54.1%, 

at Cedar Rapids head pond and Cedar Rapids rapids/falls area, respectively) and also had 

the highest percentage composition for any invertebrate group (54.1%).  Other groups that 

contributed significantly to the benthic invertebrate community included Trichoptera (dominant 

group at Cedar Rapids head pond, Kapuskasing Lake Outlet head pond and rapids/falls, and 

Clouston Rapids) and Amphipoda (dominant group at Buchan Falls head pond).  Other 

groups that were present in moderate abundance (10-20% composition) included 

Ephemeroptera (mayflies) and Coleoptera (beetles).  The relative abundance of Odonates 

was low, ranging from 0 to 3.2%, and were more prevalent in the rapids/falls areas. Most 

other groups represented minor components (<5%) of the benthic community. 

4.2.6.2 Sampling Program – 2011 
A supplementary benthic invertebrate program was undertaken in 2011 to provide additional 

data to supplement the 2010 program. In 2010, a total of 15, 18, 19 and 15 Hess samples 

were collected from the Outlet Site, Buchan Falls, Clouston Rapids and Cedar Rapids 

respectively. At each site, sampling effort was divided between the proposed head pond 

reach (31 samples at the four sites) and the reach at and/or below the proposed weir and 

powerhouse location (36 samples at the four sites).  

In late summer/early fall 2011, 60 Hester Dendy plates, which act as an artificial substrate to 

promote colonization by benthic invertebrates, were deployed and then retrieved after a 

deployment time of approximately 5 weeks. A single 14-Plate Square Hester Dendy collector 

has a total surface area of 0.16m².  Plates were deployed in a cluster of three plates for 

triplicate samples at each location. Areas assessed included the Outlet Rapids, Loon Rapids, 

Buchan Falls, a small Rapids 300 m downstream of Buchan Falls, Clouston Rapids, Cedar 

Rapids, a tributary located at the base of Cedar Rapids and a Control Area approximately 

1 km downstream from Buchan Falls.  

Plates were retrieved, the contents bottled and preserved and sent to Richard Bland and 

Associates for taxonomic analysis.  

The following community metrics were calculated for each of the sampling areas in which 

Dendy plates were deployed: 

 relative abundance of taxonomic groups; 

 abundance/density (#/m2 + standard error); 

 species richness (taxa/sample + standard error); 

 EPT (Ephemeroptera/Plecoptera/Trichoptera) index. 

Relative abundance of a particular group of organisms refers to the fraction of the total 

population that is made up by that group. Communities may have a number of different 

organism groups contributing similar fractions (balanced) or may be dominated by one or only 
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a few species or groups. Generally, more balanced communities are considered “healthier” 

and are more stable and resistant to environmental changes.  The dominance of certain 

benthic groups may also indicate certain types of environmental impacts.  

Benthic invertebrate densities provide some indication of the suitability and nature of habitat 

conditions including water quality and substrate characteristics in an area.  Very low densities 

tend to indicate lack of suitable substrate and/or poor water quality for benthic invertebrates.  

Very high densities, especially if accompanied by low species diversity, may indicate some 

degree of water and/or substrate pollution.  Some pollution tolerant species may proliferate 

under organic and/or nutrient enriched conditions. Generally, medium densities along with 

higher diversity indicate more suitable substrate and water quality characteristics.   

Species richness refers to the number of species present.  Greater species richness indicates 

a higher degree of diversity.  Generally, higher invertebrate diversity is indicative of better 

substrate and water quality characteristics. 

The EPT Index is the sum of the different members of the insect Orders Ephemeroptera (E), 

Plecoptera (P) and Trichoptera (T), which are present in a sample.  The members of these 

three orders are sensitive to changes in water and sediment quality, so they are useful as 

indicator organisms.  Generally, the higher the EPT Index, the higher the sediment and water 

quality is considered to be. 

The benthic community metrics from the areas sampled are summarized in Table 4-35. 

Complete taxonomy results and relative abundance summaries are provided in the report in 

Appendix E.   

Table 4-35: Summary of Benthic Invertebrate Community Metrics - 2011 

Tributary 
Rapids 

Cedar Rapids 
Clouston 
Rapids 

Control 
Area 

Density Mean 1667 285 271 230 

N 3 9 9 9 

S.E. 506 23 67 45 

Min 656 213 69 100 

Max 2231 425 606 450 

Species 
Richness Mean 

18 11 11 11 

N 3 9 9 9 

S.E. 1 1 2 2 

Min 17 8 3 4 

Max 21 16 21 21 
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Tributary 
Rapids 

Cedar Rapids 
Clouston 
Rapids 

Control 
Area 

EPT Index Mean 8 8 7 5 

N 3 9 9 9 

S.E. 2 1 1 1 

Min 5 5 1 1 

Max 11 12 15 15 

Downstream 
Buchan 

Buchan 
Rapids 

Loon Rapids 
Kapuskasing Lake 

Outlet Rapids 

Density Mean 456 378 255 826 

N 3 9 9 9 

S.E. 120 81 70 346 

Min 288 19 6 138 

Max 688 650 719 2875 

Species 
Richness Mean 

17 10 8 11 

N 3 9 9 9 

S.E. 1 1 1 2 

Min 15 3 1 5 

Max 20 15 14 18 

EPT Index Mean 11 5 4 5 

N 3 9 9 9 

S.E. 1 1 1 1 

Min 9 2 0 2 

Max 13 9 7 9 

 

Results are discussed by site in the following sections.  

4.2.6.2.1 Cedar Rapids 

Densities per plate ranged between 213 organisms/m2 and 425 organisms/m2  with an 

average density of 285 organisms/m2 (SE ± 23).   Species richness ranged from 8 to 16 per 

plate with a total of 34 different species being identified within the area.   

Seven invertebrate groups and 20 invertebrate families were represented in the samples, with 

Dipterans (true flies) (50.7%) and Plecopterans (stone flies) (22%) being the predominant 

groups.  Chironomids (midges) were the most abundant family, on average accounting for 

approximately 50% of the invertebrates present in the area. 
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4.2.6.2.2 Tributary Rapids 

Densities per plate ranged between 656 organisms/m2 and 2231 organisms/m2  with an 

average density of  1667 organisms/m2 (SE ± 506).   Species richness ranged from 17 to 

21 species per plate with a total of 31 different species being identified within the area.   

Eight invertebrate groups and 22 invertebrate families were represented in the samples, with 

Dipterans (true flies) (81.3%) being the predominant group.  Chironomids (midges) were the 

most abundant family, on average accounting for approximately 80.4% of the invertebrates 

present in the area. 

4.2.6.2.3 Clouston Rapids 

Densities per plate ranged between 69 organisms/m2 and 606 organisms/m2  with an average 

density of 271 organisms/m2 (SE ± 67).   Species richness ranged from 3 to 21 species  per 

plate with a total of 35 different species being identified within the area.   

Six invertebrate groups and 18 invertebrate families were represented in the samples, with 

Dipterans (true flies) (43.6%) and Trichopterans (30.5%) being the predominant group.  

Chironomids (midges) were the most abundant family, on average accounting for 

approximately 43.1% of the invertebrates present in the area. 

4.2.6.2.4 Downstream Buchan 

Densities per plate ranged between 288 organisms/m2 and 688 organisms/m2  with an 

average density of  456 organisms/m2 (SE ± 120).   Species richness ranged from 15 to 20 

per plate with a total of 28 different species being identified within the area.   

Five invertebrate groups and 14 invertebrate families were represented in the samples, with 

Dipterans (true flies) (53.9%) and Plecopterans (stone flies) (30.6%) being the predominant 

groups.  Chironomids (midges) were the most abundant family, on average accounting for 

approximately 50.7% of the invertebrates present in the area.   

4.2.6.2.5 Buchan Rapids 

Densities per plate ranged between 19 organisms/m2 and 650 organisms/m2  with an average 

density of  378 organisms/m2 (SE ± 81).   Species richness ranged from 3 to 15 per plate with 

a total of 27 different species being identified within the area.   

Seven invertebrate groups and 14 invertebrate families were represented in the samples, with 

Dipterans (true flies) (77.4%) being the predominant group.  Chironomids (midges) were the 

most abundant family, on average accounting for approximately 75.7% of the invertebrates 

present in the area. 

4.2.6.2.6 Loon Rapids 

Densities per plate ranged between 6 organisms/m2 and 719 organisms/m2  with an average 

density of  255 organisms/m2 (SE ± 70).   Species richness ranged from 1 to 14 per plate with 

a total of 25 different species being identified within the area.   

Four invertebrate groups and 13 invertebrate families were represented in the samples, with 

Dipterans (true flies) (59.4%) being the predominant group.  Chironomids (midges) were the 
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most abundant family, on average accounting for 58% of the invertebrates present in the 

area.   

4.2.6.2.7 Kapuskasing Lake Outlet Rapids 

Densities per plate ranged between 138 organisms/m2 and 2875 organisms/m2  with an 

average density of  826 organisms/m2 (SE ± 346).   Species richness ranged from 5 to 18 per 

plate with a total of 24 different species being identified within the area.   

Six invertebrate groups and 11 invertebrate families were represented in the samples, with 

Trichopterans (caddisflies) (47.5%) and Dipterans (31.5) being the predominant groups.  

Hydropsychids (net spinners) were the most abundant family, on average accounting for 

approximately 47.3% of the invertebrates present in the area. 

4.2.6.2.8 Control Area 

Densities per plate ranged between 100 organisms/m2 and 450 organisms/m2  with an 

average density of  378 organisms/m2 (SE ± 45).   Species richness ranged from 4 to 21 per 

plate with a total of 31 different species being identified within the area.   

Five invertebrate groups and 13 invertebrate families were represented in the samples, with 

Dipterans (true flies) (68%) being the predominant group.  Chironomids (midges) were the 

most abundant family, accounting for approximately 65.6% of the invertebrates present in the 

area. 

4.2.6.2.9 Summary of Benthic Community (2011) 

Based on the results of the 2011 Dendy Plate study, all the rapids areas contribute to the 

benthic productivity within the project study area. Diptera was the numerically dominant group 

in every sampling area (ranging in percent composition from 50.7% -81.3%) except the 

Kapuskasing Lake Outlet site where the group only accounted for only 31.5% of the benthic 

community.  At the Kapuskasing Lake Outlet, Dipterans were the second most dominant 

group. The benthic community at the Kapuskasing Lake Outlet site was dominated by the 

Trichoptera group, which accounted for 47.5% of the community.  Species and family 

richness were lower for the Dendy samples when compared to the Hess sampling conducted 

in 2010. This is due to the fact that Dendy Plates were specifically intended to sample the 

rapids areas, while the 2010 sampling program collected benthics from slower moving areas 

in the proposed headponds as well as within the rapids areas. 

4.2.7 Terrestrial Resources 
Terrestrial field surveys were completed by Hatch in September 2010 and August 2012. The 

purpose of these field studies were to characterize vegetation communities, determine the 

presence/absence of species of conservation concern (i.e., globally or provincially rare 

species) and species at risk (i.e., species designated as endangered or threatened in Ontario 

or Canada) within the study area. The field reports for each of the vegetation surveys are 

provided in Appendix E.  
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4.2.7.1 Vegetation Communities 
The results of the field studies and a review of forest resource inventory (FRI) data provided 

by the MNR (MNR, 2010), confirmed the presence of wetlands and forest communities within 

the study area.  A summary of the vegetation communities identified within the study area are 

provided in the subsequent sections.  A compiled list of vascular plants documented during 

the field studies, including global and provincial rank and at-risk status, is provided in 

Table 4-36. Species of conservation concern are discussed under wildlife habitat in 

Section 4.2.7.3 and species at risk are discussed in Section 4.8.  

Table 4-36: List of Vascular Plants Observed During Field Studies 

Scientific Name Common Names 
Global 
GRank 

Provincial 
SRank 
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Ferns and Allies 

Athyrium filix-femina var. angustum Northern Lady Fern G5 S5 X  X 

Diphasiastrum tristachyum Ground-cedar G5 S5   X 

Dryopteris intermedia Evergreen Wood Fern G5 S5 X   

Equisetum fluviatile Water Horsetail G5 S5 X X X 

Equisetum pratense Meadow Horsetail G5 S5 X   

Equisetum scirpoides Dwarf Scouring Rush G5 S5 X  X 

Equisetum sp Horsetail Species   X X  

Equisetum sylvaticum Woodland Horsetail G5 S5 X  X 

Gymnocarpium dryopteris Common Oak Fern G5 S5 X X X 

Huperzia lucidula Shining Clubmoss G5 S5 X   

Hylocomium splendens Moss   X X X 

Huperzia sp Clubmoss Species   X X X 

Lycopodium annotinum Bristly Clubmoss G5 S5 X X X 

Lycopodium obscurum Groundpine G5 S4 X  X 

Matteuccia struthiopteris var. 
pensylvanica 

Ostrich Fern G5 S5 X   

Onoclea sensibilis Sensitive Fern G5 S5 X X  

Osmunda regalis var. spectabilis Royal Fern G5 S5 X   

Phegopteris connectilis Northern Beech Fern G5 S5 X   

Polystichum acrostichoides Christmas Fern G5 S5 X   

Ptilium crista-castrensis Moss   X X X 

Rhytidiadelphus triquetrus Moss   X X X 
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Graminoids 

Agropyron trachycaulum Slender Wheat Grass   X X X 

Agrostis borealis Northern agrostis   X  X 

Agrostis maritima Seaside Agrostis    X  

Agrostis scabra Rough Hair Grass G5 S5 X X X 

Brachyelytrum erectum 
Long-awned Wood 
Grass 

G5 S4S5 X   

Bromus ciliatus Fringed Brome G5 S5 X   

Calamagrostis canadensis Canada Blue-joint G5 S5 X X X 

Calamagrostis stricta ssp. Stricta Northern Reed Grass   X X X 

Cinna latifolia Drooping Woodreed G5 S5  X  

Glyceria borealis Northern Manna Grass G5 S5 X X X 

Glyceria striata Fowl Manna Grass G5 S5 X X X 

Oryzopsis pungens Short-horned Rice Grass G5 S5 X   

Panicum virgatum Switch Grass G5 S4  X  

Phalaris arundinacea Reed Canary Grass G5 S5 X X X 

Phragmites australis Common Reed G5 S5  X X 

Poa annua Annual Blue Grass G? SE5  X  

Poa saltuensis Two-rayed Blue Grass G5? S4 X X  

Puccinellia paupercula Poor puccinellia    X  

Zizania palustris Northern Wild Rice G4G5 S4 X X X 

Herbs 

Alisma plantago-aquatica Common Water-plantain G5 S5 X X  

Anemone canadensis Canada Anemone G5 S5 X X  

Apocynum cannabinum Indian Hemp G5 S5 X X X 

Aquilegia canadensis Wild Columbine G5 S5 X   

Aralia nudicaulis Wild Sarsaparilla G5 S5 X X X 

Aster borealis Slender White Aster G5 S5 X X X 

Aster lanceolatus ssp. lanceolatus Panicled Aster G5 S5 X X X 

Aster macrophyllus Large-leaved Aster G5 S5 X X X 
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Aster sagittifolius Arrow-leaved Aster    X  

Aster sp. Aster species   X   

Aster urophyllus Arrow-leaved Aster G4 S4  X  

Bidens frondosa Devil's Beggar-ticks G5 S5 X X X 

Bidens sp Beggar-ticks Species   X X X 

Caltha palustris Marsh Marigold G5 S5 X   

Clintonia borealis Bluebead Lily G5 S5 X X X 

Coptis trifolia ssp. groenlandica Goldthread G5 S5 X  X 

Corydalis flavula Pale Corydalis G5 S2 X   

Epilobium angustifolium Fireweed G5 S5 X X  

Erigeron pulchellus Robin's Plantain G5 S5  X  

Eupatorium maculatum ssp. 
maculatum 

Spotted Joe-pye-weed G5 S5 X X X 

Eupatorium rugosum White Snakeroot G5 S5 X X X 

Fragaria sp Strawberry Species   X   

Galium palustre Marsh Bedstraw G5 S5 X X X 

Galium sp Bedstraw Species   X   

Galium trifidum  Small Bedstraw G5 S5 X   

Galium triflorum Fragrant Bedstraw G5 S5 X X X 

Geum sp. Avens Species   X   

Hippuris vulgaris Mare's-tail G5 S5 X   

Impatiens capensis Spotted Touch-me-not G5 S5 X   

Iris versicolor Northern Blue-flag G5 S5 X X X 

Lycopus americanus 
Cut-leaved Water-
horehound 

G5 S5 X X X 

Lysimachia terrestris Swamp Candles G5 S5 X X X 

Maianthemum canadense Canada Mayflower G5 S5 X  X 

Maianthemum racemosum ssp. 
racemosum 

False Solomon's Seal G5 S5 X X X 

Maianthemum stellatum 
Starry False Solomon's 
Seal 

G5 S5 X   

Mentha arvensis ssp. borealis Wild Mint G5 S5 X X X 

Mimulus ringens 
Square-stemmed 
Monkey-flower 

G5 S5 X X X 
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Mitella nuda Naked Mitrewort G5 S5 X X X 

Orthilia secunda One-sided Shinleaf G5 S5 X X  

Plantago lanceolata Ribgrass G5 SE5 X X X 

Plantago major Common Plantain G5 SE5 X X X 

Polygonum amphibium Water Smartweed G5 S5 X X  

Potentilla palustris Marsh Cinquefoil G5 S5 X   

Prunella vulgaris ssp. vulgaris Selfheal G5 SE3 X   

Pyrola sp. Pyrola Species   X   

Ranunculus flammula var. reptans Creeping Spearwort G5 S5  X  

Ranunculus hispidus var. caricetorum Swamp Buttercup G5T5 S5 X   

Ranunculus sp Buttercup Species   X   

Sagittaria latifolia Broad-leaved Arrowhead G5 S5 X X X 

Sagittaria sp Arrowhead Species   X X X 

Scutellaria galericulata Common Skullcap G5 S5 X   

Sisyrinchium angustifolium Stout Blue-eyed Grass G5 S4 X   

Sium suave Water-parsnip G5 S5 X X X 

Solidago canadensis Canada Goldenrod G5 S5  X X 

Solidago rugosa ssp. rugosa Rough Goldenrod G5 S5 X   

Sonchus oleraceus Common Sow-thistle G? SE5 X   

Sparganium chlorocarpum Green-fruited Bur-reed   X   

Sparganium eurycarpum Giant Bur-reed G5 S5 X X X 

Sparganium sp Bur-reed Species   X   

Streptopus roseus Rose Twisted Stalk G5 S5 X   

Taraxacum officinale Common Dandelion G5 SE5 X X X 

Thalictrum pubescens Tall Meadow-rue G5 S5 X X X 

Thalictrum revolutum Waxy Meadow-rue G5 S2 X   

Thymus serpyllum Wild Thyme   X   

Triadenum fraseri Fraser's St. John's-wort G4G5 S5 X X X 

Trientalis borealis ssp. borealis Starflower G5 S5 X X X 
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Typha latifolia Broad-leaved Cattail G5 S5 X   

Urtica dioica ssp. dioica European Stinging Nettle G5T? SE2 X   

Veronica scutellata Marsh Speedwell G5 S5  X X 

Viola renifolia Kindney-leaved Violet G5 S5 X   

Viola sororia Common Blue Violet G5 S5   X 

Viola sp Violet Species   X X  

Rushes 

Juncus canadensis Canada Rush G5 S5 X X  

Juncus nodosus Knotted Rush G5 S5 X X  

Luzula campestris Common Wood Rush    X  

Sedges 

Carex aquatilis Water Sedge G5 S5 X X X 

Carex bebbii Bebb's Sedge G5 S5 X X X 

Carex concinna Coniferous Wood Sedge G4G5 S5 X   

Carex crinite Fringed Sedge G5 S5 X   

Carex intumescens Bladder Sedge G5 S5  X  

Carex lacustris Lakebank Sedge G5 S5 X X X 

Carex lenticularis Lenticular Sedge G5 S5 X X X 

Carex livida Livid Sedge G5 S5 X   

Carex oligosperma Few-seeded Sedge G4 S4 X   

Carex plantaginea Plantain-leaved Sedge G5 S5  X  

Carex retrorsa Retrorse Sedge G5 S5 X X X 

Carex sp Sedge Species   X X X 

Carex stipata Awl-fruited Sedge G5 S5  X X 

Carex stricta Tussock Sedge G5 S5  X  

Carex utriculata Beaked Sedge G5 S5 X X  

Carex viridula Greenish Sedge G5? S5 X X X 

Carex vulpinoidea Fox Sedge G5 S5 X   

Eleocharis ovata Ovate Spike-rush G5 S5 X X X 
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Eleocharis palustris Common Spike-rush   X X X 

Scirpus cyperinus Wool Grass G5 S5 X X X 

Scirpus microcarpus Small-fruited Blulrush G5 S5 X   

Scirpus sp Bulrush Species   X X X 

Shrubs 

Acer spicatum Mountain Maple G5 S5 X X X 

Alnus incana ssp. rugosa Speckled Alder G5 S5 X X X 

Amelanchier sp Serviceberry Species   X  X 

Cephalanthus occidentalis Buttonbush G5 S5 X   

Cornus canadensis Bunchberry G5 S5 X X X 

Cornus stolonifera Red-osier Dogwood G5 S5 X X X 

Corylus cornuta Beaked Hazelnut G5 S5 X  X 

Diervilla lonicera Bush Honeysuckle G5 S5 X X X 

Gaultheria hispidula Creeping Snowberry G5 S5 X   

Ledum groenlandicum Labrador Tea G5 S5 X   

Linnaea borealis ssp. longiflora Twinflower G5 S5 X X  

Lonicera canadensis Canada Fly Honeysuckle G5 S5 X   

Lonicera oblongifolia Swamp Fly Honeysuckle G4 S5 X X  

Lonicera sp Honeysuckle Species   X  X 

Myrica gale Sweet Gale G5 S5 X X X 

Physocarpus opulifolius Ninebark G5 S5 X   

Prunus virginiana ssp. virginiana Choke Cherry G5 S5   X 

Rhamnus alnifolia Alder-leaved Buckthorn G5 S5 X   

Ribes lacustre Bristly Black Currant G5 S5 X X X 

Rosa acicularis ssp. sayi Prickly Wild Rose G5 S5 X X X 

Rosa blanda Smooth Wild Rose G5 S5 X   

Rubus idaeus  Wild Red Raspberry G5 S5 X X X 

Rubus pubescens Dwarf Raspberry G5 S5 X X X 

Salix bebbiana Bebb's Willow G5 S5 X X X 
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Salix discolor Pussy Willow G5 S5 X X X 

Salix humilis Upland Willow G5 S5 X   

Salix lucida Shining Willow G5 S5 X X X 

Salix petiolaris Slender Willow G5 S5 X X X 

Salix sp Willow Species   X X X 

Sambucus racemosa ssp. pubens Red-berried Elderberry G5 S5 X   

Sorbus americana American Mountain-ash G5 S5 X   

Sorbus decora Showy Mountain-ash G4G5 S5 X  X 

Spiraea alba 
Narrow-leaved 
Meadowsweet 

G5 S5 X X X 

Vaccinium sp Blueberry Species   X X X 

Viburnum trilobum Highbush Cranberry G5T5 S5 X X X 

Trees 

Abies balsamea Balsam Fir G5 S5 X X X 

Betula papyrifera White Birch G5 S5 X X X 

Fraxinus nigra Black Ash G5 S5 X X  

Picea glauca White Spruce G5 S5 X  X 

Picea mariana Black Spruce G5 S5 X X X 

Pinus banksiana Jack Pine G5 S5 X X X 

Pinus strobus Eastern White Pine G5 S5 X   

Populus balsamifera  Balsam Poplar G5 S5  X  

Populus tremuloides Trembling Aspen G5 S5 X X X 

Thuja occidentalis Eastern White Cedar G5 S5 X X X 

Vines 

Vicia americana Purple Vetch G5 S5 X  X 

Vicia cracca Cow Vetch G? SE5 X X X 

Woody Vines 

Celastrus scandens Climbing Bittersweet G5 S5 X   

Rhus radicans ssp. negundo Climbing Poison-ivy G5 S5 X   
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4.2.7.1.1 Riparian Communities  

A shoreline cruise was completed to document the riparian vegetation along the Kapuskasing 

River between the Buchan Falls and Cedar Rapids facilities. A description of the shoreline 

conditions within the inundation areas for each of the proposed facility locations is provided in 

Table 4-37 and shown on Figures 4-14a to 4-14c.  

Table 4-37: Riparian Vegetations Along the Kapuskasing River 

Facility Location General Shoreline Condition Upland Habitat Along Shoreline  

Buchan Falls 
(Figure 4-14a) 

Presence of islands. Rare river portion without 
vegetation (0.5 to 11 m bank). More emergent 
vegetation on the East side 

White cedar dominant into the tree line, Balsa 
fir, Black ash are also present. Behind tree 
line White cedar dominant with Balsam fir, 
Black spruce and some Balsam poplar. 

Clouston Rapids 
(Figure 4-14b) 

Presence of rocky shore without vegetation. 
When vegetation present the width is usually 
0.5m to 3m. 
Occasional emergent vegetation concentrated 
after the power house proposed location. 

White cedar dominant into the tree line and 
behind. Balsam fir, Black ash and poplars are 
also present. Few rivers section with 
hardwood edges (poplars). 

Cedar Rapids 
(Figure 4-14c) 

Presence of rocky shore without vegetation. 
When vegetation present the with is usually 
0.5m to 2m of width. Not much emergent 
vegetation, located downstream of the power 
house proposed location. 

White cedar dominant into the tree line. Black 
ash, White birch, Black spruce also present. 
Behind same species plus Jack pine.   

4.2.7.1.2 Wetland Communities  

Wetland communities within future head-pond areas were surveyed during the shoreline 

cruise in September 2010 (Hatch, 2011b) and classified according to the Northwest Ontario 

Wetland Ecosystem Classification (WEC) (Harris et al 1996). This system classifies wetlands 

into one of 36 wetland types based on the species composition of the overstorey, shrub layer, 

graminoids, herbaceous layer, and where possible, the moss and lichen layers. Wetlands 

surrounding the proposed access road and transmission line corridor were assessed by 

Northern Bioscience (2013).  A summary of these wetlands is provided in Table 4-38. 

The majority of the head pond area to be inundated will be earthen or rocky bank areas and 

surrounding upland vegetation communities. The inundation area at the Buchan Falls site will 

impact seven (7) wetland communities located upstream of the proposed dam. Those 

wetlands are identified as Wetland 3 through 9 on Figure 4-14a). There are no wetlands 

documented within the Clouston Rapids or Cedar Rapids inundation areas. 

Several wetland communities are present within the proposed access road and transmission 

line corridors. These wetlands are shown on Figures 4-15a to 4-15c.  
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Table 4-38: Summary of Wetland Communities Recorded Within the Study Area 

Vegetation 
Type ID 

Vegetation Type 
Name 

Vegetation Community Description  
(Harris et al., 1996) 

Location 

W12 
 

Meadow marsh: tall 
sedge 

Dominated by tall sedges. Often found with 
strongly tussocky microtopography, 
floodplains, shallow bays of lakes and streams, 
beaver meadows, ditches and occasionally in 
isolated basins.  Water regime is semi-
permanently flooded to seasonally flooded. 
 
Associated with ELC Ecosites B142 (Banton et 
al., 2012)

Buchan Falls (WL5) 
Transmission Line 

W13 
 

Meadow marsh: 
bluejoint grass 

Meadow marsh dominated by Calamagrostis 
Canadensis (bluejoint grass), often with tall 
sedge. Tall scrubs sometimes present at up to 
25% cover. Flat or tussocky micro topography, 
Ground cover a heavy mat of grass stems and 
leaves. Patches of bare soil present in wetter 
locations. Substrate is mineral soil or well-
decomposed peat, usually held together by a 
dense root mat. Floodplains of small streams, 
beaver meadows, lakeshores. Water regime is 
seasonally flooded. 
Associated with ELC Ecosites B142 (Banton et 
al., 2012) 

Buchan Falls (WL3) 
Transmission Line  

W18 
(B140) 

Moderately rich fen: 
tamarack-black spruce 
/ ericaceous shrub 

Associated with ELC Ecosites B140 (Banton et 
al., 2012) 

Transmission Line 

W19 
Moderately rich fen: 
graminoid 

Associated with ELC Ecosites B140 (Banton et 
al., 2012) 

Transmission Line 

W26 
Treed bog: black 
spruce / ericaceous 
shrub /Sphagnum 

Associated with ELC Ecosites B126 (Banton et 
al., 2012) 

 

W27 

Poor conifer swamp: 
black spruce / 
Labrador tea / 
Sphagnum 

Associated with ELC Ecosites B127 and B222 
(Banton et al., 2012) 

Transmission Line; 
Kapuskasing River 

W28 

Poor conifer swamp: 
black spruce / 
Labrador tea / bluejoint 
grass 

Associated with ELC Ecosites B127 and B222 
(Banton et al., 2012) 

Transmission Line; 
Kapuskasing River 

W30 
Intermediate conifer 
swamp: conifer / tall 
shrub / herb-rich 

Associated with ELC Ecosites B128 (Banton et 
al., 2012) 

Transmission Line; 
Kapuskasing River 

W31 
Rich conifer swamp: 
cedar-tamarack (black 
spruce) 

Associated with ELC Ecosites B129 and B224 
(Banton et al., 2012) 

Transmission Line; 
Kapuskasing River 

W32 
Rich conifer swamp: 
cedar (tamarack) 

Associated with ELC Ecosites B129 and B224 
(Banton et al., 2012) 

 

W35 
Thicket swamp: 
speckled alder / 
bluejoint grass 

Associated with ELC Ecosites B134 and B135 
(Banton et al., 2012) 

Buchan Falls (WL3, 
WL4, WL6 to WL8) 
Transmission Line 

NOTE: Clouston Rapids and Cedar Rapids – no wetlands found within the inundation areas. 
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4.2.7.1.3 Woodland Communities 

The study area lies within the Boreal forest region (Northern Clay section) of Ontario (Rowe 

1972), which represents 59% of the province’s forest (MNR 2006b).  Forests within this 

section of the Boreal forest consist typically of pure black spruce (Picea mariana) or 

mixedwood stands composed of trembling aspen (Populus tremuloides), balsam poplar 

(Populas balsamifera), balsam fir (Abies balsamea), white spruce (Picea glauca), white birch 

(Betula payrifera) and jack pine (Pinus banksiana). 

Vegetation studies were conducted in the proposed head pond areas, powerhouse locations, 

access road/transmission line corridors, and along the rocky rivershore habitat near the 

proposed hydropower site. The purpose of the field studies was to characterize the range of 

vegetation community types, flora and fauna, including species of conservation concern and 

species at risk listed on the Species at Risk in Ontario List (O. Reg. 230/08) and protected in 

regulation under the Endangered Species Act (ESA), 2007, that may be impacted by the 

project (Hatch, 2010; Hatch 2012). These field studies are provided in Appendix E.  

The forest communities discussed in this report are based on information obtained from LIO 

mapping (MNR, 2010) and where feasible, data collected during field studies. Forest 

communities were classified according to the MNR’s Northeast Science & Technology 

(NEST) Field Guide FG-001 “A field guide to forest ecosystems of Northeastern Ontario, 2nd 

Edition” (Taylor et al., 2000) and Ecosites of Ontario classification (Ecological Land 

Classification Working Group 2009).. The forest ecosystem classifications (FEC) were 

characterized to the ecosite level only as the majority of the study area was not groundtruthed 

(i.e., areas not directly impacted from the development). These regional FEC ecosites were 

also converted to the new provincial ecosites (Banton et al., 2009) which are currently used 

and referenced in the MNR’s Draft Significant Wildlife Habitat (SWH) Ecoregion 3E Criterion 

Schedule (MNR, 2012). Since 2009, the MNR has been working towards standardizing the 

way communities are classified at the provincial level and refining the FEC guides to the new 

provincial Ecological Land Classification (ELC) system. Vegetation communities within the 

study area are shown on Figures 4-16a to 4-16f. 

Buchan Falls, Clouston Rapids and Cedar Rapids 

A summary of the vegetation communities found within the study area is provided in 

Table 4-39, and includes the corresponding provincial ecosites for each of the FEC 

communities based on a conversion chart prepared by the MNR (MNR, 2012). The provincial 

ecosites are discussed further in the Terrestrial Wildlife Habitats Section.  
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Table 4-39: Summary of Vegetation Communities Recorded Within the Buchan Falls, Clouston Rapids and 
Cedar Rapids Sites 

A field guide to forest ecosystems of 
Northeastern Ontario, 2nd Edition (Taylor 

et al., 2000) 
*Corresponding Provincial 

Ecosites 
(MNR, 2012) 

 

Ecosite 
Code 

Ecosite Name 
Location (see Figures 4-16a 

to 4-16f) 

NE2 Jack Pine – Course Soil B034, B049 Clouston Rapids 

NE3 
White Birch – Trembling 
Aspen – Black Spruce – 
Coarse Soil 

B055, B040, B050, (B035, 
B065, B070) Cedar Rapids, Clouston Rapids 

NE4 
Black Spruce – Jack Pine – 
Coarse Soil 

B034, B049, B065, (B035, 
B050) 

Cedar Rapids 
 

NE6f 
Black Spruce – Trembling 
Aspen – Fine Soil 

B083, B088, B099, B104, 
B114, B119 

Buchan Falls, Clouston Rapids 
 

NE6c 
Trembling Aspen – Black 
Spruce – Jack Pine – Coarse 
Soil 

B040, B055, (B035, B050, 
B065, B070) Buchan Falls, Clouston Rapids 

NE7m 
Trembling Aspen – White 
Birch – Medium Soil 

B104, B085, B119, (B052, 
B055, B067, B070, B101, 
B116)

Clouston Rapids 
 

NE7c 
Trembling Aspen – White 
Birch – Coarse Soil 

B055, B040, B070, (B037, 
B052, B067) 

Clouston Rapids 
 

NE9r 
White Spruce – Balsam Fir – 
White Cedar – Moist Soil – 
Species Rich 

B224, B066, B115, B116, 
B223, (B067, 
B130) 

Buchan Falls, Cedar Rapids 

NE10 
Trembling Aspen – Black 
Spruce – Balsam Poplar – 
Moist Soil 

B130, B070, B071, B119, 
B120, (B065, 
B114, B223) 

Clouston Rapids 
 

NE11 
Black Spruce – Labrador Tea 
– Organic Soil 

B127, (B128) Buchan Falls 
 

NE13r 
White Cedar – Black Spruce 
– Organic Soil – Species Rich 

B129 
Buchan Falls 

* These ecosites are used to identify wildlife habitats within Ecoregion 3E. Coding Structure: B# - Ecosite is a best 
fit; B# - Ecosite is a good fit; (B#) - Ecosite is a poor fit (MNR, 2012). 

 

Transmission Line Corridor 

The transmission line corridor encompasses approximately 74.1 ha, assuming a 20-m wide 

area to be clearcut and a 10 m wide area surrounding existing roads. The majority of the 

transmission line would be constructed on flat to undulating terrain dominated by organic 

deposits and bedrock features and to a lesser extent, eskers and subglacial till (i.e., ground 

moraine). 

The Tembec freehold lands include a mix of upland and wetland communities. Upland 

communities are dominated by aspen-birch hardwood and mixedwood (Ecosite B104 and 

B119), spruce-fir conifer (Ecosite B067 and B116) and cedar conifer (Ecosite B100) stands. 
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Wetland communities include organic shallow marshes (Ecosite B149), open shore (Ecosite 

B146), shrub shore fens (Ecosite B147) and intermediate conifer swamps (B128). 

South of the Tembec freehold lands, vegetation communities are dominated by mixedwood 

stands (Ecosite B125 and B059), spruce-fir conifer (Ecosite B116), pine-black spruce conifer 

(Ecosite B012 and B065) and aspen-birch hardwood (Ecosite B104) stands. 

Vegetation communities along the transmission line corridor were assessed by Northern 

Bioscience and have been classified using the provincial Ecological Land Classification (ELC) 

system. A summary of vegetation communities along the transmission line are provided in 

Table 4-40. 

Table 4-40  Summary of Vegetation Communities along Access Road and 
Transmission Line 

Ecosite 
Code 

Ecosite Name 

B012  Very Shallow, Dry to Fresh: Pine – Black Spruce Conifer 

B049 Dry to Fresh, Coarse: Jack Pine – Black Spruce Dominated 

B050 Dry to Fresh, Coarse: Pine – Black Spruce Conifer 

B052 Dry to Fresh, Coarse: Spruce – Fir Conifer 

B055 Dry to Fresh, Coarse: Aspen – Birch Hardwood 

B065 Moist, Coarse: Pine – Black Spruce Conifer 

B098 Fresh, Silty to Fine Loamy: Jack Pine – Black Spruce Dominated 

B099 Fresh, Silty to Fine Loamy: Pine – Black Spruce Conifer 

B100 Fresh, Silty to Fine Loamy: Hemlock – Cedar Conifer 

B101 Fresh, Silty to Fine Loamy: Spruce – Fir Conifer 

B104 Fresh, Silty to Fine Loamy: Aspen – Birch Hardwood 

B114 Moist, Fine: Pine – Black Spruce Conifer 

B115 Moist, Fine: Hemlock – Cedar Conifer 

B116 Moist, Fine: Spruce  - Fir Conifer 

B119 Moist, Fine: Aspen – Birch Hardwood 

 

4.2.7.2 Terrestrial Wildlife 
The field studies documented seventy-nine (79) species of birds, ten (10) mammals, five (5) 

amphibians and one (1) reptile through visual observation or other means (Table 4-42).  All 

species are considered provincially common except Bald eagle (Haliaeetus leucocephalus) 

and Golden eagle (Aquila chrysaetos), species are common to very common breeders 

provincially. Bald eagles are recognized provincially as being of special concern north of the 

French and Mattawa Rivers. Golden eagle is a species at risk in Ontario but not at risk 
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nationally. An observation was made by helicopter approximately 1 km upstream of the Outlet 

site. Species at risk are discussed in Section 4.2.8. 

Table 4-41: Incidental Wildlife Observations During Field Studies 

Common Name Scientific Name 

Conservation Status At Risk Status 

Global 
(Grank) 

Provincial 
(Srank) 
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Amphibians and Reptiles 

American Toad Bufo americanus G5 S5 

Blue-spotted Salamander Ambystoma laterale G5 S4 

Eastern Gartersnake 
Thamnophis sirtalis 
sirtalis      

Green Frog Lithobates clamitans 

Mink Frog Lithobates sylvaticus 

Wood Frog Rana sylvatica G5 S5 

Birds  

Alder Flycatcher Empidonax alnorum 

American Black Duck Anas rubripes 

American Crow Corvus brachyrhynchos G5 SB5 

American Kestrel Falco sparverius 

American Redstart § Setophaga ruticilla 

American Robin Turdus migratorius 

Bald Eagle § ±‡  
Haliaeetus 
leucocephalus 

G5 S2N,S4B NAR 
 

SC 

Barred Owl § Strix varia 

Belted Kingfisher ± ‡ Ceryle alcyon G5 S4B 

Black Duck Anas rubripes S4 

Blackburnian Warbler § Dendroica fusca 

Blackpoll Warbler Dendroica striata 

Black-and-white Warbler 
§ 

Mniotiltavaria 
     

Black-backed 
Woodpecker § 

Picoides arcticus 
     

Black-capped Chickadee Poecile atricapilla G5 S5 

Black-throated Green 
Warbler § 

Dendroica virens 
     

Blue Jay Cyanocitta cristata G5 S5 

Blue-headed Vireo § Vireo solitarius 
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Common Name Scientific Name 

Conservation Status At Risk Status 

Global 
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Blue-winged Teal Anas discors G5 S4 

Broad-winged Hawk § Anas discors S4 

Canada Goose Branta canadensis G5 S5 

Canada Warbler § Wilsonia canadensis 

Cape May Warbler Dendroica tigrina 

Cedar Waxwing Bombycilla cedrorum G5 S5B 

Chestnut-sided Warbler Dendroica pensylvanica 

Chipping Sparrow Spizella passerina 

Common Goldeneye § Bucephala clangula 

Common Grackle Quiscalus quiscula 

Common Loon Gavia immer 

Common Merganser § Mergus merganser 

Common Nighthawk Chordeiles minor 

Common Raven Corvus corax 

Common Yellowthroat Geothlypis trichas 

Dark-eyed Junco Junco hyemalis 

Downy Woodpecker Picoides pubescens 

Easter Wood-pewee Contopus virens 

Golden Eagle Aquila chrysaetos S2B 

Golden-crowned Kinglet Regulus satrapa 

Gray Jay Perisoreus canadensis 

Great Blue Heron Ardea herodias G5 S4 

Hermit Thrush § Catharus guttatus 

Hooded Merganser Lophodytes cucullatus G5 S5B,S5N 

Killdeer Charadrius vociferus 

Least Flycatcher § Empidonax minimus 

Magnolia Warbler Dendroica magnolia 

Mallard  Anas platyrhynchos G5 S5 

Mourning Warbler Oporornis philadelphia 

Nashville Warbler Vermivora ruficapilla 

Northern Flicker ± ‡ Colaptes auratus G5 S4B 
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Common Name Scientific Name 

Conservation Status At Risk Status 

Global 
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Northern Harrier § ± Circus cyaneus G5 S4B 

Northern Parula § Parula americana 

Northern Waterthrush Seiurus noveboracensis 

Osprey § Pandion haliaetus 

Ovenbird Seiurus aurocapillus 

Philadelphia Vireo Vireo philadelphicus 

Purple Finch Carpodacus purpureus 

Red-breasted Nuthatch Sitta canadensis 

Red-eyed Vireo Vireo olivaceus 

Red-tailed Hawk Buteo jamaicensis G5 S5 

Ring-billed Gull Larus delawarensis G5 S5B, S4N 

Ring-necked Duck Aythya collaris S5 

Rose-breasted Grosbeak Pheucticus ludovicianus 

Ruby-crowned Kinglet Regulus calendula 

Sandhill Crane § Grus canadensis 

Solitary Sandpiper Tringa solitaria 

Song Sparrow Melospiza melodia G5 S5B 

Spotted Sandpiper Actitis macularia G5 S5 

Spruce Grouse 
Dendragapus 
canadensis      

Swainson’s Thrush Catharus ustulatus 

Swamp Sparrow Melospiza georgiana 

Tennessee Warbler Vermivora peregrina 

Veery § Catharus fuscenscens 

White-throated Sparrow Zonotrichia albicollis G5 S5B 

Wilson’s Snipe Gallinago delicata 

Winter Wren § Troglodytes troglodytes 

Wood Duck Aix sponsa G5 S5 

Yellow-bellied Flycatcher Empidonax flaviventris 

Yellow-bellied Sapsucker Sphyrapicus varius 

Yellow-rumped Warbler Dendroica coronata 
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Common Name Scientific Name 

Conservation Status At Risk Status 

Global 
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Insects 

Blue Dasher Pachydiplax longipennis S5 

Meadowhawk Sympetrum sp. 

Milbut’s tortoiseshell 
Nymphalis milberti 
milberti      

Predaceous diving beetle Agabus sp. 

Spotted tussock moth  Lophocampa maculata 

Tiger moth  Family Arctiidae 

Variable dancer 
Argia fumipennis 
violacea      

Virile Crayfish Orconectes virilis 

Yellow-striped armyworm Spodoptera ornithogalli 

Mammals 

Beaver Castor canadensis G5 S5 

Black Bear Ursus americanus 

Mink Mustela vison G5 S4 

Moose  § Alces alces 

Muskrat Ondatra zibethicus G5 S5 

Northern River Otter Lutra canadensis 

Red Squirrel Tamiasciurus hudsonicus G5 S5 

Snowshoe Hare Lepus americanus G5 S5 

Timber Wolf Canis lupus 

Woodchuck Marmota monax 

Species at Risk (designated as endangered or threatened on Schedule 1 of SARA, 2002 or on the SARO List 
under the ESA, 2007)  
Species of conservation concern 
*  Species that are likely to be within the study area but not confirmed to be present during the field studies (Bio 
Consulting, 2010b). 
§  Area-sensitive species 
- conservation status unknown 
 
Global (GRank) 
G4: Apparently Secure (Uncommon but not rare) 
G5: Secure (common, widespread and abundant) 
GNR: Unranked (global rank not yet assessed) 
GU: Unrankable (currently unrankable due to lack of information) 
T: Denotes that the rank applies to a subspecies or variety 
N: Non-breeding 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 4-94

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Common Name Scientific Name 

Conservation Status At Risk Status 
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Provincial (SRank) 
S3: Vulnerable (i.e. 20-80 occurrences in the nation and/or province) 
S4: Apparently Secure (uncommon, but not rare in the nation and/or province) 
S5: Secure (common, widespread and abundant in the nation and/or province) 
SNA: Not Applicable (species is not a suitable target for conservation activities) 
SU: Unrankable due to lack of information or due to substantially conflicting information about status or trends 

 

4.2.7.3 Wildlife Habitat 
The Project is situated within Ecoregion 3E and Ecodistricts 3E-2 (Cedar Rapids) and 3E-3 

(Clouston Rapids and Buchan Falls). The Draft Significant Wildlife Habitat (SWH) Ecoregion 

3E Criterion Schedule (MNR, 2012), identifies the following SWH categories: seasonal 

concentration areas of animals, rare vegetation communities, specialized habitat for wildlife, 

habitat for species of conservation concern, and animal movement corridors.  Each of these 

categories and associated wildlife habitat types are addressed in the subsequent sections.  

4.2.7.3.1 Seasonal Concentration Areas of Animals 
The Natural Heritage Resource Manual (NHRM) (MNR, 2010b) describe habitats of seasonal 
concentration areas of animals as: 

 areas where animals occur in relatively high densities for the species at specific periods 
in their life cycles and/or in particular seasons; 

 seasonal concentration areas, which tend to be localized and relatively small in relation to 
the area of habitat used at other times of the year. 

The criteria outlined in the SWH Ecoregion 3E Criterion Schedule (MNR, 2012) was used to 

determine the presence/absence and evaluate the significance of seasonal concentration 

areas within the study area.  An assessment of each of the habitat types associated with this 

category is provided in Table 4-42. 
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Table 4-42: Assessment of Seasonal Concentration Areas of Animals 

SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Moose Late Winter Cover 

Moose B036 – 038; B049-053; B065-
068; B081-087; B098-102; 
B114-117 
More common on deeper soils 
with dense conifer cover and 
vegetation in the understory for 
browse. 

Candidate SWH Criteria 
Late winter moose habitat is characterized by dense conifer cover with greater 
than 60% canopy closure and >6m in height. 
Upland sites are preferred. 
Snow depth in excess of 70cm restrict moose movement during winter, however 
late winter thermal refuge is important in relieving heat stress. 
These habitats are extensively used by moose during late spring and summer due 
to the shade provided. 
Conifer stands >50ha , dominated by tall trees >6m, on gentle to moderately 
rugged sites with deep soils. Areas identified as rating 3 or 4 for late winter moose 
habitat are Candidate SWH. 
Confirmed SWH Criteria 
Field Studies will confirm the use of these areas as late winter habitat by moose 
during the months of March and April.    
Moose are very difficult to observe in late winter habitat, therefore any number of 
moose observed or moose tracks and trails observed in the habitat confirm this 
habitat as a SWH. 
The area of the SWH is the area of treed ecosites associated with the winter 
cover area plus 300 m surrounding the site. 
The relative importance of the site to the surrounding landscape should be 
considered.  Significant sites may be only one of few in the area 

Requisite Ecosites  

 Several of the requisite ecosites are present within the study 
area.  

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 Evidence of moose was recorded during the field studies. 
Moose are known to occur in the area. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 Late moose winter habitat is not present within the study area 
based on information obtained from the MNR.  

Evaluation of Significance 

 MNR records do not show this habitat type within the study 
area. Therefore, this habitat type will not be considered with 
respect to potential impacts associated with the Project. 
Suitable habitat is present, although not considered significant 
as it is not identified by the MNR or by Tembec. 

Waterfowl Stopover and Staging Areas (Terrestrial) 

American Black Duck; Wood Duck; Green-winged Teal; 
Blue-winged Teal; Mallard; Northern Pintail; Northern 
Shoveler; American Wigeon; Gadwall 

Focus on sites that have 
appropriate vegetation and 
highest likelihood of seasonal 
water accumulation  
B060-062; B077-079 
B093-095; B109-111 
Plus evidence of annual spring 
flooding from melt water or run-
off within identified Ecosites. 

Candidate SWH Criteria 
Fields with sheet water during Spring (mid March to May). 
Fields flooding during spring melt and run-off provide important invertebrate 
foraging habitat for migrating waterfowl. 
Flood plains (flooded river banks). 
Cultivated fields with waste grains are commonly used by waterfowl, these are not 
considered SWH. 
Confirmed SWH Criteria 
Studies carried out and verified presence of an annual concentration of any listed 
species, evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind 
Power Projects.” 
Any mixed species aggregations of 100Í or more individuals required. 
The area of the flooded field ecosite habitat plus a 100-300m radius buffer 
dependant on local site conditions and adjacent land use is the significant wildlife 
habitat. 
Annual use of habitat is documented from information sources or field studies 
(annual use can be based on studies or determined by past surveys with species 
numbers and dates).  

Requisite Ecosites  

 None of the requisite ecosites are found within the study area 
Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 American Black Duck, Wood Duck, Blue-winged Teal and 
Mallard identified within the study area (Northern Bioscience, 
2014) 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 Waterfowl stopover and staging areas are not present within the 
study area based on LIO data (i.e., stagawld dataset) obtained 
from the MNR. It should be noted that this dataset does not 
distinguish between terrestrial and aquatic habitats. The nearest 
known location of this habitat type is more than 17 km 
downstream of the Project near Kapuskasing Lake. 

Evaluation of Significance 

 MNR records do not show this habitat type within the study 
area. Habitat was not identified through field studies completed 
by Northern Bioscience (2014). Therefore, this habitat type will 
not be considered with respect to potential impacts associated 
with the Project. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Waterfowl Stopover and Staging Areas (Aquatic) 

Canada Goose; Cackling Goose; Snow Goose; American 
Black Duck; Northern Pintail; Northern Shoveler; American 
Wigeon; Gadwall; Green-winged Teal; Blue-winged Teal; 
Hooded Merganser; Common Merganser; Lesser Scaup; 
Greater Scaup; Long-tailed Duck; Surf Scoter; White-
winged Scoter; Black Scoter; Ring-necked Duck; Common 
Goldeneye; Bufflehead; Redhead; Ruddy Duck; Red-
breasted Merganser; Brant; Canvasback; Tundra Swan; 
Trumpeter Swan 

B142-152  
(e.g., marshes) 
 

Candidate SWH Criteria 
Ponds, marshes, lakes, bays, coastal inlets, and watercourses used during 
migration. Sewage treatment ponds and storm water ponds do not qualify as a 
SWH, however a reservoir managed as a large wetland or pond/lake does qualify. 
These habitats have an abundant food supply (mostly aquatic invertebrates and 
vegetation in shallow water). 
Confirmed SWH Criteria 
Studies carried out and verified presence of: 
Aggregations of 100Í or more individuals of listed species for 7 daysÍ, results in > 
700 waterfowl use days.  
Areas with annual staging of ruddy ducks, canvasbacks, redheads and trumpeter 
swans are SWH. 
The combined area of the ELC ecosites and a 100m radius area is the SWH. 
Wetland area and shorelines associated with sites identified within the SWHTG 
Appendix K are significant wildlife habitat. 
Evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind Power 
Projects” 
Annual Use of Habitat is Documented from Information Sources or Field Studies 
(Annual can be based on completed studies or determined from past surveys with 
species numbers and dates recorded). 
 

Requisite Ecosites  

 No stopover areas are identified in the study area in the FMP 
(Tembec, 2010).  Several small lakes, ponds and wetland 
habitat are present in the study area.   

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 Canada Goose, American Black Duck, Blue-winged Teal, 
Hooded Merganser, Common Merganser, Ring-necked Duck, 
Common Goldeney identified within the study area (Northern 
Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 Waterfowl stopover and staging areas are not present within the 
study area based on LIO data (i.e., stagawld dataset) obtained 
from the MNR. It should be noted that this dataset does not 
distinguish between terrestrial and aquatic habitats. The nearest 
known location of this habitat type is more than 17 km 
downstream of the Project near Kapuskasing Lake.  

Evaluation of Significance 

 MNR records do not show this habitat type within the study 
area. Therefore, this habitat type will not be considered with 
respect to potential impacts associated with the Project. 

Shorebird Migratory Stopover Area 

Greater Yellowlegs; Lesser Yellowlegs; Marbled Godwit; 
Hudsonian Godwit; Black-bellied Plover; American 
Golden-Plover; Semipalmated Plover; Solitary Sandpiper; 
Spotted Sandpiper;  Semipalmated Sandpiper; Pectoral 
Sandpiper; White-rumped Sandpiper; Baird’s Sandpiper; 
Least Sandpiper; Stilt Sandpiper ; Short-billed Dowitcher; 
Red-necked Phalarope ; Wilson’s Phalarope; Whimbrel; 
Ruddy Turnstone; Sanderling; Dunlin; Wilson’s Snipe 
 

B005-006; B160-162; B170-
172; B176-178; B186-188; 
B204; B207 
(e.g., active mineral, rock 
shores, coarse shores)   
 

Candidate SWH Criteria 
Shorelines of lakes, rivers and wetlands, including beach areas, bars and 
seasonally flooded, muddy and un-vegetated shoreline habitats. Great Lakes 
coastal shorelines, including groynes and other forms of armour rock lakeshores, 
are extremely important for migratory shorebirds in May to mid-June and early 
July to October.  Storm water retention ponds and sewage lagoons are not 
considered SWH. 
Confirmed SWH Criteria 
Studies confirming: 
Presence of 3 or more of listed species and > 1000Í shorebird use days during 
spring or fall migration period. (shorebird use days are the accumulated number 
of shorebirds counted per day over the course of the fall or spring migration 
period). 
Sites used for multiple years are more significant. 
The area of significant shorebird habitat includes the mapped ELC ecosites plus a 
100m radius area. 
Evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind Power 
Projects”  
 

Requisite Ecosites 

 Shoreline habitat with mudflats and marshes are limited in the 
study area.  

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 Solitary Sandpiper, Spotted Sandpiper and Wilson’s Snipe 
identified within the study area (Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR records do not show this habitat type within the study 
area. 

Evaluation of Significance 

 This habitat type is not considered significant due to the limited 
number of species and species diversity recorded in the study 
area.  
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Bat Hibernacula 

Big Brown Bat; Tri-coloured; Bat/Eastern Pipistrelle; 
Eastern Small-footed Myotis 
Endangered (ESA, 2007) 
Little Brown Myotis 
Northern Myotis 

Hibernacula may be found in 
abandoned caves, mine shafts, 
underground foundations 
(Karsts) and these ecosites: 
B158-159; B164-165 
B174-175; B180-181 
(e.g., cliffs, rock barren) 
Caves and mine shafts are the 
important features.  Commonly 
associated as components of 
either Cliff or Rock Barren 
ecosites. 
Once feature is identified the 
substrate classification can be 
used to identify characteristics 
and potential/suitability of 
identified or suspected 
hibernacula. 

Candidate SWH Criteria 
Hibernacula may be found in abandoned caves, mine shafts, underground 
foundations and karsts. The locations and site characteristics of bat hibernacula 
are relatively poorly known.   
Primary criteria is identification of known feature. 
Buildings are not considered to be SWH). 
Confirmed SWH Criteria 
All sites with confirmed hibernating bats are SWH. 
The area includes 1000m radius around the entrance of the hibernaculum. 
Studies are to be conducted during the peak swarming period (Aug. – Sept.).  
Surveys should be conducted following methods outlined in the “Guideline for 
Wind Power Projects Potential Impacts to Bats and Bat Habitats”. 

Requisite Ecosites 

 None identified within the study area. 
Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 No bats were documented during the field studies completed by 
Northern Bioscience (2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR records do not show this habitat type within the study 
area. 

Evaluation of Significance 

 This habitat was not documented within the study area based 
on field studies completed by Northern Bioscience (2014). 

Bat Maternity Colonies 

Big Brown Bat; Silver-haired Bat 
Endangered  (ESA, 2007) 
Little Brown Myotis 
Northern Myotis 
 

Maternity colonies considered 
SWH are found in treed 
Ecosites. 
B015-019; B023-028 
B039-043; B054-059  
B069-076; B087-092 
B103-108; B118-125 
(e.g., hardwood/mixedwood – 
various soil conditions) 
Aspen is an important feature in 
Ecoregion 3E, primarily the 
presence of larger diameter 
trees in older mixed-wood 
stands. 

Candidate SWH Criteria 
Maternity colonies can be found in tree cavities, vegetation and often in buildings 
(buildings are not considered to be SWH).  
Maternity roosts are not found in caves and mines in Ontario.   
Maternity colonies located in Mature (dominant trees > 80yrs old) deciduous or 
mixed forest stands with >10/ha large diameter (>25cm dbh) wildlife trees. 
Female Bats prefer wildlife trees (snags) of decay class 1 or 2 or class 2-4, can 
be living or with bark mostly intact. 
Northern Myotis prefer contiguous tracts of older forest cover for foraging and 
roosting in snags and trees. 
Silver-haired Bats prefer older mixed or deciduous forest and form maternity 
colonies in tree cavities and small hollows. Older forest areas with at least 
21 snags/ha are preferred. 
Confirmed SWH Criteria 
All Maternity Colonies are considered SWH. 
The area of the habitat includes the entire woodland or the forest stand ELC 
Ecosite containing the maternity colonyÍ. 
Evaluation methods for maternity colonies should be conducted following 
methods outlined in the “Guideline for Wind Power Projects Potential Impacts to 
Bats and Bat Habitats”. 

Requisite Ecosites  

 Several of the requisite ecosites are present within the study 
area. 

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 No bats were documented during the field studies completed by 
Northern Bioscience (2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No data was obtained regarding bat maternity colonies within 
the study area. 

Evaluation of Significance 

 Suitable habitat is present within the study area. Potential 
impacts associated with the Project on this habitat type will be 
discussed further in Section 5. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Bat Migratory Stopover Area 

Hoary Bat; Eastern Red Bat; Silver-haired Bat No specific ELC types. 
 

Candidate SWH Criteria 
Long distance migratory bats typically migrate during late summer and early fall 
from summer breeding habitats throughout Ontario to southern wintering areas.  
Their annual fall migrations concentrate these species of bats at  stopover areas. 
The location and characteristics of stopover habitats are generally unknown.   
Confirmed SWH Criteria 
The confirmation criteria and habitat areas for this SWH are still being 
determined. 

Requisite Ecosites  

 No landscape features that would direct bat migration identified 
(Northern Bioscience, 2014).  

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 No bats were documented during the field studies completed by 
Northern Bioscience (2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR does not have any records of this habitat type within the 
study area. 

Evaluation of Significance 

 This habitat type has not been documented in the study area. 

Turtle Wintering Area 

Painted Turtle 
Special Concern (ESA, 2007) 
Snapping Turtle 
 

B128-142; B145-152 
(e.g., swamps, thickets, bogs, 
fens, marshes) 
 
 

Candidate SWH Criteria 
For most turtles, wintering areas are in the same general area as their core 
habitat.  Water has to be deep enough not to freeze and have soft mud 
substrates.  
Over-wintering sites are permanent water bodies, large wetlands, and bogs or 
fens with adequate Dissolved Oxygen.  
Year-round persistence of standing or flowing water to depth, or presence of 
springs to prevent freezing is key.   
Confirmed SWH Criteria 
Presence of one or more over-wintering Painted Turtles is significant. 
One or more Snapping Turtle over-wintering within a wetland is significant. 
The mapped ELC ecosite area with the over wintering turtles is the SWH.  If the 
hibernation site is within a stream or river, the deep-water pool where the turtles 
are over wintering is the SWH. 
Over wintering areas may be identified by searching for congregations (Basking 
Areas) of turtles on warm, sunny days during the fall (Aug. – Sept.) or spring (Apr. 
- May).  Congregation of turtles is more common where wintering areas are 
limited and therefore significant. 

Requisite Ecosites  

 B128 to B130 are found within Buchan Falls, Clouston Rapids 
and along the access road/transmission line corridor. 

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 There were no turtles observed during the field studies 
(Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR does not have any records of this habitat type within the 
study area. 

Evaluation of Significance 

 Suitable habitat is found within Buchan Falls, Clouston Rapids 
and along the access road/transmission line corridor. Potential 
impacts associated with the Project on this habitat type will be 
discussed further in Section 5. 

Reptile Hibernacula 

Gartersnake; Smooth Green Snake; Northern Ringneck 
Snake; Northern Redbelly Snake 
 

For all snakes, habitat may be 
found in any forested ecosite in 
northern Ontario. Talus, rock 
barren, crevice and caves are 
more typically related to these 
habitats. 
Many suitable conditions also 
observed in the very shallow 
ecosites particularly on 
fractured bedrock and lower veg 
cover Open and Sparse Tall/ 
Low Treed or Shrub Systems.  

Candidate SWH Criteria 
For snakes, hibernation takes place in sites located below frost lines in burrows, 
rock crevices and other natural locations.  Areas of broken and fissured rock are 
particularly valuable since they provide access to subterranean sites below the 
frost line. Wetlands can also be important over-wintering habitat in conifer or 
shrub swamps and swales, poor fens, or depressions in bedrock terrain with 
sparse trees or shrubs with sphagnum moss or sedge hummock ground cover. 
Observation of congregating snakes on sunny warm days in the spring or fall is a 
good indicator.  The existence of rock piles or slopes, stone fences, and 
crumbling foundations. 
 

Requisite Ecosites  

 B128 to B130 are found within Buchan Falls, Clouston Rapids 
and along the access road/transmission line corridor. 

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 There were no snakes observed during the field studies 
(Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR does not have any records of this habitat type within the 
study area. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

 
B008-028; B128-139  
B158-159; B164-165 
B167-172; B174-175 
B180-181; B183-188 
(e.g., very shallow 
hardwood/mixedwood ecosites, 
swamps, bogs, cliffs, rock 
barren, talus/raised beach, 
coarse shores) 

 
Confirmed SWH Criteria 
Studies confirming: 
Presence of snake hibernacula used by a minimum of five individuals of a snake 
sp. or; individuals of two or more snake spp. 
Congregations of a minimum of five individuals of a snake sp. or; individuals of 
two or more snake spp. near potential hibernacula (e.g. foundation or rocky slope) 
on sunny warm days in Spring (Apr/May) and Fall (Sept/Oct).  
Note: Sites for hibernation possess specific habitat parameters (e.g. temperature, 
humidity, etc.) and consequently are used annually, often by many of the same 
individuals of a local population. Other critical life processes (e.g. mating) often 
take place in close proximity to hibernacula. As such, the feature in which the 
hibernacula is located plus a 30 m radius buffer is the SWH. 

 
Evaluation of Significance 

 Suitable habitat is found within Buchan Falls, Clouston Rapids 
and along the access road/transmission line corridor. Potential 
impacts associated with the Project on this habitat type will be 
discussed further in Section 5. 

Colonially – Nesting Bird Breeding Habitat (Bank and Cliff) 

Bank Swallow; Cliff Swallow Eroding banks, sandy hills, 
borrow pits, steep slopes, and 
sand piles (Bank Swallow). 
 Cliff faces, bridge abutments, 
silos, barns (Cliff Swallows).  
 
Habitat may be found in, but not 
limited to the following ecosites: 
B001-004; B157-159 
B173-175 
(e.g., bluffs, cliffs) 

Candidate SWH Criteria 
Any site or areas with exposed soil banks, undisturbed or naturally eroding that is 
not a licensed/permitted aggregate area. 
Does not include man-made structures (bridges or buildings) or recently (2 years) 
disturbed soil areas, such as berms, embankments, and soil or aggregate 
stockpiles. 
Does not include a licensed/permitted Mineral Aggregate Operation. 
Confirmed SWH Criteria 
Studies confirming:  
Presence of 1 or more nesting sites with 8 or more cliff swallow pairs or 50 bank 
swallow during the breeding season. 
A colony identified as SWH will include a 50m radius habitat area from the 
peripheral nests. 
Field surveys to observe and count swallow nests are to be completed during the 
breeding season (May-July). Evaluation methods to follow “Bird and Bird Habitats: 
Guidelines for Wind Power Projects”. 

Requisite Ecosites 

 None. 
Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 None identified during field studies (Northern Bioscience, 2014). 
Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR does not have any records of this habitat type within the 
study area. 

Evaluation of Significance 

 This habitat type has not been documented in the study area. 
 

Colonially – Nesting Bird Breeding Habitat (Tree/Shrub) 

Great Blue Heron; Bonaparte’s Gull; Double-crested 
Cormorant 
 

May include a wide variety of 
tall treed ecosites.  Habitat 
selection based on close 
proximity to water body or on 
island: 
B045-059; B064-076; B081-
092; B097-108; B113-137; 
B161-162; B177-178 
 

Candidate SWH Criteria 
Great Blue Herons nest in live or dead standing trees in wetlands, lakeshores, 
islands, and peninsulas. Shrubs and occasionally emergent vegetation may also 
be used. 
Most nests in trees are 11 to 15 m from ground, near the top of the tree. 
Bonaparte’s Gulls nest in coniferous trees (preferably spruce-fir) near fens, bogs, 
swamps, ponds or lakes. 
Double-crested Cormorants prefer to nest in trees but will nest on the ground as 
well where trees are limited or have died and fallen. 
Confirmed SWH Criteria 
Studies confirming: 
Presence of 4 or more active nests of Great Blue Heron or 10 or more nests of 
Bonaparte’s Gull. 
 
 

Requisite Ecosites 

 Several requisite ecosites are present throughout the study 
area. 

Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 The field studies confirmed the presence of the Great Blue 
Heron. This species was observed flying overhead. There were 
no heronries observed within the areas surveyed during the 
field studies. Northern Bioscience (2014) documented the Great 
Blue Heron within the study area. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 There were no heronries included in the nesting site data set 
obtained from MNR (MNR, 2013). The FMP does not identify 
this habitat type in the study area (Trembec, 2010).  
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

For Great Blue Heron: the edge of the colony and a minimum 300m radius area of 
habitat or extent of the ELC ecosite containing the colony or any island <15.0ha 
with a colony is the SWH. 
For Bonaparte’s Gull: the edge of the colony and a minimum 150m radius area of 
habitat surrounding the colony is the SWH. 
For Double-crested Cormorants: OMNR District offices will identify significance of 
colony and mitigation measures. 
Confirmation of active colonies must be achieved through site visits conducted 
during the nesting season (April to August) or by evidence such as the presence 
of fresh whitewash, dead young and/or eggshells. 

Evaluation of Significance 

 This habitat type has not been documented in the study area. 
 

Colonially – Nesting Bird Breeding Habitat (Ground) 

Herring Gull; Ring-billed Gull; Common Tern; Double-
crested Cormorant; Brewer’s Blackbird 
 

Any rocky island or peninsula 
(natural or artificial) within a 
lake or large river (two-lined on 
a 1;50,000 NTS map). 
B160-165; B169-172 
B176-181; B185-188 
Close proximity to watercourses 
in open fields or pastures with 
scattered trees or shrubs 
(Brewer’s Blackbird). 
B008; B020-021; B030-031; 
B045-046; B061-062; B078-
079; B094-095; B110-111; 
B142-144 

Candidate SWH Criteria 
Nesting colonies of gulls and terns are on islands or peninsulas (natural or 
artificial) associated with open water or in marshy areas, lakes or large rivers 
(two-lined on a 1:50,000 NTS map). 
Brewers Blackbird colonies are found loosely on the ground or in low bushes in 
close proximity to streams and irrigation ditches within farmlands. 
Double-crested Cormorants prefer to nest in trees but will nest on the ground as 
well where trees are limited or have died and fallen. 
Confirmed SWH Criteria 
Studies confirming: 
Presence of > 25 active nests for Herring Gulls or Ring-billed Gulls, >5 active 
nests for Common Tern. 
Presence of 5 or more pairs for Brewer’s Blackbird. 
The edge of the colony and a minimum 150m area of habitat, or the extent of the 
ELC ecosites containing the colony or any island <3.0ha with a colony is the 
SWH. 
For Double-crested Cormorants: OMNR District offices will identify significance of 
colony and mitigation measures. 
Studies would be done during May/June when actively nesting. Evaluation 
methods to follow “Bird and Bird Habitats: Guidelines for Wind Power Projects”. 

Requisite Ecosites 

 None. 
Indicator Wildlife Species (i.e., presence known or confirmed during 
field studies) 

 Ring-billed Gull identified in the study area (Northern 
Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 MNR does not have any records of this habitat type within the 
study area. The FMP does not identify this habitat type in the 
study area (Trembec, 2010). 

Evaluation of Significance 

 This habitat type has not been documented in the study area. 
 

* Presence/absence is based on background information and where feasible, data collected from the field. The absence of any of the ecosites identified in this table does not necessarily mean they are not present. 
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4.2.7.3.2 Rare Vegetation Communities  

The NHRM (MNR, 2010b) describes rare vegetation communities as: 

 areas that contain a provincially rare vegetation community; 

 areas that contain a vegetation community that is rare within the planning area. 

The criteria outlined in the SWH Ecoregion 3E Criterion Schedule (MNR, 2012) was used to 

determine the presence/absence and evaluate the significance of rare vegetation 

communities within the study area.  An assessment of each of the rare vegetation 

communities considered rare within Ecoregion 3E is provided in Table 4-43. 
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Table 4-43: Assessment of Rare Vegetation Communities 

SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (2012MNR, 2012) 
*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 

PROVINCIAL ELC ECOSITE CODE HABITAT CRITERIA 

Cliffs and Talus Slopes 

Cliffs 
B157-159; B173-175; B201-203 
Talus 
B166-168; B182-184 
Characteristic plant species of cliffs in 3E may include: Polypodium 
virginianum, Woodsia ilvensis, Cystopteris fragilis, Danthonia spicata, 
Dechampsia flexuosa, Aquilegia Canadensis, Sibbaldiopsis tridentate,  
Selaginella rupestris, Cladina rangiferina, Cladina mitis, Vaccinium 
angustifolium, Arctostaphylus uva-ursi, Diervilla lonicera, Betula 
papyrifera 
Characteristic plant species of talus in 3E may include: Polypodium 
virginanum, Agrostis scabra, Aralis hispida, Woodisa ilvensis, Aralia 
nudicaulis, Cladina rangiferina, Cladina mitis, Diervilla lonicera, Alnus 
viridis ssp. crispa, Prunus pensylvanica, Betula papyrifera, Populus 
tremuloides 

Candidate SWH Criteria 
Cliffs:  Vertical consolidate bedrock communities with a minimum height of 3 m and 
a slope of >60° or 173%.  They have limited plant growth and species 
diversification. Ground cover dominated by lichen and bryophytes.  Plant 
communities are tolerant of environmental extremes, well adapted to desiccation, 
rapid fluctuations in temperature, and low availability of nutrients. 
Talus: Rock accumulations at the base of cliffs, or former cobble beaches left 
behind after lake levels drop. These have a skeletal soil structure, and can have 
organic accumulations between the rocks. Lichen cover usually extensive. Trees 
and shrubs are stunted. Herbs and graminoids limited to patches of organic or 
mineral soil accumulations. 
Confirmed SWH Criteria 
All cliff and talus slope ecosites are considered significant. The cliff or talus slope 
ecosite area is the SWH. 

Requisite Ecosites 

 None found within the study area. 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 None of the indicator wildlife species were observed during the field studies. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type 

Evaluation of Significance 

 The site investigations did not identify and cliffs or talus slopes within the areas 
surveyed. This habitat type will not be discussed further. 

 

Rare Treed Type – Red Pine and White Pine Stands 

B011; B015; B023; B027; B033; B039; B048; B054; B064; B069; B081; 
B087; B097; B103; B113; B118 

Candidate SWH Criteria 
Red and White Pine stands attain their northern limit near the northern margin of the 
Clay Belt.  They occur as sporadic, small stands and are generally found on dry, 
often exposed, and rocky sites.  However, these conditions can vary.   
Confirmed SWH Criteria 
Stands should have > 10% absolute cover or > 35% relative cover of white and/or 
red pine. The red and white pine ecosite is the SWH. 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 

Rare Treed Type – Black Ash 

B019; B028; B056; B059; B071; B076; B089; B092; B105; B108; B120; 
B125 

Candidate SWH Criteria 
Black Ash stands are found within low lying, predominantly alluvial material 
throughout the Clay Belt.   
Confirmed SWH Criteria 
Stands should have > 10% absolute cover or > 35% relative cover of Black Ash. 
The black ash ecosite is the SWH 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 

Rare Treed Type – Elm 

B019; B043; B056; B059; B071; B076; B089; B092; B105; B108; B120; 
B125 

Candidate SWH Criteria 
Elm stands are found within low lying, predominantly alluvial material throughout the 
Clay Belt.   
Confirmed SWH Criteria 
Stands should have > 10% absolute cover or > 35% relative cover of Elm. The elm 
ecosite is the SWH. 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (2012MNR, 2012) 
*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 

PROVINCIAL ELC ECOSITE CODE HABITAT CRITERIA 

 Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 

Rare Treed Type – Oak 

B017; B019; B028; B041; B043; B057; B059; B072; B076; B090; B092; 
B106; B108; B121; B125 

Candidate SWH Criteria 
Hardwood canopy within lower topographic positions.  Fresh to moist moisture 
regimes with variable substrate textures. 
Confirmed SWH Criteria 
Stands should have > 10% absolute cover or > 35% relative cover of Oak. The oak 
ecosite is the SWH. 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 

Rare Treed Type – Red Maple and Sugar Maple 

B018; B019; B028; B042; B043; B058; B059; B073(Mh); B074(Mr); 
B075; B076; B091; B092; B107; B108; B122(Mh); B123(Mr); B124; 
B125 

Candidate SWH Criteria 
Hardwood canopy containing red and/or sugar maple. Generally on warmer-than-
normal sites with a higher nutrient regime. 
Confirmed SWH Criteria 
Stands should have > 10% absolute cover or > 35% relative cover of red and/or 
sugar maple. The red and/or sugar maple ecosite is the SWH. 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 

Rare Treed Type – Yellow Birch 

B019; B028; B040; B043; B055; B059; B070; B076; B088; B092; 
B0104; B108; B119; B125 

Candidate SWH Criteria 
Hardwood canopy consisting mostly of yellow birch. Generally on warmer-than-
normal sites with a higher nutrient regime. 
Confirmed SWH Criteria 
Stands should have > 10% absolute cover or > 35% relative cover of yellow birch. 
The yellow birch ecosite is the SWH. 

Requisite Ecosites 

 The potential requisite ecosites found within the study area include: B055 (Dry to 
Fresh, Coarse: Aspen - Birch Hardwood) which corresponds to ecosites NE3, 
NE6m, NE6c, NE7m and NE7c; BO70 (Moist, Coarse: Aspen – Birch Hardwood) 
which corresponds to ecosites NE3, NE6m, NE6c, NE7m, NE7c, NE10; BO88 
(Fresh, Clayey: Aspen – Birch Hardwood) which corresponds to ecosite NE6f; 
B104 (Fresh, Silty to Fine Loamy: Aspen – Birch Hardwood) which corresponds to 
ecosites NE6f, NE6m, NE7m; B119 (Moist, Fine: Aspen – Birch Hardwood) which 
corresponds to ecosites NE6f, NE6m, NE7m, NE10.  However, based on the 
species composition provided with the FRI data set, none of the ecosites found 
within the study area are composed of yellow birch. 

Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type. 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (2012MNR, 2012) 
*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 

PROVINCIAL ELC ECOSITE CODE HABITAT CRITERIA 

Rock Barren 

Calcareous Rock Barren 
B179; B180; B181  
Precambrian Rock Barren 
B163; B164; B165 
Characteristic plant species of rock barrens in 3E may include:  
Danthonia spicata, Dechampsia flexuosa, Carex pensylvanica, 
Corydalis sempervirens, Aralis hispida, Agrostis scabra, Aralia 
nudicaulis, Pteridium aquilinum , Vaccinium angustifolium, Rubus spp., 
Diervilla lonicera, Betula papyrifera, Pinus banksiana, Populus 
tremuloides 

Candidate SWH Criteria 
Exposed bedrock areas (mostly exposed rock with < 5 cm mineral or < 10 cm 
organic material) and < 25% vascular vegetation. 
Confirmed SWH Criteria 
All rock barren ecosites are considered significant. The rock barren ecosite area is 
the SWH. 
 

Requisite Ecosites 

 Small patches (<0.1 ha) of exposed bedrock found within the transmission line 
study area. None found within Buchan, Clouston or Cedar Rapids. 

Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type. 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. Due to the small amount of exposed bedrock found 
within the study area, this habitat type is not considered significant.  
 

Sand Dunes (American Dune Grass Type) 

B005; B006; B142 
Characteristic plant species of sand dunes grass type in 3E may 
include:  
Leymus mollis, Lathyrus japonicus, Prunus pumila var. pumila 
 

Candidate SWH Criteria 
Exposed mineral material community often associated with shorelines of lakes or 
exposed inland mineral material that has been shaped by eolian (wind) processes. 
American Dune Grass Type: Open grassy sand dunes with Indicator Species: 
American dune grass, beach pea, and sand cherry. Scattered white spruce forest 
islands may also occur. 
Confirmed SWH Criteria 
Field studies confirm the presence of any of the characteristic plant species. The 
American Dune Grass Type of Sand Dune ecosite area is the SWH. B006 ecosites 
are considered rare in 3E and are considered SWH 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type. 

Evaluation of Significance 

 The site investigations did not identify this habitat type within the areas surveyed. 
This habitat type was not identified within the study area based on the FRI data 
reviewed for this Project. This habitat type will not be discussed further. 

 

Great Lakes Arctic – Alpine Shoreline Type 

B161; B162 
Characteristic plant species of Great Lakes arctic-alpine shoreline type 
in 3E may include: 
Carex capillaries, Castilleja septentrionalis, Cypripedium passerinum, 
Dryopteris fragrans, Elymus mollis, Empetrum nigrum, Euphrasia 
hudsoniana, Festuca brachyphylla, Hedysarum alpinum, Listera 
borealis, Lycopodium selago, Pinguicula vulgaris, Poa glauca, Poa 
glaucantha, Polygonum viviparum, Primula mistassinica, Sagina 
nodosa, Saxifraga aizoon, Scirpus cespitosus, Selaginella 
selanginoides, Tofieldia palustris, Trisetum spicatum, Vaccinium 
uliginosum, Vaccinium vitis-idaea, Woodsia glabella 
 

Candidate SWH Criteria 
Found on the shoreline of Lake Superior on open basic bedrock.  Vegetation 
consists mostly of arctic-alpine species. 
Confirmed SWH Criteria 
Limited to the shore of the Great Lakes.  
All Great Lakes Arctic-Alpine Shoreline Type ecosites are considered significant. 
The Great Lakes Arctic-Alpine Shoreline Type ecosite area is the SWH. 

Requisite Ecosites 

 None found within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type. 

Evaluation of Significance 

 The Project is not found on the shoreline of Lake Superior. Therefore, this habitat 
type will not be discussed further.  
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (2012MNR, 2012) 
*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 

PROVINCIAL ELC ECOSITE CODE HABITAT CRITERIA 

Hardwood Swamps 

B130; B131; B132; B133 Candidate SWH Criteria 
Dominant hardwood canopy that is located within lower topographic positions and 
subject to flooding.  Nutrient regime is rich and substrate is mostly moderately deep 
to deep with variable textures. 
Confirmed SWH Criteria 
All hardwood swamp ecosites are considered significant. The hardwood swamp 
ecosite is the SWH. 

Requisite Ecosites 

 B130 (Intolerant Hardwood Swamp) was identified within the Clouston Rapids 
inundation area. 

Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 No data was obtained from the MNR or other information sources related to this 
habitat type. 
 

Evaluation of Significance 

 This habitat type is identified within the Clouston Rapids inundation area and has 
the potential to occur in other locations within the study area. Potential impacts 
associated with the Project on this habitat type will be discussed further in 
Section 5. 

* Presence/absence is based on background information and where feasible, data collected from the field. The absence of any of the ecosites identified in this table does not necessarily mean they are not present. 
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4.2.7.3.3 Specialized Wildlife Habitat 

The NHRM (MNR, 2010b) describes specialized habitats for wildlife as: 

 areas that support wildlife species that have highly specific habitat requirements  

 areas with high species and community diversity 

 areas that provide habitat that greatly enhances species’ survival. 

The criteria outlined in the SWH Ecoregion 3E Criterion Schedule (MNR, 2012) was used to 

determine the presence/absence and evaluate the significance of specialized wildlife habitat 

within the study area.  An assessment of each of the habitat types associated with this 

category is provided in Table 4-44. 
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Table 4-44: Assessment of Specialized Wildlife Habitat 

SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Waterfowl Nesting Area 

American Black Duck; Northern Pintail; Northern Shoveler; 
Gadwall; Blue-winged Teal; Green-winged Teal; Wood 
Duck; Hooded Merganser; Common Merganser; Red-
breasted Merganser; Mallard; Canada Goose; American 
Widgeon; Bufflehead; Common Goldeneye 
 

All upland habitats located 
adjacent to ELC ecosites; 
B129-135; B140-152; B224  
Note:  includes adjacency to 
Provincially Significant 
Wetlands (PSWs). 

Candidate SWH Criteria 
A waterfowl nesting area extends 120 m from a wetland (> 0.5 ha) or a cluster of 3 or 
more small (<0.5 ha) wetlands within 120 m of each individual wetland where 
waterfowl nesting is known to occur. 
Upland areas should be at least 120 m wide so that predators such as raccoons, 
skunks, and foxes have difficulty finding nests. 
Wood Ducks, Bufflehead, Common Goldeneye and Hooded Mergansers utilize large 
diameter trees in woodlands for cavity nest sites. 
Confirmed SWH Criteria 
Studies confirmed: 
Presence of 3 or more nesting pairs for listed species excluding Mallards, or; 
Presence of 10 or more nesting pairs for listed species including Mallards. 
Nesting studies should be completed during the spring breeding season (April - July). 
Evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind Power 
Projects” 
A field study confirming waterfowl nesting habitat will determine the boundary of the 
waterfowl nesting habitat for the SWH, this may be greater or less than 120 m from 
the wetland and will provide enough habitat for waterfowl to successfully nest. 

Requisite Ecosites 

 The potential requisite ecosites found within the study area include: 
B129 (Organic Rich Conifer Swamp) which corresponds to ecosites 
NE13p, NE13r; B130 (Intolerant Hardwood Swamp) which corresponds 
to ecosites NE9r, NE10; B224 (Mineral Rich Conifer Swamp) which 
corresponds to ecosites NE9p, NE9r).  It should be noted that there are 
other unclassified wetlands in the study area that may fit one of the 
requisite ecosites descriptions. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 The following species were recorded during the field studies: Blue-
winged Teal, Hooded Merganser, Common Merganser, Mallard, 
Canada Goose and Common Goldeneye and American Black Duck 
(Hatch, 2012; Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 The nesting site data set was requested from LIO, however, no records 
of this habitat type were provided (MNR, 2013). The FMP does not 
identify this habitat type in the study area (Trembec, 2010).  

Evaluation of Significance 

 Waterfowl have been observed on the waterbodies in the study area 
during the breeding season (Northern Bioscience, 2014). Potential 
impacts associated with the Project on this habitat type will be 
discussed further in Section 5. 

Bald Eagle and Osprey Nesting, Foraging and Perching Habitat 

Osprey 
Special Concern (ESA, 2007) 
Bald Eagle 
 

Treed communities directly 
adjacent to riparian areas – 
rivers, lakes, ponds and 
wetlands  
 

Candidate SWH Criteria 
Nests are associated with lakes, ponds, rivers or wetlands along treed shorelines, 
islands, or on structures over water. 
Osprey nests are usually at the top of a tree whereas Bald Eagle nests are typically in 
super canopy trees in a notch within the tree’s canopy. 
Nests located on man-made objects such as telephone or hydro poles will not 
normally be considered as SWH, however the OMNR District retains discretion 
regarding significance of constructed nesting platforms. 
Confirmed SWH Criteria 
Studies confirm:  
One or more active Osprey or Bald Eagle nests in an area.   
Considered SWH if the nest has been used or suspected of use within the past 5 
years; unless documented that the nest and other associated nests in the nesting area 
have been unoccupied within the past 3 consecutive years by Osprey or Bald Eagle: 
Some species have more than one nest in a given area and priority is given to the 
primary nest with alternate nests included within the area of the SWH.   
For an Osprey, the active nest and a 300 m radius around the nest is the SWH 
For a Bald Eagle the active nest and a 400-800 m radius around the nest is the SWH. 
Area of the habitat from 400-800m is dependent on site lines from the nest to the 
development and inclusion of perching and foraging habitat. 

Requisite Ecosites 

 Suitable nesting, foraging and perching habitat is found within the study 
area, particularly along the Kapuskasing River, lakes, ponds and 
wetlands. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Bald Eagle and Osprey were recorded within the study area during the 
time of the field studies.  

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 There were no bald eagle or osprey nests recorded during the field 
studies. However, this species may forage and perch within the study 
area, particularly along the Kapuskasing River . Potential impacts 
associated with the Project on this habitat type will be discussed further 
in Section 5. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Woodland Raptor Nesting Habitat 

Red-tailed Hawk; Great Horned Owl; Broad-winged Hawk; 
Sharp-shinned Hawk; Merlin; Coopers Hawk; Northern 
Goshawk; Great gray Owl; Long-eared Owl; Common 
Raven  
Cavity Nesters/users: 
Saw-whet Owl; Boreal Owl; Barred Owl; Northern Hawk 
Owl; American Kestrel; (Northern Flying Squirrel use 
cavities as roosting sites in winter) 

May be found in all forested 
ELC Ecosites. 
 

Candidate SWH Criteria 
All natural or conifer plantation woodland/forest stands. 
Stick nests found in a variety of intermediate-aged to mature conifer, deciduous or 
mixed forests within tops or crotches of trees. Species such as Merlin or Coopers 
Hawk nest along forest edges sometimes on peninsulas or small off-shore islands. 
Some woodland raptors rely on cavity trees for nesting.  They do not excavate their 
own cavities, but rely on natural cavities of sufficient size and those excavated by 
Pileated Woodpeckers.  Larger diameter trees are used most frequently, with nest 
cavities most often found in trembling aspen. 
Nests may be used again, or a new nest may be in close proximity to old nest. 
Confirmed SWH Criteria 
Studies confirm: 
Presence of 1 or more occupied nests from species list is considered significant. 
Northern Goshawk – A 400m radius around the nest or 28 ha of suitable habitat is the 
SWH. 
Barred Owl – A 200m radius around the nest is the SWH. 
Broad-winged Hawk, Coopers Hawk, Great Horned Owl, Red-tailed Hawk, Long-eared 
Owl – A 100m radius around the nest is the SWH. 
Merlin and Sharp-Shinned Hawk – A 50m radius around the nest is the SWH. 
Conduct field investigations from mid-March to end of May.  The use of call 
broadcasts can help in locating territorial (courting/nesting) raptors and facilitate the 
discovery of nests by narrowing down the search area.  

Requisite Ecosites 

 Suitable woodland raptor nesting habitat is present within the study 
area.  

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Red-tailed Hawk, Broad-winged Hawk and Common Raven were 
recorded during the field studies (Hatch, 2012; Northern Bioscience, 
2014). Barred Owl and American Kestrel were documented during field 
studies completed by Northern Bioscience (2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 Suitable woodland raptor nesting habitat is present within the study 
area. There were no stick nests recorded during the field surveys. 
However, as suitable habitat is present and several indicator species 
were recorded during the field studies, potential impacts associated 
with the Project on this habitat type will be discussed further in Section 
5. 

Turtle Nesting Areas 

Painted Turtle 
Special Concern (ESA, 2007) 
Snapping Turtle 
 

B003; B006-007; B031; B171-
172; B187-188 
 

Candidate SWH Criteria 
Best nesting habitat for turtles are close to water and away from roads and sites less 
prone to loss of eggs by predation from skunks, raccoons or other animals. 
For an area to function as a turtle-nesting area, it must provide sand and gravel that 
turtles are able to dig in and are located in open, sunny areas. Nesting areas on the 
sides of municipal or provincial road embankments and shoulders are not SWH. 
Sand and gravel beaches adjacent to undisturbed shallow weedy areas of marshes, 
lakes, and rivers are most frequently used. 
Confirmed SWH Criteria 
Studies confirm: 
One or more Turtle nest is a SWH. 
The area or collection of sites within an area of exposed mineral soils where the turtles 
nest, plus a radius of 30-100m around the nesting area dependant on slope, riparian 
vegetation and adjacent land use is the SWH. 
Travel routes from wetland to nesting area are to be considered within the SWH. 
Field investigations should be conducted in prime nesting season typically late spring 
to early summer.   

Requisite Ecosites 

 There is suitable habitat within the study area, particularly along the 
Kapuskasing River and other wetlands in the area. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 There were no turtles recorded during the field studies. 
Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 Suitable turtle nesting habitat is present within the study area. Potential 
impacts associated with the Project on this habitat type will be 
discussed further in Section 5. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Seeps and Springs 

Selected wildlife species that utilize this feature: 
Ruffed Grouse; Moose; White-tailed Deer; Black bear; 
Northern two-lined Salamander. 
 

Seeps/Springs are areas where 
ground water comes to the 
surface.  Often they are found 
within headwater areas within 
forested habitats. Any forested 
Ecosite within the headwater 
areas of a stream could have 
seeps/springs. 
 

Candidate SWH Criteria 
Any forested area (with <25% meadow/field/pasture) within the headwaters of a 
stream or river system. 
Seeps and springs are important feeding and drinking areas especially in the winter 
will typically support a variety of plant and animal species 
Confirmed SWH Criteria 
Field Studies confirm: 
Presence of a site with 2 or more seeps/springs should be considered SWH. 
The area of ELC ecosite containing the seeps/springs is the SWH. The protection of 
the function of the feature considering the slope, vegetation, height of trees and 
groundwater condition need to be considered in delineation the habitat 

Requisite Ecosites 

 The headwaters of tributaries of the Kapuskasing River that are found 
within the study area, may include areas with seeps/springs. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Evidence of Moose and Black Bear were recorded within the study 
area. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 Several small and isolated seeps were identified during the field studies 
completed by Northern Bioscience (2014).  

Evaluation of Significance 

 Seeps have been confirmed in the study area and may be present 
within the  headwaters of tributaries of the Kapuskasing River. Potential 
impacts associated with the Project on this habitat type will be 
discussed further in Section 5. 

Aquatic Feeding Habitat 

Moose Habitat may be found in all 
forested ecosites adjacent to 
water. 

Candidate SWH Criteria 
OMNR maps these locations on Crown land and rate the site on a scale of 1 – 4, with 
4 having the greatest potential.  Feeding sites classed 3 or 4 are candidate significant 
areas.   
Identification of Moose Aquatic Feeding Areas should follow the method outlined in 
OMNR’s Selected Wildlife and Habitat Features: Inventory Manual 
Wetlands and isolated embayments in rivers or lakes which provide an abundance of 
submerged aquatic vegetation such as pondweeds, water milfoil and yellow water lily 
are preferred sites.  Adjacent stands of lowland conifer or mixed woods will provide 
cover and shade 
Confirmed SWH Criteria 
Moose Aquatic Feeding Habitat identified and ranked 3 or 4 by OMNR are considered 
SWH. 
The area of the habitat includes the ELC ecosite area and adjacent stands (120m) of 
mixed or conifer forest, particularly those that provide thermal cover and/or travel 
corridors to other habitat features are considered significant. 
Surveys should be conducted from mid June to end of July when submergent aquatic 
vegetation has peaked   
Surveys should confirm the use of the site by moose or other species through 
observation of animal presence, tracks, etc. 
If Aquatic Feeding Habitat is considered SWH, then Movement Corridors are to be 
considered (see Table 4-46, Animal Movement Corridors) 

Requisite Ecosites 

 Suitable moose aquatic feeding areas (MAFA) is present within the 
forested communities along the Kapuskasing River and lakes, ponds 
and wetlands found within the study area.  

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Evidence of Moose was recorded within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

The moose aquatic feeding habitat data set was obtained from LIO (MNR, 2013).  
The majority of the MAFA records are found south of Elsas which is outside of 
the study area. There is one record of a MAFA within the study area, 
approximately 620 m west of the Kapuskasing River.  This MAFA is found along 
a tributary of the Kapuskasing . 

 

Evaluation of Significance 

 There are no confirmed records of MAFAs within the immediate areas 
surrounding the Project based on information obtained from the MNR 
(i.e., GIS data set).  The MNR has extensive knowledge about moose 
habitat in the area and therefore, studies were not completed to identify 
additional MAFAs not recorded by the MNR. The nearest known record 
of a MAFA is found north of the Clouston Rapids and approximately 
620 m west of the Kapuskasing River. The Project is not expected to 
have an impact on this habitat type and will not be considered further.  
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Mineral Lick 

Moose; Porcupine Habitat may be found in all 
treed ecosites. 

Candidate SWH Criteria 
This habitat component is found in upwelling groundwater and the soil around these 
seepage areas.  It typically occurs in areas of sedimentary and volcanic bedrock.  In 
areas of granitic bedrock, the site is usually overlain with calcareous glacial till 
Confirmed SWH Criteria 
The area of the habitat is the wetland, seep or spring containing the mineral lick and 
120m of undisturbed contiguous forest around the site dependant on level of 
disturbance in the area. 
Field investigations should be conducted in early spring prior to leaf out.  Since sites 
will be very difficult to locate, consider using a small aircraft. 

Requisite Ecosites 

 The study area is dominated by treed communities. 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Evidence of Moose was recorded within the study area. 
Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 The mineral lick data set was requested from LIO, however, no records 
were provided (MNR, 2013).   

Evaluation of Significance 

 There are no confirmed records of mineral licks found within the study 
area. The MNR has extensive knowledge about moose habitat in the 
area and therefore, studies were not completed to identify additional 
mineral lick habitat not recorded by the MNR. This habitat type will not 
be discussed further. 

Denning Sites for Mink, Otter , Marten, Fisher and Eastern Wolf 

Mink; Otter; Gray Wolf; Canada Lynx 
Cavity Users 
Marten; Fisher 
Special Concern (ESA, 2007) 
Eastern Wolf 
 

Habitat may be found in all 
treed ecosites. 

Candidate SWH Criteria 
Mink prefer shorelines dominated by coniferous or mixed forests with dens usually 
underground.  Mink will often use old muskrat lodges.  Mink may den in root masses 
along shorelines of water bodies. 
Otters prefer undisturbed shorelines along water bodies that support productive fish 
populations with abundant shrubby vegetation and downed woody debris for denning.  
They often use old beaver lodges or log jams and crevices in rock piles. 
Marten and fisher share the same general habitat, requiring large tracts of coniferous 
or mixed forests of mature or older age classes.  Denning sites are often in cavities in 
large trees or under large downed woody debris. 
Wolves prefer a more interior forest condition for locating their den sites. Wolves 
require sandy ground, sloped for excavation (esker areas should be examined as 
potentially key sites). 
Lynx den sites are most often associated with the presence of downed woody debris. 
Black bears, particularly sub-adults, will often den in the base of hollow trees.  In 3E 
such trees are rare and primarily consist of large diameter cedar or sometimes large 
white spruce. 
Confirmed SWH Criteria 
Wolf den sites (gray or eastern) and a 200m radius will be considered significant. 
Any known active denning site and a 100 m radius around it with the remaining listed 
species is considered to be significant.  
Extensive searches for denning sites are not recommended as they are very difficult to 
locate but protection of appropriate habitat should be considered during planning. 
 

Requisite Ecosites 

 The study area is dominated by treed communities. 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Mink was recorded within the study area. The other indicator species 
area also likely present. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 Suitable denning sites for Mink, Otter, Marten, Fisher are likely present 
within the study area. Potential impacts associated with the Project on 
this habitat type will be discussed further in Section 5. 
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Wolf Rendezvous Sites 

Gray Wolf 
Special Concern (ESA, 2007) 
Eastern Wolf 

Isolated open areas including 
bogs, fens, meadows, clearcuts. 

Candidate SWH Criteria 
Rendezvous sites may be found in a variety of habitats such as open bogs, burns, 
clearcuts, beaver meadows, and open forest.  
Rendezvous sites are often used by wolf packs during multiple years.  
Areas used as rendezvous sites one year may be used as den sites in a subsequent 
year.  
Wolves in remote areas, or where prone to harvest by humans, appear to have a low 
tolerance for human activity near rendezvous sites. 
Confirmed SWH Criteria 
The identified rendezvous site and a 200 m radius from the site are considered the 
SWH. 

Requisite Ecosites 

 There are wetlands within the study, as well as meadows and clearcuts 
that may support this habitat type. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 No indicator species were recorded during the field studies, although 
they may be present. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 No documented evidence of this habitat present within the study area. 
However, suitable habitat is present. Potential impacts associated with 
the Project on this habitat type will be discussed further in Section 5.  

Amphibian Breeding Habitat (Woodland) 

Eastern Newt; Blue-spotted Salamander; Spotted 
Salamander; Four-toed Salamander; Spring Peeper; 
Wood Frog; American Toad 

All treed upland ecosites, 
however more likely on fine 
textured moist ecosites (e.g., 
B119-125) 
The wetland breeding ponds 
(including vernal pools) may be 
permanent or seasonal, large or 
small in size and could be 
located within or adjacent to the 
woodland.  
 

Candidate SWH Criteria 
Presence of a wetland, lake or pond of area >500m2 (about 25m diameter) within or 
adjacent (within 120m) to a woodland (no minimum size).  The wetland, lake or pond 
and surrounding forest, would be the Candidate SWH.  Some small wetlands may not 
be mapped and may be important breeding pools for amphibians.  
Pools need to be present until mid-July. 
Breeding pools within the woodland or the shortest distance from forest habitat are 
more significant because of reduced risk to migrating amphibians and more likely to 
be used. 
Woodlands with permanent ponds or those containing water in most years until mid-
July are more likely to be used as breeding habitat. 
Confirmed SWH Criteria 
Studies confirm; 
Presence of 1 or more of the listed salamander species; or 2 or more of the frogs or 
toads with at least 100 individuals (adults, juveniles, eggs/larval masses) is significant. 
The habitat is the wetland and treed area or adjacent ELC treed ecosites. The amount 
of area protected is dependent on slope, riparian vegetation, high water mark, density 
and height of trees and ground/surface water condition. 
A study to determine this SWH will be required during the spring when amphibians are 
migrating or are concentrated around suitable breeding habitat within the woodland. 

Requisite Ecosites 

 The potential requisite ecosites found within the study area include: 
B119 (Moist, Fine: Aspen – Birch Hardwood) which corresponds to 
ecosites NE6f, NE6m, NE7m, NE10; B120 (Moist, Fine: Elm – Ash 
Hardwood) which corresponds to ecosites NE10. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 American Toad, Blue-spotted Salamander and Wood Frog were 
recorded during the field studies (Hatch, 2012; Northern Bioscience, 
2014).    

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 Suitable amphibian breeding habitat (woodland) is present throughout 
the study area. Potential impacts associated with the Project on this 
habitat type will be discussed further in Section 5.   
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Amphibian Breeding Habitat (Wetland 

Eastern Newt; American Toad; Spotted Salamander; 
Four-toed Salamander; Blue-spotted Salamander; Gray 
Treefrog; Boreal Chorus Frog; Northern Leopard Frog; 
Green Frog; Mink Frog; Wood Frog; Spring Peeper 

Rich swamps and thickets, 
vernal/seasonal pooling, 
riparian and variety of wetland 
interiors and margins 
B128-135; B141-152; B223-224 
 

Candidate SWH Criteria 
Wetlands and pools (including vernal pools) >500m2 (about 25m diameter) supporting 
high species diversity are significant; some small or ephemeral habitats may not be 
identified on OMNR mapping and could be important amphibian breeding habitats. 
Wetlands and pools need to persist until mid-July. 
Presence of shrubs and logs increase significance of pond for some amphibian 
species because of available structure for calling, foraging, escape and concealment 
from predators. 
Confirmed SWH Criteria 
Studies confirm: 
Presence of breeding population of 1or more of the listed salamander species or 3 or 
more of the listed frog or toad species with at least 20 breeding individuals (adults, 
juveniles, eggs/larval masses). 
The ELC ecosite area and the shoreline are the SWH. 
Surveys to confirm breeding to be completed during spring (Apr to June) when 
amphibians are migrating, calling and breeding within the wetland habitats. 
If a SWH is determined for Amphibian Breeding Habitat (Wetlands) then Amphibian 
Movement Corridors are to be considered (see Table 4.47, Animal Movement 
Corridors). 
 

Requisite Ecosites 

 The potential requisite ecosites found within the study area include: 
B128 - Organic Intermediate Conifer Swamp (i.e., ecosites NE11, 
NE12, NE13p); B129 - Organic Rich Conifer Swamp (i.e., ecosites 
NE13p, NE13r); B130 - Intolerant Hardwood Swamp (i.e., ecosites 
NE9r, NE10); B223 - Mineral Intermediate Conifer Swamp (i.e., 
ecosites NE8, NE9p, NE9r, NE10); B224 - Mineral Rich Conifer Swamp 
(i.e., ecosites NE9p, NE9r).  

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 American Toad, Blue-spotted Salamander and Wood Frog were 
recorded during the field studies (Hatch, 2012; Northern Bioscience, 
2014). Northern Bioscience (2014) also documented Green Frog and 
Mink Frog within the study area. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 Suitable amphibian breeding habitat (wetland) is present throughout the 
study area. Potential impacts associated with the Project on this habitat 
type will be discussed further in Section5.   

Mast Producing Areas 

Black Bear; White-tailed deer; Ruffed Grouse All shrub and treed ecosites 
capable of producing mast. 

Candidate SWH Criteria 
Significant tree species include mountain ash and pin cherry.  Significant shrub 
species include blueberries, raspberries, beaked hazel and choke cherry.  
Some Oak or other hard-mast producing species may be present in 3E and its’ 
significance should be evaluated as encountered because of its importance as a food 
source for various wildlife species. 
Recently disturbed sites (fire or logging), large bedrock outcroppings, forest openings 
or utility corridors >1 ha provide excellent sites for mast producing shrubs.  
Permanent open sites providing long-term food sources are more significant. 
Confirmed SWH Criteria 
Natural open sites with abundant (50% ground cover) Í mast producing shrubs (e.g. 
Raspberry, Blueberry and Beaked hazel) species are considered significant. 
Anthropogenic disturbances (logging or otherwise) may be considered significant at 
the discretion of OMNR. 
Area of the early successional habitat or treed ELC ecosite with mast-producing trees 
or shrubs is the SWH. 
Surveys should be conducted from June to August when plants are actively growing to 
determine presence.   
 

Requisite Ecosites 

 Suitable mast producing areas are present within the study area. 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Moose and Black Bear were recorded during the field studies; other 
indicator species may also be present. 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 The mast producing data set identified one mast producing area which 
is outside of the study area (MNR, 2013).   

Evaluation of Significance 

 Mast producing stands were limited in the study area and not 
considered to be significant.   



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 

 

H336542-0000-07-124-0012, Rev. C, 
Page 4-113

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 
 

SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNMNR 2012BR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Sharp-tailed Grouse Leks 

Sharp-tailed Grouse B029-031; B044-046; B060-
062; B077-079; B093-095; 
B109-111; B126; B136-141 
 
 

Candidate SWH Criteria 
The lek or dancing ground consists of bare, grassy area as the core of the lekking 
area, and may contain some sparse shrubland.   
There is often a knoll or slightly elevated rise in topography associated with the site.  
This is a better drained site less likely to collect water. 
Leks are typically a grassy field/meadow separated by >15ha from adjacent 
shrublands and >30ha from adjacent treed areas. 
Field/meadows are to be >15ha when adjacent to shrubland and >30ha when 
adjacent to deciduous stands. 
Field/meadows are to be as undisturbed as possible with low intensities of agriculture 
(light grazing or late haying). 
Leks will be used annually if not destroyed by cultivation or invasion by woody plants 
or tree planting. 
Confirmed SWH Criteria 
Studies confirming lek habitat are to be completed from March to June.  Any site 
confirmed with sharp-tailed grouse courtship activities is considered significant. 
The ELC ecosite plus a 200 meter area with shrub or deciduous trees is the lek 
habitat. 
 

Requisite Ecosites 

 The potential requisite ecosites found within the study area include: 
B126 – Low Treed Bog (i.e., ecosite NE14); B136 – Sparse Treed Fen 
(i.e., ecosite NE14); B137 – Sparse Treed Bog (i.e., ecosite NE14). It 
should be noted that other unclassified wetlands found within the study 
area may fit the requisite ecosite descriptions. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 No indicator species were recorded during the field studies.  
Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information 
sources related to this habitat type. 

Evaluation of Significance 

 Suitable Sharp-tailed Grouse leks may be present throughout the study 
area. Field studies were not completed to verify the presence/absence 
of this habitat type. Potential impacts associated with the Project on this 
habitat type will be discussed further in Section 5.   

* Presence/absence is based on background information and where feasible, data collected from the field. The absence of any of the ecosites identified in this table does not necessarily mean they are not present. 
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4.2.7.3.4 Habitats of Species of Conservation Concern 

The NHRM (MNR, 2010b) defines habitats of species of conservation concern as:  

 species that are designated at the national level as endangered or threatened by 

COSEWIC, which are not protected in regulation under the Endangered Species Act 

(ESA); 

 species listed as special concern under the ESA on the Species at Risk in Ontario 

(SARO) List; 

 habitat for species that are rare or substantially declining, or have a high percentage of 

their global population in Ontario. 

The Significant Wildlife Habitat Technical Guide (SWHTG) (MNR, 2000) defines rare or 

significant species at six levels: globally significant; nationally significant; provincially 

significant; regionally significant; locally significant (within a Site District); significant within a 

planning authority’s jurisdiction. The levels of rarity are defined below: 

 Globally rare – Species are assessed by NatureServe and assigned a global 

conservation status rank (G-rank) of G1 to G3. 

 Nationally rare – Species are designated by the Committee on the Status of 

Endangered Wildlife in Canada (COSEWIC) as Endangered, Threatened or Special 

Concern and/or listed on Schedule 1 of the Species at Risk Act (SARA) and not protected 

in regulation under the ESA.  Species that are designated as Endangered or Threatened 

on Schedule 1 of SARA are considered “species at risk” in this report as they are 

protected under federal regulation. 

 Provincially rare – Species are designated by the MNR and include: species listed as 

Special Concern on the SARO List (Ontario Regulation 230/08) and species that are 

assigned a provincial (i.e. sub-national) conservation status rank of S1 to S3 and are not 

on the SARO List.  

 Regionally rare – Species that are not assigned a formal designation, however, have 

been recognized as declining within a planning jurisdiction by government and / or non-

government authorities (e.g., Ecoregion 3E). These also include species that have a high 

percentage of their global population in Ontario and are rare or uncommon in the 

planning area 

 Locally rare – Species considered important within an Ecodistrict (e.g., Ecodistrict 3E-2) 

or municipality, based on recommendations from the Conservation Advisory Committee” 

(MNR, 2000).   

 Conservation priority – Species whose populations are known to be experiencing 

substantial declines in Ontario or that are subjects of recovery programs.  The Ontario 

Landbird Conservation Plan: Boreal Hardwood Transition, North American Bird 

Conservation Region 12 (Ontario Partners in Flight, 2008) provides a list of priority 
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species and conservation objectives.  Species that have a conservation objective of 

Reverse Decline (has declined to a less desirable level) or Halt Decline (declined but is 

still at an acceptable level) are considered to meet the criteria of a species of 

conservation concern. 

Species of conservation concern does not include provincially or federally designated species 

listed as Endangered or Threatened and protected in regulation under the ESA or Schedule 1 

of SARA.  Those species are identified as “Species at Risk” and are discussed in 

Section 4.2.8.   

The habitat guilds and criteria outlined in the SWH Ecoregion 3E Criterion Schedule (MNR, 

2012) was used to determine the presence/absence and evaluate the significance of habitat 

for species of conservation concern recorded within the study area.  An assessment of each 

of the habitat guilds associated with this category is provided in Table 4-46.     
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Table 4-45: Assessment of Habitat for Species of Conservation Concern 

SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MMNR 2012NR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Marsh Bird Breeding Habitat 

American Bittern; Sora; Red-necked Grebe; Pied-billed 
Grebe; Ring-necked Duck; Lesser Scaup; Ruddy Duck; 
American Coot; Sandhill Crane; Virginia Rail; Trumpeter 
Swan 
Special Concern (O. Reg. 230/08) 
Yellow Rail 
Black Tern 
 

B134-B152 
 

Candidate SWH Criteria 
Nesting occurs in wetlands. 
All wetland habitat is to be considered as long as there is shallow water with 
emergent aquatic vegetation present 
Confirmed SWH Criteria 
Studies confirm: 
Presence of any combination of 5 or more of the listed species. 
Presence of one or more breeding pair of trumpeter swans is significant. 
Note: any wetland with breeding of 1 or more Black Terns or Yellow Rail is SWH. 
Area of the ELC ecosite is the SWH. 
Breeding surveys should be done in May-July when these species are actively 
nesting in wetland habitats. 
Evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind Power 
Projects” 

Requisite Ecosites  

 Suitable habitat is present within the marshes surrounding waterbodies 
found in the study area. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Ring-necked duck and Sandhill Crane were documented in the study area 
(Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 LIO mapping show wetlands throughout the study area. 

Evaluation of Significance 

 Suitable habitat is present within the study area. Potential impacts 
associated with the Project on this habitat type will be discussed further in 
Section 5.   

Open Country Bird Breeding Habitat 

Vesper Sparrow; Le Conte’s Sparrow; Northern Harrier; 
Savannah Sparrow 
Special Concern (O. Reg. 230/08) 
Short-eared Owl 
 

All Field, Meadow and Sparse 
Shrub ecosites 
B08-09; B20-21; B29-31; B44-
46; B60-62; B77-79; B93-95; 
B109-111 
 

Candidate SWH Criteria 
Large field/meadow areas (includes natural and cultural fields and meadows) >30 ha.  
Field/meadow not Class 1 or 2 agricultural lands, and not being actively used for 
farming (i.e. no row cropping or intensive hay or livestock pasturing in the last 5 
years). 
Field/meadow sites considered significant should have a history of longevity, either 
abandoned fields, mature hayfields and pasturelands that are at least 5 years or 
older.  
The indicator bird species are area sensitive requiring larger field/meadow areas than 
the common Field/meadow species. 
Confirmed SWH Criteria 
Field Studies confirm: 
Presence of nesting or breeding of 2 or more of the listed species. 
A field with 1 or more breeding Short-eared Owls is to be considered SWH. 
The area of SWH is the contiguous ELC ecosite field areas. 
Conduct field investigations of the most likely areas in spring and early summer when 
birds are singing and defending their territories. 
Evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind Power 
Projects” 

Requisite Ecosites  

 None 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Northern Harrier was documented in the study area (Northern Bioscience, 
2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information sources 
related to this habitat type. 

Evaluation of Significance 

 This habitat type is absent from the study area.   
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MMNR 2012NR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Shrub/Early Successional Bird Breeding Habitat 

Clay-colored Sparrow; Field Sparrow; Ruffed Grouse; 
Eastern Kingbird 
 

All sparse shrub and shrub 
ecosites 
B09-10; B21-22; B31-32; B46-
47; B62-63; B79-80; B95-96; 
B111-112; B134-135 

Candidate SWH Criteria 
Large natural field areas succeeding to shrub and thicket habitats>30 ha in size. 
Shrub land or early successional fields, not class 1 or 2 agricultural lands, not being 
actively used for farming (i.e. no row-cropping, haying or live-stock pasturing in the 
last 5 years). 
Larger shrub thicket habitats (>30 ha) are most likely to support and sustain a 
diversity of these species. 
Shrub and thicket habitat sites considered significant should have a history of 
longevity, either abandoned fields or pasturelands.  
Confirmed SWH Criteria 
Field Studies confirm: 
Presence of nesting or breeding of 2 or more of species listed.  
The area of the SWH is the contiguous ELC ecosite area. 
Conduct field investigations of the most likely areas in spring and early summer when 
birds are singing and defending their territories 
Evaluation methods to follow “Bird and Bird Habitats: Guidelines for Wind Power 
Projects” 

Requisite Ecosites  

 Limited shrub and early successional habitat present within the study 
area. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 No indicator species were recorded during the field studies (Hatch, 2012; 
Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information sources 
related to this habitat type. 

Evaluation of Significance 

 Limited shrub and early successional habitat (<30 ha) present within the 
study area and no target species recorded during field studies. This 
habitat type is not considered significant. 

Special Concern and Rare Wildlife Species 

All Special Concern and Rare (S1-S3, SH) plant and 
animal species.  Lists of these species are tracked by the 
Natural Heritage Information Centre. 

All plant and animal element 
occurrences (EO). 
Older element occurrences 
were recorded prior to GPS 
being available, therefore 
location information may lack 
accuracy 
 

Candidate SWH Criteria 
When an element occurrence is identified within a 1 or 10 km grid for a Special 
Concern or rare species; linking candidate habitat on the site to ELC Ecosites needs 
to be completed.  
Confirmed SWH Criteria 
Studies Confirm: 
Assessment/inventory of the site for the identified special concern or rare species 
needs to be completed during the time of year when the species is present or easily 
identifiable. 
Habitat form and function needs to be assessed from the assessment of vegetation 
types and an area of significant habitat that protects the rare or special concern 
species identified.   
The area of the habitat to the finest ELC scale that protects the habitat form and 
function is the SWH; this must be delineated through detailed field studies. 
 

Requisite Ecosites  

 Suitable habitat for special concern species is present within the study 
area. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Special concern species recorded in the study area include: Canada 
Warbler, Common Nighthawk, Bald Eagle and Eastern Wood-Pewee 
(Northern Bioscience, 2014). 

Confirmed SWH (i.e., identified by the MNR, official plan, management 
strategy/plan) 

 No information was obtained from the MNR or other information sources 
related to this habitat type. 

Evaluation of Significance 

 Suitable habitat is present within the study area. Potential impacts 
associated with the Project on this habitat type will be discussed further in 
Section 5.   

* Presence/absence is based on background information and where feasible, data collected from the field. The absence of any of the ecosites identified in this table does not necessarily mean they are not present. 
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4.2.7.3.5 Animal Movement Corridors 

The NHRM (MNR, 2010b) describes animal movement corridors as: 

 Habitats that link two or more wildlife habitats that are critical to the maintenance of a 

population of a particular species or group of species. 

 Habitats with a key ecological function to enable wildlife to move, with minimum mortality, 

between areas of significant wildlife habitat or core natural areas. 

The criteria outlined in the SWH Ecoregion 3E Criterion Schedule (MNR, 2012) was used to 

determine the presence/absence and evaluate the significance of animal movement corridors 

within the study area.  An assessment of each of the habitat types associated with this 

category is provided in Table 4-47.     
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Table 4-46: Assessment of Animal Movement Corridors 

SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Amphibian Movement Corridors 

Wood Frog; Northern Leopard Frog; Green Frog; Mink 
Frog; American Toad; Four-toed Salamander 

Corridors may be found in all 
ecosites associated with water. 
Corridors will be determined 
based on identifying the 
significant breeding habitat for 
these species (see Table 4.44, 
Specialized Habitat for Wildlife) 

Candidate SWH Criteria 
Movement corridors between breeding habitat and summer habitat. 
Movement corridors must be determined when Amphibian Breeding Habitat 
(Wetland) is confirmed as SWH (see Table 4.44, Specialized Habitat for 
Wildlife). 
Confirmed SWH Criteria 
Field Studies must be conducted at the time of year when species are expected 
to be migrating or entering breeding sites (April-July). 
Corridors should consist of native vegetation, roadless area, no gaps such as 
fields, waterways or bodies, and undeveloped areas are most significant 
Corridors should be at least 200m wide with gaps <20m and if following riparian 
area with at least 15m of vegetation on both sides of waterway. Shorter corridors 
are more significant than longer corridors; however amphibians must be able to 
get to and from their summer and breeding habitat 

Requisite Ecosites 

 There are several wetlands, rivers and streams present within the study area. 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 American Toad and Wood Frog were recorded during the field studies; other 
indicator species may also be present.  

Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 The wildlife travel corridor data set was requested from LIO (MNR, 2013). 
There were no records of wildlife corridors within the study area (MNR, 2013).  

Evaluation of Significance 

 Studies were not completed to confirm the presence/absence of amphibian 
movement corridors within the study area. As there is suitable amphibian 
breeding habitat (wetland) within the study area, amphibian movement 
corridors are assumed to be present. Potential impacts associated with the 
Project on this habitat type will be discussed further in Section 5.   

Cervid Movement Corridors 

Moose Corridors may be found in all 
treed ecosites. 

Candidate SWH Criteria 
Movement corridor must be determined when Moose Aquatic Feeding Area 
(MAFA) and Mineral Lick Habitat are confirmed to be present (see Table 4.44, 
Specialized Habitat for Wildlife).  
Corridors typically follow riparian areas, woodlots, areas of physical geography 
(ravines, or ridges). 
Corridors will be multi-functional (i.e., utilized by other mammal species). 
Confirmed SWH Criteria 
Studies must be conducted at the time of year when moose are moving to 
mineral licks or aquatic feeding areas (May – July). 
Studies should include a description of surrounding forest matrix for 
determination of significance. 
Corridors that lead moose to MAFAs and mineral licks should remain intact.  
Corridors with greater canopy coverage width having fewer gaps are more 
significant. 

Requisite Ecosites 

 The study area is dominated by forested communities. 
Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Evidence of moose was recorded during the field studies. 
Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 The wildlife travel corridor data set was requested from LIO (MNR, 2013). 
There were no records of wildlife corridors within the study area (MNR, 2013).  

Evaluation of Significance 

 Based on information obtained from the MNR LIO data layers, there are no 
mineral licks present within the study area and one record of a MAFA located 
620 m west of the Kapuskasing River.  This habitat type may be present, 
however will not be discussed further as the Project is unlikely to have an 
impact on cervid movement corridors given the vast amount of wilderness in 
the surrounding area.  Also, the forested and wetland communities 
surrounding the MAFA found within the study area that would function as a 
suitable movement corridor is greater than 600 m west of the Kapuskasing 
River and would not have a direct impact on moose or impede their ability to 
access required habitats. Therefore, this habitat type will not be discussed 
further.  
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SIGNIFICANT WILDLIFE HABITAT (SWH) CRITERIA (MNR, 2012) 

*PRESENCE/ABSENCE AND EVALUATION OF SIGNIFICANCE 
INDICATOR WILDLIFE SPECIES 

PROVINCIAL ELC ECOSITE 
CODES 

HABITAT CRITERIA 

Furbearer Movement Corridors 

Mink; Marten; Fisher; Otter ; Canada Lynx All treed ecosites adjacent to or 
within shoreline habitats. 

Candidate SWH Criteria 
Mink and Otter den sites are typically found within a riparian area of a lake, river, 
stream or wetland.  The den site will potentially have a movement corridor 
associated with it. 
Den sites of other furbearer species may be more associated with social, 
hunting, breeding or other behaviours. 
Movement corridors must be determined when Denning Sites for Mink, Otter, 
Marten Fisher and Eastern Wolf are confirmed to be present (see Table 4.44, 
Specialized Habitat for Wildlife). 
Confirmed SWH Criteria 
Studies to confirm: 
Studies must be conducted at the time of year (March to June) when mink or 
otter are using the denning sites. Studies can be based on observation or from 
track and scat surveys. 

Requisite Ecosites 

 The forested communities adjacent to shorelines, including the Kapuskasing 
River, may provide suitable furbearer movement corridors. 

Indicator Wildlife Species (i.e., presence known or confirmed during field studies) 

 Mink was recorded during the field studies; other indicator species may also 
be present.  

Confirmed SWH (i.e., identified by the MNR, official plan, management strategy/plan) 

 The wildlife travel corridor data set was requested from LIO (MNR, 2013). 
There were no records of wildlife corridors within the study area (MNR, 2013).  

Evaluation of Significance 

 Studies were not completed to confirm the presence/absence of furbearer 
movement corridors within the study area. As there is suitable denning sites 
for Mink, Otter, Fisher and Eastern Wolf within the study area, movement 
corridors associated with these species are also assumed to be present. 
Potential impacts associated with the Project on this habitat type will be 
discussed further in Section 5.   

* Presence/absence is based on background information and where feasible, data collected from the field. The absence of any of the ecosites identified in this table does not necessarily mean they are not present. 
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4.2.8 Species at Risk 
Federal and provincially designated species at risk (i.e., listed on SARA or ESA, 2007) known 

or have the potential to occur within the study area are summarized in Table 4-48 below: 

Table 4-47  Species at risk that have been documented or have the potential to occur within the 
study area 

Species 
Status* 

COSEWIC / 
ON 

Notes 

Bald Eagle 
Haliaeetus leucocephalus 

NAR/SC 

This species nests on the top of large trees near bodies of water 
where it feeds on fish and waterfowl.  At least one bald eagle nest is 
known to occur in the study area. It is possible that there are other 
pairs nesting along the river.   
 
No Bald Eagles were observed during 2013 fieldwork, but known to 
nest in the Gordon Cosins Forest (Tembec 2010).  Several birds were 
observed by Hatch (2011). 

Barn Swallow  
Hirundo rustica 

THR/THR 

Not observed during 2013 fieldwork and not documented within about 
10 km in the Breeding Bird Atlas database, eBird (2013), or NHIC 
(2013). Nearest records are at the town of Kapuskasing.  No typical 
breeding habitat (buildings and bridges) is found in the study area 
although birds may forage along the river. 

Black Tern 
Childonia nigra 

NAR/SC 

This species nests colonially on marshy ponds where they also forage 
for fish.  Habitat of this type is not common within the proposed head 
ponds. 
 
No Black Terns were observed during 2013 fieldwork and not 
documented within > 10 km in the Breeding Bird Atlas database, eBird 
(2013), or NHIC (2013). Potential breeding habitat (large open 
wetlands) are present along the proposed transmission line. 

Bobolink 
Dolichonyx oryzivorus 

THR /THR 

Bobolink is a grassland species often associated with tall-grass 
prairies and agricultural operations.   
 
This species was not observed during 2013 fieldwork and not 
documented within > 10 km in the Breeding Bird Atlas database, eBird 
(2013) or NHIC (2013).  Nearest records are associated with 
agricultural areas at Timmins and Kapuskasing.  No habitat (hayfields, 
pastures) present in the study area.   

Canada Warbler  
Wilsonia canadensis 

THR/SC 

This species nest in wet, mixedwood forest with a well-developed 
shrub layer, predominantly occurring on the Canadian Shield in 
eastern Ontario.  Habitat of this type is not available within the 
proposed head ponds. 
 
Two singing males present in 2013 along the proposed transmission 
line and suitable habitat is present. 

Chimney Swift 
Chaetura pelagica 

THR /THR 

This species nests in caves, hollow trees, tree cavities and around 
urban settlements such as chimneys.  Habitat of this type is 
uncommon within the proposed head ponds. 
 
The Chimney Swift was not observed during 2013 fieldwork and not 
documented within > 10 km in the Breeding Bird Atlas database, eBird 
(2013) or NHIC (2013).  No typical breeding habitat (chimneys) and 
no documented use in study area. 
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Species 
Status* 

COSEWIC / 
ON 

Notes 

Common Nighthawk 
Chordeiles minor 

THR/SC 

This species nests in vegetation free areas such as recent burns, 
logged areas and dunes.  This type of habitat is available within the 
region, however none is available within the proposed head ponds. 
 
The Common Nighthawk was detected on a sound recorder during 
2013 fieldwork.  There is an additional record of three birds from the 
Kapuskasing River about 6 km north of Near North Boundary on June 
8 2009 (eBird 2013). Potential breeding habitat is present in cutovers 
and rock knobs. 

Eastern Meadowlark 
Sturnella magna 

THR/THR 
Not observed during 2013 fieldwork and not documented within > 
10 km in the Breeding Bird Atlas database, eBird (2013) or NHIC 
(2013).   No habitat (hayfields, pastures) present in the study area.   

Eastern Wood-Pewee 
Contopus virens 

SC/SC 
Singing male present in 2013 along the proposed transmission line 
about 2.5 km east of Middle Township, and suitable habitat present.   

Golden Eagle 
Aquila chysaetos 

NAR/END 

This species is listed as endangered due to human persecution as it 
was widely believed that golden eagles prey on livestock.  A golden 
eagle was observed by helicopter approximately 1 km upstream from 
the Outlet site, however given the habitat of the study area it is mostly 
likely a transient individual and likely not breeding. 
 
This species was not observed during 2013 fieldwork and not 
documented within > 10 km in the Breeding Bird Atlas database, eBird 
(2013) or NHIC (2013). No known nesting habitat (cliffs) present 
nearby.   

Olive-sided Flycatcher 
Contopus cooperi 

THR/SC 

This species is found along the forest edge and openings with tall live 
trees or snags for perching.  Habitat of this type is limited and is most 
likely to be found around Cedar Rapids where logging has taken 
place. 
 
No Olive-sided Flycatchers were observed during 2013 fieldwork and 
not documented within > 10 km in the Breeding Bird Atlas database, 
eBird (2013) or NHIC (2013) but within the breeding range of the 
species and potential nesting habitat present. 

Peregrine Falcon  
Falco peregrinus anatum 

SC/SC 

Not observed during 2013 fieldwork and not documented within about 
40 km in the Breeding Bird Atlas database, eBird (2013), or NHIC 
(2013).  No suitable breeding habitat (defined as cliffs with suitable 
ledges and a vertical drop of at least 15 m and a linear cliff length of at 
least 100 m (Ratcliff and Foster 2005).  “Good” habitat has a vertical 
cliff face of at least 30 m and a minimum cliff length of 250 m.  
“Marginal” habitat has a vertical cliff face of 15 to 30 m and a 
minimum cliff length of 100 m.   Nearest known nesting sites are in 
open pit mines at Timmins.  Migration through the study area is 
probable. 

Rusty Blackbird Euphagus 
carolinus 

SC/NAR 

Not observed during 2013 fieldwork and not documented within about 
40 km in the Breeding Bird Atlas database, eBird (2013), or NHIC 
(2013).  Several Rusty Blackbirds were observed east of the Ivanhoe 
River in 2013 and were apparently nesting (Harris et al. 2014). 
Breeding habitat (shorelines, wetlands) present in the study area. 
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Species 
Status* 

COSEWIC / 
ON 

Notes 

Short–eared Owl 
Asio flammeus 

SC/SC 

This species prefers open habitats, such as marshes and fields, 
where they forage for small rodents.  Habitats of this type are fairly 
common within the project area. 
 
No Short-eared Owls observed during 2013 fieldwork and not 
documented within > 10 km in the Breeding Bird Atlas database, eBird 
(2013) or NHIC (2013). No known nesting sites in the Gordon Cousins 
forest (Tembec 2010). Potential breeding habitat (large open 
wetlands) is present within the study area. 

Whip-poor-will Caprimulgus 
vociferous 

THR/THR 

No Whip-poor-will observed during 2013 fieldwork and not 
documented within > 35 km in the Breeding Bird Atlas database, eBird 
(2013), or NHIC (2013).  There is an eBird record of a calling bird on 
July 7 2011 about 35 km southeast of Lapinigam on the Ivanhoe 
River.  Suitable breeding habitat bedrock ridges and foraging habitat 
over lakes. 

Wood Thrush 
Hylocichla mustelina 

THR/- 
Not observed during 2013 fieldwork and not documented within about 
40 km in the Breeding Bird Atlas database, eBird (2013), or NHIC 
(2013).  Study area is > 100 km north of known range.  

Yellow Rail 
Coturnicops noveboracensis 

SC/SC 

Not observed during 2013 fieldwork and not documented within about 
10 km in the Breeding Bird Atlas database, eBird (2013) or NHIC 
(2013). Potential breeding habitat (large open wetlands) present along 
the proposed transmission line). 

Little Brown Myotis, Northern 
Myotis  
 Myotis lucifugus and M. 
septentrionalis 

END/END 
END/END 

 

Known to occur in the surrounding area.  No hibernacula in the study 
area, but potential maternal habitat (large diameter snag trees) 
present and potential foraging habitat along the Kapuskasing River 
and elsewhere. 

Monarch 
Danaus plexippus 

SC/SC 
Not observed during 2013 fieldwork, nor were the larval host plants 
(milkweeds; Asclepias spp.).  

Wood Turtle 
Glyptemys insculpta 

THR/END 
The study area is north of the area where regulation of Wood Turtle 
habitat is recommended (Ontario Wood Turtle Recovery Team 2010). 

Snapping Turtle 
Chelydra serpentina 

SC/SC 
Not observed during 2013 fieldwork or reported within about 100 km 
in Ontario Nature (2014).  Confirmed to occur at Foleyet, about 50 km 
south of Lapinigam (OMNR data). 

Cougar 
Puma concolor couguar 

DD/END 

The status of Cougar in the Kapuskasing area is unclear (Tembec 
2010). There are no substantiated records.  Forest management that 
provides Moose and White-tailed Deer for prey is expected to provide 
suitable habitat.   

Woodland Caribou Rangifer 
tarandus caribou  

THR/THR 
Woodland Caribou are found in the northern part of the Gordon 
Cosens Forest but the study area is outside of caribou range as 
identified by OMNR (2009b). 

Taiga Alpine 
Erebia mancinus 

S3** 

Not observed during 2013 fieldwork, but recorded in NHIC (2013) in 
squares 17LQ61 and 17LQ60 which partially overlap the study area. 
Habitat consists of open Black Spruce – Sphagnum peatlands 
(Layberry et al. 1998).   

Purplish Copper 
Lycaena helloides 

S3** 

Not observed during 2013 fieldwork, but recorded in NHIC (2013) in 
square 17LQ70, which partially overlaps the study area. Habitat 
consists of open fields, roadsides, and wet meadows (Layberry et al. 
1998).   

Ryegrass Sedge  
Carex loliacea 

SH*** 

Not observed during 2013 fieldwork, but recorded in NHIC (2013) in 
square 17LQ70, which partially overlaps the study area. Habitat 
consists of moist coniferous forests and bogs (Oldham and Brinker 
2009) 

*NAR = Not At Risk; THR = Threatened; SC = Special Concern;  END = Endangered; DD = Data Deficient 
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Species 
Status* 

COSEWIC / 
ON 

Notes 

**  Vulnerable due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, 
or other factors making it vulnerable to extirpation. 
*** Possibly Extirpated (Historical). Occurred historically and there is some possibility that it may be rediscovered. Its 
presence may not have been verified in the past 20–40 years.   

 

4.2.9 Provincially Significant Areas 
The Chapleau-Nemegosenda River Waterway Park (P1546) lies just south (upstream) of the 

Kapuskasing Outlet site, entering Kapuskasing Lake at the mouths of the Chapleau and 

Nemegosenda rivers and extending approximately 0.2 km northward past the junction of the 

Kapuskasing and Nemegosenda rivers.  This backcountry park is made up of two parallel 

rivers, each running north for about 60 km until converging on Kapuskasing Lake.  This is 

moose country and waterfowl habitat, with significant wetlands interspersed among the boreal 

forests.   

The Nemegosenda River Wetlands Park Addition (P1550) occurs east of Kapuskasing Lake 

and surrounds the Nemegosenda river.  This park addition extends along the eastern shore 

of the Nemegosenda river where it ends 0.2 km north of the Chapleau-Nemegosenda River 

Waterway Park (0.4 km north of the junction between Kapuskasing and Nemegosenda 

rivers).  The total length of the addition is approximately 13.5 km.  The rocks in the 

Nemegosenda (both the lake and the river) date from the Precambrian era, being around two 

to three billion years ago (MNR, 2010a).  There are no park facilities, but visitors may enjoy 

backcountry canoeing, camping and fishing. Hunting is not permitted.  Access is via portage 

12 on a logging road from Chapleau; via the railway station at Elsas; or via Emerald Lake 

along Highway 101 (MNR, 2010a).   

To the northeast (approximately 34 km), the Shanly Creek Drumlins Conservation Reserve 

(C1553) is located on the east side of the river.  It consists of a 3734 ha reserve that was 

developed to preserve unique glacial features within the area (MNR, 2010b). 

There are no known Areas of Natural and Scientific Interest (ANSI) in close proximity to the 

study area. 

4.3 Social Environment 
For the purposes of characterizing the social environment, within which the Project is 

proposed, the Project and Study Areas are defined as follows: 

Project Area:  The defined Project Area for the purposes of this assessment includes the 

footprint of the various Project components: the spillway dams and open approach channels 

at the Buchan Falls site; the spillways and earth-fill dams at the Clouston Rapids and Cedar 

Rapids sites; the powerhouses; head ponds and switchyards, in addition to the proposed 

upgraded and new access roads; power line; and one temporary construction camp to serve 

the three Project sites. The Project area also includes the proposed inundation areas.   
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Study Area:  In consideration of the various components of the social environment having the 

potential to be affected by the Project, the Study Area has been tailored to match the 

geographic extent of those potential impacts which will likely extend into the surrounding 

vicinity, including the communities of Kapuskasing and to a lesser extent, Elsas. The Study 

area is presented in Figure 1-1.  

Information to characterize the social and economic environment has been obtained from 

various sources, including the MNR’s Site Information Package for the Upper Kapuskasing 

River (2010), government websites (Statistics Canada, Claimaps, Land Information Ontario), 

literature review, management plans (Crown Land Use Policy Atlas, Provincial Policy 

Statement) and field observation.  Feedback provided by stakeholders during Information 

Sessions has provided details regarding local area use. In addition, Aboriginal consultation 

has also contributed to the characterization of land and resource use within the Project and 

Study Areas.    

4.3.1 Municipal Structure and Community Profile 
The Project Area is situated within the unorganized Townships of Davin (Buchan), Middle 

(Clouston) and Clouston, Buchan, Maude and Allenby (Cedar Rapids) in the District of 

Algoma. The proposed powerlines required for the Project traverse Lisgar, Wadsworth, 

Belford, Nova, Oswald, Muskego, Melrose, Oates Reeves and Sewell, within the Districts of 

Algoma and Sudbury.   

The closest municipality is the Town of Kapuskasing, which occupies a total land area of 

84 km2.  The Town’s planning area boundary extends to within approximately 60 km 

northeast of the Cedar Rapids site, while the Town’s rural settlement area boundary is 

located approximately 63 km northwest of the Cedar Rapids site (Figure 1-1).  

Local communities include the seasonal community of Elsas which is also the site of a CN 

railway camp, located approximately 17.5 km south of the Buchan Falls site.  The tenure of 

the majority of lands within the Project Area is Crown land, aside from lands on the east side 

of the river from the northern extent of Allenby Township to the southern extent of Davin 

Township which is privately owned by Tembec. This is with the exception of a 200 m wide 

allowance along the shoreline that is owned by the Crown. Accordingly, all three facilities will 

be located on provincial Crown land. The Project area is located within General Use Area 

G1770:  General Mixed Use Areas and General Use Area G 1736: Kapuskasing Resource 

Extraction Area as per the Crown Land Use Policy Atlas.  There are no existing dwellings in 

the vicinity of the proposed facilities.  

4.3.2 Local Population  
The closest residential/urban area to the site is the community of Elsas located on the north 

end of Kapuskasing Lake near the mouth of Kapuskasing Lake. This community is primarily a 

CN work camp, although a number of private summer camps/lodges are also present within 

the community.  
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Kapuskasing is the largest community in the vicinity of the Project Area (approximately 70 km 

to the north) with a population of 8,196. With a land area of 84 km2 the population density of 

the town is 97.4 persons/ km2 (Statistics Canada, 2012a). 

The District of Algoma has a land area of approximately 48,810 km2 representing 

approximately 5% of Ontario and a population density of 2.4 persons/km2 (Statistics Canada, 

2012b). The District of Sudbury has a land area of approximately 40,205 km2 representing 

approximately 4.5% of Ontario and a population density of 0.5 persons/km2 (Statistics 

Canada, 2012c). 

The local population along the proposed power lines, extending from the proposed Third Falls 

GS location to HONI’s Weston Lake substation have been characterized by Ortech as 

discussed in Section 4 above. The following characterization has been excerpted:  

9.7.7.1 Foleyet 

Foleyet is a community in the Sudbury District, Ontario, Canada, midway between Chapleau 

and Timmins on Highway 101. The town was created during the construction of the Canadian 

Northern Railway (CNR) through the area in the early years of the 20th Century and is 

currently administered by a local services board (FLSB). 

The Statistics Canada 2011 Population Census lists the population of Foleyet to be 193 

people. This represents a 10.6% decrease in the population from 2006 levels and a 25.2% 

decrease since 2001 (Table 1). Foleyet’s population decline can be traced in part to 

employment and economic issues over the past few decades: in 2001, Foleyet’s 

unemployment rate was 21.4%; in 2006, the unemployment rate had declined to 11.1%, likely 

attributable at least in part to residents leaving the area in search of employment 

opportunities. 

Most Foleyet labour force participants work in either sales and service positions, or in the 

trades and manufacturing. About half of the town’s labour force works in a capacity that might 

be related in whole or in part to tourism, such as hotels and restaurants. The last year for 

which the census reported income data for Foleyet is 2001. In that year, the average full-time 

full-year income was just over $42,000; however, due to the large part-time/part-year labour 

force, the average income for all Foleyet workers was approximately $26,700. 

Foleyet employers include the CNR, which runs a rail yard in Foleyet, and a construction 

camp (C. D’Amours Contracting) located within two kilometres of the town. There are no 

mining and forestry companies operating in Foleyet, though major organizations in both 

sectors exist in close municipalities like Timmins and Chapleau (Dayton, 2012), and 

subcontractors work the forests in proximity to Foleyet. 

9.7.7.2 Timmins 

Limited career options, the decline of the pulp and paper industry within the Northern Ontario 

region and the desire for a more urban lifestyle has  led to an overall decline in population 
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levels, and are some of the main reasons for Foleyet’s economic decline (Local Service 

Board of Foleyet, 2012). 

The City of Timmins is centrally located in north-eastern Ontario, on Highway 101. It began 

as a mining community, but evolved into the major business center for the area. Found on the 

Canadian Shield, Timmins is covered with extensive coniferous forest growth providing 

lumber and pulp and paper resources. The general area has many lakes and scenic rivers 

that make it ideal for recreation and tourism. The community of Timmins has a population of 

43,165 people according to the 2011 Census. This represents a 0.4% increase in the 

population from 2006 levels (Table 2). In 2006, the unemployment rate was 7.1%, a 

significant decline from the 11.1% reported in 2001. However, given population declines over 

that same period, this may be attributable at least in part to economic migration. The two 

largest employment sectors in Timmins are sales and service (5,720 workers in 2006) and 

trades (4,330 in 2006). A relatively small proportion of the sales and service economy can be 

directly linked to tourism (approximately 100). The average income of a full-time, full-year 

worker in 2006 was just over $51,520; factoring in the part-time/part-year labour force, this 

number becomes approximately $36,300. 

Timmins is the major economic centre for a vast section of Northeastern Ontario stretching 

from Hearst in the west to James Bay in the North, the Quebec border in the east to the 

northern section of Timiskaming District in the south. 

Major settlement of Timmins began in the early 1900s when gold was discovered and the 

Dome Mine built. The City was founded in 1912, a by-product of the Porcupine Gold Rush. 

Since that time the City’s economy has been based on mining and forestry (Timmins Industry 

Analysis, 2013), which together employ about 20% of the workforce. Industrial manufacturers 

and suppliers also employ many Timmins residents (Timmins Industry Analysis, 2013). 

Additionally, small business operations play an important role in job creation and building 

Timmins to a full service, modern city. Eighty-one percent (81%) of all employees work for 

businesses with ten or fewer employees. More than 94% of the workforce is employed by 

businesses with fewer than 50 employees (Timmins Industry Analysis, 2013). Moreover, the 

interconnectedness of the communities in and around the area also makes Timmins a 

regional centre for education, health care, governmental services, and retail and 

accommodation.  

9.7.7.3 Chapleau  

Chapleau is also located in the Sudbury District, in the heart of the Canadian Shield. 

Chapleau is geographically isolated: the nearest cities – Timmins, Sault Ste. Marie and 

Sudbury – are all more than a two hour drive away. It is home to the world's largest Crown 

Game Preserve. 

Chapleau is a bilingual community with approximately 2,116 residents as listed in the 2011 

Census. This represents a 10.1% decrease in the population from 2006 levels and 25.2% 
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decrease from 2001 (Table 30). The unemployment rate rose between 2001 and 2006, from 

9.1% to 13.1%. Trades employ the most workers, 305 in 2006, with sales and service a close 

second (300). The average income for a full-time full-year worker was just over $50,000 in 

2006; factoring in part-time and part-year workers, this number becomes approximately 

$35,800. (Ortech, 2014) 

4.3.3 Local Residents  
There are no existing dwellings in the Project Area, the nearest seasonal residences being 

located within the community of Elsas, near the mouth of Kapuskasing Lake, as discussed 

above.   

4.3.4 Employment and Industry 
The Town of Kapuskasing is situated in the centre of Northern Ontario, in proximity to the 

Trans-Canada Highway. Rail access to nearby markets as well as the US, along with air 

service make the Town attractive in supporting resource based industries. According to their 

website, the Town boasts support of three target industries, as follows: 

 Forestry and value-added wood fibre processing – the forestry industry in Kapuskasing is 

currently adapting to accommodate the needs for new and innovative projects. 

 Mining, including industrial minerals and value-added processing – mineral resource 

extraction industries are at the forefront of economic development in Kapuskasing, 

including the Agrium – Kapuskasing Phosphate Operation (KPO), the first ever 

phosphate mine in Canada. 

 Renewable energy, particularly hydro-electric power generation and related construction 

– current renewable energy initiatives include Hydromega’s Kapuskasing North 

Hydroelectric Project (22 MW), OPG’s Lower Mattagami River Project (450 MW) and a 

6 MW Solar Photovoltaic Energy Project. (Town of Kapuskasing, 2012). 

The Town of Kapuskasing had a labour force participation rate of 57.3%, with an 

unemployment rate of 5.4% in 2011.  The five most dominant industries representing the 

highest percentage of labour force participation are Retail Trade (15.5%); followed by Health 

Care and Social Assistance (14.2%); Construction (9.1%); Educational Services (9.0%) and 

Manufacturing (7.6%). (Statistics Canada, 2013). 

4.3.5 Local Businesses  
Resource use and industrial activities within the Study Area are documented in Section 3.3.8 

below. 

There is one fly-in moose hunting camp on the Kapuskasing River in the vicinity of the facility 

locations. This camp is operated by Air Ivanhoe and is located approximately 10 km upstream 

of the Buchan Falls site. See Figure 4-19. 

Trapper cabins located within the vicinity of the facility locations are discussed in 

Section 3.3.8.3 below.  
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4.3.6 Infrastructure 

4.3.6.1 Local Roadways/Railways 

Highway 11 follows an east-west route through the Town of Kapuskasing, and is the primary 

traffic route through this area of northern Ontario.  Access to the Project Area will be via 

Swanson and Chain of Lakes roads which run parallel to the Kapuskasing River, south from 

Highway 11; then west, via Buchanan Road to the Project sites.  

The transportation infrastructure within the Study Area is depicted in Figure 1-1. 

4.3.6.2 Emergency and Medical Services 
Emergency services within the Study Area include the Ontario Provincial Police (OPP) 

(located on Highway 11, approximately 1 km east of the Town) and the local Fire Department, 

a member of the Fire Marshalls of Ontario, Public Fire Safety Council.  

The Sensenbrenner Hospital, founded in 1929 was re-built in 1988 and serves a regional 

population of approximately 14,000 residents. EMS services are managed by the 

Northeastern Ontario Medical Education Corporation (NOMEC). (Wikipedia, 2012) 

4.3.7 Land Tenure, Crown Land Use Policy and Land Use  

4.3.7.1 Land Tenure 
The land to be used by the Project, i.e. for the generating stations, head ponds, switchyards, 
control structures, access roads and power line corridors, is provincial Crown lands and 
private land. All land on the east side of the river from the northern extent of Allenby 
Township to the southern extent of Davin Township is privately owned by Tembec, with the 
exception of a 200 m wide allowance along the shoreline that is owned by the Crown. As 
such, all three facilities (Buchan Falls, Clouston Rapids and Cedar Rapids) will be built on 
provincial Crown lands. The majority of the power lines and access roads for the three sites 
will be on private lands, transitioning to public lands beyond the eastern limit of Tembec’s 
lands. 
 
Within the vicinity of the Project, there are also privately owned lands on Kapuskasing Lake.  

4.3.7.2 Crown Land Use Policy Atlas 
The Project Area is located within General Use Area ‘G1770: General Mixed Use Areas’ and 

General Use Area ‘G1736:  Kapuskasing Resource Extraction Area’. According to the Policy 

Report, the primary intent for G1770 is to be an expansion of the forest, mining, and trapping 

sectors. Intermixed with these sectors will be locally dominant recreation and tourism 

concerns. Road access will be used to facilitate the priority land uses and at the same time 

increase recreational opportunities. All management and extraction plants will contain 

conditions to protect significant recreational values, historical and archaeological sites and 

fisheries and wildlife habitat (MNR, 2010). 

The primary intent for Area G1736 is for extraction and the use of natural resources. 

Management priorities include forest management, fur management, mineral and aggregate 

programs. Water storage for hydroelectric power generation is also a significant priority. The 
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area is also supposed to provide an environment where other resources such as public 

recreation (hunting, fishing, camping etc), commercial tourism and cottaging can take place 

with a minimum of conflict (MNR, 2010). 

The Crown Land Use Policy Atlas Report pertaining to the Project Area, as discussed above 

is also governed by the general policies contained in the Chapleau District Land Use 

Guidelines (1983) as well as other Provincial Strategies, including the Provincial Policy 

Statement, 2005.  The identified management directions for this area indicate that 

commercial hydro development will be permitted.  In particular reference to renewable energy 

generation, the Provincial Policy Statement specifies in Section 1.8.2 that “[I]ncreased energy 

supply should be promoted by providing opportunities for energy generation facilities to 

accommodate current and projected needs and the use of renewable energy systems and 

alternative energy systems, where feasible” (MMAH, 2005). 

4.3.7.3 Land Use 

The Kapuskasing River was utilized as a traditional travel route to James Bay for inland First 

Nations. The Kapuskasing River is a designated Canoe Route in Ontario, and supports a 

moderate degree of primarily local usage.  Stakeholder consultation (Section 2), literature 

review and field visits have resulted in various accounts of land use in the vicinity of the 

Project sites.  Known current users of the area include resource as well as industrial users, 

such as trappers, hunters, anglers and recreational and tourism users. It is expected that 

forest access roads within the vicinity of the Project could be used as trails for recreational 

purposes such as snowmobiling, skiing or hiking.  In addition, lands and resources within the 

Project Area are currently and have been used in the past for traditional purposes by 

Aboriginal persons (See Section 3.3.10).  There are no boat launches or road access points 

to the Kapuskasing River in the vicinity of the three proposed facilities. Cedar Rapids site is 

accessed via ATV, water and air; however the proposed Clouston Rapids and Buchan Falls 

facilities are only accessed via the Kapuskasing River or by air.  

4.3.8 Resource Use and Industrial Activities  

4.3.8.1 Forestry 

The Study Area is located within Ontario’s largest forest region, the conifer-dominated boreal 

forest region.  Species include white and black spruce, tamarack, balsam fir, jack pine, white 

birch and poplar (MNR, 2011).  Further subdivision of the boreal forest region positions the 

study area entirely within the boundaries of the Gordon Cosens Forest, which is managed by 

Tembec Spruce Falls Inc. under a Sustainable Forest Licence (SFL). The forest is currently 

being harvested in accordance with the approved Forest Management Plan (FMP) (2005-

2025). According to satellite imagery (Google Earth 2010) there are commercial forestry 

operations taking place in the vicinity of the Project location.  

The Gordon Cosens Forest has a total area of 2,005,305 ha of which 96% is forested. Of this 

forested area 1,732,246 ha are classified as productive forest. The Sustainable Forestry 

License holder and the primary user of wood from the Gordon Cosens Forest is Tembec in 

Kapuskasing, however there are term companies which hold some sort of tenure to harvest 
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or process timber from Gordon Cosens Forest into various products. These include: Tembec 

Kapuskasing; Tembec Hearst; Cayouette Cabinates, Moonbeam; Columbia Forest Products 

– Levesque Division, Hearst; Lecours Lumber Co Ltd., Hearst; Tembec Timmins; White 

Cedar Products Inc, Kapuskasing; St. Mary’s Paper Corp, Sault Ste. Marie and True North 

Hardwood Plywood Inc., Cochrane. (Tembec 2012) 

Selected areas for harvest operations are located within the vicinity of Buchan Falls site 

according to the Forest Management Summary Map – 1st Term (FMP 2010 -2020, Phase 1, 

Stage 5). West of the Kapuskasing River, at the Buchan Falls site, is an area identified as 

Term 1 Harvest. (Tembec, 2012) 

Existing forestry conditions along the proposed power lines extending from the proposed 

Third Falls GS location to HONI’s Weston Lake substation have been characterized by 

Ortech as discussed in Section 4 above. The following characterization has been excerpted:  

9.6.1.2.1 The Chute: Pineland Forest 

The Study Area for The Chute Facility is situated within the Pineland Forest (NF), located in 

the MNR’s Northeast Region, managed by the Pineland Timber Company Ltd. (Pineland), 

under its Sustainable Forest License (SFL). EACOM Timber Corporation (EACOM), the agent 

for Pineland, undertakes all forest management activities from its office in Timmins, Ontario. 

The Pineland forest management unit covers more than a total of 391,000 hectares (ha), with 

99.3% of the land owned by the Crown. The managed production forest area accounts for 

approximately 80.5% of the Crown land or about 313,000 ha. The remaining Crown area 

(approximately 19.5%) is not managed for timber production and is composed of non-

productive, protected and other Crown Forested areas totaling 10.2%; and non-forested 

areas totaling 9.3%. 

The main economic benefits derived from the forest come from the commercial timber 

harvest. The Pineland forest is currently being harvested in accordance with an approved 

Forest Management Plan (FMP) (2011 to 2021). Under the SFL, EACOM retains the license 

to all timber species on the Pineland Forest with commitments to supply other company mills 

with timber. Logging contractors employed by EACOM harvest all of the timber on the unit 

and distribute the material to the mills by trucks or in some cases by rail. 

Companies that were identified as harvesting timber from this forest were: 

• EACOM Timber Corporation 

• True North Hardwood Plywood Inc. 

• Grant Forest Products Ltd. 

• Niska North Inc. 

• Commonwealth Plywood Co. ltd. 
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A 200 m forest reserve, along the length of the Ivanhoe River, has traditionally been 

maintained as an Area of Concern (AOC) under the Forest Management Planning process. 

Dialogue between Xeneca and EACOM regarding the Project has been and is ongoing. 

Discussion topics include maintenance of access roads and bridges, use of gravel sources, 

flooded timber issues and employment opportunities in the area. 

9.6.1.2.2 Third Falls: Gordon Cosens Forest 

The Study Area for the Third Falls Facility is situated within the Gordon Cosens Forest, and 

managed by Tembec Inc., which is the Sustainable Forest License (SFL) holder for the forest. 

Discussion between Xeneca and Tembec Inc. has been and is ongoing regarding Project 

elements falling within the FPM. (Ortech, 2014) 

The Gordon Cosens Forest is described by Hatch (above).  

4.3.8.2 Mineral Resources and Mining 

As per Order No. W-P-91/04 (Section 35, The Mining Act, R.S.O. 1990), an area 500 m wide, 

extending on each side of the Kapuskasing River from Chapleau – Nemegosenda River 

Provincial Park to approximately 10 km upstream of the Town of Kapuskasing (10,830 ha) 

was withdrawn from mineral staking in 2004 to allow waterpower development. In addition, 

lands privately owned by Tembec, east of the Kapuskasing River in the vicinity of the 

developments have also been withdrawn from staking via alienation. Accordingly, there are 

no mine claims located in the vicinity of the three proposed facilities.  

The Project Area overlaps two mine claims at the site of the proposed Third Falls Generating 

Station. Two other mine claims are located approximately 30 km northeast of the Cedar 

Rapids Site within the geographic township of Fenton. The mine claims are located, on Chain 

of Lakes Road and accordingly are located along the proposed route of construction traffic. 

The following table provides information for these existing mine claims which are shown on 

Figure 4-17. 

Table 4-48: Mine Claims in the Study Area 

Claim 
Number  

Staking Date Mine Claim Holder 

3006253 April 4, 2003 

Glencore Canada Corp. 
3006257 April 2, 2003 

3006260 April 5, 2003 

3006261 April 6, 2003 

4249451 February 10, 2010 
Llloyd Joseph Bardswich 

4249452 February 10, 2010 
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Claim 
Number  

Staking Date Mine Claim Holder 

4271211 September 6, 2013 Larry Noel Gervais (50%), 1571925 
Ontario Ltd. (50%) 

4242443 October 5, 2008 

Nat River Gold Inc.  

4247071 March 15, 2009 

4247072 March 16, 2009 

4247073 March 15, 2009 

4247076 March 18, 2009 

4247077 March 18, 2009 

4247079 March 18, 2009 

4247693 March 13, 2009 

4247694 March 11, 2009 

4247696 March 2, 2009 

4247697 March 13, 2009 

4247698 March 11, 2009 

4253023 March 6, 2010 

4253030 March 2, 2010 

4209635 January 30, 2006 Garry Frederick Windsor 

3005388 October 30, 2005 George Ross 

 Source: MNDM, 2014. Current as of July 10, 2014 

 

The Agrium Inc. Kapuskasing Phosphate Operations (KPO) facility is located approximately 

40 km southwest of the Town of Kapuskasing.  The facility mines phosphate rock from the 

surrounding lands and mills it to produce approximately one million tonnes of phosphate 

concentrate per year.  This phosphate is then shipped to Agrium’s Redwater Phosphate 

Operations facility in Alberta where it is used to produce fertilizers.  The facility was 

developed in 1999 and is expected to remain operational until approximately 2020.  As of 

2003, this facility was the only phosphate rock mine in Canada.  The facility has a tailings 

pond and clarification pond to treat industrial discharges prior to flow into a tributary of the 

Lost River, which eventually drains into the Kapuskasing River downstream from Spruce 

Falls.  Several aggregate permits, mining leases have been issued for the mill area (Minnow 

Environmental Inc., 2003).  

4.3.8.3 Trapping  

Commercial fur harvesting (trapping) is a permitted use within the Crown Land of the Study 

Area.  All Crown land open for trapping in the province has a registered trapline system, 

regulated by the MNR with quotas proposed to assist in the long-term management of fur-

bearing mammal populations. Each trapline represents a specific geographical area, in which 
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the holder of the trapline license is allowed to conduct trapping activities.  Each trapline is 

issued a quota for the animals that can be trapped within the area.  The quota is specific to 

each trapline, being based on past harvest levels, or recent furbearer population surveys.  

Only one trapper is licensed to trap in each trapline area, having the exclusive rights to 

harvest. Furs harvested are sold for economic benefit by the licensed trapper.  The use of 

Crown land by licenced trappers for trapper’s cabins is authorized by the MNR.  Trappers 

maintain ownership of cabins, but do not hold a property right to the land defined by their 

trapping licence and are not eligible for compensation for lost income due to activities of third 

parties, natural events or other causes as the issuance of a trapping licence is made by the 

Crown without expectation or guarantee of income. 

The Project Area is known to be located within Trapline Areas KA004, CP003, KA005 and 

CP004. Trapline areas are shown in Figure 4-18.  Harvested furbearing species likely include 

beaver (Castor Canadensis), mink (Neovison vison), marten (Martes americana), river otter 

(Lontra Canadensis), fisher (Martes pannanti), lynx (Lynx Canadensis), muskrat (Ondatra 

zibethicus), red fox (Vulpes vulpes) and gray wolf (Canis lupus).  No data on harvested 

species or quantities was available for the study area. 

Two trapper cabins were observed in the vicinity of Cedar Rapids during field investigations, 

the locations of which are also shown on Figure 4-18.  MNR’s confidential stakeholders, 

including trapline holders were contacted with regard to the Project. During the consultation 

activities for the Project, none of MNR’s confidential stakeholders identified themselves as 

resource users potentially affected by the Project.   

4.3.8.4 Hydropower 
Hydromega Services Inc’s (HIS)s Kapuskasing North Waterpower facility is located 

approximately 40 km downstream of the Cedar Rapids Site. The Kapuskasing North 

Waterpower facility consists of four facilities, described below.  

 The Big Beaver Falls facility consists of a powerhouse, intake and tailrace canal. The 

overflow weir is 90 m in length, and comprised of two 45-m long rubber dams. An 

approximate 700-m long head pond covers an additional surface area of 0.8 ha. Normal 

operating level is 221.75 m. The powerhouse is equipped with two S-Shape turbines, 

each with a capacity of 2.75 MW. 

 The Camp Three Rapids facility consists of a powerhouse, intake and tailrace canal. The 

overflow weir is 120 m in length, and comprised of two 45-m long rubber dams.  An 

approximately 9.3 km long head pond is located just downstream of Bakatese Falls. It 

covers an additional surface area of 64.5 ha. Normal operating level is 229.60 m. The 

powerhouse is equipped with two S-Shape turbines, each with a capacity of 2.75 MW.  

 The White Otter Falls facility consists of a powerhouse, intake and tailrace canal. The 

overflow weir is 20 m in length, and comprised of two 45-m long rubber dams.  An 

approximately 6.5 km long head pond covers an additional surface area of 23 ha. Normal 
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operating level is 241.20 m. The powerhouse is equipped with two S-Shape turbines, 

each with a capacity of 2.75 MW. 

 The Old Woman Falls facility consists of a powerhouse, intake and tailrace canal. The 

overflow weir is 120 m in length, and comprised of two 45-m long rubber dams.  An 

approximately 2.8 km long head pond covers an additional surface area of 26.6 ha. 

Normal operating level is 249.90 m. The powerhouse is equipped with two S-Shape 

turbines, each with a capacity of 2.75 MW. 

Ontario Power Generation is currently constructing the Lower Mattagami River Project, 

downstream on the Mattagami River. The Project is situated approximately 70km northeast of 

the Town of Kapuskasing. The Lower Mattagami River Project will involve the following 

developments: 

 Long Little Generating Station (G.S.) will be upgraded with a third turbine, increasing the 

overall capacity to 200MW. 

 Smoky Falls G.S will be re-built, near the existing generating station, and will have an 

overall capacity of 250MW. 

 Harmon G.S will be upgraded with an additional turbine, increasing the overall capacity to 

240MW. 

 Kipling G.S will be upgrade with an additional turbine, increasing the overall capacity to 

240MW (OPG, 2010). 

Tembec/Spruce Falls Inc. operates the Kapuskasing Generating Station (GS) located on the 

Kapuskasing River adjacent to the Spruce Falls Mill.  The GS and associated water control 

dam were first constructed in 1923.  The GS is operated as a run-of-the-river facility and has 

one 1.9-MW generating unit. The facility has a maximum hydraulic capacity of 24 m3/s at a 

head of 9 m. The water control structure adjacent to the powerhouse consists of the east and 

west dams, separated by an island.  The eastern dam is 65.5 m long with seven 6.1-m wide 

stop-log bays.  Each bay is subdivided with a concrete and steel centre post to create a total 

of 14 bays in the eastern dam.  The western dam is 77.7 m long and consists of 15 sluice 

bays, each being 3 m wide. The dam has a discharge capacity of 1025 m3/s with all stop logs 

removed. 

The water control structure affects water levels in the head pond up to the base of HSI’s Big 

Beaver Falls facility. The structure is operated in accordance with the water level and flow 

requirements of the Mattagami River WMP.  Head pond water levels are maintained between 

212.79 m and 212.91 m from November 1 to April 1.  The head pond water level is 

maintained between 212.86 m and 213.00 m from June 1 to September 30 to ensure 

adequate provision of the mill water supply and for seasonal recreation and navigation 

purposes.  The head pond may be drawn down to an elevation of 212.73 m to assist in 

mitigating downstream flooding during high flow spring periods.   The absolute maximum 
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head pond water level is 213.22 m, as governed by the Water Power Lease (Agreement 

No. 120, renewed as No. 187) (OPG et al, 2005).   

4.3.9 Recreation and Tourism 
A fly-in moose camp operated by Air Ivanhoe is located on the Kapuskasing River, 

approximately 10 km upstream of the Buchan Falls site. See Figure 4-19.  

The Kapuskasing River is a designated Canoe Route in Ontario, and supports a moderate 

degree of primarily local usage. The Cedar Rapids area (Cedar Rapids Site) can be accessed 

by boat via Camp 15 Road. Along the Kapuskasing River there are many traditional and 

recreational portage routes. It is anticipated that these portages are used to gain access for 

back country hunting and angling. The Kapuskasing River and portages are also travelled by 

commercial resource harvesters such as trappers and BMA operators. Portage routes, boat 

caches and campsites were observed in the vicinity of the proposed facilities during Hatch’s 

2012 aquatic investigations as well as Woodland Heritage Service Limited July 2012 

investigations. Existing portage routes are identified in Figures 2-9 to 2-13.  

There are no Ontario Federation of Snowmobile Clubs (OFSC) snowmobile trails located in 

the Project Area.  

Remote tourism occurs on Kapuskasing Lake. Cottages are located in Elsas at Kapuskasing 

Lake, gaining access to the area via the CN railway. There is also a Federal dock at Elsas on 

Lake Kapuskasing.  

4.3.9.1 Hunting and Bear Management  
All areas of the province have been divided into geographically distinct Wildlife Management 

Units (WMUs) for the purposes of managing wildlife populations. Popular game species in the 

area include moose, black bear, and grouse (MNR, 2010). Hunting is a recreational activity 

conducted by local residents, including local Aboriginal community members, and non-local 

residents.  Harvested game provides a source of food for hunters.  

Moose hunting is known to occur at a fly-in moose hunting camp operated by Air Ivanhoe 

located approximately 10 km upstream of the Buchan Falls site (See Figure 4-19).  

In order to manage black bear populations and control non-resident bear hunters, discrete 

Crown Land areas, known as Bear Management Areas (BMAs) are assigned to licensed Bear 

Management Area operators, which are individuals or companies that are licensed to guide 

non-residents to hunt bear within a specific management area.  Operators have the exclusive 

rights to operate within their area.  Bear hunting services are provided for economic benefit of 

the operator. 

Resident bear hunters may hunt wherever there is an open season, provided they have a 

valid licence and game seal for use in that specific WMU in which they are hunting.   The 

Kapuskasing River represents the border between Wildlife Management Unit (WMU) 30 (to 

the west) and WMU 23 (to the east). Known Bear Management Areas are shown on 

Figure 4-19. MNR’s confidential stakeholders, including bear management area holders were 
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contacted with regard to the Project. During the consultation activities for the Project, none of 

MNR’s confidential stakeholders identified themselves as resource users potentially affected 

by the Project.   

4.3.9.2 Baitfish Harvesting and Angling 
Baitfish harvesting is an economic activity regulated by the MNR.  Baitfisherman are provided 

with a licence and exclusive rights to harvest baitfish within a particular area, and then sell 

those baitfish to the public for angling purposes.  

The Project Area is located within the Baitfish Harvest Areas (BHA) CH0004,CH0005, 

CH0006, CH0013, CH0021, CH0022, CH0023, HE0006, HE0007, HE0008, TI0051, TI0079, 

TI0080 and TI0083. These areas are illustrated in Figure 4-20. MNR’s confidential 

stakeholders, including baitfish harvesters were contacted with regard to the Project. During 

the consultation activities for the Project, none of MNR’s confidential stakeholders identified 

themselves as resource users potentially affected by the Project.   

Angling is a recreational activity undertaken by Aboriginal community members and members 

of the general public.  Angling provides a recreational benefit, but may also be used for 

subsistence.  

Angling is known to occur within the Project Area and Study Area. In particular, angling is 

known to occur with regularity approximately 200m downstream of the proposed Cedar 

Rapids Site.  Game fish species within the Kapuskasing River include Walleye, Northern 

Pike, Yellow Perch and Brook Trout.  

4.3.9.2.1 Fish Consumption Restrictions 

In Ontario, MOE publishes guidelines for the consumption of fish in its Guide to Eating 

Ontario Sport Fish (MOE, 2013).  The guide recommends that the general population limit 

their monthly intake of fish when the mercury concentration exceeds 0.61 µg/g and 

recommends that no fish with concentrations in excess of 1.84 µg/g be consumed.  The 

Guide also recommends that the sensitive population (i.e., woman of childbearing age and 

children under the age of 15) limit their monthly intake of fish when the mercury concentration 

exceeds 0.26 µg/g and recommends that no fish with concentrations in excess of 0.52 µg/g 

be consumed. Consumption limits specified by MOE in the Guide to Eating Ontario Sport fish, 

based on mercury level are summarized in Table 4-48. 

Table 4-49: Fish Consumption Limits Based on Mercury Concentration 

Sensitive Populations General Populations 

# Meals/month Hg concentration 

range (µg g-1) 

# Meals/month Hg concentration 

range (µg g-1) 

8 0 to 0.26 8 0 to 0.61 

4 0.26 to 0.52 4 0.61 to 1.23 

0 >0.52 2 1.23  to 1.84 

  0 >1.84 
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Information on fish consumption in the Kapuskasing River is presented in the latest version of 

the Guide to Eating Ontario Sportfish (MOE, 2013).  Fish consumption limits in place on the 

Kapuskasing River at Graveyard Creek, Shanly Township, Algoma District (49o5’53” N, 

82o45’23” W) are summarized in Table 4-49 below.  

Table 4-50:  Fish Consumption Limits for Existing Fish Tissue Mercury Concentrations 

Species 
Populatio
n Type 

Number of Meals per Month by Fish Length (cm) 

15-
20 

20-
25 

25-
30 

30-
35 

35-
40 

40-
45 

45-
50 

50-
55 

55-
60 

60-
65 

65-
70 

70-
75 

>75 

Northern 
Pike 

General      8 8 8 8 8    

Sensitive      4 0 0 0 0    

Note: Sensitive population – women of child bearing age and children under 15 (MOE, 2013) 

4.3.9.3 Parks/Natural Reserves 

The closest Provincial Park to the Project Area is the Chapleau-Nemegosenda River 

Provincial Park approximately 17.5 km south of the Buchan Falls Site. This backcountry park 

is made up of two parallel rivers, the Chapleau and Nemegosenda Rivers. Hunting is 

prohibited, however backcountry canoeing, camping and fishing are permitted. According to 

Ontario Parks, the area is accessed “via portage 12 on a logging road from Chapleau; via the 

railway station at Elsas; or via Emerald Lake along Highway 101”. (Ontario Parks, 2012)  

The Shanley Creek Drumlis Conservation Reserve (C-1553) is located approximately 25 km 

north northwest of the Cedar Rapids Site. See Figure 1-1. 

Existing Parks ad Natural Reserves along the proposed power lines extending from the 

proposed Third Falls GS location to HONI’s Weston Lake substation have been characterized 

by Ortech as discussed in Section 4 above. The following characterization has been 

excerpted:  

9.6.9.1 Northern Claybelt Forest Complex Conservation Reserve 

The Northern Claybelt Forest Complex Conservation Reserve is located between Timmins 

and Kapuskasing, and is one of the largest Conservation Reserves in Ontario, preserving a 

significant portion of Northeastern Ontario’s biological Diversity. Few roads lead into the 

Reserve; the interior is accessible only by boat, air, and snowmobile during the winter. The 

Northern Claybelt Forest Complex Conservation Reserve is less than 100m from Third Falls. 

The MNR is charged with protecting the existing important values within the Conservation 

Reserve. While the Ivanhoe Project does not take place within it, it is less than 100m 

downstream of the hydro Facility, and therefore Project activities will be constrained in order 

to ensure no loss of important biological function. 
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9.6.9.2 Nova Township Clay Plain Peatland Conservation Reserve 

The Nova Township Clay Plain Peatland Conservation Reserve (NTCPPCR) is a 3,281ha 

feature located in the Gordon Cosens Forest, within the Project Area and approximately 

135m from the planned transmission line. No roads lead into its interior; however, there are 

roads along its borders. It is very flat, with peatlands present in the northern centre section of 

the site. 

The MNR has the mandate to protect existing values within the NTCPPCR. While the 

Ivanhoe Project has no infrastructure planned within the Conservation Reserve, a 

transmission line does run 135m from one edge between The Chute and Third Falls. 

9.6.9.3 Ivanhoe Lake Provincial Park 

The Ivanhoe Lake Provincial Park (ILPP) is located approximately 8 km south of Foleyet, and 

25km south of The Chute GS (see Figure 1). Although it had been a popular spot for 

overnight camping, in October 2012, the MNR decided to switch the ILPP along with nine 

other parks to non-operational status, due to low visitation levels. Non-operational status 

would prohibit overnight camping in these parks. The Ivanhoe Lake Provincial Park is, at its 

closest point, over 23km from the Project Area. 

Due to public opposition to this plan, the MNR agreed to negotiate with local municipalities to 

arrange deals whereby the parks could be kept open for camping. The MNR and the City of 

Timmins entered into such a pilot project for the ILPP in January 2013, and under this deal, 

the ILPP turned a profit of $2000. However, due to low advance site booking at the park, its 

future was again in doubt for the 2014 season. The deadline for seasonal campers to buy 

permits was extended to March 2014, at which time discussions on the park’s future were 

scheduled to resume. At the time of writing, no additional word on the future of the park was 

available. 

9.6.9.4 Groundhog River Provincial Park 

The Groundhog River begins southeast of Foleyet and flows north into the Mattagami River. 

The southern limit of Groundhog River Provincial Park is located approximately 2-1 

kilometres southeast of the community of Foleyet (Figure 1). The northern most boundary, on 

the Mattagami River, is located approximately 54 kilometres northeast of the town of 

Kapuskasing . The boundary of this waterway class provincial park contains approximately 

11,036 hectares of Crown land (0. Reg. 331/06). This did not include all the lands that were 

identified in Ontario's living Legacy Land Use Strategy (MNR 1999). Deferred lands from the 

original boundary occur upstream and downstream of Fauquier, which may result in 

additional lands being identified for park purposes in the future. The purpose of the waterway 

designation is to protect outstanding recreational water routes and to provide high quality 

recreational and education experiences. The distribution line between Third Falls and The 

Chute crosses the Groundhog River Provincial Park. 
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9.6.9.5 Vimy Lake Uplands Conservation Reserve 

The 3,432 ha Vimy Lake Uplands Conservation Reserve is located east of Foleyet, in 

EcoDistrict 3E-5. It is dominated by Mixed Forest, and falls within the Groundhog River 

Watershed. It shows minimal signs of disturbance, and is being managed for a variety of 

purposes including research, education, natural heritage, recreational purposes and 

aboriginal use. This Conservation Reserve is approximately 25m from the distribution line 

running between The Chute and Third Falls. (Ortech, 2014) 

4.3.10 Lands and Resources Used for Traditional Purposes by Aboriginal Persons 
There is a small reserve located on the eastern shore of Kapuskasing Lake (IR 83). This is a 

Reservation that was “purchased from the Province of Ontario to provide land for the Indians 

of Locality” dated June 27, 1924. The location is presently unoccupied with no specific band 

affiliation. In addition, the details of the text on the Certificate of Ownership state “Not a 

reserve within the meaning of the Indian Act” (MNR, 2004). See Figure 1-1. 

The Project Area is located within the Gordon Cosens Forest, which is presently managed by 

Tembec under a SFL. There are no present-day First Nation communities located in or 

adjacent to the Gordon Cosens Forest (MNR, 2004). The closest First Nation community to 

the Gordon Cosens Forest is the Mattagami First Nation near Gogama, which is 

approximately 50 km southeast of the Gordon Cosens Forest Management Unit (GCFMU). 

Other First Nation communities near, but outside the management unit, include the 

Constance Lake First Nation west of Hearst, the Taykwa Tagamou Nation (New Post First 

Nation) northeast of Cochrane, the Moose Cree First Nation near Moose Factory and 

Chapleau (Chapleau Cree), and the Brunswick House First Nation (Mont Batten and Duck 

Lake), and the Chapleau Ojibway First Nation near Chapleau. The closest of these latter 

communities is the Constance Lake First Nation which is located approximately 75 km west 

of the GCFMU (MNR, 2004). 

Reservation lands directly adjacent to the Gordon Cosens Forest include the Flying Post 

Indian Reserve (IR 73) located on the eastern boundary of the FMU; however no community 

members currently reside on these lands. The Taykwa Tagamou Nation (New Post First 

Nation – presently established northeast of Cochrane, Ontario) have reserve lands 

approximately 36 km east of the GCFMU. These lands are unoccupied (MNR, 2004). 

Wild rice stands exist in two tributaries near Chapleau-Nemegosenda River Provincial Park 

outside of the Project area. No Aboriginal communities have indicated that harvesting of wild 

rice occurs within the Project area.  

The Kapuskasing Cree of the Moose Cree First Nation provided information regarding 

historical portage routes, along with information regarding spawning habitat for sturgeon and 

Walleye in the Project area. This information has been incorporated into that used to 

document the existing environment.  
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4.3.11 Archaeology and Heritage Resources 
A Stage 1 Archaeological Assessment was undertaken at each of the three proposed 

development sites by a licensed archaeologist (Woodland Heritage Services Ltd) in 

December 2010 to determine whether there is potential for archaeological resources to exist 

within the Project Area. At each of the three proposed development sites it has been 

recommended that Stage 2 Archaeological Assessments take place in the location of the 

damsites, powerhouses and spillways, and once the final locations of new access roads, 

transmission corridors and any other areas considered to be part of the Project location, be 

subjected to a Stage 2 Archaeological Assessment if they are determined to have high 

archaeological potential.  In addition, it was recommended that Stage 2 Archaeological 

Assessments identify any campsites or portage trails in the vicinity of the proposed 

development sites.  

The Stage 2 Archaeological Assessments for the Buchan Falls Site and Clouston Rapids Site 

were completed by a licensed archaeologist in 2012. According to the recommendations of 

each assessment, no artifacts were recovered at the sites and no further archaeological 

assessment work is required. It should be noted that these recommendations do not apply to 

power lines, roads or other infrastructure (temporary or permanent) associated with the 

Project Areas.  

The Stage 2 Archaeological Assessment for the Cedar Rapids Site was completed by a 

licensed archaeologist in 2012 as well. According to the assessment, four areas were 

investigated including two areas of high potential which were identified in the Stage 1 

Archaeological Assessment, the portage trail on the east side of the rapids and a campsite at 

the north end of the portage trail on the west side of the river. Of the four areas investigated, 

it is the latter identified as the Cedar Rapids site (DfHr-1) which proved to result in the 

discovery of cultural material resulting in the conclusion that this particular site has been 

“more or less continuously occupied since at least 8,000 year ago” (Woodland Heritage 

Services Inc., 2012). Following the completion of the Stage 2 Archaeological Assessment 

field investigations a representative of the Kapuskasing Cree Group revealed to Xeneca the 

location of a burial site in the vicinity of the Cedar Rapids Site marked with a cross and picket 

fence. The burial site had not been identified during general survey activities. The Stage 2 

Archaeological Assessment for the Cedar Rapids Site made the following recommendations 

upon its conclusion: 

 No further archaeological assessment work is required at the site; 

 Xeneca advise its various contractors to avoid the Cedar Rapids site (DfHr-1) located 

well outside the Project area, during construction; 

 Xeneca maintain open communication with the Kapuskasing Cree Group to ensure that 

the issue of the reported burial is dealt with in a mutually satisfactory manner, given a 

contemporary burial falls outside the scope of the license for the Stage 2 Archaeological 

Assessment; and 
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 Xeneca communicate with the Kapuskasing Cree Group and other users of the portage 

trails on both sides of the river to ensure that construction does not negatively impact the 

ability to move between the upper and lower stretched of the river at this point.  

A Stage 1 Archaeological Assessment was completed by Woodland Heritage Services Ltd in 

2014 for the roads associated with the Project and the power line proposed from the Buchan 

Falls site to the proposed Third Falls GS. The report recommended that no further 

archaeological work is required in regards to these areas, as the route does not cross 

through any areas of archaeological potential.  

Existing Archaeological resources along the proposed power lines extending from the 

proposed Third Falls GS location to HONI’s Weston Lake substation have been characterized 

by Ortech as discussed in Section 4 above. The proposed power lines were assessed under 

two separate Stage One Archaeological Assessment reports completed in 2013 and 2014, by 

Woodland Heritage Services Inc. The assessments found that the transmission line corridor 

was not located in an area of high archaeological potential, and that further archaeological 

assessment work was not required.  

Copies of the Archaeological Assessments for the Project are included in Appendix E with the 

exception of those pertaining to the proposed distribution lines for the Project extending from 

the proposed Third Falls GS to the proposed Chute GS, and on to the HONI Weston Lake 

substation located between Folyet and Timmins which are appended to the Class EA report 

for the Ivanhoe River Project, available on Xeneca’s website at: 

http://www.xeneca.com//files/01%20Ivanhoe%20Class%20EA%20Final%20April%209,%202

014.pdf 

4.3.11.1 Culturally Modified Trees  
Culturally modified trees have been altered by humans in a variety of ways, including carving, 

notching, cutting etc. The Chapleau Cree First Nation has identified culturally modified trees 

within the vicinity of the proposed Project; however the location is currently unknown to 

Xeneca. Please see Section 3.4.3.2 which documents the discussion to date with regard to 

culturally modified trees. Section 5.4.10.1 contains further information on the consideration of 

culturally modified trees during the construction of the Project.  

4.3.11.2 The Potential Presence of Petroglyphs on the Kapuskasing River 
During Aboriginal consultation activities, it has been raised that petroglyphs may exist on the 

Kapuskasing River (See Section 3.4.3.9), however, neither Hatch nor Xeneca are aware of 

the location of petroglyphs within the Study Area.   

4.3.11.3 Burial Sites Identified in the Vicinity of Hydromega Services Inc.’s Old Woman Falls 

Generating Station  

During the construction of HIS’s Old Woman Falls GS members of the Moose Cree First 

Nation (Kapuskasing Cree) identified 16 burial sites approximately 150m upstream of the Old 

Woman Falls GS. Prior to headpond filling associated with the Old Woman Falls GS, HIS, in 

agreement with the Kapuskasing Cree, protected the burial sites by covering the area with 
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blast rock and topsoil to support vegetation and create a man-made island. Trees in this area, 

considered to possess spiritual significance, were maintained following the flood zone 

harvest.  

4.3.12 Historical Use of the Kapuskasing River 
During the 1800’s the Kapuskasing River was traveled by the Hudson’s Bay Company and 

the Northwestern Company on fur trading expeditions prior to settlement in the area.  The 

area now known as the Town of Kapuskasing would be established following World War I, 

with the development of a pulp and paper mill – Spruce Falls Pulp and Paper Ltd. The 

Kapuskasing River would be used extensively for log driving during the 1900s. 

Originally names MacPherson, the Town of Kapuskasing was founded as a National 

Transcontinental Railway (now Canadian National Railway) stop in 1913.  The construction of 

which originated in 1910, when a survey party lead by Jack W. Stewart mapped out the main 

line of the railway; camping on the banks of the Kapuskasing River.  Following construction, 

and up until the beginning of World War I in 1914, MacPherson, remained a water stop, with 

an unused station house (Latimer, No Date).   

4.3.12.1 Internment and Prisoner of War Camp 
After World War I began, approximately 1,200 acres of land at MacPherson was granted by 

the Provincial government to the Federal government for the development of a Dominion 

Experimental Farm and internment camp, confining persons who posed a security risk 

(mainly Austro-Hungarian) and using this forced labour to clear forest and develop a new 

territory for future settlement.  By 1915, the camp held 1259 prisoners and 256 soldiers 

(Ontario Heritage Foundation, 2007).  

The name of the Town was changed from MacPherson to Kapuskasing in 1917. Kapuskasing 

is a Cree word meaning “bend in the river”, which is appropriate, as the river bends as it 

reaches the town (Town of Kapuskasing, 2012). 

The internment camp at Kapuskasing closed on February 24, 1920, and was subsequently 

torn down. Only a small 32 grave cemetery remains and is currently located across from 

Kapuskasing’s own public cemetery (Ontario Heritage Foundation, 2007). 

4.3.12.2 Log Drive on the Kapuskasing River 

Spruce Falls Company Ltd. was incorporated in June 1920 by the Kimberly Clark Company 

out of Neenah, Wisconsin.  Spruce Falls obtained pulpwood timber rights and water power 

concessions at and near Kapuskasing, and the construction of a four digester sulphite mill 

and the Kapuskasing and Sturgeon Falls power plants began almost immediately.  The 

facility started production in 1924 (Work continued in 1920 and a small sulphite mill began 

operation in 1922 (ESP, Atria and Ortech, 1993). 

In 1926 the Spruce Falls Power and Paper Company was incorporated under joint ownership 

of both Kimberly Clark and the New York Times, which would eventually be printed entirely 
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on Spruce Falls paper (Wikipedia, 2012). Today, Spruce Falls Power and Paper Co. is owned 

by Tembec Inc. 

A key component of the Spruce Falls operation was the transportation of logs on rivers within 

the Kapuskasing region (log driving).  Log landings were established at 10 sites along the 

river from Cedar Rapids, where harvested trees were brought to the river by truck over the 

winter.  Trees would be slashed and cut into 4 ft lengths, and then pushed onto the frozen 

river where they remained until spring breakup.  Small boats with grapple heads and tractors 

were used to break up the piles and clean the shoreline of logs. The Kapuskasing River itself 

was also used as a log/wood storage area. (ESP, Atria and Ortech, 1993)   

The log drive on the Kapuskasing River occurred from the 1920s to 1994.  The furthest 

upstream point on the Kapuskasing River, where log driving occurred, was at Cedar Rapids. 

Log driving on the reach above Graveyard Creek was discontinued in the 1960s. There 

remains considerable evidence of the log driving activity along the river downstream of the 

Cedar Rapids Site. (Fiset, 1995).   

 
  



Figure 4-1 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Annual Hydrographs for the Proposed Development Sites
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Figure 3  (SAAS) Superimposed Daily Hydrographs at Lapinigam Rapids 
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Figure 3  (SAAS) Superimposed Daily Hydrographs at Middle Twp Buchan 
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Figure 3  (SAAS) Superimposed Daily Hydrographs at Near North Boundary  
 



Figure 4-2 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Seasonal Flow Duration Curves
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Figure 5  (SAAS) Period of Record Seasonal Composite Flow Duration Curves 
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Figure 5  (SAAS) Period of Record Seasonal Composite Flow Duration Curves 

 

 

 

  
ISO 9001 H336542-0000-07-220-0002, Rev. 1, Page 30

  © Hatch 2011/04 
 

 
 
 

Figure 5  (SAAS) Period of Record Seasonal Composite Flow Duration Curves 

Cedar Rapids 

Buchan Falls Clouston Rapids 













  
 

  



 











 












































































 











  
 

  



 















































































 


 






Cedar Rapids - 2010 Temperature Record

Buchan Falls - 2010 Temperature Record

Figure 4-3 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
2010 Surface Water Temperature Monitoring Results
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Figure 4-4 Mercury Concentrations in Walleye 
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Figure 4-5: Mercury Concentrations in Northern Pike 
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Figure 4-6: Mercury Concentrations in Smallmouth Bass 
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Figure 4-8a 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Upstream Extent of Buchan Falls Head Pond 

- Aquatic Habitat Features
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Figure 4-10
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Cedar Rapids - Aquatic Habitat Features
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Summer 2010                                            Spring 2012 

 
Figure 4-12: Dunrankin River under high and low flows 
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5. Effects Assessment, Proposed Mitigation, Net Effects and 
Significance of Net Negative Effects during Project 
Construction 

5.1 Assessment Methodologies 

The impact assessment methodology utilized followed the steps outlined below: 

1. Identifying the sources of effects associated with the Project (e.g. the Project construction 

activity, mode of operation or Project components). 

2. Identifying the potential effects on the VECs and VSCs that could potentially occur as a 

result of the sources of effects. 

3. Identifying the mitigation measures that are proposed to prevent or minimize the potential 

adverse effects. 

4. Identifying the net effects that would remain after the implementation of the specified 

mitigation measures. 

5. Assessing the significance of the net adverse effects to confirm if effects are acceptable 

or unacceptable, which in the latter case would trigger a review of mitigation strategies to 

minimize potential effects to an acceptable level. 

5.1.1 Potential Effects 

Potential effects due to the Project were determined via a variety of means including: 

 review of published data from peer-reviewed studies of effects in scientific journals; 

 review of published data from monitoring results of hydroelectric facilities in Canada; 

 review of guidance documents from regulatory authorities, including Pathways of Effects 

diagrams; 

 through consultation with stakeholders including Aboriginal communities, government 

agency personnel and members of the public regarding their understanding of potential 

effects; 

 through the knowledge and past experience of the environmental assessment (EA) 

authors on similar types of projects in Ontario and throughout Canada. 

For every VEC and VSC, each activity of the Project is reviewed to determine if that activity 

has the potential to have a positive or negative effect on the VEC or VSC.  This activity was 

completed using the Potential Effects Identification Matrix from the OWA Class EA document.  
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5.1.2 Mitigation Measures 

Mitigation measures are actions that are taken to prevent negative effects from occurring, or 

to minimize the impact of negative effects by decreasing the magnitude, geographic extent, 

timing, duration or frequency of the net effect.   

Mitigation can take several forms ranging from mitigation implemented during planning stages 

of the Project to mitigation measures that are physically put in place or implemented during 

the Project construction.  The general types of mitigation considered for this Project include: 

 modifying the types of construction activities; 

 modifying the Project components or the way in which those components operate; 

 modifying the schedule of Project activities so they occur outside of sensitive time 

periods; 

 installing treatment technologies (e.g., erosion and sedimentation control measures); 

 offsetting the effect by enhancing or creating a positive benefit elsewhere (e.g., creating 

new fish spawning beds to compensate for loss of an existing spawning bed). 

The hierarchy of the preferences for mitigation are to 1)  attempt to prevent the effect from 

occurring, 2)  minimize the impact of the effect to acceptable levels, and finally, least 

preferred, 3)  compensate for the unavoidable effect elsewhere.  Mitigation strategies for 

each identified net effect were reviewed with this hierarchy in mind, although it is not always 

possible to prevent the effect from occurring, based on technical or economic constraints.  

Mitigation measures have been identified using existing documentation (e.g., Best 

Management Practices Guide for the Mitigation of Impacts of Waterpower Facility 
Construction (Genivar and Natural Resource Solutions Inc., 2012), standard industry best 

management practices (BMPs), based on similar past experience on other Projects by Hatch, 

Xeneca, and through discussions with stakeholders, including Aboriginal communities, 

regulatory agencies and members of the public.  

Monitoring (discussed in Section 7) is an important component of an overall mitigation 

strategy.  Monitoring is conducted to 1) confirm that the mitigation is installed, operated and 

maintained as designed (e.g., sediment and erosion controls are installed per the design in 

the Erosion and Sedimentation Control Plan) and to 2) confirm that the mitigation measures 

are meeting their performance objective (e.g., settling ponds are achieving the designed 

decrease in turbidity prior to discharge of water back to the receiving watercourse).  

Environmental compliance monitoring is undertaken during construction by a designated 

Environmental Inspector retained by Xeneca to ensure that the Contractor is abiding by all 

federal and provincial laws and regulations, the terms and conditions of any environmental 

permits and the mitigation commitments made in this ER, as well as any other plans prepared 

(i.e., Erosion and Sedimentation Control Plan and Spill Prevention and Response Plan).  In 

this regard, the Environmental Inspector will have a checklist of monitoring components to 
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conduct on weekly, monthly or other scheduled intervals, as well as some items on an as-

required basis.  More information in the monitoring components and frequency is provided in 

Section 7. 

The Environmental Inspector will report the results of all inspections in an activities log.  

When inspections identify deficiencies in either the original installation/application of the 

mitigation (i.e., mitigation not installed in accordance with specifications), the Environmental 

Inspector will order the Contractor to remedy the situation by re-installing or re-applying the 

mitigation until it is correct.  If the Environmental Inspector observes that the mitigation is 

installed correctly, but not meeting performance objectives, a contingency plan will be 

implemented with the mitigation being altered as necessary to ensure performance objectives 

are met.  Mitigation may be discussed with expert Regulatory Authorities (e.g., MNR or 

MOE).  Work within a particular area, or a particular task may need to cease until different 

mitigation is designed and proven effective, to prevent additional negative effects on the 

environment.  Additional monitoring measures (e.g., greater frequency or different 

methodology) may have to be specified to ensure that negative effects do not occur.  

Monitoring results will be reported to the agencies (e.g., MNR, MOE, DFO) on a regular basis 

(as identified in Section 8) and in accordance with the reporting requirements of permits and 

approvals.  The Environmental Inspector’s Activity Log will be available to agencies upon 

request.  Xeneca will stay in communication with these agencies throughout the construction 

period to ensure that agency staff are aware of the activities that are occurring on the site.  

5.1.3 Net Effects 
Net effects are the positive or negative effects that are anticipated to occur following the 

implementation of the identified mitigation measures.  The determination of net effects takes 

into consideration the ability of the specified mitigation measures to prevent a potential effect 

from occurring or to minimize the characteristics of the effect.  Net effects are determined 

based on the known or predicted effectiveness of mitigation.  

Where possible, the net effect has been quantitatively evaluated (e.g., areas of habitat 

impacted), although in some cases, it is not possible to quantify the effect, and a qualitative 

assessment has been made.  

Net effects include effects that are anticipated to occur, as well as effects that have a risk of 

occurrence (i.e., they may or may not occur).  

5.1.4 Significance of Net Negative Effects 

Following the identification of net effects, the next phase in the analysis involves evaluation to 

determine if any of the net effects are significant. The following criteria have been used for 

assessing significance of adverse effects: 

 magnitude of the effect; 

 geographic extent of the effect; 
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 duration of the effect; 

 permanence/reversibility of the effect; 

 ecological context of the effect; 

 value or importance of resources being adversely affected; 

 frequency of the occurrence of the effect; 

 likelihood of the occurrence of the effect. 

Table 5-1 provides the definitions for the levels of significance to meet federal and provincial 

requirements. 

Table 5-1: Residual Effects Significance Criteria and Levels 

Residual Effects 
Criteria 

Effects Level Definition

Low Moderate High

Value/Importance of 
the Resource Affected 

Value/importance of 
resource is low (i.e., 
resource is common/ 
abundant or not 
considered of interest by 
stakeholders). 

Value/importance of resource is 
moderate (i.e., resource is 
neither abundant, nor scarce, or 
stakeholders view of interest, 
but not significant). 

Value/importance of 
resource is high (i.e., 
unique to the area, or 
scarce, or stakeholders 
view as significant). 

Magnitude 
(of effect) 

Effect is evident only at 
or nominally above 
baseline (existing) 
conditions. 

Effect exceeds baseline 
(existing) conditions, but is less 
than regulatory criteria or 
published guideline values. 

Effect exceeds regulatory 
criteria or published 
guideline values. 

Geographic Extent 
(of effect) 

Effect is limited to the 
Project Area (i.e., zone 
of influence).1 

Effect extends beyond the 
project area limits into the 
adjacent local area (<500 m). 

Effect extends beyond 
the local area and into 
the regional area (>500 
m). 

Duration and 
Frequency 
(of effect) 

Effect is evident only 
during construction 
activities and occurs 
infrequently and for short 
durations. 

Effect is evident during the 
operational period and occurs 
infrequently and/or for short 
durations. 

Effect is evident during 
the operational period 
and occurs frequently 
and for long durations. 

Ecological Context 
(of effect) 

Effect occurs in a region 
with low fragility (i.e., 
high resilience to effect). 

Effect occurs in a region with 
moderate fragility (i.e., 
moderate resilience to effect). 

Effect occurs in a region 
with high fragility (i.e., low 
resilience to effect). 

Likelihood 
(of effect) 

Effect has a low 
probability of occurring. 

Effect has a moderate 
probability of occurring. 

Effect has a high 
probability of occurring. 

Reversible/ 
Irreversible (of effect) 

Defined as reversible (affected area returns to existing conditions (generally, immediately or 
over time) or irreversible (affected area never returns to existing conditions). 

Note: 1. The Project Area encompasses the entire footprint of the Project, as shown on Figure 1-1, and includes 
the proposed dam structures, head ponds, access roads, work areas and transmission line.  The Project 
Area includes those sections of the Kapuskasing River that will be permanently affected by the presence 
of the head ponds and water management associated with the facilities.   
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5.1.5 Environmental Effects Identification Matrices 
The Construction and Operations effects assessment tables present the OWA Class EA 

Potential Effects Identification Matrix for construction activities, and operations and 

maintenance.  The results of these tables were used as guidance regarding the potential 

effects of the Project on the environment.  Accidental spills have been identified as a potential 

effect in these tables, but as mentioned previously, accidental spills will be discussed in detail 

in Section 4.5. 

The potential level of effect (positive or negative) is based on the guidance in the OWA Class 

EA (OWA, 2014).  Accordingly, the following definitions of effect were utilized: 

 a ‘nil’ effect would be assigned where there is no effect on that criterion; 

 a ‘low’ potential effect would be assigned where the potential impact and/or benefit is 

considered low or minimal; 

 a ‘high’ potential effect would be assigned where the potential impact and/or benefit is 

believed to be considerable; 

 a ‘unk’ (unknown) would be assigned where the potential effects are unknown or there is 

insufficient information to assign a potential level of effect with reasonable certainty; 

 a ‘-‘ means a potential negative effect; 

 a ‘+’ means a potential positive effect. 

The determined potential effects are identified as occurring prior to the application of any 

mitigation measures which would be implemented to prevent or minimize the adverse effects 

identified in the tables.  The ‘Comments, Rationale’ column in the table identifies the potential 

effects that could occur, and the ‘Mitigation Measures’ column identifies the measures 

proposed to prevent or minimize adverse effects. 

5.2 Sources of Effects  
The sources of effect are the construction activities described in Section 2. Details regarding 

the potential environmental effects associated with the construction of the Project are 

provided in the following sections. 

5.3 Effects Assessment – Natural Environment 

5.3.1 Geology 

5.3.1.1 Potential Effects 
Construction activities will result in the excavation of a total of approximately 48 600 m3 of 

bedrock from the various construction areas (Table 5-2). Bedrock excavation will occur via 

blasting and mechanical breakup. 
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Table 5-2: Bedrock Excavation Requirements 

Location Bedrock Excavation 
(m3) 

Buchan Falls 20,000 

Clouston Rapids 1,600 

Cedar Rapids 27,000 

 
The local area is not known to exhibit any significant geological or landform characteristics.  

The amount of blasting that will be required will be undertaken in a controlled manner to 

prevent effects on adjacent rock formations (e.g. stability, creation of faults, etc.). Therefore, 

no adverse effects on local geology are predicted to occur as a result of construction 

activities. 

Excavated rock will be re-used on site to the greatest extent possible.  Rock will be used as 

construction aggregate, as road base material (during access road construction), as erosion 

protection material, for berm construction as material for the saddle dam (Buchan Falls 

headpond), and as base material for construction laydown, switchyard and parking areas.  

5.3.1.2 Mitigation Measures 

No mitigation is possible.  

5.3.1.3 Net Effects and Significance of Net Negative Effect 
Topography of the existing geological features or landforms will experience long term change 

at the construction work areas from grading and rock excavations.   

5.3.2 Soils 

5.3.2.1 Potential Effects 
An estimated 124,000 m3 of surficial soils are expected to be removed during excavation and 

site preparation (Table 5-3).  

Table 5-3: Soil Excavation Requirements  

Location Soil Excavation 
(m3) 

Buchan Falls 66,000 

Clouston Rapids 48,000 

Cedar Rapids 10,000 

 

All stripped and excavated soils will be separated into topsoil and subsoil, and stockpiled on 

site until ready for re-use during site restoration activities and/or for off-site disposal. The soil 

will be stockpiled in the temporary laydown area. Excavated earth and organic materials will 

be reused on site in areas to be rehabilitated and re-vegetated following construction to the 

greatest extent possible.   
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Surficial soils will also be disturbed throughout the construction site due to vegetation 

clearing, topsoil and subsoil stripping, grading and use of heavy machinery associated with 

laydown area, access road and transmission line construction.  Soil disturbance and stock 

piling have the potential to increase erosion of soil due to the effects of water (rain, river flow) 

or wind. This could potentially result in a net off-site movement of soil from the disturbed 

areas.  While resulting in diminished on-site soil resources, which could have impacts on site 

re-vegetation, off-site soil movement could have more significant impacts on air quality, 

aquatic habitat, water quality and vegetation health.   

The riverbanks in the three proposed dam and powerhouse areas are predominantly exposed 

bedrock and currently stable.  Tracking of heavy machinery over and around these banks 

may occur during the construction period, but is not expected to have any long-term impact 

on shoreline stability. Some riverbanks in areas potentially impacted during the construction 

phase (three areas in the upper portion of the Clouston head pond and one area within the 

Cedar Rapids headpond) have been identified as having “moderate’ erosion potential.  

Soil compaction may result from the use of heavy equipment and stockpiling of heavy 

materials (e.g., excavated rock).  Excessive soil compaction can result in inhibited vegetation 

growth and altered moisture intake (i.e., decreased infiltration and increased surface runoff).   

Soil contamination may result from accidental spills (e.g. due to improper handling and 

storage of chemicals, or due to unanticipated events such as equipment leaks) of materials 

such as fuels, lubricants, paints, solvents, form oils and other chemicals associated with the 

construction process. 

5.3.2.2  Mitigation Measures 
In order to mitigate the potential for soil erosion, a sediment and erosion control plan will be 

developed to minimize the potential for off-site soil transport (see Section 5.3.3 for discussion 

regarding fugitive dust and associated mitigation and Section 5.3.7.1 for discussion of 

impacts and mitigation of sediment transport to watercourses). Site works will be restricted, 

through the installation of fencing or other limit of work area devices, to identified areas in 

order to minimize the amount of soil disturbance beyond the boundaries of the immediate 

project area. Construction will be phased, where possible in order to limit the time soils are 

exposed.   

Monitoring of riverbanks will be conducted throughout the construction period to assess 

stability (see Section 8 – Environmental Monitoring).  Any bank areas disturbed during 

construction and requiring erosion protection will be stabilized with native plant material or 

other bioengineering/structural methods (e.g., riprap). 

In order to limit soil compaction, all equipment will remain within identified work areas. 

Restoration efforts (e.g., discing or other soil loosening methods) will be undertaken as 

required. 
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Potential soil contamination will be mitigated by the following: 

 Chemical handling (e.g., refueling and maintenance activities) and all storage will be 

conducted in designated sites with adequate containment and/or well away from 

watercourses and outside of floodplain areas.  

 Limiting amounts of refueling of small equipment, such as drillers, compressors, lighting, 

expected to occur in proximity to watercourses (either on top or behind cofferdams) to a 

small service truck that is equipped with a spill kit.  

 Developing chemical handling procedures and adhered to by the contractor so as to 

prevent/minimize the potential for spills due to improper handling.   

 Properly training all employees responsible for chemical handling in proper handling and 

emergency spills response procedures.  

 Maintaining an adequate supply of spill containment and clean up material on-site 

throughout the construction period.  

 Treating all spills of potentially toxic materials as significant and cleaning these up 

immediately, with contaminated soils to be removed from the site to a designated 

disposal area, if required. The contractor will be informed of the requirement to contact 

the Spills Action Centre of the MOE in the event of any spill that could potentially cause 

damage to the environment.  

 Upon completion of all construction activities on site, the area will be monitored for the 

presence of soil contamination (i.e., fuel marks on ground, etc) with any observed 

contamination being cleaned up as required.  

 Equipment will be monitored by the contractor throughout the construction period to 

ensure that it is well maintained (i.e., not leaking or prone to leakage).   

5.3.2.3 Net Effects and Significance of Net Negative Effect 
Effective implementation of the mitigation measures are will be effective in minimizing soil 

erosion, compaction and/or contamination from the construction areas.  If soil erosion does 

occur, it will be readily visible and can be responded to immediately. The mitigation measures 

proposed have been utilized for some time and are proven to be effective. Soil compaction 

will most likely occur at laydown areas and other high traffic areas. Therefore this effect will 

be localize and may be mitigated in the other Project areas. Soil contamination of spills may 

occur but is expected to be fully mitigated with the implementation of a spills control and 

response plan.   

Monitoring will be conducted throughout the construction period to assess erosion potential, 

potential soil compaction and the effectiveness of mitigation measures and remedial 

requirements to account for any unforeseen circumstances.  Regular monitoring with 

immediate remedial response to observed erosion and sediment transport issues or risks is 

anticipated to be effective in minimizing the magnitude and frequency of soil erosion from 
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work areas and river banks. Site restoration measures will be effective in reducing soil 

compaction, following construction.  

The following identifies the significance of these net negative effects.  

Value of Resource 

Soil is of Moderate value.  It is abundant in the Project Area and no concerns related to soil 

use have been raised by the stakeholders.  However, it plays an important role in maintaining 

a number of biological processes, including vegetation growth, supporting wildlife and 

regulating surface water and groundwater infiltration and runoff processes.  

Magnitude of Effect 

It is anticipated that some erosion will occur even with the mitigation identified above. 

However, it is not anticipated that such erosion will exceed regulatory criteria provided 

mitigation, monitoring and remediation are effective. Compaction may also occur, but 

following site restoration activities, the impact will be mitigated. Soil contamination will also be 

mitigated effectively.  Therefore, it is anticipated that the magnitude of effect on soil will be 

Low. 

Geographic Extent of Effect 

Soil erosion will be limited to the disturbed areas within the Project footprint and will therefore 

have a Low geographical extent.  The effects of soil erosion on other environmental 

components (e.g., surface water quality, aquatic habitat and biota) could extend beyond the 

Project footprint.  Those effects are assessed under the sections for those particular 

components.  

Duration and Frequency of Effect 

Provided the site restoration measures, post-construction monitoring and remediation 

requirements are effective, it is anticipated that impacts to soil will only occur during 

construction and will occur infrequently, possibly in response to precipitation events and not 

on a continuous basis.  Therefore, the duration and frequency of the effect are Low. 

Reversibility of Effect 

Impacts to soil are considered to be Reversible effects, since soil resources could be 

restored through addition of soil to the eroded areas.  

Ecological or Social Context 

The resilience of the region to soil erosion is considered to be Moderate, since most areas 

are heavily vegetated and rock is abundant, which will limit erosion.  
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Probability of Effect 

There is a Low probability of impacts to soil given the mitigation that will be implemented over 

the duration of the construction period.  

Overall Assessment 

The overall effect of soil erosion (on the soil itself) is determined to be Not Significant. 

5.3.3 Air Quality 

5.3.3.1 Potential Effects 
Impacts on air quality during the construction phase could occur due to fugitive dust 

emissions and/or emissions of combustion by-products from equipment and vehicle use. 

Fugitive Dust 

Minor impacts to air quality along the access roads and at construction sites could occur 

during the construction phase due to emissions of fugitive dust1.  Dust may be mobilized due 

to vehicular traffic, heavy machinery use, drilling, blasting, crusher use and soil moving 

activities.  Excess dust levels could cause human health concerns (i.e., irritation of lungs, 

eyes etc), which could impact construction workers or any recreational users of the area (e.g., 

canoeists, fishermen). Chapleau and Kapuskasing are located approximately 115 and 80 km 

respectively from the Project and therefore no impact is expected on these communities. 

Fugitive dust could also adversely impact water quality and aquatic habitat if it were to be 

deposited in watercourses.  Extremely high levels of dust may also result in the smothering of 

vegetation which could result in mortality due to prevention of photosynthesis or increase in 

susceptibility to disease.   

However, it is not anticipated that dust generation will be a significant problem since the 

potential impacts can be substantially mitigated through the use of standard construction site 

management practices and mitigation measures.  In this regard, the document entitled “Best 

Practices for the Reduction of Air Emissions from Construction and Demolition Activities” 

(Cheminfo Services Inc., 2005) will be referenced as a guideline for contractors.  

Combustion By-Products 

Use of heavy equipment and vehicles (e.g., dump trucks, hydraulic excavators) and portable 

generators at the site will result in the release of combustion by-products (e.g. SO2, NOx, 

VOCs, CO, CO2, PAHs, benzene, 1,3-butadiene, formaldehyde and acetaldehyde) and 

particulate matter from equipment exhaust (Cheminfo Services Inc., 2005).   

No other potentially toxic air emissions will occur during the construction period.  The 

potential impacts on air quality resulting from the construction of this project will be minimal 

                                                      
1 Fugitive dust is defined as “any particulate matter becoming airborne, other than being emitted from an 
exhaust stack, directly or indirectly as a result of human activity” (Cheminfo Services Inc., 2005). 
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and very local in nature with no transboundary effects.  The proposed site construction 

activities will not result in any microclimate changes in the local area (i.e., no contributions to 

the formation of fog or thermal effects). 

Burning Waste Vegetation Debris 

The burning of waste vegetation debris or slash may affect local air quality. Slash is the 

accumulation of miscellaneous residue such as tops and limbs which will be left over from 

timber harvesting and forest clearing. Some particulate matter will be emitted to the air that 

may result in exceeding the expected baseline maximum 24-hr concentrations for Total 

Suspended Particulate (TSP), which in the case of waste vegetation burning, will be organic 

ash from the burning process.  

5.3.3.2 Mitigation Measures 

Fugitive Dust 

Mitigation measures will be used, as required, to control dust including: 

 Use of dust suppression on exposed areas including access roads, stockpiles and 

works/laydown areas. 

 If required, dust suppression would be with water or non-chloride based chemical dust 

suppressants. 

 Hard surfacing (addition of coarse rock) of roads or other high-traffic working areas. 

 Phased construction, where possible, to limit the amount of time soils are exposed. 

 Earth moving works will not be conducted during excessively windy weather.  Stock piles 

to be worked (e.g. loaded/unloaded) from the downwind side to minimize wind erosion. 

 Stockpiles and other disturbed areas to be stabilized as necessary (e.g., tarped, 

mulched, graded, revegetated or watered to create a hard surface crust) to 

reduce/prevent erosion and escape of fugitive dust.  

 Mitigation associated with the rock crusher activities could include the use of hoarding 

and watering around the unit.   

 Blast mats, utilized during blasting activities to control fly rock, will also help to control the 

release of airborne dust.   

 Dust curtains will be used on loaded dump trucks, delivering materials from off site but 

will not be used on heavy equipment at site.   

 Workers will utilize appropriate personal protective equipment (e.g., masks, safety 

goggles) as required. 

In addition, the rock crusher will generate dust when bedrock is crushed into smaller pieces.  

Dust this activity can be mobilized into the surrounding environment, particularly if it becomes 

airborne.  To mitigate this potential, the rock crusher will come equipped with standard dust 
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control and collection devices, which will minimize the discharge of dust from the crusher.  

Concrete batch plant dust control measures may also be required (e.g., a baghouse to collect 

dust) and such measures would require an Environmental Compliance Approval (Air) from 

the MOE. 

During construction a site inspector will be monitoring all activities related to the potential for 

dust generations and request measures, as outlined above, to minimize the generation of 

dust.  

Combustion By-Products 

Construction is to be conducted in accordance with Ontario Regulation 213/91 - Construction 

Projects under the Occupation Health and Safety Act, which states that when dust is 

considered to be hazardous to workers, the dust must be controlled, or personal protective 

equipment be provided to the worker(s). 

The federal emission standards for snow mobiles, outboard boat engines and all-terrain 

vehicles, (starting with 2012 model years) are outlined in the Marine Spark-Ignition Engine, 

Vessel and Off-road Recreational Vehicle Emission Regulations.  Where such vehicles are 

used for the Project, these emission standards will be applied.  

Significant increases in concentrations of these airborne contaminants have the potential to 

adversely impact human and wildlife health.  However, the isolated nature of the site, 

relatively small size of the workforce and the corresponding small increase in airborne 

contaminants anticipated due to vehicle/equipment exhaust levels will not result in any 

significant change in local or regional air quality.  As a best management practice (BMP), 

vehicles will be run only when necessary and exhaust equipment (e.g., pollution control 

devices) will be inspected regularly.  When possible, the contractor will be encouraged to limit 

idling of construction equipment to periods of no longer than 5 minutes, although exceptions 

will occur when idling is required to provide heating or air conditioning or to avoid cold 

starting. 

Burning Waste Vegetation Debris 

The burning of slash will be limited to only the material that cannot be chipped and reused on 

site for restoration purposes. The remaining slash not suitable for chipping is to be placed in 

manageable piles and incinerated on site during safe burning conditions, in accordance with 

an MNR burn permit.  Appropriate safeguards and precautionary measures will be employed 

during burning.  No other wastes, including municipal, domestic or construction wastes are to 

be burned. All burning will not occur within 120 m of the Kapuskasing River or any other 

waterbody.   

The Contractor will prepare a Fire Plan to outline the procedures to prepare, commence and 

mitigate the burning of slash.  The Contractor is required by MNR and the Forest Fires 

Prevention Act to have on hand appropriate fire suppression equipment.  In addition, the 

Contractor must develop communications, notifications and reporting protocols, as well as 
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initial response procedures.  All mechanical equipment shall be equipped with spark arrestors 

and be kept free of any accumulation of flammable materials. 

5.3.3.3 Net Effects and Significance of Net Negative Effects 

Some dust may be mobilized and transferred off the construction sites.  Mitigation is 

anticipated to be relatively effective in preventing fugitive dust from leaving the Project Area, 

although there remains some potential for fugitive dust to be entrained during particularly 

windy days.  However, the potential for dust to be transferred greater than 500 m from the 

Project Area is considered to be very low.  Dust emitted on access roads, crusher and from 

the quarry is not anticipated to affect any sensitive receptors.  Although construction workers 

could be exposed to fugitive dust, they will be required to wear appropriate personal 

protective equipment (if required).  

Fugitive dust emissions at the construction sites do have the potential to affect sensitive 

receptors including recreational users and resource harvesters in the immediate vicinity of the 

Project sites.  However, given the restrictions on public access in the vicinity of the work area, 

the potential for exposure is considered to be low.  

Combustion by-product emissions will produce localized emissions and deteriorate the local 

air quality in the immediate vicinity of the Project. 

The burning of slash will emit smoke and ash in the immediate Project area. Burning will only 

be used for slash material that cannot be chipped. The amount of burning will be minimized 

as much as possible and therefore the impact of local air quality will be minimized.  

No adverse effects are anticipated to occur at any residential, institutional or commercial 

areas within the Study Area. 

The following identifies the significance of these net negative effects.  

Value of Resource 

Air quality is considered a High valued resources, since living organisms, including plants, 

animals and humans can suffer health effects if they are exposed to poor air quality. 

Magnitude of Effect 

The magnitude of effect is predicted to be Low, since air quality levels may locally exceed 

baseline conditions, but are not anticipated to exceed regulatory criteria. 

Geographic Extent of Effect 

Given the mitigation to be implemented, it is not anticipated that a change in air quality would 

be present beyond 500 m from the construction sites.  Therefore the geographic extent is 

anticipated to be Low. 
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Duration and Frequency of Effect 

Impacts on air quality could occur periodically throughout the construction period.  Therefore, 

the duration and frequency is Low.  

Reversibility of Effect 

Impacts on air quality is considered to be Reversible, since measures can be taken to 

eliminate the source and it will settle out of the air flow, allowing the air to return to normal 

particulate levels.  

Ecological or Social Context 

The ecological context of the area is one of Moderate fragility to air quality as poor air quality 

could have adverse effects on wildlife and vegetation.  Given the general lack of sensitive 

human receptors in the area, the fragility of the area from a social context is considered to be 

Low.  

Probability of Effect 

The probability of the effects being realized during construction is Moderate.  

Overall Assessment 

Overall, the effect of dust and pollutants on local air quality is considered to be Not 

Significant, given the minimal potential for effects on other environmental components 

during construction. 

5.3.4 Noise and Vibration 

5.3.4.1.1 Potential Effects 

A number of construction activities have the potential to increase noise and vibration levels, 

including rock crushing, drilling and blasting and heavy equipment use.  Increased noise and 

vibration could potentially have negative effects on other environmental components (e.g., 

resource users, wildlife), which are assessed in other sections.   

5.3.4.1.2 Mitigation Measures 

All construction equipment will be expected to meet the requirements of MOE publication 

NPC-115 – Construction Equipment.  This will be made known to the Contractor via the 

Project specifications.  This publication limits the noise emissions from construction 

equipment.  Mitigation will include use of standard manufacturer’s equipment for sound 

muffling device on heavy equipment and portable generators.  

5.3.4.1.3 Net Effects and Significance of Net Negative Effects 

Increased noise and vibration will be emitted during some construction activities.  
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The following identifies the significance of this net negative effect.  

Value of Resource 
Air quality, with respect to noise and vibration is considered to a Moderate valued resource, 

since effects of increased noise and vibration are anticipated to result in disturbance as 

opposed to overall health effects on the transient receptors.  There are no permanent 

sensitive receptors in the area where noise effects will be generated.  

Magnitude of Effect 

The magnitude of effect is predicted to be Moderate, since noise and vibration levels may 

locally exceed baseline conditions in the vicinity of the noise source, but are not anticipated to 

exceed regulatory criteria.  

Geographic Extent of Effect 

Increased noise and vibration from construction could extend beyond the work area into the 

surrounding environment beyond 500 m from the construction sites for the loudest activities 

(e.g., blasting).  Therefore, the geographic extent is anticipated to be High. 

Duration and Frequency of Effect 

Elevated noise and vibration will occur periodically throughout the construction period.  

Therefore, the duration and frequency is Low.  

Reversibility of Effect 
Increased noise and vibration are considered to be Reversible, since once the source of 

noise or vibration ceases, the noise and vibration are no longer present.  

Ecological or Social Context 
The ecological context of the area is one of Low fragility to noise and vibration since there 

are no permanent sensitive receptors in the area, and any human receptors will generally be 

able to choose to move away from the affected area if they desire.  Wildlife will also likely 

choose to move out of the affected area if they are not tolerant of increased noise and 

vibration levels.  

Probability of Effect 

There is a High probability that increased noise and vibration will occur during construction.  

Overall Assessment 
Overall, the effect of noise and vibration on local air quality is considered to be Not 

Significant, given the minimal potential for effects on other environmental components. 

5.3.5 Groundwater 

5.3.5.1 Potential Effects 
Since any groundwater seeping into and accumulating in the excavated areas (e.g., 

excavations for powerhouses or embankment dam foundations) would have to be removed 

by dewatering to facilitate the construction process under a dry condition.  This would result in 

a decrease in the local groundwater table in the vicinity of the excavation during the period 
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that seepage water is being dewatered. Any appropriate approvals [e.g., MOE Certificate of 

Approval for Industrial Sewage or Permit to Take Water (if volumes are >50,000 litres per 

day)] would be obtained prior to implementation of such an activity.  

Groundwater could also potentially be impacted by accidental spills occurring during the 

construction phase.  However, significant impacts on groundwater would not be expected due 

to the relatively low volumes of liquids to be used on-site.  The mitigation measures 

discussed in Section 5.3.7.2 to prevent/minimize impacts on soils due to accidental spills and 

leaks would also assist in preventing/minimizing impacts on groundwater. 

5.3.5.2 Mitigation Measures 
At this point in the design process, sufficient information on groundwater and rock 

characteristics is not available to provide a quantitative assessment of the potential 

requirements for groundwater seepage and dewatering into Project excavations.  

If seepage is minimal, it will likely be handled with a sump pump in the excavation, pumping 

water to the settling ponds for treatment prior to discharge to the river.  In such an instance, 

no mitigation is possible to prevent localized, short-term local lowering in the groundwater 

table in the vicinity of each project excavation intersecting the groundwater table.  

However, if seepage is higher, additional engineering measures may be necessary to limit the 

amount of seepage into the excavation to minimize pumping and treatment requirements.  

Such measures could include grouting of sealing of the excavation walls.  No mitigation would 

be possible to prevent minor changes in groundwater flow vectors due to such measures.  

5.3.5.3 Net Effects and Significance of Net Negative Effects 
Some seepage into the deeper powerhouse excavations is anticipated to occur during the 

periods that the excavations are open, although a quantitative assessment is not possible.  

Based on the limited size of the excavation, it is anticipated that seepage will be relatively 

minimal, and therefore corresponding effects on the local groundwater table in the vicinity will 

also be minimal, with only localized lowering during the duration that the excavation is open.  

The groundwater table elevation would return to existing conditions once the excavation is 

closed.  

Sealing of excavation walls to prevent groundwater seepage, if inflows are high, would result 

in some local change in groundwater vectors in the vicinity.  It would be anticipated that 

groundwater flow would follow the path of least resistance around the Project excavation and 

return to normal a short distance downstream. 

The following identifies the significance of these net negative effects.  

Value of Resource 

Groundwater is an important resource, often providing a source of flow in watercourses, 

including tributaries and the Kapuskasing River.  Groundwater fed tributaries are often cold-

water environments supporting a specialized fish community, including Brook Trout, which 

are a VEC for this Project.  Groundwater upwellings in the Kapuskasing River may also 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 5-17

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

provide spawning locations for brook trout, as well as thermal refuge areas in the river, and 

may help in regulating water temperatures.  Groundwater also maintains wetland vegetation 

communities, particularly where the water table is close to the ground surface. 

Groundwater is not used as a source of potable water in the vicinity of the Project location. 

However, the groundwater in the vicinity of the Project locations where deeper excavations 

will be occurring does not feed any local cold-water tributaries and the volume of inputs to the 

Kapuskasing River are anticipated to be minor.  Wetland vegetation is generally non-existent 

in the vicinity of the proposed Project excavations, since they are predominantly upland 

environments, therefore, groundwater does not appear to be supporting the continued 

development of wetland communities in this particular area.  

Based on this, the value of the groundwater resource in the vicinity of the Projects is 

Moderate, since it is an important resource, but not considered to have significance. 

Magnitude of Effect 

Although not quantifiable, the magnitude of change in the groundwater table is anticipated to 

be Low given the relatively small size of the Project excavations. 

Geographic Extent of Effect 

The effect on the groundwater table is anticipated to be limited to the footprint of the Project; 

therefore, the geographic extent is Low. 

Duration and Frequency of Effect 

The effect will only occur during the construction period when dewatering of seeped 

groundwater is necessary from Project excavations.  Once the excavations are sealed, 

dewatering will not be required.  Therefore, the duration and frequency of effect are Low. 

Reversibility of Effect 

The effect on the groundwater table is Reversible, since once the excavation is closed, 

groundwater will not seep out and require dewatering, therefore, no loss of groundwater will 

occur and the groundwater table will rebound to normal levels.  

Ecological or Social Context 

The local area that will be impacted by changes in the groundwater table is anticipated to be 

highly resilient to the effect of local lowering of the groundwater table, since no other adverse 

effects on other VECs or VSCs are anticipated to occur as a result of this effect.  Therefore 

the area has a Low fragility to the effect. 

Probability of Effect 

There is a High probability of the effect occurring, since excavation will be necessary below 

the groundwater table at each of the three proposed powerhouses.  Some seepage into the 

excavation will likely occur, resulting in a lowering of the local groundwater table.  
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Overall Assessment 

This effect is determined to be Not Significant, given the assessment above.  

5.3.6 Surface Water Hydrology and Hydraulics 
Construction activities will result in minor changes to the local hydrology and hydraulics of the 

Kapuskasing River in the Project area.      

The potential effects on surface water hydrology and hydraulics during construction include: 

 changes in hydraulics due to cofferdams and flow diversions; 

 changes in downstream river flow and water level due to head pond filling; and 

 changes in local hydrology and stormwater runoff. 

These potential effects are discussed in the following sections. 

5.3.6.1 Changes in Hydraulics Due to Cofferdams and Flow Diversions 
Hydraulic changes (e.g., flow vector and velocity, water levels) will occur due to the instream 

cofferdams at each of the three sites.  Cofferdams will result in some narrowing of the river 

channel, thereby creating a constriction to flow, possibly resulting in higher velocity within that 

reach and higher upstream water levels.  During the later stages of construction, flow in the 

river will be diverted through the newly constructed spillways, while the remainders of the 

dams are constructed.  

5.3.6.1.1 Potential Effects 

The cofferdams at each site will decrease the width of the active Kapuskasing River channel 

immediately adjacent to each cofferdam.  Given that there will be no change in flow rate; this 

restriction in width will cause an increase in flow velocity within the remaining portion of the 

river channel, as well as a corresponding increase in water surface elevation immediately 

upstream from the cofferdam.  

The Stage 3 flow diversions at each will shift flow from the main river channel and through the 

newly constructed spillway at each facility.  The spillway at Buchan Falls is within a currently 

terrestrial area, the spillway at Clouston Rapids is partially terrestrial and the spillway at 

Cedar Rapids is within the existing river channel.  the entrance (upstream) and receiving 

areas (downstream) where flow returns to the main river channel will be subject to increased 

velocities and different flow vectors than currently exist in those areas.  The flow diversions 

are sized for a 1:20-yr flow event. (i.e., the capacity of the diversion).  If higher flows occur 

when the diversion is in place, upstream water levels will further increase.  

5.3.6.1.2 Mitigation Measures 

The only mitigation measure possible to minimize changes in hydraulics due to cofferdams 

will be to minimize the extent of the instream cofferdams and so minimize the amount of 

restriction of the river channel.   
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Hydraulic and hydrologic changes during the Stage 3 diversions have been minimized by 

ensuring that the diversion flow capacity (1:20-yr event) is adequate to pass flows without 

causing a significant increase in upstream or downstream flow velocities.  

The duration of effects is also minimized to the extent possible by construction scheduling, 

which has attempted to minimize the duration that cofferdams are in place.  Restrictions on 

in-water work to protect fish communities will have an effect on the overall schedule, since 

the timing of cofferdam installation and removal must coincide with the allowable in-water 

work period. 

5.3.6.1.3 Net Effects and Significance of Net Negative Effects 

Net effects will include: 

 Increase in flow velocity in the river channel beside the instream cofferdams. 

 Diversion of all flow out of the main river channel at all facilities during the Stage 3 

diversions, with associated changes in flow velocity and vector. 

 Potential increases in water level upstream from the Stage 3 diversions. 

These effects will persist for the duration that the cofferdams and flow diversions occur during 

construction. 

The following identifies the significance of these net negative effects.  

Value of Resource 
Surface water hydrology and hydraulics are an important resource since they can affect the 

biological and social functions provided by the Kapuskasing River, including supporting and 

maintaining aquatic habitat, maintaining surface water quality and affecting human uses of 

the river including navigation and recreation, as well as aesthetics.   

Surface water is not used as a source of potable water in the vicinity of the Project location.  

Based on this, the value of the surface water resource in the vicinity of the Projects is High, 

since it is an important resource affecting other VEC and VSC and is important to 

stakeholders. 

Magnitude of Effect 
The magnitude of change in the surface water hydraulics during construction will be above 

baseline levels; but there are no regulatory criteria regarding hydraulics with which to assign 

a high rating.  Therefore, the magnitude is anticipated to be Moderate. 

Geographic Extent of Effect 
The effect on surface water hydraulics will be located outside the Project footprint, since flow 

hydraulics will remain affected downstream from the facility work areas, but effects are 

anticipated to return to baseline conditions within a distance of 500 m downstream from each 

site.  Therefore, the geographic extend of changes is anticipated to be Moderate. 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 5-20

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Duration and Frequency of Effect 
The effect will occur throughout the construction period when cofferdams are in place, 

therefore, the duration and frequency is Low. 

Reversibility of Effect 
The effect on surface water hydraulics and hydrology is Reversible, since the effects would 

be eliminated if cofferdams were removed.  

Ecological or Social Context 

The local area that will be impacted by changes in hydraulics is anticipated to have a 

moderate resilience to the effect of local changes to hydraulics, since the bed is 

predominantly erosion resistant.  Therefore the area has a Moderate fragility to the effect. 

Probability of Effect 

There is a High probability of the effect occurring since cofferdams will be necessary.  

Overall Assessment 
This effect is determined to be Not Significant, given that local changes in hydraulics and 

hydrology will not affect overall river flows and will be a short-term occurrence during the 

construction period when cofferdams are in place. 

5.3.6.2 Changes in Downstream River Flow and Water Level due to Head Pond Filling 

Head pond filling will occur once the overflow spillways and earth fill embankments are 

complete, and the water passage through each powerhouse is ready to pass flow.  Filling will 

be accomplished by restricting flow through the spillway by closing the low level gates.   

5.3.6.2.1 Potential Effects 

Filling the head ponds will result in reductions in flow in the Kapuskasing River downstream of 

the individual site being filled, for the duration of the filling period.  The potential effects on 

river flow and water level downstream from the Project Area are dependent on the amount of 

flow that will be retained during head pond filling and the overall duration and timing of head 

pond filling.  Changes in hydrology could have adverse effects on aquatic habitat, particularly 

if decreases in downstream flow resulted in decreased water levels and dewatering of aquatic 

habitat. 

5.3.6.2.2 Mitigation Measures 

To mitigate potential effects on water levels and flows during head pond filling, a controlled 

filling strategy will be employed.  The amount of water retained for head pond filling will be 

limited no more than 10% of the instantaneous flow in the river at the time of, and throughout 

the duration of the filling activity. 

To mitigate potential effects; the restriction in flow will be ramped up as slowly as possible to 

prevent a sudden change in flow that could result in rapid downstream dewatering.  

During filling, inflow in the river will be obtained in real-time from a new flow gauge that will be 

installed upstream from the facilities prior to commencement of filling.  This data will identify 

the existing flows in the river so that the 10% head pond filling rate flow can be identified.  
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Prior to implementation of head pond filling, discharge at various spillway gate settings and 

heads will be determined using hydraulic equations to identify the outflow rates that would 

occur at various settings, to guide the restriction of flow by use of the spillway gate in order to 

restrict the filling rate to the 10% level identified previously.  

In order to monitor head pond filling to ensure that the 10% rate is adhered to, the amount of 

flow retained will be calculated based on inflows and the reservoir filling rate over a standard 

time period.  Discharge will then be calculated based on the inflow rate minus the reservoir 

filling rate.  These calculations will be done at the following intervals for each head pond: 

 after every meter of head pond water level increase or at least twice daily; 

 after each spillway gate alteration. 

Following completion of the calculations, the actual filling rate will be compared to the desired 

filling rate (10%).  If the actual filling rate exceeds the desired filling rate, the filling procedure 

(e.g., spillway gate adjustments) will be reviewed by a hydraulic engineer to ensure that all 

further head pond filling is in compliance with the proposed rates.   

5.3.6.2.3 Net Effects and Significance of Net Negative Effects 

The amount of time required to fill the head ponds (in days) at each monthly average flow 

rate, based on a 10% reduction in flow are identified in Table 5-4. 

Based on the historical monthly average flows, head pond filling times by site, could range as 

follows: 

 Cedar Rapids  - 0.5 to8 days  

 Clouston Rapids - 0.8 to 14 days  

 Buchan Falls  - 3 to 46 days  
 

Table 5-4: Head Pond Filling Times at Different River Flow Rates 

Month Buchan Falls Clouston Rapids Cedar Rapids 

Monthly 
Average 
Flow 
(m3/S) 

Days to 
Fill Head 
Pond 

Monthly 
Average 
Flow 
(m3/S) 

Days to 
Fill Head 
Pond 

Monthly 
Average 
Flow 
(m3/S) 

Days to 
Fill Head 
Pond 

January 10.9 35 11 11 13.2 6 

February 8.2 46 8.2 14 9.9 8 

March 8.4 45 8.5 14 10.2 8 

April 59.9 6 60.2 2 72.4 1 

May 137.8 3 138.5 0.8 166.3 0.5 

June 57.3 7 57.6 2 69.2 1 

July 32.7 12 32.9 4 39.5 2 

August 19.4 20 19.5 6 23.5 4 
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Month Buchan Falls Clouston Rapids Cedar Rapids 

Monthly 
Average 
Flow 
(m3/S) 

Days to 
Fill Head 
Pond 

Monthly 
Average 
Flow 
(m3/S) 

Days to 
Fill Head 
Pond 

Monthly 
Average 
Flow 
(m3/S) 

Days to 
Fill Head 
Pond 

September 20.5 19 20.6 6 24.8 3 

October 35.0 11 35.2 3 42.2 2 

November  32.6 12 32.8 4 39.4 2 

December 18.6 20 18.7 6 22.5 4 

 

Since the head ponds will be filled in succession and not concurrently, the overall time 

required could range from 4.3 to 68 days, depending on the flow rate at the time of filling, 

based on the average monthly flow values noted in Table 5-4.  

Therefore, only a relatively short-term effect on river hydrology is anticipated to occur due to 

flow restriction during head pond filling.  A 10% reduction in flow is considered to be within 

the natural range of variability at all but the most extreme low flow rates.  If flows in the river 

are at extremely low levels, no filling will be conducted.  

These decreases in flow rates and water levels downstream from Cedar Rapids, compared to 

the rates/levels that would naturally occur at the prevailing flow rates at the time of filling 

would occur over the duration of the filling event are considered a net negative effect on flows 

and water levels.   

The following identifies the significance of these net negative effects.  

Value of Resource 

Surface water hydrology and hydraulics are an important resource since they can affect the 

biological and social functions provided by the Kapuskasing River, including supporting and 

maintaining aquatic habitat, maintaining surface water quality and affecting human uses of 

the river including navigation and recreation, as well as aesthetics.   

Surface water is not used as a source of potable water in the vicinity of the Project location.  

Based on this, the value of the surface water resource in the vicinity of the Projects is High, 

since it is an important resource affecting other VEC and VSC and is important to 

stakeholders. 

Magnitude of Effect 

The magnitude of change in the surface water flow and water level during head pond filling 

will exceed baseline conditions, but will not exceed regulatory criteria, since MOE’s 

recommendations are being implemented.  Therefore, the magnitude is anticipated to be 

Moderate. 
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Geographic Extent of Effect 
The effect on surface water hydrology (decreased flows and levels) will occur for a distance 

downstream from Cedar Rapids greater than 500 m.  Therefore, the geographic extent of 

changes is anticipated to be High. Water levels in the head ponds will necessary increase 

during head pond filling, although this is not considered to be a negative effect. 

Duration and Frequency of Effect 

The effect will occur once for a relatively short duration of time at the end of the construction 

period, therefore, the duration and frequency is Low. 

Reversibility of Effect 
The effect on flow and water levels is Reversible, since once head ponds are filled, normal 

hydrology would be restored.  

Ecological or Social Context 
The local area that will be impacted by changes in hydraulics is anticipated to have a 

moderate resilience to the effect of locally changed hydrology, since the morphology of the 

river will be such that low magnitude decreases in flow will not result in extensive dewatering 

of the channel bed.  Therefore the area has a Moderate fragility to the effect. 

Probability of Effect 
There is a High probability of the effect occurring since restrictions in flow will be necessary.  

Overall Assessment 

This effect is determined to be Not Significant, given that changes in water level and flow 

will occur for a short duration period and will not result in high magnitude dewatering of the 

river downstream from Cedar Rapids. 

5.3.6.3 Changes in Local Hydrology and Stormwater Runoff 

Changes in local hydrology (i.e., surface runoff and water storage patterns), may also result 

from an increase in impervious or less pervious surfaces associated with access roads, 

vegetation clearing, land grading and construction buildings (e.g., construction camp 

facilities).  

5.3.6.3.1 Potential Effects 

Impervious or less pervious surfaces have the potential to increase the rate and quantity of 

surface runoff into ditches along access roads or areas adjacent to works sites.  An increase 

in surface water runoff could result in increased erosion due to greater flow or higher flow 

velocities in the runoff areas, or in receiving tributaries.  

5.3.6.3.2 Mitigation Measures 

Mitigation measures such as a drainage collection system, rock-fill check dams, in-line 

sediment traps, etc will be used to address these potential impacts.  These mitigation 

measures will be documented in the formal sediment and erosion control plan to be prepared 

prior to the start of construction. 
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5.3.6.3.3 Net Effects and Significance of Net Negative Effects 

The net effect will be a minor change in stormwater runoff in the areas immediately adjacent 

to impervious or less pervious surfaces associated with construction.  This may not be 

measurable in areas beyond access road areas which will be subject to overland flow.  

Measurable effects may occur in ditches adjacent to access roads.  However, the mitigation 

to be implemented will minimize effects on hydrology of receiving watercourses.  

The following identifies the significance of these net negative effects.  

Value of Resource 
Surface water hydrology and hydraulics are an important resource since they can affect the 

biological and social functions provided by the Kapuskasing River, including supporting and 

maintaining aquatic habitat, maintaining surface water quality and affecting human uses of 

the river, including navigation and recreation, as well as aesthetics.   

Surface water in tributaries may also be important to sustaining biological productivity within 

those tributaries (e.g., spawning or benthic invertebrate production).  

Based on this, the value of the local hydrology and stormwater runoff in the vicinity of the 

Projects is Moderate, since hydrology in the Kapuskasing River is an important resource 

affecting other VEC and VSC and is important to stakeholders, but local hydrology and 

stormwater flows at any one development site have limited potential to affect hydrology in the 

river. 

Magnitude of Effect 
The magnitude of change in the surface water runoff may be nominally above baseline levels, 

but the size of the affected area in context of the overall drainage area will be negligible.  

Therefore, the magnitude is anticipated to be Low. 

Geographic Extent of Effect 
The effect of local hydrology and stormwater runoff is unlikely to occur for a distance 

downstream the Project footprint greater than 500 m.  Therefore the geographic extend of 

changes is anticipated to be Moderate. 

Duration and Frequency of Effect 
The effect will occur periodically throughout the construction period during precipitation or 

snow melt events; therefore, the duration and frequency during construction is Low. 

Reversibility of Effect 

The effect on local hydrology is Reversible, since many of the impervious or less pervious 

surfaces will be removed and the areas restored following construction; at which time normal 

stormwater runoff would be restored.  

Ecological or Social Context 

The local area that will be impacted by changes in hydrology is anticipated to have a high 

resilience to the effect of local changes to hydrology.  Therefore, the area has a Low fragility 

to the effect. 
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Probability of Effect 
There is a Moderate probability of the effect occurring since stormwater runoff will occur 

during precipitation and snow melt events.  

Overall Assessment 
This effect is determined to be Not Significant, given that changes in local hydrology and 

stormwater runoff will be of a low magnitude and short-term in duration. 

5.3.7 Water Quality 
During construction of the waterpower facilities, some activities have the potential to impact 

local water quality.  Impacts to water quality may include increased turbidity associated with 

the release of sediments into the watercourse, or inputs of hazardous/toxic substances such 

as fuels, lubricants and other hazardous materials.  Other construction debris (e.g. metal 

debris, concrete cuttings/debris, sawdust) could also potentially enter the water course and 

result in impacts on water quality.  

5.3.7.1 Sediment in Watercourses 

Construction activities that could increase the rate and/or quantity of sediment transported to 

or within local watercourses (i.e., the Kapuskasing River and/or streams along the access 

road/transmission line) include: 

 construction activities associated with new access road construction and upgrading of the 

existing access road (e.g., vegetation clearing/grubbing, stockpiling of slash, grubbed 

material or road base materials, ditching, stream crossing construction, erosion of road 

base/embankment materials); 

 clearing and removal of vegetation in the proposed head pond, at the intake and 

powerhouse areas and along the new transmission line ROW; 

 stockpiling of excavated topsoil associated with clearing activities; 

 blasting and excavation during construction of the approach channel, intake and tailrace 

channel; 

 cofferdam installation and removal at the weir and tailrace areas; 

 Head pond filling and exposure of terrestrial soils to erosive forces of water flow. 

5.3.7.1.1 Potential Effects 

Excess sediment entering the watercourse, or being mobilized within the watercourse could 

result in elevated concentrations of suspended sediment or increased sediment deposition, 

with subsequent impacts to aquatic biota including: 

 direct lethal or sublethal effects (e.g., gill damage, fin erosion or rot, physiological stress, 

impaired development or growth) on adult or juvenile fish, incubating eggs or aquatic 

invertebrates (e.g., Reiser and White, 1988); 
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 indirect effects including impaired or altered fish/aquatic invertebrate behavior (e.g., 

foraging efficiency, predator avoidance, habitat use, displacement, migratory behavior, 

increased invertebrate drift) (e.g., Sweka and Hartman, 2001; Miner and Stein; 1996; and 

Barrett et al., 1992); 

 impaired habitat suitability for invertebrates and/or fish (e.g., infilling of interstitial spaces 

in gravel/cobble streambeds, reduced intra-gravel dissolved oxygen, smothering of 

aquatic vegetation, decreased light penetration and primary production, infilling of pools) 

(e.g., Cunjak, 1996; Platts et al., 1989). 

The Canadian Council of Resource and Environment Ministers (CCREM) (1987) 

recommends that suspended solids not be elevated by more than 10 mg/L above background 

levels in waters where the background concentration is <100 mg/L.  Further research on the 

impacts of suspended sediment on aquatic biota led the Canadian Council of Ministers of the 

Environment (CCME) (2012) to produce the following recommendations for suspended 

sediments and turbidity: 

 Suspended Sediments:  

 Clear Flow: Maximum increase of 25 mg/L from background levels for short-term 

(e.g., <24 h) exposures, and a maximum average increase of 5 mg/L from 

background for longer term exposures (e.g., 24 h to 30 d). 

 High Flow: Maximum increase of 25 mg/L from background levels at any time when 

background levels are between 25 mg/L and 250 mg/L.  Levels should not be 

increased by more than 10% of background levels when background levels exceed 

250 mg/L. 

 Turbidity: 

 Clear Flow: Maximum increase of 8 NTUs from background levels for short-term 

(e.g., <24 h) exposures, and a maximum average increase of 2 NTUs from 

background for longer term exposures (e.g., 24 h to 30 d). 

 High Flow: Maximum increase of 8 NTUs from background levels at any time when 

background levels are between 8 NTUs and 80 NTUs.  Turbidity should not increase 

more than 10% of background levels when background levels are >80 NTUs. 

5.3.7.1.2 Mitigation Measures 

There are a number of general mitigation practices to be followed by the contractor during 

construction to minimize the potential for adverse environmental impacts. 

 An approved sediment and erosion control plan will be developed by the contractor to 

define proper construction methods and prepare for unexpected emergencies.  An 

adequate supply of erosion and sediment control devices (e.g., silt curtains, silt fences) 

should be provided on site to control runoff and respond to unexpected events. 
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 Construct all roadwork according to MNR’s ‘Environmental Guidelines for Access Roads 

and Water Crossings’ (MNR, 1990). 

 Minimize the size of the cleared and disturbed areas at the construction site, particularly 

those adjacent to watercourses. 

 Phase construction to minimize the time that soils are exposed. 

 Appropriate precautions to prevent movement of fine material into watercourses will be 

undertaken during any blasting adjacent to or near waterbodies (e.g., use of blast mats). 

 Maximize the retention of the existing vegetation cover, including the forest floor ground 

cover, when trees are to be removed.  Grubbing should only be conducted where 

absolutely required. 

 Grade disturbed slopes or stockpiles to a stable angle as soon as possible after 

disturbance, to eliminate potential slumping. 

 Revegetate or stabilize exposed sites as soon as possible after they have been 

disturbed; where revegetation is not possible other erosion protection methods, such as 

riprapping, bioengineering, or erosion matting should be used. 

 Construct a drainage collection system so runoff can be intercepted and treated or 

removed from the site through suitable control facilities (e.g., vegetation, straw bales, 

settling pond). 

 Excavated erodible material stockpiles should be placed in suitable designated areas 

away from the river or other watercourses (i.e., outside the floodplain, away from 

drainage channels) and properly constructed silt fences should be installed around the 

stockpiles to limit the transport of sediment. 

 Where possible, vegetated buffer strips greater than 30 m should be maintained between 

construction sites and watercourses. 

 Cofferdam dewatering activities should drain water from the isolated areas to a heavily 

vegetated area or sediment trap no less than 30 m away from the river. 

 Only clean materials should be used for in-water (e.g., cofferdam construction, tailrace or 

intake lining) or near water works (e.g., embankment riprapping). 

 During road and transmission line construction/upgrading activities, appropriate water 

crossing structures (i.e., culverts, permanent/temporary bridges) should be installed at 

sites where fording may result in erosion of stream banks or the streambed.  Fording may 

be acceptable during low flow periods (e.g., for intermittent streams) or during the winter 

(when ice cover is present), or at sites with stable stream banks and beds (e.g., 

dominated by rocky substrates) and where no sensitive fish habitat (e.g., spawning 

areas) has been identified. 
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 Head pond filling should be conducted at a slow consistent rate to ensure that excessive 

erosion of flooded terrestrial soils does not occur.  Minimization of forest floor vegetation 

disturbance during clearing of the reservoir areas will maintain a vegetative mat that will 

assist in the immediate retention of terrestrial soils during the flooding process. 

It is anticipated that implementation of these mitigation measures in conjunction with a 

construction monitoring program will ensure continued effectiveness of the sediment and 

erosion control plan, and will minimize impacts on local water quality conditions.  It will be the 

responsibility of the contractor to monitor local water quality conditions during construction 

and take appropriate actions if high levels are observed.  Work activities may need to stop 

until corrective measures can be taken to minimize further impacts. 

Cofferdams will be constructed to isolate work areas around the powerhouse, intake channel, 

tailrace channel, overflow weir and earth-fill dam work areas to permit construction of these 

facilities under dry conditions.  Instream silt curtains will be installed immediately downstream 

from the cofferdam installation locations (where possible given flow conditions). The 

contractor will make the final determination of cofferdam type and installation methods. 

General mitigation measures associated with cofferdam use include the following: 

 If rock-fill cofferdams are used only clean material should be installed in the river (e.g., 

pre-tested, washed or otherwise certified as being free of fine sediment and acid-

generating constituents). 

 Loose silt and clay, till, loam, organic soil and vegetation shall not be used to line 

upstream faces of cofferdams.    

 Spill response and emergency equipment and material (e.g., fill for cofferdams, pea 

gravel bags, oil absorbents) are to be kept in close proximity to cofferdams, such that in 

the event of an unanticipated cofferdam leak, repairs can be conducted in an expedient 

manner. 

 Unless otherwise noted in contract specifications, all cofferdam material is to be removed 

from the riverbed (to the extent possible, although it is anticipated some large rock fill 

used for the base of the cofferdam may remain in place) and reused elsewhere or 

properly disposed of upon decommissioning of the cofferdams. No cofferdam material 

removed from the watercourse should be discarded within the watercourse or on the river 

banks, unless approved by regulatory agencies. 

 Appropriate handling and/or treatment of cofferdam seepage water prior to release. 

The contract documents will reference and/or incorporate environmental protection standards 

for construction work in and along waterbodies, including: 

 Ontario Provincial Standard Specifications (OPSS) 577 – Construction Specification for 

Temporary Erosion and Sediment Control Measures 
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 OPSS 182 – General Specification for Environmental Protection for Construction in 

Waterbodies and on Water Body Banks 

 OPSS 517 – Construction Specification for Dewatering 

 OPSS 518 – Construction Specification for Control of Water from Dewatering Operations. 

5.3.7.1.3 Net Effects and Significance of Net Negative Effects 

It is anticipated that implementation of these mitigation measures in conjunction with a 

construction monitoring program will minimize adverse effects on local surface water quality.  

However, the possibility of some short-term, low magnitude releases of sediment is possible 

from the work area. It will be the responsibility of the Contractor to monitor local surface water 

quality conditions during construction and take corrective actions if high levels of turbidity are 

observed.  Work activities may need to stop until corrective measures can be taken to 

minimize further adverse effects. 

The following identifies the significance of these net negative effects. 

Value of Resource 

Surface water quality is an important resource since it can potentially affect the biological and 

social functions provided by the Kapuskasing River, including supporting and maintaining 

aquatic biota and affecting human uses of the river, including navigation and recreation, as 

well as aesthetics.   

Surface water quality in tributaries may also be important to sustaining biological productivity 

within those tributaries (e.g., spawning or benthic invertebrate production.  

Surface water is not used as a source of potable water in the vicinity of the Project location. 

Based on this, the value of the surface water quality resource in the vicinity of the Projects is 

High, since it is an important resource affecting other VEC and VSC. 

Magnitude of Effect 

The magnitude of change in surface water quality could potentially be above baseline levels, 

but it is not anticipated to be in excess of regulatory criteria, given the mitigation to be 

implemented.  Therefore, the magnitude is anticipated to be Moderate. 

Geographic Extent of Effect 

The effect on surface water quality is unlikely to occur for a distance downstream the Project 

footprint greater than 500 m.  Therefore the geographic extend of changes is anticipated to 

be Low. 

Duration and Frequency of Effect 

The effect has the potential to occur periodically throughout the construction period, 

therefore, the duration and frequency during construction is Low. 
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Reversibility of Effect 

The effect on surface water quality due to sediment is Reversible, since TSS will eventually 

settle out of suspension and normal levels will be restored.  

Ecological or Social Context 

The local area that will be impacted by changes in water quality is anticipated to have a high 

resilience.  Therefore the area has a Low fragility to the effect. 

Probability of Effect 

There is a Low probability of the effect occurring since mitigation will be comprehensive and 

monitoring will be conducted throughout the construction period.  Diligent monitoring and 

remediation of issues with sediment and erosion control will minimize the potential for 

adverse effects.   

Overall Assessment 

This effect is determined to be Not Significant, given that changes in surface water quality 

will be of a low magnitude and short-term in duration. 

5.3.7.2 Fuels, Lubricants and Other Hazardous Materials 

5.3.7.2.1 Potential Effect 

Fuels, lubricants and other hazardous materials (e.g. paints, solvents, form oils, chemicals, 

etc.) will be used on the construction site.  Activities during the construction phase that could 

potentially result in transport of these materials to the watercourse, with subsequent negative 

impacts on water quality, include 

 refueling and maintenance (e.g., oiling, addition of hydraulic fluid) of equipment (e.g., 

accidental spills, improper disposal of waste fluids); 

 use of equipment containing fuels, lubricants or other materials within, or in the vicinity of 

watercourse (e.g., leakage from machinery, washing of materials from surface of 

machinery); 

 storage of hazardous materials, including cement (e.g., accidental spills, leaching and/or 

runoff of materials); 

 use of cement adjacent to watercourses. 

5.3.7.2.2 Mitigation Measures 

There are a number of general mitigation practices to be followed by the contractor during 

construction to minimize the potential for adverse environmental impacts associated with the 

storage, use and disposal of fuels, lubricants and other potentially environmentally hazardous 

materials.  These include the following: 

 Establish designated refueling and maintenance areas at least 30 m from flowing 

watercourses and away from drainage ditches, channels or other wet areas.   
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 Locate designated hazardous material storage areas at least 30 m away from 

watercourses, for all materials to be stored outside.  Storage areas should be above 

ground and enclosed by an impervious berm capable of holding the entire volume of the 

stored material, as well as some additional volume of rainwater.  The area should be 

equipped with a drain so that it can be cleared of any spilled material or accumulated 

rainwater, which would be disposed of in a suitable manner.  Bermed areas should be 

monitored throughout the construction period to ensure their integrity. 

 Only machinery/equipment that is clean and well maintained (e.g., no leaks or exposed 

fluids) should operate in or near watercourses or drainage areas.  No washing of 

equipment is to take place within or near watercourses. 

 Drip pans will be located beneath all portable equipment, where possible, in order to 

provide secondary containment. 

 Provide adequate spill clean-up materials/equipment (e.g., absorbents) on site.  The 

contractor would prepare an approved spill clean-up procedure/emergency contingency 

plan, prior to commencement of work at the site. 

 Cement is to be stored indoors, where possible.  If outdoors, stored cement should be 

covered with waterproof sheeting and raised from the ground surface (e.g., on wooden 

pallets) to ensure no contact with surface water runoff.  Empty cement bags are to be 

collected and spills of cement or concrete cleaned up as appropriate.  Wastewater arising 

from cement/concrete work is to be collected and disposed of off-site, or properly treated 

before release to the environment.  Cement trucks should not be rinsed down within 100 

m of any watercourse or drainage way. 

 All concrete work will be conducted in dewatered areas.  Dewatered work areas will not 

be flooded until concrete structures have adequately cured.  Concrete spillage during 

powerhouse or weir construction should be contained, cleaned up and removed to an 

appropriate disposal area. 

 Any accidental spills should be immediately reported to the Ontario Spills Action Centre. 

 Any spills will be cleaned up and disposed of in an approved facility.   

Xeneca will reference and/or incorporate environmental protection standards for construction 

work in and along waterbodies, and for any dewatering operations (i.e. Ontario Provincial 

Standard Specifications 182, 518, 577) into contract documents.  It is anticipated that 

implementation of these mitigation measures in conjunction with a construction monitoring 

program will prevent/minimize impacts on local water quality.  It will be the responsibility of 

the contractor to monitor the provisions listed above and ensure that maintenance activities 

are conducted on all machinery in an appropriate manner (i.e., not in the vicinity of 

watercourses). 
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5.3.7.2.1 Net Effects and Significance of Net Negative Effects 

The implementation of identified mitigation is anticipated to be effective in minimizing the 

potential for surface water contamination from Fuels, Lubricants and Other Hazardous 

Materials.  However, over the duration of the construction period, some low levels of 

contamination may occur.  However, the magnitude of such change is anticipated to be 

negligible, given the significant potential for dilution in the Kapuskasing River.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Surface water quality is an important resource since it can potentially affect the biological and 

social functions provided by the Kapuskasing River, including supporting and maintaining 

aquatic biota and affecting human uses of the river including navigation and recreation, as 

well as aesthetics.   

Surface water quality in tributaries may also be important to sustaining biological productivity 

within those tributaries (e.g., spawning or benthic invertebrate production.  

Surface water is not used as a source of potable water in the vicinity of the Project location. 

Based on this, the value of the surface water quality resource in the vicinity of the Projects is 

High, since it is an important resource affecting other VEC and VSC. 

Magnitude of Effect 

The magnitude of change in surface water quality could potentially be nominally above 

baseline levels, therefore, the magnitude is anticipated to be Low. 

Geographic Extent of Effect 

The effect on surface water quality is unlikely to occur for a distance downstream of the 

Project footprint greater than 500 m, therefore the geographic extent of changes is 

anticipated to be Low. 

Duration and Frequency of Effect 

The effect has the potential to occur periodically throughout the construction period, 

therefore, the duration and frequency during construction is Low. 

Reversibility of Effect 

The effect on surface water quality is considered to be Reversible, as the continuous flushing 

of the river will remove any contaminants.  

Ecological or Social Context 

The local area that will be impacted by changes in surface water quality is anticipated to have 

a high resilience.  Therefore the area has a Low fragility to the effect. 
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Probability of Effect 

There is a Low probability of the effect occurring since mitigation will be comprehensive and 

monitoring will be conducted throughout the construction period.  Diligent monitoring and 

remediation of issues will minimize the potential for adverse effects.   

Overall Assessment 

This effect is determined to be Not Significant, given that changes in surface water quality 

will be of a low magnitude and short-term in duration. 

5.3.7.3 Construction Debris 

5.3.7.3.1 Potential Effect 

Construction waste such as metal debris, sawdust, concrete cuttings/debris and other fine 

waste materials would potentially be transported into surface waters with associated impacts 

on water quality and aquatic habitat.  

5.3.7.3.2 Mitigation measures 

In order to prevent this, the contractor will be required to adequately contain all debris 

materials within the construction area, and remove all debris as soon as possible to prevent 

movement into watercourses or the surrounding environment.   

5.3.7.3.3 Net Effects and Significance of Net Negative Effects 

It is anticipated that good housekeeping practices around the construction site will be 

sufficient in preventing off-site movement of debris. Therefore, no net effects on surface water 

quality are anticipated from construction debris.  

5.3.7.4 Sewage Effluent 
No sewage effluent (e.g., human waste) is to be released to the environment during the 

construction process.  All such waste will be retained in above-ground holding tanks and 

transported off site by an approved hauler for disposal/ treatment at an approved facility. 

5.3.7.5 Treated Wood 
No treated wood is anticipated to be used in or near water during the construction phase.  No 

wooden penstocks, wooden bridges or wooden in-water structures will be required.  Stoplogs 

contained within the control gates will not be treated wood. 

5.3.7.6 Acid Rock Drainage 

5.3.7.6.1 Potential Effects 

Excavated rock will be reused around the construction site (e.g. rip rap, road base material, 

etc.).  When rock containing sulphide and elemental sulphur is exposed to the weathering 

effects of oxygen and water, the water running off the rock could potentially have a lowered 

pH.  This is termed ‘Acid Rock Drainage’ (ARD).  If ARD were to occur, it could potentially 

have impacts on the water quality of receiving water bodies, resulting in more acidic 

conditions.   
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The likelihood of encountering ARD in relation to waterpower projects is small, as only 1% of 

the landscape has the potential to have the high degree of sulphide mineralization.   

5.3.7.6.2 Mitigation Measures 

In order to ensure the ARD will not occur, a testing program will be implemented prior to 

construction to collect and test samples of bedrock from the proposed excavation areas by a 

qualified professional (P.Geo. or P.Eng) in accordance with the methods and procedures 

from Mine Environmental Neutral Drainage guidelines.  Should these samples reveal a high 

potential for acid generation potential, appropriate plans will be developed to respond to this 

situation and the plans will be discussed with regulatory agencies. 

5.3.7.6.3 Net Effects and Significance of Net Negative Effects 

It is anticipated that ARD will not be a potential issue due to the small occurrence of sulphide 

minerals in the landscape and therefore no net negative effects are anticipated to occur.  

5.3.8 Aquatic Habitat 
During the construction phase, impacts to aquatic habitat could potentially result from: 

 in-stream construction associated with 

 cofferdam installation/removal and associated dewatering 

 access road water crossing structure installation 

 transmission line installation, including vehicle fording requirements. 

 near shore construction 

 clearing, grading and excavation for powerhouse and dam structures 

 temporary construction bridge installation over the Kapuskasing River 

 head pond vegetation clearing 

 access road and transmission line installation. 

 changes in flow or water level associated with 

 diversion requirements 

 head pond filling. 

 blasting in or near water. 

 impaired water quality and/or aquatic habitat due to erosion and suspended sediment, 

waste debris (e.g., sawdust) or toxic chemicals. 

Mitigation measures to address potential fugitive dust and sediment/water quality issues were 

previously discussed in Sections 5.3.33 and 5.3.7.1, respectively.  It is anticipated that 

implementation of appropriate mitigation, as identified in these respective sections, will 

prevent or minimize impacts on aquatic habitat due to construction site fugitive dust 
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emissions and deposition, erosion and related construction processes and changes in local 

hydrology.  Monitoring will be conducted throughout the construction period to verify that 

mitigation measures are implemented as specified and having the desired effect and that no 

unanticipated impacts are occurring (see Section 8.2 – Construction Monitoring).  Should any 

significant erosion events occur, work will stop until the source of the erosion can be 

mitigated. If significant erosion and sediment transport is to occur as a result of an 

unforeseen event or a failure of sediment and erosion controls, the need for remediation of 

habitats that have been significantly adversely affected will be determined in conjunction with 

regulatory agencies.  

The remainder of this section discusses the potential effects of temporary construction 

activities on aquatic habitat.  The potential effects include: 

 temporary loss of aquatic habitat due to cofferdam installation and dewatering; 

 temporary loss of aquatic habitat due to temporary bridge construction; 

 temporary loss or alteration of aquatic habitat due to water crossing structures; 

 effects on aquatic habitat due to transmission line installation; 

 alterations of aquatic habitat during head pond preparation and filling. 

This section assesses the temporary effects on aquatic habitat resulting from the construction 

of the proposed facility.  This assumes that the source of effect would be removed once the 

cofferdam is removed and the area is re-watered.  The net effect of these temporary effects, 

following implementation of mitigation, is not anticipated to result in Serious Harm to fish, per 

the definition of the federal Fisheries Act.  

However, permanent changes to aquatic habitat resulting from Project components, including 

the earth-fill dam, overflow weir and spillway, intake channel, tailrace channel and the head 

ponds (including associated changes in surface water characteristics including depth and flow 

velocity) are discussed in Section 6, since these permanent changes may cause Serious 

Harm to fish.   

5.3.8.1 Cofferdam Installation and Removal 

5.3.8.1.1 Potential Effects 

General Effects 

Each cofferdam will result in the temporary loss of habitat beneath the footprint of the 

cofferdams and within the area dewatered behind the cofferdam. Within this area, fish and 

benthic invertebrates will be restricted from using the aquatic habitat until such time as the 

cofferdam is removed and the area re-watered. For the purposes of the assessment in this 

section of the report, habitat within the cofferdam footprint and dewatered area is assumed to 

be restored to existing conditions following cofferdam removal. However, in some cases, 

there will be permanent structures occupying portions of the area, although the effects of 

these structures are assessed in Section 6, and are not considered further here.  
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Fish will be able to relocate from the cofferdam area to adjacent unaffected areas of the river, 

but this temporary loss of habitat will decrease the overall amount of available aquatic habitat 

and will result in crowding of fish within these residual adjacent areas, which may result in 

decreased forage resources on a per fish basis and higher levels of predation on baitfish.  

Therefore, this crowding could potentially have an effect on overall productivity of individual 

fish due to higher competition for fewer forage resources and habitat. Effects could potentially 

include decreased foraging, increased physiological cost (e.g., chasing forage, swimming 

faster to hold in sub-optimal habitats) and decreased growth. These effects may occur during 

the period when the cofferdams are in place, and fish would be expected to resume normal 

habitat use and foraging behaviour over time, once cofferdams are removed and the areas 

re-watered. There may be a lag time between resumption of normal habitat functions 

following removal, since it will take some time for the areas to be re-colonized by lower 

trophic level biota (e.g., phytoplankton, algae and benthos), which serve as forage for fish.   

Depending on the type of cofferdam used, the slope of the cofferdam next to the river may 

provide some fish habitat while it is in place. For example, a rock-fill cofferdam would have a 

portion of the rock fill below the high water mark wetted, and this would provide habitat for 

small fish and benthos. However, if a gravel or sand filled cargo bag cofferdam is used, the 

wetted portion would provide no usable aquatic habitat. For the purposes of this assessment, 

it has been assumed as a worst-case scenario, that no habitat will be provided by the 

cofferdam, 

Potential specific effects by site are discussed in the following sections.  

Buchan Falls Site 

Two options are currently being considered for the powerhouse location at Buchan Falls, with 

different intake channel alignments and one powerhouse approximately 50 m downstream 

from the second option. The tailrace cofferdam location and size differs between the two 

options. Other than the tailrace cofferdam, each powerhouse option has the same headrace 

cofferdam and spillway and dam cofferdams. Specific effects of these are discussed in the 

following sections.  

Tailrace Cofferdam - Upstream Powerhouse Option 

The cofferdam and dewatered area around the tailrace for the upstream powerhouse option 

will occupy an overall surface area of approximately 2,200 m2 (Figure 5-1).  It is anticipated 

that the cofferdam will be in place for approximately 12 to 16 months while the tailrace is 

excavated.     

The aquatic habitat within the area affected by the cofferdam provides spawning habitat for 

Walleye during spring and also provides riffle habitat for benthic invertebrate as well as small 

forage fish. A portion of the proposed footprint also provides fall staging and foraging habitat 

for Walleye. The placement of the cofferdam in this location would lead to a slight constriction 

of the channel, but would not be expected to have any noticeable impact on the circulatory 

patterns in the pool area described earlier. To prevent impacts to spawning Walleye, the 
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cofferdam installation will be scheduled before April 1 or after June 20. The actual cofferdam 

footprint is expected to impinge directly on some of the identified Walleye spawning habitat. 

Proper removal of the cofferdam material should be undertaken to allow continued use of the 

affected Walleye spawning habitat following construction. Though the cofferdam is expected 

to be in place during the Walleye congregation period in September, its position closer to the 

mouth of the channel is anticipated to prevent any impacts on the circulatory patterns which 

contribute to Walleye attraction to the downstream pool.  

The most likely impact on aquatic habitat due to downstream cofferdam installation will be the 

temporary loss of benthic invertebrate habitat and suitable Walleye spawning habitat. No 

significant impact to benthic production is anticipated, since this represents a small proportion 

of the overall benthic invertebrate habitat at Buchan Falls. Since the cofferdam is not 

anticipated to be present in spring, the potential impact to Walleye spawning is removed.  

Therefore, no significant impact due to temporary cofferdam installation is anticipated in this 

area. 

Tailrace Cofferdam - Downstream Powerhouse Option 

The cofferdam and dewatered area around the tailrace for the downstream powerhouse 

option will occupy an overall surface area of approximately 1,370 m2 (Figure 5-2).  It is 

anticipated that the cofferdam will be in place for approximately 12 to 16 months while the 

tailrace is excavated.       

The aquatic habitat within the area affected by the cofferdam placement provides forage for a 

number of large-bodied fish including Walleye. The congregation of large numbers of Walleye 

in the pool area in the cofferdam location has been noted during baseline studies. The 

congregation in the pool and feeding on invertebrates provided by the more turbulent, higher 

velocity gyres toward the middle of the channel is a unique feature of this location. The 

placement of the cofferdam is anticipated to have some impact on the circulatory patterns 

closer to the shore. The shoreline area in the immediate cofferdam location presently has 

habitat suitable for Smallmouth Bass spawning, with woody debris being present. The habitat 

is also suitable for cover for other fish species and provides some benthic invertebrate 

habitat.  

In the northeast region, Smallmouth Bass typically spawn and incubate eggs between May 15 

and July 15, based on the MNR’s in-water construction timing restriction.  Therefore, in order 

to prevent impacts to Smallmouth Bass reproduction, cofferdam installation should occur 

before April 1 or after July 15.   However, Smallmouth Bass are not a native species in the 

Kapuskasing River, and protection of their populations has not been identified as an objective 

by MNR, so cofferdam installation may occur after June 20, subject to construction timing 

considerations. This could potentially result in some minor impact to Smallmouth Bass 

reproductive activities. Though the cofferdam is expected to be in place during  the Walleye 

congregation period in September, its position close to the shoreline is expected to have 

minimal if any impact on the circulatory patterns closer to the centre of the channel and no 

effect on the Walleye access to, and utilization of the pool area is anticipated.  The impact on 
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the circulatory patterns closer to the shore will be greater, but it is unlikely that the localized 

change in vectors will have a significant impact on the utilization of the area by Walleye and 

other feeders. 

The most likely impact on aquatic habitat due to downstream cofferdam installation will be the 

temporary loss of benthic invertebrate habitat, potential cover habitat and fish foraging 

habitat.  The temporary loss of this habitat is not anticipated to have a significant impact on 

aquatic habitat productivity since the habitat type in the area (low velocity pool and an 

accumulation of drift wood at the water’s edge) is available immediately adjacent to the 

proposed cofferdam location and throughout the downstream reach.  Therefore, no significant 

impact due to temporary cofferdam installation is anticipated in this area. 

Headrace Cofferdam 

The headrace cofferdam and dewatered area will occupy an overall surface area of 

approximately 2,300 m2 (Figure 5-2).  It is anticipated that the cofferdam will be in place for 

approximately 12 to 16 months. 

The headrace cofferdam will be constructed along the shoreline, approximately 120 m 

upstream from the crest of Buchan Falls. The river in this area is lower gradient and relatively 

homogeneous, with a mix of fine and rocky substrate along the shores and some emergent 

and overhanging vegetation along the relatively steep banks. The shoreline within the 

proposed cofferdam area appears to provide similar general habitat functions (forage, cover, 

residence for baitfish and potential Smallmouth Bass spawning habitat) as the adjacent 

sections of river between Buchan Falls and Loon Rapids.   To avoid impacts on Smallmouth 

Bass spawning, the structure will be installed before April 1 or after July 15, to the extent 

possible, following completion of reproductive activities, although as noted previously, 

protection of Smallmouth Bass reproduction is not an objective of MNR, given the species’ 

non-native status on the Kapuskasing River, so the cofferdam may be installed any time after 

June 20..  

No other unique habitats are present within the proposed footprint, so the overall effect is 

anticipated to be a temporary general use aquatic habitat (per the general effects described 

above), with no significant effects on overall productivity. 

Stage 3 Weir Cofferdam 

The Stage 3 weir cofferdam and dewatered area will occupy an overall surface area of 

approximately 2,970 m2 (Figure 5-2).  It is anticipated that the cofferdam will be in place for 

approximately 4 to 6 months while the remainder of the overflow weir and adjacent 

embankment dam are construction. The Stage 3 cofferdam will be removed when 

construction is complete.      

The weir cofferdam will be constructed along the shoreline, at and upstream from the crest of 

Buchan Falls. The river in this area is predominantly lower gradient and relatively 

homogeneous, with a mix of fine and rocky substrate along the shores and some emergent 
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and overhanging vegetation along the relatively steep banks. The lower end of the cofferdam 

is located at the bedrock dominated crest of the falls/rapids. The shoreline within the majority 

of the proposed cofferdam area upstream from the crest of the falls appears to provide similar 

general habitat functions (forage, cover, residence for baitfish and potential Smallmouth Bass 

spawning habitat) as the adjacent sections of river between Buchan Falls and Loon Rapids.   

To avoid impacts on Smallmouth Bass spawning, the structure will be installed after July 15, 

following completion of reproductive activities, if scheduling considerations allow; otherwise, it 

may occur anytime after June 20.  

No other unique habitats are present within the proposed footprint, so the overall effect is 

anticipated to be a temporary general use aquatic habitat (per the general effects described 

above), with no significant effects on overall productivity. 

Temporary Bridge 

A temporary bridge across the Kapuskasing River at the crest of Buchan Falls will be installed 

during Stage 1 to facilitate access to the west side of the river to construction the 

embankment dam, the western fish habitat enhancement feature and install the downstream 

safety boom. The bridge will be a clear span bridge, and will span the Kapuskasing River, 

with no in-water components. Therefore, no negative effects on aquatic habitat will occur due 

to the temporary bridge.  

Summary 

Table 5-5 summarizes the surface areas of aquatic habitat temporarily lost due to each 

cofferdam, the duration each will be in place and the lost habitat functions.  

Table 5-5: Summary of Temporary Losses of Aquatic Habitat At Buchan Falls 
during Construction 

Project 
Phase 

Project 
Component 

Approximate Loss of 
Aquatic Habitat 

(m2) 

Habitat 
Functions 

Stage 1 Temporary Bridge 0 n/a 

Stage 2 Headrace Cofferdam 2,300 Invertebrate and small 
fish production, bass 
spawning 

Tailrace Cofferdam – 
Upstream Powerhouse 

2,200 Walleye spawning, 
benthic production 

 Tailrace Cofferdam – 
Downstream 
Powerhouse 

1,370 Walleye foraging, 
benthic production, bass 
spawning 

Stage 3 Weir Cofferdam 2,970 Invertebrate and small 
fish production, bass 
spawning 

Total 6,6401 – 7,4702  

Notes: 
1 Surface area for upstream powerhouse option 
2 Surface area for downstream powerhouse option 
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Clouston Rapids Site 

Construction of the Clouston Rapids site will require two cofferdams; one around the spillway, 

powerhouse and tailrace working area, and the other around the remainder of the overflow 

weir working area. Effects of each are discussed in the following sections.  

Stage 2 Spillway, Powerhouse and Tailrace Cofferdam 

The Stage 2 cofferdam and dewatered area will occupy an overall surface area of 

approximately 1,170 m2 (Figure 5-3).  It is anticipated that the cofferdam will be in place for 

approximately 8 to 10 months while the spillway is constructed. The cofferdam will be 

removed during Stage 3 when flow is diverted through the newly construction spillway 

structure.     

This cofferdam will be constructed along the eastern shoreline, approximately 250 m 

upstream from the lower end of Clouston Rapids. The proposed area consists of a moderate 

gradient rapids/riffle, dominated by boulder (~80% surface coverage) with lesser amounts of 

cobble (~20%). Potential Walleye and sucker spawning habitat is located approximately 

120 m downstream from the cofferdam location, where higher amounts of cobble are present. 

Therefore, the most likely function of the habitat is general rapids benthic invertebrate 

production and small fish habitat.  

No unique habitats are present within the proposed footprint, and similar habitat is present 

throughout the extensive Clouston Rapids reach, so the overall effect is anticipated to be a 

temporary loss of general use aquatic habitat (per the general effects described above), with 

no significant effects on overall productivity of the area. 

Stage 3 Overflow Weir Cofferdam 

The Stage 3 cofferdam and dewatered area will occupy an overall surface area of 

approximately 2,570 m2 (Figure 5-3).  It is anticipated that the cofferdam will be in place for 

approximately 4 to 6 months while the overflow is constructed. During this period, flow will be 

diverted through the spillway constructed in Stage 2.       

This cofferdam will be constructed along the western shoreline and will occupy approximately 

60% of the width of the channel, approximately 300 m upstream from the lower end of 

Clouston Rapids. The proposed area consists of a moderate gradient rapids/riffle, dominated 

by boulder (~80% surface coverage) with lesser amounts of cobble (~20%). Potential Walleye 

and sucker spawning habitat is located approximately 170 m downstream from the cofferdam 

location, where higher amounts of cobble are present. Therefore, the most likely function of 

the habitat is general rapids benthic invertebrate production and small fish habitat.  

No unique habitats are present within the proposed footprint, and similar habitat is present 

throughout the extensive Clouston Rapids reach, so the overall effect is anticipated to be a 

temporary loss of general use aquatic habitat (per the general effects described above), with 

no significant effects on overall productivity of the area. 
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Summary 

Table 5-6 summarizes the surface areas of aquatic habitat temporarily lost due to each 

cofferdam, the duration each will be in place and the lost habitat functions.  

Table 5-6: Summary of Temporary Losses of Aquatic Habitat at Clouston Rapids 
during Construction 

Project 
Phase 

Project 
Component 

Approximate Loss 
of Aquatic Habitat 

(m2) 

Habitat 
Functions 

Stage 2 Cofferdam 1,170 Invertebrate and small fish 
production 

Stage 3 Cofferdam 2,570 Invertebrate and small fish 
production 

Total 3,740  

 

Overall, temporary construction at Clouston Rapids will result in the temporary loss of 

3,740 m2 of aquatic habitat, which is anticipated to result in general effects on individual fish 

forced to utilize residual habitats, as well as mortality of invertebrates within the footprint. 

Cedar Rapids Site 

Construction of the Cedar Rapids site will require two cofferdams; one around the headrace, 

spillway, powerhouse and tailrace working area, and the other around the remainder of the 

overflow weir working area. Effects of each are discussed in the following sections.  

Stage 2 Headrace, Spillway, Powerhouse and Tailrace Cofferdam 

The Stage 2 cofferdam and dewatered area will occupy an overall surface area of 

approximately 2,200 m2 (Figure 5-4).  It is anticipated that the cofferdam will be in place for 

approximately 8 to 10 months while the spillway is constructed. The cofferdam will be 

removed during Stage 3 when flow is diverted through the newly construction spillway 

structure.     

This cofferdam will be constructed along the eastern shoreline, approximately 100 m 

upstream from the downstream end of Cedar Rapids. The proposed area consists of a 

moderate gradient rapids/riffle, dominated by boulder (~80% surface coverage) with lesser 

amounts of cobble (~20%), and periodic occurrences of exposed bedrock and very large 

boulders. Confirmed Walleye and sucker spawning habitat is located approximately 50 m 

downstream from the cofferdam location. The proposed cofferdam location is not known to be 

used as spawning habitat by Walleye. Therefore, the most likely function of the habitat is 

general rapids benthic invertebrate production and small fish habitat.  

No unique habitats are present within the proposed footprint, and similar habitat is present 

throughout the remainder of the Cedar Rapids reach, so the overall effect is anticipated to be 
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a temporary loss of general use aquatic habitat (per the general effects described above), 

with no significant effects on overall productivity of the area. 

Stage 3 Overflow Weir Cofferdam 

The Stage 3 cofferdam and dewatered area will occupy an overall surface area of 

approximately 4,300 m2 (Figure 5-4).  It is anticipated that the cofferdam will be in place for 

approximately 4 to 6 months while the overflow is constructed. During this period, flow will be 

diverted through the spillway constructed in Stage 2. 

This cofferdam will be constructed along the western shoreline (stretching across 

approximately 2/3 of the channel, approximately 150 m upstream from the downstream end 

of Cedar Rapids. The proposed area consists of a moderate gradient rapids/riffle, dominated 

by boulder (~80% surface coverage) with lesser amounts of cobble (~20%), and periodic 

occurrences of exposed bedrock and very large boulders. Confirmed Walleye and sucker 

spawning habitat is located approximately 100 m downstream from the cofferdam location. 

The proposed cofferdam location is not known to be used as spawning habitat by Walleye. 

Therefore, the most likely function of the habitat is general rapids benthic invertebrate 

production and small fish habitat.  

No unique habitats are present within the proposed footprint, and similar habitat is present 

throughout the remainder of the Cedar Rapids reach, so the overall effect is anticipated to be 

a temporary loss of general use aquatic habitat (per the general effects described above), 

with no significant effects on overall productivity of the area. 

Summary 

Table 5-7 summarizes the surface areas of aquatic habitat temporarily lost due to each 

cofferdam, the duration each will be in place and the lost habitat functions.  

Table 5-7: Summary of Temporary Losses of Aquatic Habitat at Clouston Rapids 
during Construction 

Project 
Phase 

Project 
Component 

Approximate Loss 
of Aquatic Habitat 

(m2) 

Habitat 
Functions 

Stage 2 Cofferdam 2,200 Invertebrate and small 
fish production 

Stage 3 Cofferdam 4,300 Invertebrate and small 
fish production 

Total 6,500  

 

Overall, temporary construction at Cedar Rapids will result in the temporary loss of 6,500 m2 

of aquatic habitat, which is anticipated to result in general effects on individual fish forced to 

utilize residual habitats, as well as mortality of invertebrates within the footprint. 
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5.3.8.1.2 Mitigation  

No mitigation is technically feasible to prevent or minimize temporary loss of aquatic habitat 

due to instream construction work.  Instream work is necessary to construct the Project 

components; it would not be possible to construct them without installing cofferdams and 

dewatering the work areas.  The size and location of the cofferdams is dictated by the size of 

work area required to construct the instream structures.  Accordingly, it is not possible to 

decrease the size of the affected area at each site. 

The duration that each cofferdam is in place is primarily dictated by the restrictions on the 

timing of in-water works from MNR, which are designed to avoid in-water work during critical 

reproductive periods.  Therefore, cofferdam removal and installation is typically scheduled to 

occur between June 21 and March 31 to adhere to this timing restriction (no in-water work 

between April 1 and June 20.  Therefore, while it may be possible to reduce the duration that 

cofferdams are required to be in place to facilitate construction, the existing timing windows 

do not allow structures to be removed earlier.  

Any fish found within the area during dewatering operations will be collected and transferred 

to the river (see Section 5.3.9 for additional discussion of fish removal mitigation). 

5.3.8.1.3 Net Effects and Significance of Net Negative Effects 

The mitigation noted above does not substantially change the effects discussed in 

Section 5.3.8.1.2, therefore, those are considered to be the net effects following 

implementation of mitigation.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Aquatic habitat is an important resource since it directly supports and maintains aquatic biota, 

including VEC fish species, other fish and benthic invertebrates, which play an important role 

in providing fish forage.  Fish are considered a significant resource by Aboriginal 

communities, other public stakeholders and regulatory authorities, therefore, the habitat 

supporting fish communities is equally important.  

Based on this, the value of the aquatic habitat in the vicinity of the Projects is High, since it is 

an important resource affecting aquatic biota and is important to stakeholders. 

Magnitude of Effect 

The magnitude of change in aquatic habitat during construction will be above baseline 

conditions.  The predicted effects on overall aquatic biota productivity in the river due to these 

works are anticipated to low, since the lost habitat will only occupy a relatively small portion of 

the overall available habitat in the river in the vicinity of the work areas. No critical habitat is 

anticipated to be temporarily lost for which other residual habitat is not available. As the 

effects are due to temporary loss of habitat, this does not constitute Serious Harm of fish per 

the Fisheries Act definition, and no Section 35(2) (b) Authorization is anticipated to be 

required for this activity. Therefore, the magnitude of effect is anticipated to be Moderate. 
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Geographic Extent of Effect 
The effect on aquatic habitat will be limited to the Project footprint.  Other adjacent aquatic 

habitats will not be affected by the temporary Project structures.  Therefore the geographic 

extent of changes is anticipated to be Low. 

Duration and Frequency of Effect 
The effect will occur throughout the construction period, with effects of lost habitat ceasing 

after cofferdams are removed and areas re-watered (with some lag until biota re-colonize). 

Permanent effects of project components built behind the cofferdams are not considered 

here. Therefore, the duration and frequency during construction is Low to Moderate. 

Reversibility of Effect 

The effect on aquatic habitat due to temporary instream structures is Reversible, since the 

loss of habitat will be reversed once the temporary structures are removed, although habitat 

conditions may be changed for the long term by the permanent Project changes (assessed in 

Section 6).  

Ecological or Social Context 
The local area that will be impacted by loss of aquatic habitat is anticipated to have a high 

resilience to the effect, since similar habitat is abundant in adjacent areas that will not be 

affected during the same time period and the biotic functions of the lost areas will continue in 

these areas with no predicted impacts on overall fish productivity.  Therefore the area has a 

Moderate fragility to the effect. 

Probability of Effect 

There is a High probability of the effect occurring since instream work will be necessary and 

will result in the loss of aquatic habitat.   

Overall Assessment 
This effect is determined to be Not Significant, given that the temporary loss of aquatic 

habitat is not predicted to result in measurable changes in overall fish community productivity 

in the Kapuskasing River.  No critical habitats providing unique functions necessary to sustain 

fish populations will be affected by the temporary habitat loss. 

5.3.8.2 Loss or Alteration of Aquatic Habitat due to Water Crossing Structures 

A total of 4 new water crossings will be required on the permanent access roads associated 

with Project development (Figure 4-13).  The existing access roads that will be used will also 

cross 21 additional watercourses, but no upgrades to the existing crossing structures at these 

crossings are anticipated to be required.   

5.3.8.2.1 Potential Effects 

Installation of new water crossing structures has the potential to results in adverse effects on 

aquatic habitat due to temporary loss of habitat (if flow isolation is required) or potential 

impacts of downstream fish habitat through inputs of sediment and impacts on water quality 

during construction (e.g., turbidity, chemical impairment due to spills). Permanent effects of 
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water crossing structure installation (e.g., loss/alteration of habitat, effects on fish passage) 

are assessed in Section 6. 

5.3.8.2.2 Mitigation Measures 

Due to the above-noted potential impacts, mitigation is necessary to minimize direct impacts 

on habitat at the crossing locations and prevent downstream impacts.  To this end, MNR’s 

documents entitled “Environmental Guidelines for Access Roads and Water Crossings” (MNR 

1990) and “CSP Culvert Installation at Water Crossings on Forest Access Roads” (Wilson 

1994) will be followed to the greatest extent possible.  General guidelines for the protection of 

habitat include the following: 

 Where possible, water crossing installation will take place during low flow periods (e.g., 

late summer) when the stream may be intermittent or flow diversion requirements will be 

minimized so that construction can occur under a dry condition. 

 Installation will occur outside the timing windows specified by MNR for each particular 

crossing to avoid disruption of reproductive habitat.  

 A cofferdam and flow diversion system will be utilized to dewater the work area if in-water 

work could have the potential to result in significant erosion of the bed and banks. 

 Sediment and erosion control measures will be implemented prior to installation of water 

crossings. Measures will be monitored throughout construction and remedial action 

implemented as necessary. Measures will be left in place until vegetation is adequate to 

prevent further erosion.  

 Heavy construction machinery use on the streambed will be limited.  Vehicle fording of 

watercourses during crossing installation will not be conducted.  

 All disturbed areas will be revegetated after construction to protect against erosion.  If 

revegetation is not possible due to the time of year, other stabilization methods will be 

provided until revegetation can be completed. 

5.3.8.2.3 Net Effects and Significance of Net Negative Effects 

Culvert installation will result in the temporary disturbance of aquatic habitat.  Through 

appropriate planning and implementation of the mitigation measures described above and 

documented in detail in the MNR Guidelines (MNR, 1990), temporary impacts should be 

minimized. However, net effects of construction will likely include temporary loss of habitat at 

water crossing installation locations.     

The following identifies the significance of these net negative effects.  

Value of Resource 

Aquatic habitat is an important resource since it directly supports and maintains aquatic biota 

in the tributaries that will be crossed by the access roads.   



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 5-46

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Based on this, the value of the aquatic habitat in the tributaries is Moderate, since it is an 

important resource affecting aquatic biota, which is important to stakeholders. 

Magnitude of Effect 

The magnitude of change in aquatic habitat during construction will be Moderate, since it will 

exceed baseline conditions, but will not be in excess of regulatory criteria since mitigation will 

be sufficient to meet regulatory approval criteria for the crossings.  MNR Work Permits under 

the Public Lands Act and possibly approvals under the LRIA may be necessary for each 

crossing.  Temporary effects of installation are not anticipated to result in Serious Harm to 

fish, per the Fisheries Act definition.  

Geographic Extent of Effect 

The effect on aquatic habitat will be limited to the Project footprint.  Other adjacent aquatic 

habitats will not be affected by the installation of the water crossings, provided erosion and 

sediment control is effective.  Therefore, the geographic extent of changes is anticipated to 

be Low. 

Duration and Frequency of Effect 

This section only assesses the temporary effects of construction, which will be limited to the 

construction period. Therefore, the duration and frequency of effect is Low. 

Reversibility of Effect 

The temporary effect on aquatic habitat due to the crossing structure installation is 

Reversible, since habitat conditions could be restored when construction is complete.  

Ecological or Social Context 

The local area that will be impacted by alterations of aquatic habitat is anticipated to have a 

Moderate resilience to minor changes in aquatic habitat.  

Probability of Effect 

There is a High probability of the effect occurring since the access road water crossings will 

be necessary and construction vehicle access past the water crossings will be necessary.   

Overall Assessment 

This effect is determined to be Not Significant, given that the minor temporary changes to 

aquatic habitat are not predicted to result in measurable changes in overall fish community 

productivity in the waterbodies that will be crossed.  

5.3.8.3 Loss or Alteration of Aquatic Habitat due to Power Line Installation 
A total of 66 watercourses will be crossed by the overhead power line from the Projects to the 

proposed interconnection point (Figure 4-13). A total of 31 of these crossings will be located 

along segments of the proposed power line that will run immediately adjacent to an existing 

or proposed access road, where a water crossing structure will be present (either currently, or 
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following road installation). At these crossings, equipment constructing the transmission line 

will be able to cross the watercourse using the adjacent access road, so no fording or 

temporary crossing structure installation will be required. The remaining 35 crossings will be 

located along power line segments not located immediately adjacent to an access road. 

Therefore, power line construction equipment may be required to cross the watercourse by 

either fording or installation of a temporary crossing structure (e.g., temporary bridge).  

5.3.8.3.1 Potential Effects 

Overhead power line installation has the potential to impact aquatic habitat through clearing 

of riparian vegetation (loss of overhead cover, shading, riparian buffering and organic inputs) 

and/or disturbance to the streambed and riparian zone if fording of heavy equipment is 

required (and approved by MNR).   

5.3.8.3.2 Mitigation Measures 

DFO has prepared an “Ontario Operational Statement” for “Overhead Line Construction” 

(DFO 2007a) which identifies mitigation measures to be implemented during line construction 

to ensure that Serious Harm to fish does not occur.  Although these operational statements 

are no longer in effect due to changes in the federal Fisheries Act, the mitigation specified 

within them remains relevant to ensure that Serious Harm to fish does not occur due to 

transmission line installation. These mitigation measures that will be implemented include: 

 ensuring that placement of transmission line poles or other physical structures does not 

occur below the ordinary high water mark of any water body; 

 installing overhead lines under frozen conditions if possible, to minimize impacts to 

substrate, riparian vegetation and aquatic habitat; 

 If frozen conditions are present during installation, snow fills or ice bridges will be used to 

facilitate watercourse crossing by construction equipment; 

 If construction occurs during non-frozen conditions, fording or temporary crossing installations 

may be required 

 If fording occurs, it will be limited to a one-time event (i.e., over and back); otherwise 

installation of a temporary crossing structure (e.g., temporary bridge) will be used; 

 timing machinery fording to avoid sensitive reproductive periods, including those of cold 

water species such as Brook Trout, which may be present in the small watercourses 

along the proposed transmission line route; 

 operating heavy equipment from outside the watercourse and minimizing disturbance to 

the watercourse banks; 

 ensuring mitigation measures are in place to prevent watercourse contamination 

(equipment maintenance, proper refueling and maintenance procedures, emergency spill 

kit on site); 
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 ensuring sediment and erosion control measures are implemented and maintained until 

revegetation of disturbed areas is complete; 

 avoid working during wet or rainy conditions; 

 minimizing removal of riparian vegetation to the greatest extent possible (i.e., maintaining 

riparian shrubs that do not pose a future hindrance to the overhead line, clearing only the 

ROW and avoiding damage to vegetation outside the ROW boundary); 

 stabilizing waste materials (e.g., stripped topsoil, grubbed material) above the high water 

mark; 

 replanting disturbed areas with native vegetation and stabilizing disturbed areas if 

successful revegetation is not completed prior to end of growing season. 

Some riparian vegetation within the transmission line ROW will require clearing, including all 

large trees that could potentially affect the transmission line.  However, riparian shrubs and 

ground cover are to be left undisturbed to the greatest extent possible.  If vegetation removal 

is necessary, riparian planting will be done following construction to provide shrubs and 

ground cover for the provision of fish habitat functions (overhead cover, shade, riparian 

buffering) to minimize impacts on aquatic habitat.   

Machinery fording (if approved by MNR) will occur on a once-and-back basis at each of the 

four water crossings.  If it is determined during the detail design period that fording would be 

required at a more frequent basis or that water crossing structures (e.g., temporary bridges or 

culverts) are required, consultation would occur with MNR and DFO and the requisite 

permits/approvals secured  in advance of construction by the Contractor. 

5.3.8.3.3 Net Effects and Significance of Net Negative Effects 

Some short-term disturbance to aquatic habitat will occur, but provided the identified 

mitigation is implemented, impacts should be low in magnitude and short-term in duration, 

with no Serious Harm to fish at the crossing locations. 

The following identifies the significance of these net negative effects. 

Value of Resource 

Aquatic habitat is an important resource since it directly supports and maintains aquatic biota 

in the tributaries that will be crossed by the transmission line.  Based on this, the value of the 

aquatic habitat in the tributaries is Moderate, since it is an important resource affecting 

aquatic biota and is important to stakeholders. 

Magnitude of Effect 

The magnitude of change in aquatic habitat during construction will be Moderate, since it will 

exceed baseline conditions, but will not require an Authorization under the Fisheries Act, 

provided the mitigation is implemented.  
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Geographic Extent of Effect 

The effect on aquatic habitat will be limited to the Project footprint.  Other adjacent aquatic 

habitats will not be affected by the installation of the transmission line.  Therefore, the 

geographic extent of changes is anticipated to be Low. 

Duration and Frequency of Effect 

The effect will occur throughout the construction period.  Therefore, the duration and 

frequency during construction is Low. 

Reversibility of Effect 

The effect on aquatic habitat due to the transmission line installation is Reversible, since if 

the line were to be decommissioned, over time, existing habitat conditions would be restored.  

Ecological or Social Context 

The local area that will be impacted by temporary alterations of aquatic habitat is anticipated 

to have a Moderate resilience to minor changes in aquatic habitat.  

Probability of Effect 

There is a High probability of the effect occurring since the transmission line water crossings 

will be necessary and construction vehicle access past the water crossings will be necessary.   

Overall Assessment 

This effect is determined to be Not Significant, given that the minor changes aquatic habitat 

are not predicted to result in measurable changes in overall fish community productivity in the 

waterbodies that will be crossed.  

5.3.8.4 Alteration of Aquatic Habitat due to Head Pond Preparation and Filling 
This section assesses the potential effects of preparation of the head pond (e.g., vegetation 

clearing) and the act of filling the head pond.  The long-term changes in aquatic habitat 

associated with the Project head ponds are assessed in Section 6.  

Head pond preparation will involve the clearing of trees with a diameter greater than 0.05 m 

within the area at or below 0.5 m above the NOL for each site. Clearing is anticipated to occur 

in winter.  

As noted in Section 5.3.6.2, head pond filling will result in restriction of flow and 

corresponding reductions in water level in the river downstream from the sites.  Accordingly, 

wetted area may also decrease compared to what would be occurring naturally during the 

period of restricted flows.  However, to protect aquatic habitat and biota, the maximum head 

pond filling rate will be limited to 10% of the instantaneous flow in the river at the time of 

filling. 
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5.3.8.4.1 Potential Effects 

Removal of shoreline trees will result in a short-term negative effect on aquatic habitat since 

the overhanging and submerged tree branches provide instream cover for the local benthic 

invertebrate and fish communities, and shoreline vegetation assists in shading of 

watercourses and provides shoreline and valley bank stability and assists with surface water 

runoff volume and quality buffering.  This cover will not be available between the time the 

trees are cleared and the time the head pond is inundated.  Once the head ponds are 

inundated, woody debris along the new shoreline will somewhat take over the function of the 

existing trees.  No other net effects to aquatic habitat are anticipated to occur during the head 

pond preparation activities.   

The decrease in flow, water depth and wetted area downstream from the sites will result in 

the temporary loss of aquatic habitat in dewatered shoreline areas, compared to what would 

be occurring naturally if flow was not restricted to fill head ponds.  However, a 10% reduction 

in flow is anticipated to be within the natural range of variation of flows in the river.  Therefore, 

aquatic biota should be accustomed to the flows that will continue to be available downstream 

from the sites with minimal negative effects on habitat use.  

5.3.8.4.2 Mitigation Measures 

Head pond clearing will occur in winter (where possible), since winter clearing is technically 

and environmentally preferred as opposed to clearing when ground conditions are not frozen. 

Stumps will be left in place with a height up to 0.60 m above grade to provide aquatic habitat 

structure and assist in retaining soil stability.  Shrubs with diameter less than 0.05 m will also 

be left in place to provide structure and assist in bank stability.  Winter clearing of the areas of 

the head pond will minimize ground cover disturbance due to frozen ground conditions, so 

ground cover vegetation will grow in the area to provide stormwater and water quality 

buffering functions.  

To mitigate potential effects on aquatic habitat, the head ponds will be filled by restricting flow 

to a maximum of 10% of the instantaneous flow in the river at the time of filling.  This will 

minimize the change in downstream flows and levels while still permitting the head ponds to 

filled in a reasonable amount of time.  To mitigate decreases in water level downstream each 

log change or gate adjustment will be done as slowly as possible to avoid a rapid decrease in 

water level and minimize the potential for stranding in dewatered areas along shorelines.   

5.3.8.4.3 Net Effects and Significance of Net Negative Effects 

The net effects of vegetation clearing will be a loss of shoreline trees between the period 

when shorelines are cleared and the head pond is inundated.  This will result in a minor 

alteration to the functions provided by shoreline trees including shading and allocthonous 

inputs of organic material to the watercourse (which provides forage to the benthic 

invertebrate community).  While overhanging shoreline trees provide a habitat function that 

function will in time be replaced by the shoreline vegetation (trees, shrubs, etc) around the 

periphery of the new head ponds, and by the remains of the harvested vegetation that is 

inundated within the head ponds.  Therefore, the loss of shoreline trees is not anticipated to 
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have a long-term measurable effect on aquatic biota, and no Serious Harm is anticipated as a 

result. 

The net effect of head pond filling on aquatic habitat will be a short-term temporary reduction 

in aquatic habitat due to lower water levels and associated decrease in wetted width of the 

river below the sites.  Aquatic habitat will be restored once head ponds are filled and natural 

flows resume downstream.  No long-term effects on the habitat will occur once filling is 

complete. Therefore, no Serious Harm is anticipated to occur due to these short term effects. 

The following identifies the significance of these net negative effects.  

Value of Resource 

Aquatic habitat is an important resource since it directly supports and maintains aquatic biota, 

including VEC fish species (Walleye) and benthic invertebrates, which play an important role 

in providing fish forage.  Fish are considered a significant resource and the habitat supporting 

fish communities is equally important.  

Based on this, the value of the aquatic habitat in the vicinity of the Projects is High. 

Magnitude of Effect 

The magnitude of change in aquatic habitat due to head pond filling and preparation will be 

above baseline levels, although the rate of head pond filling and changes in habitat will be 

within regulatory criteria.  Therefore, the magnitude is anticipated to be Moderate. 

Geographic Extent of Effect 

The effect on aquatic habitat particularly, that due to low magnitude changes in water levels 

during head pond filling has the potential to occur greater than 500 m downstream from the 

sites.  Therefore the geographic extent of changes is anticipated to be High. 

Duration and Frequency of Effect 

The effect will occur during the duration of each activity in the construction period, but the 

effects are not considered to be present during the operations period.  Therefore, the duration 

and frequency during construction is Low. 

Reversibility of Effect 

The effect on aquatic habitat due to temporary decreases in flow is Reversible, since once 

head pond filling is complete, existing flow rates and water levels would be restored.  

Removal of shoreline vegetation and associated habitat functions could be reversible over the 

long-term following Project decommissioning.   

Ecological or Social Context 

The local area that will be impacted by temporary loss of aquatic habitat due to head pond 

preparation and filling is anticipated to have a Moderate resilience to the minor effect. 
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Probability of Effect 

There is a High probability of the effect occurring since restrictions in flow during head pond 

filling and removal of vegetation during head pond preparation will be necessary.   

Overall Assessment 

This effect is determined to be Not Significant, given that the temporary loss of aquatic 

habitat is not predicted to result in measurable changes in overall fish community productivity 

in the Kapuskasing River.  No critical habitats providing unique functions necessary to sustain 

fish populations will be affected by the temporary habitat loss. 

5.3.9 Aquatic Biota 
Aquatic biota refers to animals living in water for all of their lives (e.g., fish) or part of their life 

cycle (e.g., benthic invertebrates) but not does refer to aquatic mammals (e.g., Beaver) or 

amphibians that may spent a portion of their time in water.  For the purposes of this report, 

fish and benthic invertebrates (i.e., the aquatic phase of airborne insects that live on the 

bottom of waterbodies until emergence) have been identified as the VEC under the heading 

of aquatic biota.  Fish are important to humans for consumption and recreational purposes 

and have strong protection under federal and provincial legislation.  Benthic invertebrates are 

an indicator of overall aquatic ecosystem health and are an important component of the 

forage base supporting fish populations.  Other forms of aquatic biota, including zooplankton 

and phytoplankton are important components of the aquatic environment, but they have not 

been identified as VECs and will therefore not be specifically discussed in any great detail. 

During the construction phase, impacts to aquatic biota VECs (i.e., fish, benthic invertebrates) 

could potentially result from: 

 in-stream construction associated with 

 cofferdam installation/removal and associated dewatering 

 access road water crossing structure installation/upgrading 

 transmission line installation, including vehicle fording requirements; 

 blasting in or near water; 

 impaired water quality due to erosion and suspended sediment, waste debris 

(e.g., sawdust) or toxic chemicals, and 

 angling conducted by construction workforce. 

Changes in aquatic habitat due to project-related construction activities (e.g., temporary 

cofferdams, near shore activities such as vegetation clearing, water management during 

construction, head-pond creation,) also have the potential to negatively affect aquatic biota.  

These aquatic habitat changes and proposed mitigation were discussed in Section 5.3.8. 
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Accidental spills during the construction period also have the potential to negatively affect 

aquatic biota.  The potential for spills during construction, and the mitigation to 

prevent/minimize adverse effects on all components of the environment, including aquatic 

biota, due to spills is assessed in Section 7. 

The potential effects on aquatic biota VECs during construction could include: 

 disturbance to aquatic biota during construction; 

 effects on fish movement during construction; 

 mortality of aquatic biota due to dewatering/smothering; 

 mortality or injury to aquatic biota due to blasting; 

 health effects on biota due to impaired water quality; 

 fish mortality due to angling by construction workforce. 

Each of these potential effects is discussed in the following sections.  

5.3.9.1 Temporary Disturbance to Aquatic Biota during Construction 

5.3.9.1.1 Potential Effects 

In-water construction activities have the potential to directly disturb aquatic biota since 

equipment and/or materials (e.g., cofferdam fill material) will be entering the water and 

coming into contact with the channel bed.  Fish in the vicinity of the work area will be 

disturbed by the encroachment into water and will alter their activities and local habitat use by 

mobilizing out of the area, if the disturbance exceeds their tolerance threshold.  Altered 

habitat use could potentially negatively affect critical life cycle periods such as spawning, 

incubation, nursery and/or foraging.  If so, the individual fish could potentially suffer adverse 

effects (e.g., not successfully spawning or incubating, decreased foraging efficiency).  

Adverse effects to multiple individual fish could potentially have overall effects on the fish 

community.  

Benthic invertebrates, being less mobile than fish, generally do not have the opportunity to 

escape the disturbance and therefore may be subject to injury or mortality from contact with 

equipment or cofferdam materials.  Some benthos may be able to mobilize downstream by 

drifting to avoid the disturbance, but this may subject them to increased mortality due to fish 

predation or locate them in less suitable habitat conditions, which may have an overall impact 

on benthic productivity.  

5.3.9.1.2 Mitigation Measures 

The primary mitigation measure to prevent disturbance of fish during critical reproductive 

periods is to constrain the timing of in-water disturbance to avoid the critical period altogether.   

For the proposed Project, MNR has specified that no in-water work shall be conducted 

between April 1 and June 20 in order to avoid the critical reproductive periods of the species 

of interest, primarily Walleye.  This timing restriction will also protect the reproductive periods 
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of other species known to be present in the river including White Sucker, Longnose Sucker, 

Yellow Perch and other small forage species within the study area. 

The construction scheduled developed for the Project currently has all in-water works in the 

Kapuskasing River scheduled outside this time period and all efforts will be made to avoid in-

water works during this period.  However, if unforeseen circumstances associated with 

construction prevent completion of critical in-water works before closing of the timing window, 

Xeneca will immediately discuss the issue with DFO and MNR to determine if any Instream 

work can be conducted outside the window and identify if any additional mitigation measures 

are necessary.  Xeneca will consult DFO and MNR regarding any proposed change in 

construction schedule that could affect the timing of in-water works. 

Aside from adherence to timing windows, the amount of in-water work required during the 

construction period at each facility has been minimized due to the specification of cofferdams 

to isolate work areas and allow work to proceed under dry conditions.  This allows work to go 

on in the river area, but not in a manner that would disturb fish.   

5.3.9.1.3 Net Effects and Significance of Net Negative Effects 

Based on the proposed construction schedule, no in-water work will occur during the critical 

reproductive periods of the VEC fish species noted above.  Discussions may be held with 

MNR and DFO if it becomes necessary to conduct in-water work outside the timing windows 

to determine if additional mitigation would prevent adverse effects.  For example, monitoring 

of water temperatures and/or Walleye spawning in any given construction year, may allow 

one to determine if reproductive activities have been completed earlier than the timing 

window start, which may facilitate earlier commencement of in-water work, without negative 

effects on reproductive activities.  

However, fish will be still disturbed during the in-water works that will be conducted.  Fish are 

anticipated to mobilize out of the area and alter their habitat use during the period in which in-

water work is occurring.  This may include altering their foraging and holding locations, which 

may result in crowding of residual habitats.  This crowding may result in decreased foraging 

efficiency as fish have access to less forage resource on a per fish basis.  Therefore, there 

may be some effect on foraging efficiency, growth, or overall health anticipated due to the 

disturbance.  There may be some small benthic fish species killed due to deposition of 

cofferdam fill material, if they are trapped on the channel bed when the material is deposited.  

This could potentially include small benthivores such as Mottled Sculpin and various darter 

species.  

Benthic invertebrates within the footprint of the disturbance will also be forced to move out of 

the area or will be subject to mortality.  This will result in locally decreased benthic 

invertebrate biomass.  

The following identifies the significance of these net negative effects. 
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Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye).  Other fish species 

have a Moderate importance, being abundant and not specifically targeted by anglers or 

baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish are 

protected under various pieces of federal and provincial legislation.  

Benthic invertebrates have a Moderate level of importance since they play an important role 

in the food chain and are a source of forage for highly valued fish species, but they are 

relatively abundant and ubiquitous throughout the Kapuskasing River.  

Magnitude of Effect 

The magnitude of effect is determined to be Moderate, since the disturbance to fish could 

result in some effect on overall foraging efficiency due to crowding, which may affect growth 

rates of individuals.  No adverse effects on reproductive activities, which could have an effect 

on overall population levels, will occur.  Therefore, effects will be limited to individual fish, as 

opposed to the overall population. 

Geographic Extent of Effect 

The geographic extent of disturbance is Moderate, since it is anticipated to be contained to 

the area within 500 m of the Project Area where the displaced fish may congregate. 

Duration and Frequency of Effect 

The duration of disturbance is Low, since the disturbance will only occur infrequently during 

the construction period, and each individual disturbance will be a short-term event.  

Reversibility of Effect 

Disturbance that forces fish or benthic invertebrates to alter their habitat use and mobilize out 

of the work area is considered to be a Reversible effect, since once the disturbance is gone; 

fish will continue to use the area.  However, disturbance that actually causes mortality of 

small fish and/or benthic invertebrates would be an Irreversible effect. 

Ecological or Social Context 

Given that the effect will not occur during critical reproductive periods, and that other habitats 

will remain undisturbed to provide similar habitat functions, but that some crowding and 

associated effects on foraging are anticipated to occur, the fragility of the resource is 

Moderate.  

Probability of Effect 

The Effect has a High probability of occurring since in-water work will be absolutely 

necessary. 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 5-56

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Overall Assessment 

This effect is determined to be Not Significant due to the moderate magnitude of effect, low 

duration and frequency and low geographical extent. 

5.3.9.2 Effects on Fish Movement during Construction 

5.3.9.2.1 Potential Effects 

Buchan Falls is the only known barrier to upstream fish movement on the Kapuskasing River 

within the study area, with fish movement known to occur through Cedar and Clouston 

Rapids.   

Cofferdams could have the potential to block fish movements during construction, depending 

on their location within the river. As noted in Section 6, the permanent Project components 

will result in permanent blockage of upstream movements, which is anticipated to occur as 

soon as the final cofferdams are in place to construct the overflow weirs. These permanent 

effects are discussed in Section 6, and this blockage is not considered to be an effect during 

construction.   

5.3.9.2.2 Mitigation Measures 

The Stage 1 and 2 cofferdams at each site have been designed to minimize the amount of 

river bed covered and river constrained due to their presence, which assists in maintaining 

fish passage during the period when they are in place.  

5.3.9.2.3 Net Effects and Significance of Net Negative Effects 

Fish passage is not anticipated to be negative affected by the Stage 1 or 2 cofferdams at any 

of the three sites.  

Since this section of the report does not assess the long-term effects of the blockage of fish 

movements, no net adverse effects on fish movements during construction (up to the point of 

construction of the Stage 3 cofferdams) are anticipated to occur.   

5.3.9.3 Mortality of Aquatic Biota Due to Dewatering 

5.3.9.3.1 Potential Effects 

Fish and/or benthic invertebrates could potentially be stranded in the zone behind cofferdams 

with mortality/injury resulting from entrainment into dewatering/water taking pumps or 

isolation in dewatered areas.   

Fish or biota could also be stranded in areas along the shoreline downstream from the sites 

during temporary dewatering associated with head pond filling. 

5.3.9.3.2 Mitigation Measures 

Mitigation to be utilized to prevent injury/mortality to fish during dewatering of areas behind 

cofferdams includes the following: 
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 The upstream portion of each cofferdam will be installed first to allow water, and fish, to 

naturally drain from the area that will be enclosed by the cofferdams.  This will minimize 

the amount of fish that are trapped within the area to be dewatered.  

 Dewatering using a shrouded/screened pump intake to prevent entrainment of fish into 

the pump. 

 Dewatering until the area behind the cofferdam is reduced to a depth of around 0.5 m.  

Fish are then removed from the area by netting or electrofishing.  Captured fish are to be 

transferred to the closest point in the same water body to the construction zone.  A 

License to Collect Fish for Scientific Purposes will be required from the MNR to capture 

and move fish from the isolated areas. 

 Once all fish that can be collected have been removed, dewatering will continue to 

remove the remaining water from the area.  Monitoring will occur throughout this portion 

of the final dewatering and if more fish are observed, attempts will be made to capture 

and remove them.  

 Following completion of dewatering, the fish salvage crew will perform a final sweep of 

the dewatered area looking for fish that may be present on the channel bed.  Each crew 

member will have a water filled bucket and any fish observed will be collected, placed in 

the bucket and transferred back to the river.  

If the fish salvage program is implemented during cold conditions, consideration will have to 

be given to ensuring that fish in the dewatered area are protected from freezing during the 

time of salvage.  As many fish as possible will be removed from the area to avoid exposure 

prior to complete dewatering.   

The proposed head pond filling rate of 10% of the flow in the river will minimize changes in 

downstream water level, while balancing these changes with the amount of time required to 

fill the Project head ponds.  To further mitigate the potential for fish stranding, the 

implementation of head pond filling and associated decrease in downstream flow will occur 

slowly to get to the proposed filling rate.  This will prevent a rapid decrease in flow and water 

level downstream from the Cedar Rapids site, providing aquatic biota more time to adapt to 

decreasing flow and water level.  Given the relatively steep sided banks of the majority of the 

Kapuskasing River channel, fish stranding during decreasing flows is anticipated to be 

minimal.  

5.3.9.3.3 Net Effects and Significance of Net Negative Effects 

Implementation of these measures will eliminate/minimize injury and/or mortality of fish 

associated with cofferdam dewatering, although some physiological stress will occur on fish 

during the removal process.  Some mortality may still occur, since it may not be possible to 

completely remove all fish, particularly small benthic baitfish species.  Therefore, net effects 

on fish include physiological stress during removal and potential mortality of some fish. 
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Benthic invertebrates living on and within the channel bed will also be adversely affected by 

cofferdam construction and dewatering.  It is probable that all benthic invertebrates within the 

cofferdam and dewatered areas will succumb to either smothering (due to cofferdam 

construction) or desiccation (due to dewatering).  No mitigation is feasible to prevent the 

mortality of these invertebrates.  However, it is anticipated that invertebrate populations will 

rapidly recolonize the disturbed areas following construction.  

Fish are generally not anticipated to be killed or injured during head pond filling, since the 

decrease in flow and water level downstream of Cedar Rapids will be relatively gradual and it 

is anticipated that fish will be sufficiently mobile to avoid stranding.  Less mobile or non-

mobile benthic invertebrate species could be impacted by falling water levels, but since the 

levels that will occur are within the range of natural variation, it is anticipated that most 

invertebrates will also be sufficiently mobile to move with the changing water levels to avoid 

desiccation.  Therefore, the predicted net negative effect is some minor amount of benthic 

invertebrate mortality, but unlikely any fish mortality during the initial decrease in water levels 

associated with head pond filling.  

Given proper screening around water intakes and pumps, no injury or mortality of fish is 

anticipated to occur due to water taking activities associated with cofferdam dewatering.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye).  Other fish species 

have a Moderate importance, being abundant and not specifically targeted by anglers or 

baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish are 

protected under various pieces of federal and provincial legislation.  

Benthic invertebrates have a Moderate level of importance since they play an important role 

in the food chain and are a source of forage for highly valued fish species, but they are 

relatively abundant and ubiquitous throughout the Kapuskasing River.  

Magnitude of Effect 

The magnitude of effect due to cofferdam dewatering on fish is considered to be Low, since it 

is not anticipated that the physiological stress to fish during removal will have a measurable 

long-term effect on growth and behaviour.  The potential magnitude of mortality is also 

considered to be Low since it is anticipated that most fish will vacate the area once cofferdam 

installation commences and the majority of the remaining fish will be removed during the 

salvage effort.  No adverse effects on reproductive activities, which could have an effect on 

overall population levels, will occur.  Therefore, effects will be limited to individual fish, as 

opposed to the overall population. 
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The magnitude of effect on fish and benthic invertebrates due to water level decreases below 

Cedar Rapids during head pond filling are anticipated to be Low, since the decreased levels 

are unlikely to result in higher than baseline stranding and mortality rates. 

Geographic Extent of Effect 

The geographic extent of disturbance due to cofferdam dewatering is Low, since it will be 

contained to the Project Area. 

The geographic extent of mortality due to stranding during head pond filling is High, since it 

will occur greater than 500 m from the Project Area. 

Duration and Frequency of Effect 

The duration of disturbance is Low, since the dewatering events and associated effects will 

only occur infrequently during the construction period, and each individual occurrence will be 

a short-term event.  

Reversibility of Effect 

Stress from removal is considered to be a Reversible effect, since once the stressor is gone 

it is anticipated that fish would resume normal activity.  However, if mortality of small fish 

and/or benthic invertebrates occurs during dewatering that would be an Irreversible effect. 

Ecological or Social Context 

Given that the effect will not occur during typical critical reproductive periods, the fragility of 

the resource is Low.  

Probability of Effect 

The effect due to cofferdam installation and dewatering has a High probability of occurring 

since cofferdam installation will be necessary and there is a high probably that some fish will 

be trapped within the dewatered area. 

The effect due to head pond filling and dewatering has a Low to Moderate probability of 

occurring since the magnitude of change is relatively minor and fish and most benthic 

invertebrate species are considered to be sufficiently mobile to avoid dewatering and 

mortality. 

Overall Assessment 

This effect is determined to be Not Significant due to the low magnitude of effect, low 

duration and frequency and low geographical extent. 

5.3.9.4 Mortality or Injury of Aquatic Biota due to Blasting 

Blasting of bedrock is anticipated for the powerhouse, tailrace and intake areas at all three 

sites.  Blasting will be conducted on land or behind cofferdams and will not be “in water”.  

Blasting will be undertaken by a licensed blasting contractor, with experience in blasting 

adjacent to fisheries waters. 
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5.3.9.4.1 Potential Effects 

Blasting in and around water has the potential to result in disturbance, injury or death to 

aquatic biota (including incubating eggs), or cause adverse effects to aquatic habitat, 

including impacts on water quality (Wright and Hopky, 1998).     

5.3.9.4.2 Mitigation Measures 

The primary mitigation to protect aquatic biota is to conduct all blasting on land or behind 

cofferdams, with no blasting actually in water.  

In order to provide additional mitigation to protect fish and fish habitat, all blasting is to be 

conducted in accordance with the Guidelines for the Use of Explosives in or near Canadian 

Fisheries Waters (Wright and Hopky, 1998).  These guidelines specify that: 

 no explosive should be used in or near fish habitat that could produce an instantaneous 

pressure change greater than 100 kPa in the swim bladder of a fish (appropriate setback 

distances or charge burial depths are specified in the Guidelines to ensure this is 

satisfied); 

 no explosive should be detonated if it is likely to produce a peak particle velocity greater 

than 13 mm/s in a spawning bed during the period of egg incubation (i.e., during the no 

in-water work timing restriction period of April 1 to June 20); 

 no ammonium nitrate fuel oil explosive blast mixtures should be used in or near water, as 

this could potentially result in surface water quality impairment. 

Provided these mitigation measures are followed, no Serious Harm to fish is anticipated to 

occur due to blasting adjacent to water.   

Marshall Macklin Monaghan (2007) identifies additional mitigation measures to prevent or 

reduce the impacts of blasting on aquatic biota and habitat as noted below.  These measures 

will be considered during design of blasting activities: 

 utilize alternative excavation methods (such as hoe-ramming) where possible; 

 monitor blasting activities to ensure these activities are carried out in an environmentally 

responsible manner and in accordance with the mitigation requirements identified in this 

EA, the Contract Specifications and associated permits and approvals; 

 blasting activities in or near water should be conducted within the MNR Northeast Region 

Instream Construction Timing Window (i.e., blasting may occur between June 21 and 

March 31); 

 limit energy released by blast charges by avoiding release of energy beyond that required 

to have desired effect on rock, place stemmed charges in drilled holes as opposed to 

surficial charges, limit charge size, maintain low particle velocities, in accordance with 

DFO specifications; 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 5-61

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

 increase time delays between successive charges and direct force of blast away from fish 

habitats (e.g., toward land); 

 maximize the charge setback distance from watercourses to the greatest extent possible; 

 promote fish dispersion from area slated for in-water blasting (e.g., sonic or electric shock 

or set off scaring charges prior to main blast) if determined to be necessary; 

 utilize methods to minimize turbidity associated with in-water blasting (if required) such as 

use of turbidity curtains or other methods to cover, shield or enclose blast area; 

 blasting, including initial site surveying, establishment of blasting procedures, recording of 

blast parameters, monitoring of blasts for vibration and overpressure, should be 

conducted by a qualified blasting consultant. 

5.3.9.4.3 Net Effects and Significance of Net Negative Effects 

Implementation of these measures will eliminate/minimize the potential for injury of fish and 

benthic invertebrates associated with blasting operations and no mortality of fish is 

anticipated to occur.  Therefore, no Serious Harm to fish is anticipated to occur.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye).  Other fish species 

have a Moderate importance, being abundant and not specifically targeted by anglers or 

baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish are 

protected under various pieces of federal and provincial legislation.  

Benthic invertebrates have a Moderate level of importance since they play an important role 

in the food chain and are a source of forage for highly valued fish species, but they are 

relatively abundant and ubiquitous throughout the Kapuskasing River.  

Magnitude of Effect 

The magnitude of effect, defined in this instance as the number of fish disturbed or injured is 

anticipated to be Low.  No mortality of fish is anticipated to occur. This is based on the 

mitigation measures to be implemented and the fact that there will be no in-water blasting, 

which significantly decreases the risk of injury/mortality.  No adverse effects on reproductive 

activities, which could have an effect on overall population levels, will occur.  Therefore, 

effects will be limited to individual fish, as opposed to the overall population.  

Geographic Extent of Effect 

The geographic extent of disturbance is Moderate, since the negative effects of blasting 

could potentially occur slightly outside the actual Project footprint. 
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Duration and Frequency of Effect 

The duration of disturbance is Low, since the blasting events and associated effects will only 

occur infrequently during the construction period, and each individual occurrence will be a 

short-term event.  

Reversibility of Effect 

Disturbance or injury to fish due to blasting may be a Reversible effect, since disturbed or 

injured fish may recover with no long-term effects on productivity.  However, significant injury 

or mortality of fish would be an Irreversible effect. 

Ecological or Social Context 

Given that the effect will not occur during critical reproductive periods, the fragility of the 

resource is Low.  

Probability of Effect 

The Effect has a Moderate probability of occurring since blasting adjacent to water will be 

absolutely necessary, but the potential to injure or kill fish is not absolutely certain, given the 

mitigation implemented. 

Overall Assessment 

This effect is determined to be Not Significant due to the low magnitude of effect, low 

duration and frequency and low geographical extent. 

5.3.9.5 Health Effects on Aquatic Biota due to Impaired Water Quality 

5.3.9.5.1 Potential Effects 

Erosion and transport of sediment into waterbodies has the potential to result in adverse 

effects on fish and benthic invertebrates.  Excess sediment entering the watercourse could 

result in elevated concentrations of suspended sediment or increased sediment deposition, 

with subsequent impacts to aquatic biota including: 

 direct lethal or sublethal effects (e.g., gill damage, fin erosion or rot, physiological stress, 

impaired development or growth) on adult or juvenile fish, incubating eggs or aquatic 

invertebrates (e.g., Reiser and White, 1988); 

 indirect effects including impaired or altered fish/aquatic invertebrate behaviour 

(e.g., foraging efficiency, predator avoidance, habitat use, displacement, migratory 

behaviour, increased invertebrate drift) (e.g., Sweka and Hartman, 2001; Miner and 

Stein; 1996; and Barrett et al., 1992); 

 impaired habitat suitability for invertebrates and/or fish (e.g., infilling of interstitial spaces 

in gravel/cobble streambeds, reduced intra-gravel dissolved oxygen, smothering of 

aquatic vegetation, decreased light penetration and primary production, infilling of pools) 

(e.g., Cunjak, 1996; Platts et al., 1989). 
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5.3.9.5.2 Mitigation Measures 

As noted in Section 4.2.7, mitigation measures will be implemented to prevent erosion and 

sedimentation to avoid the above noted impacts on aquatic biota.  

The Canadian Council of Resource and Environment Ministers (CCREM) (1987) 

recommended that suspended solids not be elevated by more than 10 mg/L above 

background levels in waters where the background concentration is <100 mg/L.  Further 

research on the impacts of suspended sediment on aquatic biota led the Canadian Council of 

Ministers of the Environment (CCME) (1999) to produce the following recommendations for 

suspended sediments and turbidity. 

Suspended Sediments 

Clear Flow: Maximum increase of 25 mg/L from background levels for short-term (e.g., <24 h) 

exposures, and a maximum average increase of 5 mg/L from background for longer term 

exposures (e.g., 24 h to 30 d). 

High Flow: Maximum increase of 25 mg/L from background levels at any time when 

background levels are between 25 mg/L and 250 mg/L.  Levels should not be increased by 

more than 10% of background levels when background levels exceed 250 mg/L. 

Turbidity 

Clear Flow: Maximum increase of 8 NTUs from background levels for short-term (e.g., <24 h) 

exposures, and a maximum average increase of 2 NTUs from background for longer term 

exposures (e.g., 24 h to 30 d). 

High Flow: Maximum increase of 8 NTUs from background levels at any time when 

background levels are between 8 NTUs and 80 NTUs.  Turbidity should not increase more 

than 10% of background levels when background levels are >80 NTUs. 

These specifications will be the water quality targets to achieve through the mitigation 

specified in other sections of this report to prevent sedimentation and erosion that could have 

adverse effects on aquatic biota and habitat.  

5.3.9.5.3 Net Effects and Significance of Net Negative Effects 

It is anticipated that implementation of these mitigation measures in conjunction with a 

construction monitoring program will ensure continued effectiveness of the sediment and 

erosion control plan, and will minimize impacts on local water quality conditions, and 

therefore, on aquatic biota.  It will be the responsibility of the contractor to monitor local water 

quality conditions during construction and take appropriate actions if high levels are 

observed.  Work activities may need to stop until corrective measures can be taken to 

minimize further impacts. 

However, short-term erosion and sedimentation events do have the potential to occur if 

mitigation is not completely effective.  Such events could result in net negative effects on 

aquatic biota, which, given the anticipated low magnitude event, would likely cause fish to 
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temporarily mobilize out of the affected area.  No significant sediment plumes or 

sedimentation are anticipated that would cause health effects or aquatic habitat effects. 

The following identifies the significance of these net negative effects. 

Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye).  Other fish species 

have a Moderate importance, being abundant and not specifically targeted by anglers or 

baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish are 

protected under various pieces of federal and provincial legislation.  

Benthic invertebrates have a Moderate level of importance since they play an important role 

in the food chain and are a source of forage for highly valued fish species, but they are 

relatively abundant and ubiquitous throughout the Kapuskasing River.  

Magnitude of Effect 

The magnitude of effect of erosion and sedimentation on aquatic biota is anticipated to be 

Low.  

Geographic Extent of Effect 

The geographic extent of disturbance is Moderate, since the negative effects of erosion and 

sedimentation could potentially occur slightly outside the actual Project footprint.  The low 

magnitude potential effects would be anticipated to be not-measurable greater than 500 m 

downstream from the Project footprint due to dilution.  

Duration and Frequency of Effect 

The duration of disturbance is Low, since the effects will only have the potential to occur 

infrequently during the construction period, and each individual occurrence will be a short-

term event.  

Reversibility of Effect 

Injury to fish due to impaired water quality may be an Irreversible effect, since injured fish 

may not recover.  However, effects causing temporary mobilization out of the affected area 

would be a Reversible effect, since once the impaired water quality is restored, normal fish 

habitat use can return. 

Ecological or Social Context 

Given that the effect will not occur during critical reproductive periods, the fragility of the 

resource is Low.  
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Probability of Effect 

The Effect has a Low probability of occurring given the extensive mitigation and monitoring to 

prevent erosion and sedimentation into water bodies. 

Overall Assessment 

This effect is determined to be Not Significant due to the low magnitude of effect, low 

duration and frequency and low probability of effect. 

5.3.9.6 Fish Mortality due to Angling by Construction Workforce 

5.3.9.6.1 Potential Effects 

Angling by construction workers has the potential to cause fish mortality if angled fish are 

killed for eating purposes or mortally wounded during catch and release activities.  Significant 

amounts of fish mortality due to angling could have adverse effects on the long-term 

population. 

5.3.9.6.2 Mitigation Measures 

Xeneca will specify in the contract documents that no angling by the construction workforce 

will be allowed during the construction period.  

5.3.9.6.3 Net Effects and Significance of Net Negative Effects 

Given that no angling will occur, no negative effects on fish will occur.   

5.3.10 Terrestrial Environment 
The construction phase of the development will include the following project components: 

 cofferdam installation/removal and dewatering 

 construction of the powerhouse and laydown area 

 access road construction and upgrading 

 substation and transmission line installation 

5.3.10.1 Wetlands 

Wetlands located on the Project area may be impacted by a variety of construction activities. 

Where possible, mitigation measures will follow the Federal Policy of Wetland Conservation. 

This policy dictates a hierarchical sequence of mitigation measures, firstly, considering 

avoidance, then minimizing any impacts and lastly compensating for any wetland removals.  

During the construction period, wetland vegetation may be impacted by direct encroachment 

onto wetland communities, erosion and sedimentation, hydrological changes following 

construction of access road network, fugitive dust generation, and head-pond creation. 

The remainder of this section discusses the potential effects of temporary construction 

activities on wetlands.  This includes: 
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 alterations to wetlands due to construction of the transmission line corridor and access 

roads 

 alterations to wetlands due to head pond preparation and filling. 

Potential effects and mitigation measures proposed to prevent/minimize those effects are 

also discussed, as well as the net effect that will occur.  

5.3.10.2 Potential Effects 

5.3.10.2.1 Encroachment of Wetlands due to Construction of the Transmission Line and Access Roads 

Encroachment of wetlands will occur due to construction of the transmission line corridor and 

access roads. The extent of encroachment and vegetation removal within wetland 

communities is provided in Table 5-8.  This may result in loss of habitat for wetland species, 

fragmentation of wetlands, decrease in size and quality of wetland communities. Changes in 

wetland hydrology and water quality may also occur due to changes in drainage patterns and 

an increase in pervious surfaces. Generation of fugitive dust during construction may also 

impact wetland quality. Dust may be mobilized due to vehicular traffic and soil moving 

activities (e.g., excavation, trenching).  Dust deposition on photosynthetic surfaces of plants 

can result in reduced growth or loss of vegetation species.  

Table 5-8: Vegetation removal along the proposed access road and transmission line corridor 
(Northern Bioscience, 2013) 

Ecosite Ecosite Description 
New 

Roads 
(ha) 

Lines 
(ha) 

Other 
(ha) 

B126TlD Treed Bog - <0.1 -

B127TlD Poor Conifer Swamp (young) - 0.5 -

B127TtD 
B222TtD 

Poor Conifer Swamp 
Mineral Poor Conifer Swamp 

0.3 < 0.1 -

B128TlD Intermediate Conifer Swamp (young) - 0.2 -

B128TtD Intermediate Conifer Swamp 2.8 10.8 1.6

B129TtD 
B224TtD 

Rich Conifer Swamp 
Mineral Rich Conifer Swamp 

- 3.1 -

B135SD Organic Thicket Swamp 0.2 0.3 -

B136TtD Sparse Treed Fen - 0.1 -

B140ND Open Moderately Rich Fen - 0.2 -

B142N 
B146N 
B147N 

Mineral Meadow Marsh 
Open Shore Fen 
Shrub Shore Fen 

- 0.1 -

B149N 
Water 

Organic Shallow Marsh 
Water 

1.0 < 0.1 0.2

Total 4.3 ha 15.6 ha 1.8 ha
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5.3.10.3 Mitigation Measures 
The transmission line corridor and access road layout have been designed to avoid and 

minimize encroachment of wetland communities to the extent possible. However, direct 

encroachment, loss and fragmentation of wetland communities will occur. To mitigate the 

impacts to wetlands, construction should occur during the winter months over the snowpack 

and ice to limit the effect on low wetland vegetation communities (e.g., marshes and shrub 

thickets).  . 

Dust generation may result in adverse effects on wetland communities during the 

construction phase. Use of standard construction site best management practices can 

substantially mitigate adverse effects.  In this regard, the document entitled “Best Practices 

for the Reduction of Air Emissions from Construction and Demolition Activities” (Cheminfo 

Services Inc., 2005) will be used as a guideline for contractors.  Mitigation measures to be 

used, as required, to control dust generation on the Project location include: 

 use of approved dust suppression (i.e., water or non-chloride based materials) on 

exposed areas including access roads; 

 hard surfacing (addition of coarse Granular A material, free of fine soil particles) of 

access roads or other high-traffic working areas; 

 phased construction, where possible, to limit the amount of time soils are exposed; 

 avoid earth moving works during excessively windy weather.  Stockpiles to be worked 

(e.g., loaded/unloaded) from the downwind side to minimize wind erosion; 

 stockpiles and other disturbed areas to be stabilized as necessary (e.g., tarped, mulched, 

graded, revegetated or watered to create a hard surface crust) to reduce/prevent erosion 

and escape of fugitive dust. 

Visual monitoring of dust generation will occur during the construction period, and if dust is a 

concern, additional mitigation measures will be implemented.  Given the mitigation and 

monitoring proposed, it is anticipated that dust generation will be relatively low in magnitude 

and limited in duration and geographical area, such that no negative effects on vegetation 

communities will occur as a result of dust.   

5.3.10.3.1 Net Effects and Significance of Net Negative Effects 

Tree and vegetation removal will be required within wetlands found along the proposed 

transmission line corridor and access roads. 

The following identifies the significance of these net negative effects. 

Value of Resource 

The value of wetland communities in this portion of Ontario is Moderate.  Wetland 

communities provide several important functions; however, wetlands are very common within 

Northern Ontario.  
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Magnitude of Effect 

The magnitude of the effect is Moderate.  Removal of trees and vegetation will result in some 

loss of wetland communities. 

Geographic Extent of Effect 

The geographic extent is Low.  Vegetation removal is not expected to influence areas beyond 

the Project location. 

Duration and Frequency of Effect 

Duration and frequency of effect is Low as construction within wetland communities is 

expected to occur during the winter months.  

Reversibility of Effect 

The effect is considered Reversible, as vegetation can re-establish in areas where temporary 

construction works have occurred. 

Ecological or Social Context 

Ecological context is Moderate.  Wetland communities are expected to be moderately 

resistant to vegetation removal within the community. 

Probability of Effect 

The probability of wetland removal within a wetland community is High. Wetlands are present 

within the proposed transmission line corridors and access roads.   

Overall Assessment 
As the effect is reversible and localized, and the majority of levels of effects are Moderate, 

this effect is considered to be Not Significant. 

5.3.11 Woodlands 
Impacts to woodlands include vegetation clearing associated with construction of access 

roads, transmission lines, temporary laydown areas, head pond, and site facilities. Vegetation 

communities may also be impacted by rutting, soil compaction and fugitive dust generation 

due to vehicular movement and earth moving activities. 

5.3.11.1 Effects on Woodlands due to Vegetation Removal 

5.3.11.1.1 Potential Effects 

Construction of the Project will result in the removal of 71.88 ha of vegetation, spanned 

across several woodland communities along the proposed access roads and transmission 

line corridor (Table 5-9).  
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Table 5-9  Vegetation removal along the proposed access road and transmission line corridor 
(Northern Bioscience, 2013) 

Ecosite Ecosite Description 
New 

Roads 
(ha) 

Lines 
(ha) 

Other 
(ha) 

B012TtS 
B025TtS 

Very Shallow, Dry to Fresh or Coarse: Pine - Black Spruce Conifer 
Very Shallow, Humid: Cedar – Hemlock Conifer 

- >0.1 -

B049TlD Dry to Fresh or Coarse: Jack Pine – Bl. Spruce Dom. (young) - 3.8 -

B049TtD Dry to Fresh or Coarse: Jack Pine - Black Spruce Dominated 1.0 4.9 -

B050TlD Dry to Fresh or Coarse: Pine - Black Spruce Conifer (young) - 2.4 -

B050TtD Dry to Fresh or Coarse: Pine - Black Spruce Conifer 2.6 1.5 <0.1

B052TlD Dry to Fresh or Coarse: Spruce - Fir Conifer (young) - 2.0 -

B055TlD Dry to Fresh or Coarse: Aspen - Birch Hardwood (young) - 0.7 -

B055TtD 
B059TtD 

Dry to Fresh or Coarse: Aspen - Birch Hardwood  
Dry to Fresh or Coarse: Mixedwood  

4.3 3.1 1.0

B065TlD Moist or Coarse: Pine - Black Spruce Conifer (young) - 0.7 -

B065TtD 
B067TtD 

Moist or Coarse: Pine - Black Spruce Conifer 
Moist or Coarse: Spruce - Fir Conifer 

3.1 3.6 -

B088TtD Fresh, Clayey: Aspen Birch - Hardwood - - <0.1

B098TlD 
Fresh, Silty to Fine Loamy: J. Pine – Bl. Spruce Dominated 
(young) 

- 0.28 -

B098TtD Fresh, Silty to Fine Loamy: Jack Pine – Bl. Spruce Dominated - 2.7 1.3

B100TtD Fresh, Silty to Fine Loamy:  Hemlock – Cedar Conifer 6.0 0.1 1.2

B101TtD Fresh, Silty to Fine Loamy: Spruce - Fir Conifer - 2.3 -

B104TlD Fresh, Silty to Fine Loamy: Aspen - Birch Hardwood (young) - 0.4 -

B104TtD Fresh, Silty to Fine Loamy: Aspen - Birch Hardwood 2.6 7.7 2.5

B114TlD Moist, Fine: Pine - Black Spruce Conifer (young)  - 0.7 -

B114TtD 
B115TtD 
B116TtD 
B117TtD 

Moist, Fine: Pine - Black Spruce Conifer 
Moist, Fine: Hemlock - Cedar Conifer 
Moist, Fine: Pine - Spruce - Fir Conifer 
Moist, Fine: Conifer 

- 2.9 -

B119TtD 
B125TtD 

Moist, Fine: Aspen - Birch Hardwood 
Moist, Fine: Mixedwood 

4.1 1.3 0.5

Total 23.7 ha 41.48 ha 6.7 ha 

5.3.11.1.2  Mitigation Measures 

The Project has been designed to avoid and minimize impacts to woodland communities. 

Project infrastructure will be constructed within already cleared areas, to the greatest extent 

possible.  In addition, all work areas are to be flagged prior to site clearing in order to prevent 

disturbance beyond that which is required.  The Contractor is to also be instructed to remain 

within the designated work areas at all times in order to prevent trampling of herbaceous 

vegetation and minimize disruption to remaining vegetation.  Equipment and material storage 
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areas and stockpiles will be kept away from residual trees in the Project area to prevent 

damage to root zones due to soil compaction. 

For head pond preparation, as the extent of clearing required along the river will vary by 

locations (as a result of natural variations in bank elevations and grade), trees to be cleared 

will either be individually flagged in areas where the zone to be cleared is small, or the upper 

extent of clearing will be marked prior to the start of head pond preparation.  This will ensure 

that no trees are removed beyond those for which it is required for environmental or safety 

purposes.  No clearing of shrubs or ground cover will be intentionally conducted in this area, 

however, it is anticipated that incidental take of these types of vegetation may occur as a 

result of tree removal activities. 

During clearing, all trees are to be felled into previously cleared areas to prevent damage to 

those remaining.  Materials disturbed from clearing and grubbing activities are not to be 

pushed up against remaining vegetation stands in order to protect vegetation communities 

beyond the boundaries of the work area.  Trees will be removed from the study area in 

accordance with the agreement of the sustainable forest licence holder. 

5.3.11.1.3 Net Effects and Significance of Net Negative Effects 

The following identifies the significance of the negative effects. 

Value of Resource 
The value of forest communities in this portion of Ontario is Moderate.  Forest communities in 

this portion of Ontario provide several important ecological and socio-economic functions.  

However, forests are very common within Northern Ontario.  

Magnitude of Effect 

The magnitude of the effect is Moderate.  Though there will be a loss of 71.88 ha spanned 

across the transmission line corridor, this represents a small fraction of the forest 

communities available in the area. 

Geographic Extent of Effect 

The geographic extent is Low.  Loss of the forest will not influence areas beyond the Project 

location. 

Duration and Frequency of Effect 

Duration and frequency of effect is High as the majority of the forest will be lost for the 

duration of the Project. 

Reversibility of Effect 

The effect is considered to be eventually Reversible, once the Project is decommissioned, it 

is expected that these areas would eventually regenerate to forest communities. 

Ecological or Social Context 

Ecological context is Low.  Forest communities are regularly disturbed in this area through 

harvest activities, and effective forestry practices can result in successful regeneration. 
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Probability of Effect 

The probability of effect is High. as forest will be tree removal is required for construction.  

Overall Assessment 
As the effect is localized and reversible once the Project is decommissioned tree removal is 

considered to be Not Significant. 

5.3.12 Terrestrial Wildlife 
Impacts to wildlife during the project construction phase could result from habitat 

destruction/alteration due to vegetation clearing and facility development, head pond filling, 

and direct contact and physical disturbance due to noise (e.g., heavy equipment use, general 

construction activities) and human presence.   

The potential effects on terrestrial wildlife include: 

 loss of habitat due to vegetation clearing; 

 disturbance due to general construction activities. 

5.3.12.1 Incidental Take and Disturbance to Wildlife during Construction 

5.3.12.1.1 Potential Effects 

The movement of construction machinery and vehicles, earth moving activities, and forest 

clearing will result in disturbance of wildlife populations, and may result in incidental take of 

wildlife species. 

Disturbance effects would be noted within species sensitive to the noise or visual presence of 

construction vehicles/workers.  This impact would be noted beyond the Project location into 

the surrounding wildlife habitats, though the impact would be expected to be diminished 

within 100 to 200 m into the surrounding forest communities (i.e., once forest interior habitat 

is again present).  This impact would be most significant during periods of significant 

disturbance (i.e. around the facilities or access roads while under construction), with the 

effect around areas such as the access road reduced when these areas are only used for 

vehicle movement. 

Should incidental mortality occur during the construction phase it would be expected to be 

limited to small mammals or amphibians that are unable to escape construction machinery 

during vegetation clearing, or all wildlife species that may be subject to collision during 

vehicle movement along access roads. 

5.3.12.2 Mitigation Measures 
To minimize disturbance to wildlife during construction activities, all staff and site visitors will 

remain within pre-determined work areas.  Construction activities with the potential to impact 

wildlife populations, such as clearing, blasting and head pond filling are to be scheduled to 

avoid primary wildlife breeding and nesting periods.  For wildlife such as beaver, which are 

year-round residents, colonies that are located in close proximity to construction activities 

would be impacted year-round. To minimize impacts to beaver colonies within the Project 
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area, mitigation measures will be developed through consultation with the MNR and a local 

trapper. 

The sensitive wildlife breeding seasons, based on habitat type, are as follows and are based 

on guidance provided by Environmental Canada for similar projects in similar geographic 

locations in northern Ontario: 

 Forest Habitats:  May 16 to July 31 

 Scrub Habitats:  May 24 to August 8 

 Open Habitats:  June 1 to July 31 

 Wetland Habitats: May 16 to August 8 

If it is not possible to adhere to the above wildlife breeding and nesting periods, areas to be 

cleared (or areas within 100 m of blast site) are to be surveyed by a biologist immediately 

(i.e., within 2 days) prior to the commencement of works to determine if bird nesting, bat 

maternity colonies, denning, or breeding evidence of other species occurs in the area.  If any 

of these activities are found to be present, work should either be delayed until the site is no 

longer in use, or a mitigation plan is developed in consultation with EC/MNR that may include 

an alternate route around the feature (>100 m away) or other suitable mitigation.  The 100-m 

buffer zone would be extended for species where buffer requirements are specified by MNR, 

such as great blue heron (Ardea herodias) nesting heronries. 

It is noted that some bird species may nest outside of the timeframes identified above; should 

an active migratory bird nest be discovered at any time during Project activities, work within 

the immediate area should cease and EC/MNR should be contacted to develop a mitigation 

plan which may include establishing appropriate buffers around active nests. 

Observance of the timing restrictions and work areas identified above will also assist in 

reducing the potential for incidental take of wildlife species.  Further, in order to minimize the 

potential for road-kill along access roads, speed limits will be restricted to ensure safety of 

both construction staff and local wildlife.   

5.3.12.3 Net Effects and Significance of Net Negative Effects 
Following the implementation of the mitigation measures identified above, it is expected that 

there will be a net disturbance of wildlife populations in the area during the construction 

phase, as well as an increase in the amount of incidental wildlife take within the local area. 

The following identifies the significance of these net negative effects. 

Value of Resource 
The value of wildlife in this portion of Ontario is Moderate.  Wildlife provide several important 

ecological and socio-economic functions, however, the communities discussed herein are 

generally abundant within this portion of the province.    
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Magnitude of Effect 

The magnitude of the effect of incidental take is Low.  As there is existing travel along many 

of the access roads in the area, and forest harvest activities are ongoing in the area, 

incidental take is expected to be nominally above baseline conditions following 

implementation of mitigation measures. 

The magnitude of the effect of disturbance is Moderate.  Though there will be limited 

evidence of disturbance in areas where forest harvest has recently occurred, construction 

within previously undisturbed areas will disturb those local wildlife communities. 

Geographic Extent of Effect 

The geographic extent of incidental take is Low as wildlife will only be potentially impacted on 

the Project location.   

The geographic extent of disturbance is Moderate as the effect of disturbance is anticipated 

to have dissipated within 500 m of the Project location. 

Duration and Frequency of Effect 
Duration and frequency of effect is Low as these potential effects are removed following the 

completion of construction activities.  

Reversibility of Effect 
The effect of disturbance is considered to be Reversible, once construction disturbances are 

removed wildlife may return to previously abandoned habitats. 

As incidental take entails loss of wildlife, this effect is Irreversible. 

Ecological or Social Context 
Ecological context is Low.  There are large areas of retreat habitat available within the local 

area, and wildlife communities would be expected to be tolerant of minor losses of individuals 

from the community due to incidental take.   

Probability of Effect 

It is expected that despite the mitigation measures identified above, there will be disturbance 

and incidental take of wildlife, therefore this is High.  

Overall Assessment 
As the disturbance effect is eventually reversible, and there is abundant retreat habitat 

available in the area, this considered to be Not Significant. 

As the effect of incidental take is localized, and of low magnitude, this is also considered to 

be Not Significant.  

5.3.13 Terrestrial Wildlife Habitats 

5.3.13.1 Waterfowl Nesting Area 
Evidence of nesting waterfowl in the Project and study areas was documented during the 

wildlife studies (Northern Bioscience, 2013).  Suitable waterfowl nesting habitat is found along 

transmission line corridor / access road.   
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5.3.13.1.1 Potential Effects 

The following potential effects to waterfowl nesting areas may occur as a result of 

construction activities: 

 Loss of habitat may occur through the removal of cavity trees and encroachment into 

wetland communities during construction of the transmission line and access road. 

 Avoidance of habitat along the transmission line corridor / access road may occur during 

construction of the powerhouse and other facility components. Noise disturbance and 

traffic along the access road may discourage waterfowl from nesting in the area. 

Construction of the transmission line corridor / access road will occur during the winter to 

avoid the nesting period. 

5.3.13.1.2 Mitigation Measures 

Habitat loss is expected to be minimal. Construction of the transmission line corridor / access 

road will occur during the winter months, outside of the nesting period.  Construction during 

the winter will minimize impacts to wetland communities along the proposed access route.  

5.3.13.1.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value / Importance of the Resource Affected 

The value of waterfowl nesting areas surrounding the Project is Moderate. This specialized 

habitat type provides several important ecological and socio-economic functions.  

Magnitude of Effect 

Waterfowl nesting areas are common in the regional area. Removal of suitable nesting areas 

is possible during construction of the transmission line corridor / access road and vegetation 

clearing associated with the powerhouse footprint.  The magnitude of effect is considered 

Low as suitable habitat is found throughout the study area.  

Geographic Extent of Effect 

The geographic extent of removing potential waterfowl nesting areas is considered Low and 

localized. 

Duration and Frequency of Effect 

Removal of vegetation will be a one-time occurrence during the winter months. Therefore, the 

duration and frequency of effect is considered to be Low. 

Reversibility of Effect 

It is expected that vegetation would naturally regenerate once the Project is decommissioned 

and is therefore considered to be Reversible.   
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Ecological Context of Effect 

The extent of waterfowl nesting habitat in the regional area is high with the ecological and 

social context of effect considered to be Low.  

Likelihood of Effect 

Suitable waterfowl nesting habitat is common within the study area. The likelihood of 

removing vegetation suitable for waterfowl nesting is High.  

Overall Assessment 

The net effects of removing suitable waterfowl nesting habitat within the Project area is 

considered to be Not Significant. Removal of this habitat type is localized and will not impact 

that amount and quality of habitat in the surrounding area.  Tree removal will be a one-time 

occurrence which will limit the duration and frequency of effect. It is also considered to be 

reversible once the Project is decommissioned. A net gain in habitat is also possible during 

operation of the Project.  

5.3.13.2 Raptor Winter Feeding and Roosting Areas 

Several bald eagles were observed within the Project and study areas.  There were no active 

raptor nests recorded within the Project area during field studies.  The Project area is used for 

feeding and roosting.   

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March.  Construction activities surrounding the facility 

components are scheduled to occur between April and January. 

5.3.13.2.1 Potential Effects 

The potential effects to raptor winter feeding and roosting areas are discussed below: 

 Loss or disturbance of habitat may occur during construction activities associated with 

the transmission line corridor / access road and facility components along the 

Kapuskasing River. 

 Disturbance from construction activities may result in habitat avoidance surrounding the 

work areas. 

5.3.13.2.2 Mitigation Measures 

Construction activities surrounding the facility components are scheduled to occur between 

April and January.  Habitat avoidance may occur around Kapuskasing River where several 

eagles and other raptors have been documented.  Habitat avoidance is not considered to be 

a significant effect due to the amount of available mature forest stands in the regional area.  
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5.3.13.2.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value / Importance of the Resource Affected 

The value and importance of raptor winter feeding and roosting areas is Low as this habitat 

type is common in the region.  This specialized habitat type provides several important 

ecological and socio-economic functions.  

Magnitude of Effect 

The magnitude of effect to raptor winter feeding and roosting areas is considered Low as this 

habitat type is common in the area.  

Geographic Extent of Effect 

The geographic extent of effect is Low as construction activities are localized.  

Duration and Frequency of Effect 

The duration and frequency of effect is considered to be Low as it would only occur during 

construction. 

Reversibility of Effect 

The effect is considered Reversible once the Project is decommissioned. It is expected that 

affected areas would naturalize to pre-development conditions over time.    

Ecological Context of Effect 

The ecological and social context of effect considered to be Low as suitable habitat exists 

throughout the region.  

Likelihood of Effect 

The likelihood of effect to occur is High as construction activities will occur throughout the 

winter. 

Overall Assessment 

Following implementation of the mitigation measures, the net effects of impacting raptor 

winter feeding and roosting areas is Not Significant.   

5.3.13.3 Reptile Hibernacula 
There are no known reptile hibernacula sites documented within the Project or study areas. 

However, this habitat type is presumed to occur based on the presence of snakes and turtles 

in the area.  

Reptile hibernacula sites may be inadvertently discovered during construction of the 

transmission line corridor / access road and facility components along Kapuskasing River. 

Construction of the transmission line corridor and access road is scheduled between 
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September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March.  These construction activities coincide with the 

hibernating season. Construction activities surrounding the facility components are scheduled 

to occur between April and January, coinciding with emergence from and migration to 

hibernacula sites and portions of the hibernating season.     

5.3.13.3.1 Potential Effects 

The potential effects to reptile hibernacula that may occur if this habitat type is discovered 

during construction activities include:  

 Loss or disturbance of habitat may occur during construction activities associated with 

the transmission line corridor / access road and facility components along the 

Kapuskasing River.  There are no known reptile hibernacula sites within the Project area, 

however, these areas may be discovered during construction activities.  

 Avoidance of habitat in the fall during migration to hibernacula sites may occur if 

disturbance and construction activities are in close proximity to these areas. 

 Incidental take of reptiles migrating to and/or emerging from hibernacula sites has the 

potential to occur if these areas were not previously identified prior to construction. 

Incidental take may also occur if hibernacula sites are discovered during construction. 

5.3.13.3.2 Mitigation Measures 

If a reptile hibernacula site is discovered during construction, all development activities within 

10-m of the habitat will be ceased and MNR will be contacted.  If congregations of reptiles are 

observed during construction, all development activities will be ceased and MNR will be 

contacted.  If reptile hibernacula are found, signs will be posted advising of potential for 

reptiles on roadways during the late spring and early fall.  Any reptiles found along roadways 

will be moved off the road to avoid incidental take.  Speed limits will be reduced to 15 km/hr 

within 100 m of the feature to prevent incidental take.     

5.3.13.3.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value / Importance of the Resource Affected 

The value of reptile hibernacula surrounding the Project is Moderate. This specialized habitat 

type provides several important ecological and socio-economic functions.  

Magnitude of Effect 

The magnitude of effect is Unknown as the presence/absence of this habitat type within the 

Project area has not been confirmed. If a reptile hibernaculum is inadvertently discovered 

during construction activities, magnitude of effect would be High. 
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Geographic Extent of Effect 

The geographic extent of effect is Unknown as the presence/absence of this habitat type 

within the Project area has not been confirmed.  As many snakes hibernate communally and 

can travel long distances to hibernacula sites, the geographic extent of effect could be High if 

inadvertently discovered during construction activities.  

Duration and Frequency of Effect 

The duration and frequency of effect is considered to be Low as it would only occur during 

construction. 

Reversibility of Effect 

The effect is considered Reversible once the Project is decommissioned. It is expected that 

affected areas would naturalize to pre-development conditions over time.    

Ecological Context of Effect 

The ecological and social context of effect considered to be Low.  

Likelihood of Effect 

The likelihood of effect to occur is Low.    

Overall Assessment 

The net effects of impacting reptile hibernacula are Not Significant.  This habitat type is 

assumed to be present within the study area but has not been confirmed to be present.  

5.3.13.4 Bat Hibernacula, Winter Roosts and Maternal Colonies 
As bats are known to travel several hundred kilometers from summer habitat to hibernacula, 

this habitat type is within an acceptable distance for bats found within the Project area.  

Additionally, the majority of forest stands within the Project and study areas are considered 

mature and would provide suitable day roosts for maternal colonies.  

5.3.13.4.1 Potential Effects 

The potential effects to bat hibernacula, winter roosts and maternal colonies that may occur if 

this habitat type is discovered during construction activities include:  

 Loss and/or disturbance of unknown hibernacula, winter roosts and/or maternal colonies 

may occur during removal of trees. 

 Avoidance of habitat in close proximity to construction activities.  

5.3.13.4.2 Mitigation Measures 

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March.  These construction activities coincide with bat 

hibernation, entrance and emergence periods which occur between September and April, 
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with most bats migrating to their hibernacula sites in August.  As there are no known 

hibernacula sites within the area proposed for development, there are no anticipated effects 

to bats during the winter months.  However, if a bat hibernacula site or winter roost is 

inadvertently discovered during construction, all work will be ceased and the MNR contacted.  

Tree removal will result in the loss of some mature forest that may provide suitable summer 

habitat for bats.  The Project is located in an area surrounded by mature forest stands and 

undeveloped lands.  Removal of mature forest is expected to have a negligible impact on the 

amount and quality of available habitat in the surrounding area.  

Construction activities surrounding the facility components are scheduled to occur between 

April and January.  Increased human disturbance has been known to cause bats to abandon 

summer roosts and their young.  However, as construction will be ongoing from the winter 

months, it is anticipated that bats migrating to their summer habitat will avoid the area 

surrounding the Project.  Habitat avoidance is not expected to have an impact on bat 

populations due to the amount of available mature forest stands in the regional area.  

5.3.13.4.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value / Importance of the Resource Affected 

The value of bat hibernacula, winter roosts and maternal colonies is High. This specialized 

habitat type provides several important ecological and socio-economic functions.  

Magnitude of Effect 

Summer roosting habitat is considered common in the area given the amount of mature forest 

stands within the regional area.  There are no known bat hibernacula sites within the area 

proposed for development.  The magnitude of effect (to summer roosting habitat) is 

considered Low.  

Geographic Extent of Effect 

Suitable summer roosting habitat is common in the regional area. The geographic extent of 

effect is Low.  

Duration and Frequency of Effect 

The duration and frequency of effect is considered to be Low as it would only occur during 

construction. 

Reversibility of Effect 

The effect is considered Reversible once the Project is decommissioned. It is expected that 

affected areas would naturalize to pre-development conditions over time.    

Ecological Context of Effect 

The ecological and social context of effect considered to be Low.  
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Likelihood of Effect 

The likelihood of effect to occur is High as some suitable summer roosting habitat will be 

removed. The likelihood of inadvertently discovering a hibernaculum or winter roost is 

considered Low.    

Overall Assessment 

The net effects of impacting bat hibernacula, winter roosts and maternal colonies is Not 

Significant.  Suitable summer habitat has been identified within the Project and study areas 

with suitable hibernacula and winter roosts located within an acceptable distance outside of 

the Project.  Removal of suitable summer habitat is expected to have a negligible impact on 

the amount of available habitat in the surrounding area.  

5.3.13.5 Turtle Nesting Habitat 
Site preparation and construction of the transmission line corridor and access road is 

proposed during the winter months.  

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March. Construction activities surrounding the facility 

components are scheduled to occur between April and January.  

5.3.13.5.1 Potential Effects 

Potential effects to turtle nesting habitat associated with construction activities are discussed 

below: 

 Loss of turtle nests and nesting habitat may occur during construction of the transmission 

line corridor / access corridor. 

 Incidental take of hatchlings overwintering in nests has the potential to occur during 

construction of the transmission line corridor / access road. Incidental take may also 

occur along the access road during spring and summer construction of facility 

components associated with Kapuskasing River. 

5.3.13.5.2 Mitigation Measures 

Construction is proposed during the winter months to reduce impacts to nesting turtles 

(should they be present).  However, overwintering hatchlings may be inadvertently killed.  

Mitigation measures to minimize incidental take will be determined through consultation with 

the MNR. It is also anticipated that following construction of the access road, additional 

nesting habitat will be created.  This will also increase the threat of incidental take of nesting 

turtles with increased traffic during construction.  Speed limits will be restricted along the 

access road and signage warning motorists of turtles should be posted within sensitive areas.  

If turtles are discovered nesting along the access road during construction, the MNR will be 

contacted to discuss a mitigation plan. 
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5.3.13.5.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value / Importance of Resource 

The value and importance of turtle nesting habitat is High.  Turtles provide several important 

ecological and socio-economic functions. 

Magnitude of Effect 

The magnitude of the effect is Low.  No turtles or nests were documented during the field 

studies.   

Geographic Extent of Effect 

The geographic extent is Moderate. Turtles can travel great distances to find suitable nesting 

habitat. 

Duration and Frequency of Effect 

Duration and frequency of effect is Moderate.  The majority of the construction activities will 

be completed during the winter months, however, some activities will continue throughout the 

spring and summer months.  

Reversibility of Effect 
The effect is generally considered to be Reversible, with the exception of incidental take 

which is inherently irreversible.  Following construction and improvements to the former 

logging road, turtles may return to the area to nest.     

Ecological and Social Context of Effect 

Ecological and social context of effect is High. Turtles are long-lived species and impacts to 

these species have reaching implications.  

Likelihood of Effect 
The likelihood of turtle nesting habitat being affected during construction is Moderate.  

Overall Assessment 

The net effects to turtle nesting habitat is considered to be Not Significant.  

5.3.13.6 Furbearing Mammal Denning Sites 
Several furbearing mammals (e.g., mink, otter, marten, squirrels, beaver) were observed 

during the field studies.  

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March.  Construction activities surrounding the facility 

components are scheduled to occur between April and January. 

5.3.13.6.1 Potential Effects 

Potential effects to furbearing mammal denning sites due to construction activities include: 

 Destruction and/or damage to an unknown denning site inadvertently discovered during 

construction activities. 
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 Head pond preparation and filling also has the potential to inundate denning sites of 

aquatic mammals if they are within the target operating level. 

 Avoidance of habitat by furbearing mammals during construction of the transmission line 

corridor / access road and facility components surrounding Kapuskasing River.  

5.3.13.6.2 Mitigation Measures 

There are no known furbearing mammal denning sites in the Project area.  However, if a den 

is inadvertently found during construction, all work will cease and MNR will be contacted. 

Occupied dens will not be destroyed if encountered during construction.  Den structures and 

surrounding habitat will be maintained.  Development setbacks will be applied that are 

specific to the species and will be determined in consultation with the MNR.  Reasonable 

efforts will be made to minimize disturbance of furbearers occupying known dens. 

5.3.13.6.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value and Importance of Resource 
The value and importance of furbearing mammal dens is Moderate.  Denning sites are 

important habitat for furbearing mammals. 

Magnitude of Effect 
The magnitude of effect is Low as no denning sites have been identified along the 

transmission line corridor and access road or surrounding the facility components along 

Kapuskasing River. 

Geographic Extent of Effect 
The geographic extent of the losses is Low as construction will be localized. 

Duration and Frequency of Effect 
Duration and frequency of effect is Low as the impact will only occur once, during site 

clearing and head pond filling.   

Reversibility of Effect 
Disturbance or loss of denning sites is considered Reversible as displaced wildlife would find 

suitable habitat in the surrounding area. 

Ecological and Social Context of Effect 

Ecological and social context of effect is Low.  Furbearing mammals are resilient to effects of 

hunting and trapping and would rebound from any disturbance associated with the 

hydropower facility.  

Likelihood of Effect 

There are no denning sites confirmed to present along the transmission line corridor and 

access road or powerhouse footprint.  However, the likelihood of discovering an aquatic 

mammal den is considered Moderate as evidence of otter, muskrat and other species have 

been recorded along the Kapuskasing River. 
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Overall Assessment 
As the effect is localized, of low duration, and low ecological context, this is considered to be 

Not Significant.  

5.3.13.7 Habitat of Species of Conservation Concern 
Several species of conservation concern have been documented within the Project and/or 

study areas.  

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March.  Construction activities surrounding the facility 

components are scheduled to occur between April and January.  

5.3.13.7.1 Potential Effects 

Potential effects to species of conservation concern include habitat loss. 

5.3.13.7.2 Mitigation Measures 

Construction of the Project may result in habitat loss, avoidance of habitat and incidental take 

of avifauna.  To minimize these impacts, the majority of construction activities, including 

vegetation clearing and construction of the transmission line corridor and access road, are 

scheduled during the winter months, outside of the critical wildlife breeding season.  Habitat 

loss is expected to be negligible given the large tracts of contiguous woodlands and wetlands 

in the study area and region. 

Construction activities associated with the facility components along the Kapuskasing River 

are scheduled between April and January.  Avoidance of habitat surrounding the work area is 

anticipated to occur as a result of disturbance associated with construction.  However, given 

the amount of available habitat in the study area, this is not expected to have a significant 

impact on wildlife. 

Incidental take of birds may also occur during construction activities scheduled during the 

breeding season and increased traffic along the access road.  To minimize these impacts, 

speed limits will be restricted along the access road.  A search for nesting birds and turtles 

will also be conducted in areas where there habitat may be impacted during the breeding 

season.  As vegetation clearing is scheduled for the winter months, the threat of removing or 

destroying active nests is considered low.   

5.3.13.7.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value and Importance of Resource 
The value and importance of species of conservation concern is Moderate.  Species of 

conservation concern are those whose populations are declining and may become at risk. 

Magnitude of Effect 
The magnitude of effect is Low as there are vast tracts of suitable habitat in the surrounding 

area.   
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Geographic Extent of Effect 
The geographic extent of effect is Low as construction activities are localized.  

Duration and Frequency of Effect 
Duration and frequency of the effect is Low as the impact will only occur during the 

construction phase.   

Reversibility of Effect 
The effect is considered Reversible once the Project is decommissioned. 

Ecological and Social Context of Effect 
Ecological and social context of effect is Low. There is an abundance of habitat for displaced 

wildlife in the study are and region.  

Likelihood of Effect 
The likelihood of effects is considered to be High with respect to habitat loss and removal of 

woodland habitat. 

Overall Assessment 
Following implementation of the mitigation measures, the overall assessment is Not 

Significant. 

5.3.13.8 Animal Movement Corridors 

The Project and study area is located in a remote area surrounded by woodlands, wetlands 

and waterbodies.  These natural features function as an animal movement corridor for all 

wildlife during various life stages. Animal movement corridor along the Kapuskasing River 

may be impacted by construction of the facilities, as well as head pond preparation. 

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March.  Construction activities surrounding the facility 

components are scheduled to occur between April and January.  

5.3.13.8.1 Potential Effects 

Potential effects to animal movement corridors during construction include the following: 

 Construction of the transmission line corridor and access road and facility components 

along the Kapuskasing River is expected to temporarily obstruct the movement of 

terrestrial wildlife.  Disturbance from construction activities would detour wildlife away 

from the work area. 

 Wildlife using the forming logging road as a movement corridor may be at higher risks of 

incidental take as a result of increased traffic during construction. 

5.3.13.8.2 Mitigation Measures 

The Project has been designed to minimize the extent of disturbance on the landscape.  The 

transmission line corridor and access road will be constructed along a former logging road 

which will reduce the amount of disturbance and vegetation removal required.  Vegetation 
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clearing has been scheduled during the winter months to avoid the critical wildlife breeding 

season.  As the Project is situated in a remote area surrounded by vast tracts of woodlands 

and wetlands, it is expected that wildlife will find an alternate route around the work areas.  

Increased traffic along the access roads also poses a risk of incidental take of mammals.  

Although it is considered to be a low risk, it is recommended that speed limits be restricted 

along these access routes and signage be posted warning motorists of potential wildlife.    

5.3.13.8.3 Net Effects and Significance of Net Negative Effects 

The net effects and significance of these effects are discussed below: 

Value and Importance of Resource 
The value and importance of animal movement corridors in northwestern Ontario is Low.  

The Project is situated within a remote area surrounded by large tracts of wilderness. 

Magnitude of Effect 
The magnitude of the effect of disturbance is Low as wildlife would easily find alternate 

routes. 

Geographic Extent of Effect 
The geographic extent of the effect is Low as disturbance is localized. 

Duration and Frequency of Effect 
Duration and frequency of the effect is Moderate as some species are year-round residents 

and may be affected over a longer period of time.  

Reversibility of Effect 
The effect of disturbance is Reversible. Once construction is complete, it is expected that 

wildlife will return to the area.  

Ecological and Social Context 
Ecological and social context is Low. The extensive tracts of natural corridors within the study 

area and region will provide suitable refuge habitat during construction.  

Likelihood of Effect 
The likelihood of effect is considered to be Moderate as disturbance activities are likely to 

result in wildlife avoiding the area.   

Overall Assessment 
Following implementation of the mitigation measures, the net effects are determined to be 

Not Significant.  

5.3.14 Species at Risk 
This section discusses federal listed species on Schedule 1 of Species At Risk Act (SARA, 

2002), and/or identified as Threatened or Endangered on the Species at Risk in Ontario 

(SARO) List (Ontario Regulation 230/08) under the Endangered Species Act (ESA, 2007).   
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5.3.15 Vegetation 
No vegetation species at risk were identified in the study area; therefore no adverse effects 

are anticipated to occur. 

5.3.16 Avifauna 
There are five species at risk avifauna that may occur within the Project or study area. A 

discussion of these species and habitat requirements are provided in Table 5-10.  

5.3.16.1 Construction Period 

Construction of the transmission line corridor and access road is scheduled between 

September and March, with blasting, excavation and preparation of the powerhouse 

completed between November and March. Construction activities surrounding the facility 

components are scheduled to occur between April and January. 

5.3.16.1.1 Potential Effects 

The potential effects to species at risk avifauna that may occur within the Project or study 

areas is provided in Table 5-10. 

Table 5-10: Potential Effects to Avifauna During Construction Activities 

Species At Risk Status Habitat Potential Effects 

Common 
nighthawk 
(Chordeiles 
minor) 

Threatened 
(Schedule 1 of 
SARA, 2002) 

Preferred nesting habitats include bare 
ground in open areas in association 
with clearings such as fields, clear cuts, 
ponds and wetlands that are used for 
aerial foraging (Poulin et al, 1996).   
This species was documented within 
the study area (Northern Bioscience, 
2013).  

Construction is scheduled during 
the winter months.   
Construction activities surrounding 
the facility components are 
scheduled to occur between April 
and January, during the breeding 
season of most species. 
Increased traffic along the access 
route would also occur during this 
time. As a result, avoidance of 
habitat surrounding the Project 
area may occur. 

Olive-sided 
flycatcher 
(Contopus 
cooperi) 

Threatened 
(Schedule 1 of 
SARA, 2002) 

Habitat for this species includes bogs, 
riparian zones, cutovers and burns, 
where it forages for aerial insects 
(Cheskey, 2007).    

Eastern whip-
poor-will 
(Caprimulgus 
vociferous ) 

Threatened 
(ESA, 2007); 
Threatened 
(Schedule 1 of 
SARA, 2002) 

This species is a resident of Ontario 
during the breeding season only (i.e., 
mid-April to early October). The eastern 
whip-poor-will is found within a mix of 
open and forested areas, such as 
savannahs, open woodlands or 
openings in mature, deciduous, 
coniferous and mixed forests. This 
species is active at dusk and rest during 
the day and roosts on or close to the 
ground and lays eggs directly on leaf 
litter. 

Tree removal will be required. 
Habitat loss is considered to be 
negligible given the amount of 
suitable habitat present in the 
area.   
Construction activities surrounding 
the facility components are 
scheduled to occur between April 
and January, during the breeding 
season of most species. 
Avoidance of habitat due to 
construction activities is low 
(assuming construction occur 
during the day) unless this 
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Species At Risk Status Habitat Potential Effects 

species is roosting or nesting in 
close proximity. Incidental take is 
possible through direct collisions 
of a roosting individual or removal 
of a nest during the breeding 
season. 
Creation of habitat may also occur 
through the construction of access 
roads and openings.  

Golden Eagle  
(Aquila 
chrysaetos) 
 

Endangered 
(ESA, 2007) 

This species is typically found in 
northwestern Ontario during migration 
with evidence of breeding primarily 
occurring within the Kenora District 
(Cadman et al., 2007). Habitat for this 
species includes mountain regions and 
dry, rugged open country and 
grasslands. Nesting territory includes 
large openings such as burns, bogs, 
marshes and meadows. This species 
generally nests on cliff ledges and 
trees.  
This species was not recorded during 
the field studies, but is suspected to 
occur during migration. 

Threats to this species include 
avoidance and disturbance 
associated with human activities. 
There are no known nests located 
within the vicinity of the Project. 
Therefore, potential impacts to 
this species due to construction 
activities are low. 

 

5.3.16.1.2 Mitigation 

Construction of the Project may result in habitat loss, avoidance of habitat and incidental take 

of avifauna.  To minimize these impacts, the majority of construction activities, including 

vegetation clearing and construction of the transmission line corridor and access road, are 

scheduled during the winter months, outside of the breeding bird season.  As habitat for the 

species discussed in Table 5-10 is common in the area, habitat loss is expected to be 

negligible given the amount of available habitat in the surrounding area. 

Construction activities associated with the facility components along the Kapuskasing River 

are scheduled between April and January.  Avoidance of habitat surrounding the work area is 

anticipated to occur as a result of disturbance associated with construction.  However, given 

the amount of available habitat in the study area, this is not expected to have a significant 

impact on breeding birds. 

Incidental take of birds may also occur during construction activities scheduled during the 

breeding season and increased traffic along the access road.  To minimize these impacts, 

speed limits will be restricted along the access road.  A search for nesting birds will also be 

conducted in areas where there habitat may be impacted during the breeding season.  As 
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vegetation clearing is scheduled for the winter months, the threat of removing or destroying 

active nests is considered low.   

5.3.16.1.3 Net Effects and Significance of Net Negative Effects 

The following identifies the net effects and significance of these net negative effects: 

Value / Importance of Resource 
The value and importance of each of the species at risk is High.  These species are known to 

be declining throughout Ontario and/or Canada and need to be protected to ensure the long-

term survival of these species.  

Magnitude of Effect 
The magnitude of the effect of disturbance is Moderate as disturbances will result in some 

movement away from the Project area.   

Geographic Extent of Effect 
The geographic extent of the disturbance effect is Low, as disturbance effects are localized 

and suitable habitat for these species is common throughout the region. 

Duration and Frequency of Effect 
Duration and frequency of the effect is Low, with the majority of construction completed 

during the winter months, outside of the breeding bird season.     

Reversibility of Effect 
The effect of disturbance is Reversible.  Once the Project is decommissioned, it is expected 

that the natural areas will regenerate over time. 

Ecological and Social Context 
Ecological and social context is Moderate.  Although the majority of construction will occur 

during the winter months, ongoing construction during the breeding season may cause birds 

to avoid suitable habitat surrounding the work area. 

Likelihood of Effect 
The likelihood of effect is considered to be Moderate.  Tree removal will result in the loss of 

habitat for most breeding birds, however, suitable habitat is found throughout the study area 

and region. Avoidance of habitat is also possible and incidental take is considered to be low. 

Overall Assessment 
Following implementation of the mitigation measures, the net effects are determined to be 

Not Significant.  

5.4 Effects Assessment – Social Environment 

5.4.1 Local Economy  
Local economy refers to the workforce and businesses providing goods and services in 

Kapuskasing and surrounding areas.  
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5.4.1.1 Employment and Economic Benefits  
Local area employment is anticipated to be affected by all construction activities requiring 

both skilled and unskilled labour, originating locally and non-locally based on qualification.  It 

is anticipated that many qualified persons will be supplied from northern Ontario towns 

including Kapuskasing given the experienced workforce in manufacturing and construction 

industries therein. Where possible, materials and services will also be sourced locally.  

Local communities are expected to benefit most from Project employment. These benefits are 

expected to be direct, indirect and induced in the form of income and employment 

expenditures, as well as material expenditures.  Direct economic benefits would include 

income to the construction workforce and utilization of local and regional suppliers that would 

provide services, equipment and materials for the Project.   

Indirect benefits would consist of expenditures in the local community on basic goods and 

services, e.g., fuel, restaurant services and general convenience sales, while induced 

benefits experienced through a portion of the direct and indirect payroll that is spent in the 

local community on basic goods and services would extend generally to the study area and 

beyond. Accommodation for the construction workforce will be provided via a construction 

camp as described in Section 2.2.5.  

According to Xeneca representatives, the initial capital construction cost is estimated in the 

range of $5 to $6 million per MW, representing a total investment in Ontario of $93.75 to 

$112.5 million. Approximately half of the expenditures associated with the Project will be 

spent locally, procuring a wide spectrum of goods and services including legal, consulting and 

surveying as well as trucking, aggregate, steel, concrete, food and accommodation. 

Accordingly, a short term regional economic boost of $46 to $56 million is anticipated, along 

with a short term job creation estimated at 10,000 person hours per MW.  

Average monthly workers for the duration of the construction period have been estimated by 

Canadian Projects Limited (2014). During the 20 month construction period, the average 

monthly workers required at all three facilities is anticipated to be 63, with the peak 

(maximum) number of workers anticipated to be 135 in month 10, and a minimum of 9 in 

each of months 18, 19 and 20.  

Given the anticipated benefits detailed above, no negative effects on the local economy are 

anticipated to occur during construction.  

5.4.1.2 Effects to Local Businesses  

Upon initial consultation activities for the Project Air Ivanhoe expressed concern with regard 

to construction of the Project specifically the protection of remote tourism surrounding 

Kapuskasing Lake and the visual impact of the Project on the area’s remote aesthetic. These 

concerns were expressed especially as pertaining to the Kapuskasing Lake Outlet site. 

Consultation with Air Ivanhoe is documented in Section 3.3.1.5.  

As discussed in Section 1 the Kapuskasing Lake Outlet site is no longer being included as 

part of the proposed Project.  This decision is anticipated to remove much of the concern 
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expressed during consultation activities with regard to the potential effect of the Project on 

remote tourism in the vicinity of Kapuskasing Lake, and to a lesser extent, on Air Ivanhoe’s 

fly-in moose camp located approximately 10 km upstream of the Buchan Falls site. However, 

concern with regard to sound levels, traffic and other aesthetic impacts to remote tourism 

may remain. Potential impacts with regard to traffic, sound levels and aesthetics during 

construction are discussed in Sections 5.4.2, 5.4.7 and 5.4.8 respectively. Potential impacts 

to noise and aesthetics during operation are discussed in Sections 6.4.5 and 6.4.7 

respectively.  

5.4.2 Traffic on Local Roadways 
Traffic refers to the volume of vehicles on roads as well as the normal flow of traffic.  Impacts 

on traffic can include delays due to increased vehicle volumes or delays due to road work and 

slow moving vehicles.  Traffic also has the potential to affect road quality, particularly on 

secondary and tertiary roads, and dust generation, which can affect other environmental 

components.  Safety risks due to traffic considerations may also occur. 

Construction vehicles will access the sites via the municipal road system northeast of the 

Project area near Kapuskasing. Traffic will travel along Swanson and Chain of Lakes Road 

for approximately 80 km and then continue west along Buchanan Road for approximately 17 

km. A common 5km access road will be constructed starting at Macintosh Creek. Dedicated 

access roads will branch to each individual Project site.   

The increased volume of construction vehicles has the potential to increase and/or delay 

traffic along existing routes, as discussed in the following sections.  

5.4.2.1 Increases/Delays in Traffic 

5.4.2.1.1 Potential Effects 

Potential negative effects to local road users include increased local traffic and temporary 

disruption along routes used, resulting in delays to local traffic, and increased traffic on 

Swanson, Chain of Lakes and Buchanan Roads.  During construction of the Project there 

may also be activities that require temporary disruption to traffic flow on local roadways, 

including the delivery of large equipment to the site.  

5.4.2.1.2 Mitigation Measures  

To reduce the disruption and alleviate adverse effects, the following mitigation measures are 

proposed: 

 road maintenance (e.g. dust control and grading) will be undertaken as necessary, 

reducing potential traffic delays caused by poor road conditions; 

 contractor work force and construction activities to be undertaken in compliance with the 

Highway Traffic Act; 

 designate transportation routes to avoid tight turning areas and delays; 

 use flagmen to facilitate traffic flow and control; 
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 check overhead lines to determine the requirement for temporary removal or relocation 

(the appropriate utility will be contacted); 

 implement dust control measures, as required; 

 mitigate vehicle imprints and erosion gullies; 

 drive construction vehicles in a proper manner and respect all traffic laws, regulations, 

and company policies; and  

 Ensure that all roads negatively impacted by Project construction are repaired following 

construction or as required with private road owners. 

5.4.2.1.3 Net Effects and Significance of Net Negative Effects 

The application of mitigation measures will result in less traffic issues; however, they will not 

completely eliminate them.  The residual effect of Project construction on local roadways 

remains the potential for disruption and delays along routes used.  

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be Moderate given access to the area 

is neither abundant, nor scarce and stakeholders likely view of interest, but not significant. 

Magnitude of Effect  
The magnitude of the effect is considered to be Low, evident only at or nominally above 

baseline conditions.  

Geographic Extent of Effect 

The geographic extent will extend beyond the Project Area limits, therefore it is Moderate.  

Duration and Frequency of Effect 
The effect will only be evident during the construction period, and is therefore of Low 

duration.  

Reversibility of Effect  

Effects to local roadways are Reversible following construction completion.  

Ecological or Social Context  
The effect will occur in an area of Low fragility, since existing traffic volumes are generally 

low.  

Probability of Effect  

The probability of disruption and delay along routes used during construction is Moderate to 

High, depending on the roadway.  The potential for disruption along Swanson and Chain of 

Lakes roads is generally moderate, since this two lane gravel roadway is equipped to handle 

logging truck traffic. Buchanan Road has the highest potential for delays since work will be 

required to upgrade this one lane gravel road, but it is also the least used road of those that 

will form the construction access route. 
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Overall Assessment  
Given the magnitude and duration of the effect are low and occur in an area of low fragility, 

the overall effect is determined to be Not Significant.  

5.4.3 Resource and Industrial Activities 
Forestry resources refer to the merchantable timber that could be used by the SFL holder 

(Tembec Spruce Falls Inc.) as part of the long-term forest management plan for the area.  

Forestry resources also include the silviculture investments made by the SFL holder. Forest 

resources are important to the SFL holder since the amount and quality of merchantable 

timber ultimately affects the economic success of the SFL holder’s operations.  Employment 

and local economy could also be indirectly affected by any change in forest resources that 

affects the SFL holder’s operations. 

Mineral resources and mining are examined in consideration of the potential for such 

resources to be present and to be harvested within the Project Area.  This includes any areas 

that are currently the subject of mining claims, as well as any known resources.   

5.4.3.1 Loss of Forestry Resources 
The source of potential adverse effects to forestry during the construction of the Project will 

be clearing of forestry resources for access roads, construction laydown areas, the temporary 

construction camp, power line corridor, and use of local highways and roadways by 

construction traffic effecting forestry trucks also utilizing the highways/roadways. The 

potential effect of these activities is a loss of forestry resources.  

5.4.3.1.1 Potential Effects 

Clearing of forestry resources during the construction of the Project will result in harvesting of 

merchantable timber within Gordon Cosens Forest.  In addition, the use of local roadways by 

construction traffic may cause disruption and delay to local users, including those within the 

forestry resources sector.  Effects to traffic on local highways and roadways are discussed in 

Section 5.4.2.  

5.4.3.1.2 Mitigation Measures 

Discussions with one of the SFL holders, Tembec Spruce Falls Inc. regarding harvesting of 

forestry resources during construction clearing are ongoing.  The following mitigation 

measures are proposed to minimize potential effects to the forestry resources sector: 

 A merchantable timber survey may be performed to determine the amount of 

merchantable timber to be harvested within the cleared forested area; 

 An Overlapping Forest Licence Agreement may be negotiated between the SFL holders 

and Xeneca. 

 All merchantable timber will become property of the SFL holder; 

 Wood that cannot be sold will be chipped and used as mulch during Project restoration 

activities, and 
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 The Contractor may opt to burn the slash.  Burning will be completed in accordance with 

the terms and conditions of an MNR Burn Permit in order to minimize the risk of a fire and 

associated impacts on forestry resources. 

Mitigation measures related to potential effects to traffic on local roadways are discussed in 

Section 5.4.2. 

5.4.3.1.3 Net Effects and Significance of Net Negative Effects 

No residual effects to the SFL holder are anticipated following mitigation.  

5.4.3.2 Effects to Mineral Resources and Mining 

Mineral resources and mining are examined in consideration of the potential for such 

resources to be present and to be harvested within the Project Area.  This includes any areas 

that are currently the subject of mining claims, as well as any known resources.  As 

discussed in Section 4.3.8.2, there are two pre-existing mine claims located approximately 30 

km northeast of the Cedar Rapids site, along the proposed route of construction traffic. The 

construction of the Project is not anticipated to cause any constraints on prospecting, 

investigation or harvesting activities within these claim areas, and accordingly no negative 

effects are anticipated.  

There are also pre-existing mine claims within the Project Area along the proposed power line 

for the Project. Holders of mine claims possess the mining rights as well as the first right of 

refusal to the surface rights, required to access the surface area and conduct prospecting and 

mineral exploration. 

5.4.3.2.1 Construction Period  

The source of potential adverse effects to mining during the construction of the Project will be 

the loss of access to the Project area to conduct prospecting and mineral exploration, subject 

to agreements between Xeneca and the mine claim holder, as discussed in the following 

Sections. 

5.4.3.2.2 Potential Effects 

The construction and operation of the Project may have an effect on mining resources in the 

form of access impediment, causing constraints to prospecting, investigation and harvesting 

activities.  

5.4.3.2.3 Mitigation Measures  

The proponents of the Project will be required to work with the mine claim holder, along with 

MNR and MNDM to ensure that the appropriate agreements are in place where required. 

5.4.3.2.4 Net Effects and Significance of Net Negative Effects  

Given appropriate agreements are made between the proponent and the mine claim holder, 

no net negative effects are anticipated. 

5.4.4 Trapping, Hunting and Bear Management 
Trapping refers to activities conducted by licensed trappers, within a specific trapline area.  

Trapping is regulated by the MNR with quotas being present to assist in the long-term 
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management of fur-bearing mammal populations.  Furs harvested are sold for economic 

benefit by the licensed trapper.  Trappers have the exclusive rights to harvest within their 

trapline area. 

Hunting is a recreational activity conducted by local residents, including local Aboriginal 

community members, and non-local residents.  Harvested game provides a source of food for 

hunters.  

Bear management refers to licensed Bear Management Area operators, which are individuals 

or companies that are licensed to guide non-residents to hunt bear within a specific 

management area.  Operators have the exclusive rights to operate within their area.  Bear 

hunting services are provided for economic benefit of the operator. 

5.4.4.1 Disruption to Trapping, Hunting and Bear Management 

Trapping, hunting and bear management within the Project Area will likely be disrupted by 

various construction activities including clearing activities, powerhouse construction, access 

road construction and upgrading, power line construction, and the construction and presence 

of the construction camp, as discussed in the following sections.   

5.4.4.1.1 Potential Effects  

A restricted hunting zone (a “Red Zone”) will be established around the Project Area during 

construction to ensure worker safety, but also benefit local moose populations by preventing 

over-exploitation in the Project area.  This will result in a local restriction in the area available 

for hunting during construction.  Construction activities occurring during any portion of the 

trapping and hunting season may impact harvest success in the Study area and cause 

reduced opportunities due to access impediment, disturbance to wildlife and altered animal 

movements.  Existing traplines may also be disturbed by construction activities.  

Potential negative effects to wildlife during construction are discussed in Section 5.3. 

5.4.4.1.2 Mitigation Measures  

The following measures have been proposed to mitigate potential negative effects to trapping 

and hunting: 

 Licensed trapline, BMA holders and baitfish harvesters potentially affected by the Project 

have been provided information regarding the Project and notified of consultation 

opportunities by MNR. 

 Xeneca will request that licensed trapline, and BMA holders potentially affected by the 

Project be notified of construction commencement by MNR.  

Mitigation measures related to potential negative effects to wildlife during construction are 

provided in Section 5.3.  
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5.4.4.1.3 Net Effects and Significance of Net Negative Effects 

Although licensed trapline and BMA holders will be notified regarding the Project, and of 

construction commencement, construction activities may result in net negative effects to 

harvest success within the vicinity of the Project.  

There will be a temporary loss of hunting opportunities within the Red Zone around the 

Project Area during construction.  

Potential net negative effects (and their significance) to wildlife during construction are 

discussed in Section 5.3.  

The following identifies the significance of these net negative effects. 

Value of Resource 

The value/importance of the resource is considered to be High given consultation with local 

users and MNR has revealed that stakeholders view these resources to be significant. 

Magnitude of Effect 

The magnitude of the effect is considered to be Low, evident only at or nominally above 

baseline conditions.  

Geographic Extent of Effect 
Disturbance will likely be limited to the Project Area, therefore it is considered to be Low.  

Duration and Frequency of Effect 

The effect will be limited to the construction period, and is therefore of Low duration.  

Reversibility of Effect 
The effect is Reversible given the affected area will likely return to existing conditions upon 

construction completion. 

Social Context  

The effect will occur in an area of Low fragility, it is anticipated that trapping and hunting 

resources can be sought elsewhere within the licensed area.  

Probability of Effect  
The likelihood of disturbance to local wildlife populations as a result of construction is 

considered to be Moderate.  

Overall Assessment  
Given the magnitude, geographic extent and duration of the effect are low and occur in an 

area of low fragility, the overall effect is determined to be Not Significant.  

5.4.5 Baitfish Harvesting and Angling 
Baitfish harvesting is an economic activity regulated by the MNR.  Baitfisherman are provided 

with a licence and exclusive rights to harvest baitfish within a particular area, and then sell 

those baitfish to the public for angling purposes.  
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Angling is a recreational activity undertaken by local Aboriginal community members and 

members of the general public.  Angling provides a recreational benefit, but may also be used 

for subsistence. 

5.4.5.1 Disruption to Baitfish Harvesting and Angling 
Baitfish harvesting and angling within the Project Area will likely be disrupted by various 

construction activities, including clearing activities, powerhouse construction, access road 

upgrading and construction, among others.   

5.4.5.1.1 Potential Effects  

Construction activities occurring during any portion of the baitfish harvesting and various 

fishing seasons may impact harvest success in the Study area and cause reduced 

opportunities for bait fishing due to access impediment and local disturbance to fish due to 

Project construction.  In addition, existing baitfish harvesting areas may be disturbed by 

construction activities.  

Potential negative effects to aquatic habitat and biota during construction are discussed in 

Sections 5.3.8 and 5.3.9.  

5.4.5.1.2 Mitigation Measures  

The following measures have been proposed to mitigate potential negative effects: 

 licensed baitfish harvesters potentially affected by the Project have been provided 

information regarding the Project and notified of consultation opportunities by MNR; 

 Xeneca will request that licensed baitfish harvesters potentially affected by the Project be 

notified of construction commencement by MNR.  

In addition, mitigation measures related to potential negative effects to the aquatic 

environment during construction are provided in Sections 5.3.8 and 5.3.9.  

5.4.5.1.3 Net Effects and Significance of Net Negative Effects 

Although licensed baitfish harvesters will be notified regarding the Project, and of construction 

commencement, construction activities may result in net negative effects to harvest success 

within the vicinity of the Project.  

Potential net negative effects (and their significance) to the aquatic environment during 

construction are discussed in Sections 5.3.8 and 5.3.9 

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be High given consultation with local 
users and MNR has revealed that stakeholders view these resources to be significant. 

Magnitude of Effect 
The magnitude of the effect is considered to be Low, evident only at or nominally above 

baseline conditions.  
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Geographic Extent of Effect 
Disturbance will likely extend beyond the Project area, into the adjacent local area, therefore 

it is considered to be Moderate.  

Duration and Frequency of Effect 
The effect will be limited to the construction period, and is therefore of Low duration.  

Reversibility of Effect 
The effect is Reversible given the affected area will likely return to existing conditions upon 

construction completion.    

Social Context  
The effect will occur in an area of Low fragility, it is anticipated that baitfish harvesting and 

angling resources can be sought elsewhere within the study area.  

Probability of Effect  

The likelihood of disturbance to local aquatic populations as a result of construction is 

considered to be Moderate.  

Overall Assessment  
Given the magnitude and duration of the effect are low and occur in an area of low fragility, 

the overall effect is determined to be Not Significant.  

5.4.6 Recreation and Navigation along the Kapuskasing River 
Within the Study area, the Kapuskasing River and is utilized for recreational and navigational 

purposes by resource users, local Aboriginal community members and the general public.   

5.4.6.1 Disruption of Campsites and Portage Routes 

Campsites, portages and trails along the Kapuskasing River may be impeded or otherwise 

adversely affected by construction activities at each of the Project sites.  

5.4.6.1.1 Potential Effects 

Construction of the Project will result in restricted access to the Project Area, including 

existing campsites and portage routes.   

5.4.6.1.2 Mitigation Measures  

To reduce disruption and alleviate adverse effects, portage routes will be re-routed or 

constructed to ensure safe passage past the sites as illustrated in Figure 2-9 through 2-13.  In 

addition, floating safety booms will be installed upstream from the operating facilities.  

Mitigation measures to address the loss of campsites within the Project footprint are not 

possible.  

5.4.6.1.3 Net Effects and Significance of Net Negative Effects 

Given existing portages will be re-routed to enable continued navigation, no net negative 

effects are anticipated to navigation along the Kapuskasing River.  The loss of campsites 

within the Project footprint is a net negative effect which cannot be mitigated, however, it is 

anticipated the new campsites will be established by users.  
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The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be Low given navigation of this portion 

of the Kapuskasing River is known to be sporadic, but is of interest to stakeholders.  

Magnitude of Effect  
Once re-routed, the effect of the Project on navigation via portage routes will be evident only 

nominally above baseline conditions.  Accordingly the magnitude of the effect is considered to 

be Low.  

Geographic Extent of Effect 
The geographic extent will be limited to the Project Area, therefore it is Low.  

Duration and Frequency of Effect 
The effect will be evident during the operational period, and is therefore of High duration.  

Reversibility of Effect  

Effects to navigation are Reversible, having the possibility to revert to existing conditions.  

Social Context  
The effect will occur in an area of Low fragility, having a high resilience to the effect.  

Probability of Effect  
The probability of the loss of any existing campsites within the footprint of the Project is High.  

Overall Assessment  

Given the value of the resource, magnitude and geographic extent of the effect are low and 

occur in an area of low fragility, the overall effect is determined to be Not Significant.  

5.4.7 Noise Emissions and Vibration 
The consideration of potential effects related to noise refers to the increase in ambient sound 

levels during construction activities.  Sources of noise and vibration during the construction 

phase include blasting, construction traffic, and heavy equipment operation, among other 

construction activities.   

5.4.7.1 Emission of Noise and Vibration During Construction Activities 

5.4.7.1.1 Potential Effects 

In assessing the potential effects of noise and vibration, the nearest potential sensitive 

receptors have been identified, relative to the Project area, and more specifically, relative to 

the sites where the three facilities will be constructed.  It has been determined that a trapper 

cabin, located approximately 2.5 km north of the Cedar Rapids site, is the closest sensitive 

receptor. No effects to sensitive receptors as a result of noise or vibration are anticipated 

during construction, given their distance from the Project sites.  

Although not identified as sensitive receptors, due to their transient use of the Study Area, 

resource users such as trappers, hunters and fisherman could also be subject to noise 
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emissions during construction. This could result in decreased enjoyment of use of the study 

area, or decreased success of the target activity (e.g., decreased hunting success due to 

disturbance of local wildlife due to noise emissions from the Project). 

5.4.7.1.2 Mitigation Measures  

All construction equipment will be expected to meet the requirements of MOE publication 

NPC-115 – Construction Equipment.  This will be made known to the Contractor via the 

Project specifications.  This publication limits the noise emissions from construction 

equipment.  Mitigation will include use of standard manufacturer’s equipment for sound 

muffling device on heavy equipment and portable generators.  Signage will be posted to alert 

resource users of the area that construction of the proposed facilities are occurring.  

5.4.7.1.3 Net Effects and Significance of Net Negative Effects 

Construction noise will be audible at various locations and during various time periods 

throughout the construction period, most notably in close proximity to each of the three 

powerhouse work areas.  This noise may result in a perceived disturbance of resource users 

enjoyment and use of the study area.   

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be Moderate given resource use of 

this portion of the Kapuskasing River is known to be used only sporadically, but is of interest 

to stakeholders.  

Magnitude of Effect  
The magnitude of the effect of disturbance of humans is considered to be Low, since it will be 

audible above baseline conditions.  

Geographic Extent of Effect 
The geographic extent of increased noise levels during construction may extend periodically 

into the regional area >500 m from the Project Area, therefore, it is High.  

Duration and Frequency of Effect 

The effect will be evident during the construction period, and is therefore of Low duration.  

Reversibility of Effect  
Effects of noise and vibration, at the levels anticipated to occur as a result of construction in 

the areas that would be used by the public, are Reversible, since no long-term health effects 

would be anticipated to occur.  

Social Context  
The effect will occur in an area of Low fragility, given that there are no permanent receptors 

in the area.  
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Probability of Effect  
The probability of increased noise and vibration affecting humans during Project construction 

is High.  

Overall Assessment  
Given that increased noise and vibration are not anticipated to affect any permanent sensitive 

receptors, and other potential receptors will able to move out of the affected area if they are 

not tolerant of periodic increases in noise and vibration, the overall effect is determined to be 

Not Significant.  

5.4.8 Aesthetics  
Aesthetics has been considered with respect to inundation along the shoreline and rapid 

areas; changes to water flows and changes to the visual landscape.   

5.4.8.1 Changes to Aesthetics during Construction  
The aesthetics of the Project area will be altered during all construction activities at the 

Project sites. 

5.4.8.1.1 Potential Effects  

Potential effects to aesthetics during construction may arise from the 

 presence of signage and fencing in or around restricted access areas, likely be located at 

the perimeter of the construction areas; 

 Construction and presence of the construction camp; 

 presence of construction equipment in construction zone and laydown areas; 

 removal of vegetation in construction areas; 

 increased construction traffic traveling temporary and permanent access roads; and  

 restriction of access to rapids/falls at the Project sites. 

5.4.8.1.2 Mitigation Measures 

It is not possible to mitigate the aesthetic changes as a result of construction of the Project.  

5.4.8.1.3 Net Effects and Significance of Net Negative Effects  

The net effects of Project construction will be the altered aesthetics due to the various 

construction activities, as detailed above.  

The following identifies the significance of these net negative effects. 

Value of Resource 

The value/importance of the resource is considered to be Moderate given the aesthetics 

within the Project area are neither abundant, nor scarce.   
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Magnitude of Effect  
The effect of the Project on aesthetics will be in exceedance of baseline conditions, but less 

than regulatory criteria.  Accordingly the magnitude of the effect is considered to be 

Moderate.  

Geographic Extent of Effect 
The geographic extent will be limited to the Project Area, therefore it is Low.  

Duration and Frequency of Effect 

Some of the above noted effects will continue into the operations period, namely the 

presence of the constructed facilities along with the subsequent effects of operation to water 

flows and levels.  Accordingly the effect is of High duration.  

Reversibility of Effect  

Effects to aesthetics are Reversible, having the possibility to revert to existing conditions.  

Social Context  
The effect will occur in an area of Low fragility, having a high resilience to the effect.  

Probability of Effect  
The likelihood of the effects to aesthetics is Moderate.  

Overall Assessment  

Given the geographic extent of the effect to aesthetics is low and occurs in an area of low 

fragility; and in consideration of the subjective nature of aesthetics, the overall effect is 

determined to be Not Significant.  

5.4.9 Lands and Resources Used for Traditional Purposes by Aboriginal Persons 
Information regarding the traditional use of lands and resources by Aboriginal persons has 

been collected during community information sessions and various consultation/meeting 

opportunities with the members of various Aboriginal communities as documented in 

Section 3.   

Resource harvesting including trapping, hunting, baitfish harvesting, angling and navigation 

along the Kapuskasing River is discussed and documented within this environmental 

assessment.  Potential effects to these lands and the resources used for traditional purposes 

by Aboriginal persons have been documented in previous sections.  

Disturbance to spiritual, ceremonial, cultural, archaeological or burial sites is also possible 

during construction activities.  Accordingly, a Stage 1 and 2 Archaeological Assessment has 

been undertaken to determine potential resources within the Project Area and is discussed in 

Section 4.11.   

5.4.10 Archaeology and Heritage Resources  
Construction of the Project may disturb archaeological and heritage resources including to 

culturally modified trees.  
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5.4.10.1 Disturbance of Archaeological or Heritage Resources 

5.4.10.1.1 Potential Effects 

Potential disturbance of archaeological or heritage resources including culturally modified 

trees may occur as a result of construction of the Project.  

5.4.10.1.2 Mitigation Measures  

A Stage 1 and 2 Archaeological Assessment has been conducted to determine if any 

archaeological resources are likely to be found in the Project area (See Appendix E). 

According to the assessment, four areas were investigated including two areas of high 

potential which were identified in the Stage 1 Archaeological Assessment, the portage trail on 

the east side of the rapids and a campsite at the north end of the portage trail on the west 

side of the river. Of the four areas investigated, it is the latter identified as the Cedar Rapids 

site (DfHr-1) which proved to result in the discovery of cultural material resulting in the 

conclusion that this particular site has been “more or less continuously occupied since at 

least 8,000 year ago” (Woodland Heritage Services Inc., 2012).  Following the completion of 

the Stage 2 Archaeological Assessment field investigations a representative of the 

Kapuskasing Cree Group revealed to Xeneca the location of a burial site in the vicinity of the 

Cedar Rapids Site marked with a cross and picket fence. The burial site had not been 

identified during general survey activities. Accordingly, the Assessment recommended the 

following mitigation measures: 

 Xeneca is to advise its various contractors to avoid the Cedar Rapids site (DfHr-1) 

located well outside the Project area, during construction;  

 Xeneca is to maintain open communication with the Kapuskasing Cree Group to ensure 

that the issue of the reported burial is dealt with in a mutually satisfactory manner, given 

a contemporary burial falls outside the scope of the license for the Stage 2 

Archaeological Assessment; and 

 Xeneca is to communicate with the Kapuskasing Cree Group and other users of the 

portage trails on both sides of the river to ensure that construction does not negatively 

impact the ability to move between the upper and lower stretched of the river at this point.  

In addition, the MTCS has specified mitigation that must be undertaken in the event of 

discovery of human remains or other archaeologically or culturally significant material. 

 Should human remains be identified during the construction, operations or 

decommissioning of the project, all work in the vicinity of the discovery will be halted 

immediately, as required by the MTCS regulations under the Ontario Heritage Act. 

 Notification will be made to the OPP, or local police, who will conduct a site investigation 

and contact the district coroner.  

 Notification will also be made to the Development Plans Review Office, Ontario Ministry 

of Culture, Heritage and Libraries Branch, Heritage Operations Unit, 400 University Ave, 
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4th Floor, Toronto, ON, M7A 2R9, and the Registrar of Cemeteries, Ontario Ministry of 

Consumer and Commercial Relations. 

 Work would be halted if any artifacts are found until the site can be investigated and 

cleared by a licensed archaeologist. 

The Construction Management Plan for the Project (included as Appendix B), prepared by 

Canadian Projects Ltd. provides the following mitigation measures to ensure the protection of 

culturally modified trees during the construction of the Project:  

 Local First Nations and the MNR will provide assistance in locating known culturally 

modified trees; and  

 Workers will be advised to follow a discovery protocol and notify their supervisor 

immediately for instructions if a tree is encountered which is suspected to have been 

culturally modified. 

5.4.10.1.3 Net Effects and Significance of Net Negative Effects 

Careful adherence to the above mitigation measures will avoid negative residual effects on 

cultural and heritage resources.  

5.4.11 Public Safety 
Public safety refers to that within the construction site, during the construction of the Project, 

but also extends to construction vehicles operating on access roads.  All construction 

activities have the potential to cause risk to public safety.  

5.4.11.1 Public Safety Risks during Construction 

5.4.11.1.1 Potential Effects 

Public use in the vicinity of the Project (including that by trappers, hunters, campers, 

canoeists) during construction may result in potential risk to public safety.  

Potential safety risks due to accidents or malfunctions during construction are assessed in 

Section 7. 

5.4.11.1.2 Mitigation Measures  

The following mitigation measures are recommended to enhance public safety in the vicinity 

of construction activities: 

 Prevention of public access to the construction site through use of signage, gate(s) and 

fencing, among other security procedures as required; the location of any gates will be 

approved by MNR who will have emergency access to the area. 

 Prevention of public access from the Kapuskasing River through the installation of proper 

barriers which will restrict public access to unsafe areas during construction, including 

safety booms.  Portages may require signs to clearly identify the portage routes. 

 Use flagmen as required to ensure that traffic on access roads is controlled. 
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 Construction vehicles will be driven in a proper manner and respect all traffic laws, 

regulations, and company policies. 

 First aid equipment, as appropriate to the activity to be maintained on site. 

5.4.11.1.3 Net Effects and Significance of Net Negative Effects 

The implementation of the proposed measures to mitigation risks to public safety will not 

eliminate the potential risk.  The net negative effect of construction of the Project is a residual 

risk to public safety.  

The following identifies the significance of these net negative effects. 

Value of Resource 

The value/importance of the resource is considered to be High given the value of public 

safety is high.  

Magnitude of Effect  
The effect of the Project on public safety will be in exceedance of baseline conditions, but 

less than regulatory criteria.  Accordingly the magnitude of the effect is considered to be 

Moderate.  

Geographic Extent of Effect 
The geographic extent will be limited to the Project Area, therefore it is Low.  

Duration and Frequency of Effect 

The effect will be evident during the construction period, and is therefore of Low duration.  

Reversibility of Effect  
Effects to public safety are Reversible, having the possibility to revert to existing conditions.  

Social Context  
The effect will occur in an area of Low fragility, having a high resilience to the effect.  

Probability of Effect  

The likelihood of the risk to public safety existing is Moderate.  

Overall Assessment  
Given the geographic extent and duration of the effect are low and occur in an area of low 

fragility, the overall effect is determined to be Not Significant.  

5.5 Summary of Impacts and Mitigation during Project Implementation 
Table 5-11 provides a summary of the potential effects, proposed mitigation measures and 

net impacts on each environmental component.   
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Table 5-11: Summary of Potential Effects, Mitigation Measures and Net Effects during Implementation 

Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Natural Environment 
Geology Excavation and filling Alterations to terrain 

and topography due 
to Project activities 
including excavation 
of bedrock. 

 No mitigation possible, or required. Some long-term alteration in 
terrain and topography at 
work sites in Project Area. 

Soils 
 
 

Construction activities 
resulting in the 
exposure of bare soils. 
 

Loss of soil due to 
erosion. 

 Minimize the size of the cleared and disturbed areas at the construction sites.  Install limit of 
work devices to prevent the contractor from operating outside the defined construction area.  

 Phased construction to minimize the time that soils are exposed.   

 Maximize the retention of the existing vegetation cover, including ground cover, when trees 
are to be removed.  Grubbing only conducted where absolutely required. 

 An adequate supply of erosion control devices (e.g., geotextiles, revegetation materials) and 
sediment control devices (e.g., in-water silt curtains, silt fence barriers and rock flow check 
dams) to be provided on site to control erosion and sediment transport and respond to 
unexpected events. 

 Divert road runoff through vegetated areas or into properly designed and constructed 
sediment traps or a drainage collection system to ensure that exposed soils are not eroded.  
Runoff velocities in ditches or other drainage routes, or along slopes, to be minimized through 
installation of flow check dams, offshoot drainage channels or other suitable mitigation 
measures, as described in the Environmental Guideline for Access Roads and Water 
Crossings (MNR, 1990) or Best Management Practices Guide for the Mitigation of Impacts of 
Waterpower Facility Construction (Genivar and NRSI, 2012).  Runoff outfall locations to be 
protected with erosion resistant material, if required. 

 Grade disturbed slopes or stockpiles to a stable angle after disturbance to eliminate potential 
slumping.   

 Revegetate or stabilize exposed sites after they have been disturbed,.  Where revegetation is 
not possible other erosion protection methods, such as rip-rap, bioengineering, or erosion 
matting to be used. 

 Excavated erodible material stockpiles to be placed in suitable designated areas away from 
the river or other watercourses (i.e., outside the floodplain, away from drainage channels) and 
properly constructed silt fence barriers should be installed around the stockpiles to limit the 
transport of sediment. 

Some limited transport of soils 
expected as a result of 
erosion – mitigation should be 
effective in minimizing the 
amount of erosion in the event 
of any off site movement. 

Use of heavy 
equipment and 
stockpiles/equipment 
laydown/storage. 

Impaired soil health 
due to compaction. 

 All equipment and materials to remain within identified work areas.  

 Restoration (e.g., discing or other soil loosening methods) to be undertaken as required. 

Some localized compaction 
may occur in laydown, 
storage and high traffic 
working areas. 
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Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

 Soil Contamination  Impaired soil health 
due to contamination 

 Contractor will develop and train employees on responsible chemical handling procedures. 

 Most chemical handling and storage will be conducted away from watercourse and outside 
the flood plain,  

 Adequate spill containment, spill kits and clean up material will be maintained on site and in 
close proximity to refueling activities. 

 Upon completion of all construction activities on site, the area will be monitored for soil 
contamination. All spills of potentially toxic materials will be treated as significant, cleaned up 
immediately and reported to Spills Action Center of the MOE in the event of such spill that 
could potentially cause damage to the environment.  

Possibility of short term 
contamination between spill 
and clean-up  remediation 

Air Quality Construction activities 
and wind generating a 
possible increase in 
airborne fugitive dust. 

Increase in airborne 
fugitive dust. 

 Use of MOE-approved dust suppression (i.e., water or other non-chloride based materials) on 
exposed, high traffic areas including access roads and works/laydown areas as necessary. 

 Hard surfacing (addition of coarse rock) to access roads or other high-traffic working areas. 

 Phased construction, where possible, to limit the amount of time soils are exposed. 

 Avoid earth moving works during excessively windy weather.  Stock piles to be worked (e.g., 
loaded/unloaded) from the downwind side to minimize wind erosion. 

 Stockpiles and other disturbed areas to be stabilized as necessary (e.g., tarped, mulched, 
graded, revegetated or watered to create a hard surface crust) to reduce/prevent erosion and 
escape of fugitive dust. 

 Dust curtains to be used on loaded dump trucks, delivering materials from off site. 

 Hoarding, watering and blast matts may all be utilized in crushing and blasting activities to 
reduce airborne dust emissions 

Some dust may be mobilized 
and transferred off the 
construction sites. 

Construction vehicles 
and equipment use 
and associated 
exhaust emissions. 

Increase in airborne 
pollutants due to 
vehicle and 
equipment 
emissions. 

 Construction equipment will be equipped with standard exhaust emission control devices. 

 ATVs, outboards or snowmobiles, if used and models are 2012 or newer, will comply with 
Marine Spark-Ignition Engineer, Vessel and Off-Road Recreational Vehicle Emission 
Regulations.  

 Vehicles are to be operated only when necessary and exhaust equipment (e.g., pollution  
control devices) is to be inspected regularly. Limited of idling will be encouraged to extent 
possible.  

Short-term minor impairment 
in local air quality during the 
construction period. 

Burning of organic 
waste materials. 

Increase in airborne 
pollutants due to 
burning of waste 
vegetation debris. 

 Only slash that cannot be chipped will be burned on site, as non-salvageable timber will be 
chipped and utilized during site restoration in order to minimize burning requirements 

 Appropriate safeguards and precautionary measures will be employed during burning 

 Vegetation burning will not be conducted within 120 m of the Kapuskasing River in order to 
minimize the potential for deposition of ash within the river.  

Minimal amounts of smoke 
and ash emissions are 
anticipated during waste 
vegetation burning. 
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Environmental 
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Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Noise and Vibration Rock crushing, 
blasting and use of 
heavy equipment. 

Increase in noise 
and vibration due to 
construction 
activities. 

 Construction equipment will comply with the noise emission requirements of MOE’s 
Publication NPC 115 – Construction Equipment.  

 Equipment will be operated with standard Manufacturer’s noise muffling equipment on heavy 
equipment and portable generators. 

Increased noise and vibration 
due to construction activities.  

Groundwater 
Hydrology and 
Hydraulics 

Excavations for 
powerhouse and/or 
embankment dam 
foundations. 

Alterations in 
groundwater 
hydrology and 
hydraulics due to 
excavation and 
dewater activities  
below groundwater 
table. 

 Minimal groundwater entering project excavations to be pumped out of the excavated area to 
settling ponds for treatment prior to discharge to the river.  

 More significant groundwater seepage may be mitigated through grouting or sealing of cracks 
within the excavation area.  

 No mitigation is possible to prevent localized, short-term local lowering in the groundwater 
table in the vicinity of each project excavation 

Minor decrease in local 
groundwater table may occur 
during construction period. 

Surface Water 
Hydrology and 
Hydraulics 

Cofferdams, flow 
diversion  and 
Construction activities  

Changes in 
hydraulics and 
hydrology.  

 The only mitigation measure will be to minimize the extent of the  cofferdams and so minimize 
the amount of restriction of the river channel reducing flow velocity increase and upstream 
depth increases 

 Stage 3 diversions  have  been minimized by ensuring that the flow capacity (1:20-yr event) is 
adequate to pass flows without causing significant increases in upstream or downstream flow 
velocities.  

Increase in flow velocities 
beside instream cofferdams  
 
Diversion  of all flow out of 
main river and possible 
increase in upstream water 
level during Stage 3 

Filling the head ponds. Changes in 
downstream river 
flow and water level  

 Water taking for head pond filling limited to 10% of river flow  

 Restrictions in flow will occur as slow as possible to avoid any rapid downstream dewatering.  

Decrease in downstream flow 
compared to natural 
conditions during head pond 
filling. 

Increase in impervious 
or less pervious 
surfaces associated 
with construction. 

Changes in local 
hydrology and 
stormwater runoff. 

 Drainage collection system, rock-fill check dams, in-line sediment traps, etc will be used to 
address these potential impacts. 

Minor change in stormwater 
runoff in construction area. 

Surface water 
Quality 

General construction 
activities resulting in 
soil exposure or 
disturbance. 

Increased turbidity 
due to erosion and 
sedimentation. 
 

 Minimize the potential for erosion and sedimentation from terrestrial and aquatic sources 
during construction will assist in mitigating the potential for water quality changes due to 
increased turbidity via transported soils  (see sediment for mitigation) 

The possibility of some short-
term increase of turbidity, 
from low magnitude releases 
of sediment is possible from 
construction activities. 

Sediment Erosion and 
redistribution of 
sediment due to in-
water and terrestrial 
work 

 An adequate supply of erosion control devices (e.g., geotextiles, revegetation materials) and 
sediment control devices (e.g., in-water silt barriers, silt fences) are to be provided on site to 
control erosion and sediment transport and respond to unexpected events. 

 Divert road and work area runoff in a diffuse manner through vegetated areas or into properly 
designed and constructed sediment traps or a drainage collection system to ensure that 
exposed soils or road materials are not transported into watercourses. 

 Minimize the size of the cleared and disturbed areas at the construction site, particularly those 
adjacent to watercourses. 

Some minor mobilization and 
downstream transport of fine 
sediments within Kapuskasing 
River and its tributaries may 
occur during construction 
activities.  
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 Phase construction to minimize the time that soils are exposed. 

 Maximize the retention of the existing vegetation cover, including the forest floor ground 
cover, when trees are to be removed.  Grubbing should only be conducted where absolutely 
required. 

 Grade disturbed slopes or stockpiles to a stable angle after disturbance to eliminate potential 
slumping. 

 Revegetate or stabilize exposed sites after they have been disturbed, using quick growing 
annual grasses or other native vegetation.  Where revegetation is not possible other erosion 
protection methods, such as riprapping, bioengineering, or erosion matting are to be used. 

 Construct a drainage collection system so runoff can be intercepted and treated or removed 
from the site through suitable control facilities (e.g., vegetation, temporary settling pond). 

 Excavated erodible material stockpiles are to be placed in suitable designated areas away 
from the creek or other watercourses (i.e., outside the floodplain, away from drainage 
channels) and properly constructed silt fences are to be installed around the stockpiles to limit 
the transport of sediment. 

 Where possible, vegetated buffer strips are to be maintained between construction sites and 
watercourses. 

 Cofferdams will be constructed to isolate work areas to allow construction to proceed under a 
dewatered condition.  Cofferdam dewatering activities will drain water from the isolated areas 
to the temporary on-site settling pond. 

 Only clean materials (e.g., free of fine loose sediment or other potentially contaminating 
materials, free of acid generating constituents) will be used for in-water (e.g., cofferdam 
construction, tailrace or diversion lining) or near water works (e.g., embankment riprapping). 

 During road and power line construction/upgrading activities, appropriate water crossing 
structures (i.e., culverts, permanent/temporary bridges) are to be installed at sites where 
fording may result in erosion of stream banks or the streambed. 

 Head-pond filling is to be conducted at a slow consistent rate to ensure that excessive erosion 
of flooded terrestrial soils does not occur.   

 Minimization of forest floor vegetation disturbance during clearing of the reservoir area will 
maintain a vegetative mat that will assist in the immediate retention of terrestrial soils during 
the flooding process. Rock-fill used for cofferdams will be clean material (e.g., pre-washed, 
tested, or otherwise certified as being free of fine sediment and acid-generating constituents). 

 Loose silt, loam, organic soil and vegetation will not be used to line upstream faces of 
cofferdams that are directly exposed to water.   

 Unless otherwise noted in contract specifications, all cofferdam material is to be removed from 
the riverbed and reused elsewhere or properly disposed of upon decommissioning of the 
cofferdam. 
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Fuels, Lubricants and 
Other Hazardous 
Materials 

Direct or Indirect 
Contamination of the 
watercourse 

 Established designated refueling, maintenance and hazardous material storage areas at least 
30m from watercourses 

 Use clean, leak free and well maintained equipment in or near watercourses 

 Adequate spill containment, spill kits and clean up material will be maintained on site and in 
close proximity to refueling  activities. 

 Secondary drip catchments will be used wherever possible. 

 Cement is to be stored indoors if possible at a minimum stored off the ground out of the 
elements. Empty cement bags will collected and disposed of properly, any cement or concrete 
spills will be collected and disposed of off-site. 

 All concrete work will be conducted in dewatered areas and remain dewatered until concrete 
has fully cured. 

 Wastewater arising from cement/concrete work is to be collected and disposed of offsite, or 
appropriately treated on-site prior to discharge. 

 Any accidental spills should be immediately reported to the Ontario Spills Action Center, 
cleaned up and disposed of in an approved facility. 
 

Possibility for minor effect in 
an accidental spill or 
equipment malfunction 
scenario 

Construction Debris Adverse effect on 
water quality by 
metal, sawdust, 
concrete cuttings 
and other fine waste 
materials 

 Contractor will be required to  contain all debris materials with the construction area, and 
remove as soon as possible. 

None predicted 

Sewage Effluent Adverse effects on 
water quality by 
nutrient and bacteria 
inputs 

 All sewage will be contained in holding tanks and transported offsite by an approved hauler. None predicted 

Acid Rock Drainage Potential change of  
water  pH level 

 Excavated rock planned for reuse will be submitted to an accredited laboratory to determine 
the potential for Acid Rock Drainage  
 

None predicted 

Aquatic Habitat Construction of 
temporary cofferdams 
and associated 
dewatering. 

Temporary loss of 
aquatic habitat due 
to cofferdam 
installation and 
dewatering. 

 No mitigation is technically feasible to prevent or minimize temporary loss of aquatic habitat 
due to instream construction work, other than minimizing the size of the cofferdam  area and 
the duration that it is in place, although these are primarily driven by technical requirements. 

 Cofferdam removal and installation is scheduled to occur between  June 21 and March 31 to 
adhere to this timing restriction.  Therefore, while it may be possible to reduce the duration 
that cofferdams are required to be in place to facilitate construction, the existing timing 
windows do not allow structures to be removed earlier. 

Temporary aquatic habitat 
loss will occur where the 
location of the cofferdams are 
located.  This may result in 
crowding of fish in residual 
habitats and associated 
decreases in foraging 
efficiency and growth rates in 
some fish.  
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Water crossing 
construction activities 
and location of new 
water crossing 
structures. 

Loss or alteration of 
aquatic habitat due 
to water crossing 
structures. 
 

 Where possible, water crossing installation will take place during low flow periods (e.g., late 
summer) when the stream may be intermittent or flow diversion requirements will be 
minimized so that construction can occur under a dry condition. 
Installation will occur outside the timing windows specified by MNR for each particular 
crossing to avoid disruption of reproductive habitat. 

 A cofferdam and flow diversion system will be utilized to dewater the work area if in-water 
work could have the potential to result in significant erosion of the bed and banks. 

 Sediment and erosion control measures will be implemented prior to installation of water 
crossings. Measures will be monitored throughout construction and remedial action 
implemented as necessary. Measures will be left in place until vegetation is adequate to 
prevent further erosion 

 Heavy construction machinery use on the streambed will be limited.  Vehicle fording of 
watercourses during crossing installation will not be conducted  

 All disturbed areas will be revegetated after construction to protect against erosion.  If 
revegetation is not possible due to the time of year, other stabilization methods will be 
provided until revegetation can be completed. 
. 

Short term disturbance in 
aquatic habitat during culvert 
installation.  Long term 
alteration of aquatic habitat at 
crossing locations.   

Power line 
construction and 
installation activities. 

Loss or alteration of 
aquatic habitat due 
to power line 
installation. 
 

 Ensuring that placement of power line poles or other physical structures does not occur below 
the ordinary high water mark of any water body. 

 Installing overhead lines under frozen conditions if possible, to minimize impacts to substrate, 
riparian vegetation and aquatic habitat. 

 Limiting the amount of machinery fording of watercourses to a one-time event (i.e., over and 
back). 

 Timing machinery fording to avoid sensitive reproductive periods, including those of cold 
water species such as Brook Trout, which may be present in the small watercourses along the 
proposed power line route. 

 Operating heavy equipment from outside the watercourse and minimizing disturbance to the 
watercourse banks. 

 Ensuring mitigation measures are in place to prevent watercourse contamination (equipment 
maintenance, proper refueling and maintenance procedures, emergency spill kit on site). 

 Ensuring sediment and erosion control measures are implemented and maintained until 
revegetation of disturbed areas is complete. 

 Avoid working during wet or rainy conditions. 

 Minimizing removal of riparian vegetation to the greatest extent possible (i.e., maintaining 
riparian shrubs that do not pose a future hindrance to the overhead line, clearing only the 
ROW and avoiding damage to vegetation outside the ROW boundary). 

 

Some short-term disturbance 
to aquatic habitat will occur 
with no long-term impacts. 
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 Stabilizing waste materials (e.g., stripped topsoil, grubbed material) above the high water 
mark. 

 Replanting disturbed areas with native vegetation and stabilizing disturbed areas if successful 
revegetation is not completed prior to end of growing season. 

Head pond creation, 
preparation and filling 
activities. 

Alteration of aquatic 
habitat due to head 
pond preparation 
and filling 
 

 Clearing of trees in winter to minimize soil disturbance so ground cover vegetation will grow in 
the area to provide stormwater and water quality buffering functions. 

 Stumps will be left in place with a height up to 0.60 m above grade in deeper areas to provide 
aquatic habitat structure and assist in retaining soil stability.   

 Shrubs with diameter less than 0.05 m will also be left in place to provide structure and assist 
in bank stability.   

 Head ponds will be filled by restricting flow to a maximum of 10% of the instantaneous flow in 
the river at the time of filling.  This will minimize the change in downstream flows and levels. 

The loss of shoreline trees for 
a period  is not anticipated to 
have a long-term measurable 
effect. 
 
Temporary reduction in 
velocities and depths 
downstream during filling. 

Aquatic Biota 
 

Equipment and 
materials will be in 
contact with river bed 
during In-water 
construction activities. 

Temporary 
disturbance to 
aquatic biota during 
construction. 
 

 To avoid the critical reproductive periods of these species, no in-water work shall be 
conducted between April 1 and June 20 

 The amount of in-water work required during the construction period at each facility has been 
minimized due to the specification of cofferdams 

Disturbance of aquatic biota 
during in-water works 
resulting in temporarily altered 
foraging, habitat use and/or 
behaviour. 

Phase 2 construction 
of the cofferdams. 

Effects on fish 
movement through 
Cedar and Clouston 
rapids during 
construction. 
 

 The Stage 1 and 2 cofferdams at each site have been designed to minimize the amount of 
river bed covered and river constrained due to their presence, which assists in maintaining 
fish passage during the period when they are in place. 
 

No net adverse effects on fish 
movements during 
construction (up to the point of 
construction of the Stage 3 
cofferdams) are anticipated to 
occur.  Effects on fish 
movement during Stage 3will 
be the same as the long-term 
effect due to presence of the 
facilities. 

The use of dewatering 
pumps and 
construction of the 
cofferdams. 

Mortality of aquatic 
biota due to 
dewatering. 
 

 Upstream cofferdams should be installed first to allow water (and fish) to drain out of the area 
to be enclosed by the cofferdam before closure is completed. This will minimize the amount of 
fish trapped within the cofferdam area.  

 Dewatering using a shrouded/screened pump intake to prevent entrainment of fish into the 
pump. 

 Dewatering until the area behind the cofferdam is reduced to a depth of around 0.5 m.  Fish 
are then removed from the area by netting or electrofishing.  Captured fish are to be 
transferred back to the closest water body to the construction zone.   

 Monitoring will occur throughout this portion of the final dewatering and if more fish are 
observed, attempts will be made to capture and remove them.  

 

Some minor amount of 
benthic invertebrate mortality, 
but unlikely any fish mortality 
is anticipated. 
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 Following completion of dewatering, the fish salvage crew will perform a final sweep of the 
dewatered area looking for fish that may be present on the channel bed.  Each crew member 
will have a water filled bucket and any fish observed will be collected, placed in the bucket 
and transferred back to the river. 

Blasting of bedrock is 
anticipated for the 
powerhouse, tailrace 
and intake areas. 

Mortality or injury of 
aquatic biota due to 
blasting. 

 no explosive should be used in or near fish habitat that could produce an instantaneous 
pressure change greater than 100 kPa in the swim bladder of a fish (appropriate setback 
distances or charge burial depths are specified in the Guidelines to ensure this is satisfied) 

 no explosive should be detonated if it is likely to produce a peak particle velocity greater than 
13 mm/s in a spawning bed during the period of egg incubation (i.e., during the no in-water 
work timing restriction period of (April 1 to June 20) 

 no ammonium nitrate fuel oil explosive blast mixtures should be used in or near water, as this 
could potentially result in surface water quality impairment 

 Utilize alternative excavation methods (such as hoe-ramming) where possible. 

 Monitor blasting activities to ensure these activities are carried out in an environmentally 
responsible manner and in accordance with the mitigation requirements identified in this EA, 
the Contract Specifications and associated permits and approvals. 

 Limit energy released by blast charges by avoiding release of energy beyond that required to 
have desired effect on rock, place stemmed charges in drilled holes as opposed to surficial 
charges, limit charge size, maintain low particle velocities, in accordance with DFO 
specifications. 

 Increase time delays between successive charges and direct force of blast away from fish 
habitats (e.g., toward land). 

 Maximize the charge setback distance from watercourses to the greatest extent possible. 

 Promote fish dispersion from area slated for in-water blasting (e.g., sonic or electric shock or 
set off scaring charges prior to main blast) if determined to be necessary. 

 Utilize methods to minimize turbidity associated with in-water blasting (if required) such as use 
of turbidity curtains or other methods to cover, shield or enclose blast area. 

 Blasting, including initial site surveying, establishment of blasting procedures, recording of 
blast parameters, monitoring of blasts for vibration and overpressure, should be conducted by 
a qualified blasting consultant. 

 

Some injury or mortality may 
still occur to aquatic biota.  

General construction 
activities and 
procedures. 

Health Effects on 
aquatic biota due to 
impaired water 
quality. 
 

 Mitigation measures discussed under Surface Water Quality limit effects on aquatic biota. 

 Contractor will be monitoring the local water quality conditions during construction. 

No significant sediment 
plumes or sedimentation are 
anticipated that would cause 
negative effects on aquatic 
biota. 
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Possible Recreational 
fishing increase near 
construction workers 
camp. 

Fish mortality due to 
angling by 
construction 
workforce. 

 Xeneca will specify in the contract documents that no angling by the construction workforce 
will be allowed during the construction period. 
 

No significant fish mortality is 
expected 

Wetlands Construction of access 
roads could result in 
encroachment into 
wetland communities. 

Alterations to 
wetlands due to 
access road 
construction. 
 

 Access road layout has been designed to avoid encroachment onto wetland communities. 

 Should the Project require construction within a wetland community, work will occur during the 
winter months. 

 Visual monitoring of dust generation will occur during the construction period.  Dust control 
mitigation measures previously stated will be used if dust is observed to be of concern. 

No net effect on wetland 
communities is expected. 

Construction activities 
could encroach 
wetland communities. 

Alterations to 
wetlands due to 
transmission line 
construction. 
 

 Access road layout has been designed to avoid encroachment onto wetland communities. 

 Span wetland communities without disturbing the footprint within the wetland. 

 Should the Project require construction within a wetland community, work will occur during the 
winter months. 

Minor tree removal from 
wetland communities along 
transmission line route will 
occur. 

Preparation of the 
head pond and the 
removal of wetland 
communities. 

Alterations to 
wetlands due to 
head pond 
preparation and 
filling. 

 No mitigation measures are possible. A loss of approximately 8 ha 
of wetland is anticipated to 
occur. 

Terrestrial 
Vegetation 

Removal of trees and 
vegetation for 
construction is 
required. 

Effects on vegetation 
due to clearing. 
 

 It is not possible to mitigate the vegetation loss for the Project 

 Project infrastructure will use existing infrastructure and construct within already cleared 
areas, to the greatest extent possible 

 All work areas are to be flagged prior to site clearing in order to prevent disturbance beyond 
that which is required 

 Equipment and material storage areas and stockpiles will be kept away from residual trees in 
the Project Area to prevent damage to root zones due to soil compaction 

 During clearing, all trees are to be felled into previously cleared areas to prevent damage to 
those remaining 

 Materials disturbed from clearing and grubbing activities are not to be pushed up against 
remaining vegetation stands 

There will be a net loss of 
228.5 ha of vegetation for the 
Project 

Terrestrial Wildlife Access road, 
distribution line and 
facility construction. 

Inundation of dens 
and nests during 
head pond filling loss 
of habitat due to 
vegetation clearing. 
 

 Mitigation measures previously identified with respect to Effects on Vegetation Due to 
Clearing will be effective at minimizing potential impacts on Inundations of dens and nest 
during head pond filling loss of habitat due to vegetation clearing. 

There will be a net loss of 
192.4 ha of habitat. 

General construction 
activities. 

Disturbance due to 
general construction 
activities. 

 In order to minimize disturbance effects, all staff and site visitors will remain within pre-
determined work areas. 

A net disturbance of wildlife 
populations in the area during 
the construction phase will 
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  Construction activities with the potential to impact wildlife populations, such as clearing, 
blasting and head pond filling are to be scheduled to avoid primary wildlife breeding and 
nesting periods. 

 To minimize the potential for wildlife mortality along access roads, speed limits will be 
restricted to ensure safety of both construction staff and local wildlife. 

occur. 

Filling of head pond 
areas. 

Inundation of dens 
and nests during 
head pond filling. 
 

 It is not possible to mitigate this effect; however, head pond filling will be timed to occur 
outside of the waterfowl breeding period in order to ensure no impact to nesting waterfowl 
amphibians 

Three known beaver lodges 
will be impacted and possibly 
others. 

Identified Wildlife 
Habitats 
 

Vegetation clearing Alterations to moose 
late winter habitat. 
 

 The network of access roads and transmission lines for the Project has been designed to 
avoid old-growth or mature forests to the greatest extent possible, since these areas would be 
expected to provide the most preferred late winter moose habitat within the area. 
 

The net effect is a loss of 90.9 
ha of late winter moose 
habitat. 

Direct encroachment 
on wetland 
communities and head 
pond preparation and 
filling 
 

Alterations to 
waterfowl nesting 
habitat. 
 

 Vegetation removal within the head ponds and head pond filling will occur outside of the 
waterfowl breeding period in order to prevent impacts to nesting waterfowl. 

 Construction routes have been designed to avoid encroachment onto wetland communities. 

The loss of nesting habitat 
within the construction area. 

Construction of access 
road and transmission 
line networks, head 
pond preparation, and 
facility.  

Alterations to reptile 
hibernacula. 
 

 During the surveying and demarcation for the access road, the surveyors will be told to avoid 
construction over bedrock fissures or animal burrows. 

 In addition, should these features be identified, signs will be posted advising of potential for 
snakes on roadways during the late spring and early fall, when reptiles would be expected to 
move towards hibernacula. 

 Speed limits within 100 m of the features will be reduced to prevent incidental take of snakes. 

 Observed snakes within the area on local roadways will be moved from the roadway to 
prevent potential for incidental take. 
 

No major impact is anticipated 
to occur. 

Alterations to area-
sensitive woodland 
habitat. 
 

 Mitigation measures identified with respect to general vegetation removal will be followed for 
Area-Sensitive Woodland Habitat as well. 

 Design of access roads and transmission lines have been done to avoid these locations 
where possible. 

 

Reductions in the availability 
of area-sensitive woodland 
habitat will occur. 

Alterations to old-
growth or mature 
forest stands. 
 

 Mitigation measures identified with respect to general vegetation removal will be followed for 
old-growth or mature forest stands as well. 

 Design of access roads and transmission lines have been done to avoid these locations 
where possible. 
 

Loss of 112.5 ha of old-growth 
or mature forest habitat us 
anticipated to occur 
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General construction 
activities and vehicle 
movement along 
access roads near 
wetland. 

Alterations to 
amphibian breeding 
habitat. 
 

 Access roads located near wetland communities will have signs posted advising the potential 
for amphibians on roadways during the spring/summer breeding period. 

 Speed limits within 100 m of the features will be reduced to prevent incidental take of frogs 
and amphibians. 

 Observed frogs and amphibians within the area on local roadways will be moved from the 
roadway by the Construction workforce making the observation to prevent potential for 
incidental take. 

 Night-time travel along the access road in these areas will be limited to the greatest extent 
possible. 

Mitigation measures identified 
will reduce the risk of 
incidental take and 
disturbance of 
frogs/amphibians to negligible 
levels. 

Head pond preparation 
and filling. 

Alterations to otter 
denning sites. 
 

 During head pond preparation, workers will be advised to avoid tracking equipment over 
animal burrows. 

 It is not possible to mitigate the effect of head pond filling, as head ponds must be filled during 
the spring or fall freshet. 

Loss of otter families during 
the head pond filling period. 

Construction of the 
proposed access road 
network. 

Alterations to seeps 
and springs. 
 

 Final design of the access road, culverts of appropriate size will be installed over all drainage 
channels to ensure that there is no impact on flow of water. 

 Construction on top of seeps and springs will result in impacts to the road network as a result 
of material wash-outs, during the surveying and demarcation for the access road, the 
surveyors will be told to avoid construction over seeps and springs. 

No net effect is anticipated if 
mitigation measures are 
followed 

Habitat for Species 
of Conservation 
Concern 

Vegetation removal 
and general 
construction activities. 

Effects on Northern 
Myotis/Little Brown 
Myotis. 

 Vegetation clearing will be timed to occur generally outside of the May through July period, 
when bats would be reliant on maternity colony locations.  

 Mitigation measures identified with respect to general vegetation removal will be followed.  

 Search for maternity colonies will be done if clearing needs to be done during the breeding 
period. 

 Identified maternal colonies will have work cease in that area and consultation with MNR will 
occur.  

Support trees of Maternity 
colonies will be removed 
away from the maternity 
period. 

Disturbance from 
construction activities. 

Effects on Bald 
Eagle. 
 

 It is not possible to mitigate this effect Temporary disturbance of 
Bald Eagles during facility 
construction. 
 

 Construction of the 
proposed facilities. 

Effects on Odonates. 
 

 Loss of odonate habitat at the Project locations will be somewhat compensated by newly 
available habitats within the tailrace channels. 

A net loss of odonate habitat 
associated with the facilities 
will occur. 
 

Construction of the 
facilities, as well as 
head pond 
preparation. 

Effects on animal 
movement corridors. 
 

 Mitigation measures identified with respect to general vegetation removal will be followed for 
Animal movement corridors as well. 

Minor interruptions to wildlife 
movement along the 
movement corridor are 
anticipated. 
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Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Species at Risk Construction of access 
and transmission line 
routes. 

Effects on common 
Nighthawk. 
 

 To minimize the potential for impacting Common Nighthawk nesting, construction of roadways 
will occur outside of the breeding bird period or areas. 

 Search for nesting birds will be conducted in possible impact areas. 

The Project is not expected to 
impact Common Nighthawk 
during the construction phase. 

Construction activities, 
as well as vegetation 
removal requirements. 
 

Effects on Olive-
sided Flycatcher 
 

 Vegetation removal will occur outside of the breeding bird period or areas to be impacted will 
be searched for nesting birds. 

There should be no impact to 
nesting Olive-sided 
Flycatchers. 

Construction activities, 
as well as vegetation 
removal requirements. 

Effects on Canada 
Warbler/Rusty 
Blackbird. 
 

 Vegetation removal will occur outside of the breeding bird period or areas to be impacted will 
be searched for nesting birds. 

There should be no impact to 
nesting Canada 
Warbler/Rusty Blackbird. 

Social Environment 
Local Economy General construction 

activities and 
materials. 

Construction period.  It is anticipated that much of the workforce will be supplied from local communities, given the 
experienced workforce in manufacturing and construction industries therein. 

 Where possible, materials and services will also be sourced locally. 

No negative effects on the 
local economy are 
anticipated to occur. 

Traffic on Local 
Highways and 
Roads 

General construction 
activities. 

Increases/delays in 
traffic. 

 Road maintenance (e.g. dust control and grading) will be undertaken as necessary, reducing 
potential traffic delays caused by poor road conditions. 

 Contractor work force and construction activities to be undertaken in compliance with the 
Highway Traffic Act. 

 Designate transportation routes to avoid tight turning areas and delays. 

 Use flagmen to facilitate traffic flow and control.  

 Drive construction vehicles in a proper manner and respect all traffic laws, regulations, and 
company policies. 

Local highways and 
roadways have potential for 
disruption and delays along 
routes used. 

Forestry Resources General construction 
activities. 

Loss of forestry 
resources. 

 A merchantable timber survey will be performed to determine the amount of merchantable 
timber to be harvested within the cleared forested area. 

 All merchantable timber will become property of the SFL holder. 

 Wood that cannot be sold will be chipped and used as mulch during Project restoration 
activities. 

 The Contractor may opt to burn the slash.  Burning will be completed in accordance with the 
terms and conditions of an MNR Burn Permit in order to minimize the risk of a fire and 
associated impacts on forestry resources. 

No residual effects to the 
SFL holder are anticipated. 

Mineral Resources 
and Mining 

General construction 
activities. 

Effects on mining 
resources. 

 The proponents of the Project will work with Glencore Canada Corp., MNR and MNDM as 
required to ensure that the appropriate agreements are in place where required. 

no net negative effects are 
anticipated 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 

 

H336542-0000-07-124-0012, Rev. C, 
Page 5-117 

  
    Ver: 03.06 

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Trapping, Hunting 
and Bear 
Management 

General construction 
activities. 

Disruption to 
trapping, hunting and 
bear management. 

 Licensed trapline, BMA holders and baitfish harvesters potentially affected by the Project have 
been provided information regarding the Project and notified of consultation opportunities by 
MNR. 

 Xeneca will request that the MNR notify licensed trapline, and BMA holders potentially affected 
by the Project be notified of construction commencement. 

net negative effects to 
harvest success within the 
vicinity of the Project are 
anticipated 

Baitfish Harvesting 
and Angling 

General construction 
activities. 

Disruption to Baitfish 
harvesting and 
angling. 

 Licensed baitfish harvesters potentially affected by the Project have been provided information 
regarding the Project and notified of consultation opportunities by MNR. 

 Xeneca will request that the MNR notify licensed baitfish harvesters potentially affected by the 
Project be notified of construction commencement.  

net negative effects to 
harvest success within the 
vicinity of the Project are 
anticipated 

Recreation and 
Navigation along 
the Kapuskasing  
River 

General construction 
and operational 
activities. 

Disruption of 
campsites, portages 
and trails. 

 Portage routes will be re-routed or constructed to ensure safe passage past the sites during 
construction. 

 Floating safety booms will be installed upstream from the operating facilities. 

No net negative effects are 
anticipated to navigation 
along the Kapuskasing River.  
Net negative effects will 
include loss of existing 
campsites and portage trails, 
but these will be replaced. 

Noise and Vibration Construction activities 
(e.g., rock crushing, 
blasting and heavy 
equipment use). 

Disruption of human 
use and enjoyment 
of the area (e.g., 
recreational or 
resource extraction 
uses). 

 Construction equipment will comply with NPC 115 – Construction equipment. Equipment will 
be operated with standard manufacturer’s noise muffling devices, where so equipped.  

 Signage placed at Pelican Road Entrance from Roger’s Road to alert potential users to the 
presence of the construction sites.  

Increase noise and vibration 
during construction.  

Aesthetics General construction 
activities. 

Changes to 
aesthetics during 
construction. 

 It is not possible to mitigate the aesthetic changes as a result of construction of the Project Changes to aesthetics during 
construction. 

Archaeology and 
Heritage 
Resources. 

General construction 
and operational 
activities 

Disturbance of 
Archaeology and 
Heritage resources 

 Should human remains be identified during the construction, operations or decommissioning of 
the project, all work in the vicinity of the discovery will be halted immediately, as required by 
the MTC regulations under the Ontario Heritage Act.   

 Notification will be made to the OPP, or local police, who will conduct a site investigation and 
contact the district coroner.  

 Notification will also be made to the Development Plans Review Office, Ontario Ministry of 
Culture, Heritage and Libraries Branch, Heritage Operations Unit and the Registrar of 
Cemeteries, Ontario Ministry of Consumer and Commercial Relations. 

 Work would be halted if any artifacts are found until the site can be investigated and cleared by 
a licensed archaeologist. 

 Local First Nations and the MNR will provide assistance in locating known culturally modified 
trees; and  

 Workers will be advised to follow a discovery protocol and notify their supervisor immediately 
for instructions if a tree is encountered which is suspected to have been culturally modified. 

No net negative effects are 
anticipated. 
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Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Public Safety All construction 
activities and phases. 

Public safety risks 
during construction. 

 Prevention of public access to the construction site through use of signage, gate(s) and 
fencing, among other security procedures as required; the location of any gates will be 
approved by MNR who will have emergency access to the area. 

 Prevention of public access from the Kapuskasing River through the installation of proper 
barriers which will restrict public access to unsafe areas during construction, including safety 
booms.  Portages may require signs to clearly identify the portage routes.   

 Use flagmen as required to ensure that traffic on access roads is controlled. 

 Construction vehicles will be driven in a proper manner and respect all traffic laws, regulations, 
and company policies. 

 First aid equipment, as appropriate to the activity to be maintained on site. 

The net negative effect of 
construction of the Project is 
a residual risk to public 
safety. 
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6. Effects Assessment, Proposed Mitigation, Net Effects and 
Significance of Net Negative Effects during Project Operation 

6.1 Assessment Methodologies 
The methodologies utilized in this effects assessment are described in detail in Section 5.1.  

6.2 Sources of Effects 
The sources of effects are the changes resulting from the operation of the three proposed 

generating stations on the Kapuskasing River.  These operations will affect head-pond levels 

above each generating station and a short section of river at the Buchan facility where flow is 

diverted through the powerhouse (the “bypass reach”).  It is also noted that the “modified run 

of river” mode of operation that is proposed for the three facilities will also affect flow along 

the Kapuskasing River potentially as far downstream as the Hydromega-owned Old Woman 

Falls GS, depending on which Option (Cascading or Partial Cascading) is selected. Details 

regarding the potential environmental effects associated with the long-term operations and 

maintenance of the generating stations and associated facilities are provided in the following 

sub-sections. 

6.3 Effects and Mitigation – Natural Environment 

6.3.1 Air Quality 
Potential sources of effects during the operations and maintenance period include access 

road use, equipment use (e.g. operating light duty personnel vehicles or heavy equipment for 

maintenance purposes) and back-up diesel generator use.  

In addition, off-gassing from the newly created head ponds can also result in changes in air 

quality.  

Potential adverse effects on air quality during operations can include: 

 increased airborne dust due to access road use; 

 increased airborne pollutants due to vehicle emissions; 

 increased airborne pollutants due to back-up diesel generator use; 

 increased airborne greenhouse gas concentrations due to off-gassing from the head 

ponds. 

These potential effects are discussed in more detail in the following sections.  Noise and 

during operations is assessed in Section 6.4.5. 

6.3.1.1 Increased Airborne Dust due to Access Road Use 

6.3.1.1.1 Potential Effects 

Vehicle use on access roads can result in fugitive dust emissions in the area immediately 

adjacent to the access road, since fast moving vehicles create an air mass behind the vehicle 

that mobilizes FPM on the road surface.  Depending on local wind in the vicinity of the road 
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when vehicle use is occurring, the dust could be mobilized into the surrounding area.  Dust 

could have adverse effects on roadside vegetation (e.g., effects on the photosynthetic 

process due to deposition on leaf surfaces), wildlife and aquatic habitat and biota, if dust were 

to be deposited in watercourses.  Dust from emissions could also potentially affect resource 

users in the local areas (e.g., hunters).  There are no permanent sensitive receptors (e.g., 

residences) located within the area anticipated to be adversely affected by dust emissions. 

6.3.1.1.2 Mitigation Measures 

Since vehicle access to the proposed sites will be relatively infrequent during operations, no 

mitigation is proposed to minimize dust emissions.  However, if vehicle-intensive 

maintenance activities are proposed during dry, dusty summer months, and road dust is 

observed to be a concern, Xeneca will consider application of dust suppressant to access 

roads.  

6.3.1.1.3 Net Effects and Significance of Net Negative Effects 

Dust will be emitted during each operations vehicle travel event over the access roads to the 

facilities.  This is anticipated to be less than a daily event.  The magnitude of dust emissions 

from one maintenance vehicle is anticipated to result in relatively minimal dust emissions, but 

deposition of dust could occur within 10 m of the road side, along the length of the access 

road.  Dust is not anticipated to extend further into the surrounding area unless more 

maintenance vehicles travel the route or windy conditions are present when dust is 

generated. The following identifies the significance of these net negative effects:  

Value of Resource 
Air quality is considered to be a High valued resource, since living things, including plants, 

animals and humans can suffer considerable health effects if they are exposed to air of poor 

quality. 

Magnitude of Effect 
The magnitude of effect is predicted to be Moderate, since dust levels may locally exceed 

baseline conditions in the immediate vicinity of the access roads when vehicles are actively 

traveling, but dust is anticipated to settle out quickly following vehicle passage. 

Geographic Extent of Effect 
Increased dust levels could extend beyond the access into the surrounding environment if the 

dust is entrained into air flow.  However, given the mitigation to be implemented, it is not 

anticipated that increased dust levels would be present beyond 500 m from the construction 

sites.  Therefore, the geographic extent is anticipated to be Moderate. 

Duration and Frequency of Effect 
Elevated dust levels could occur periodically throughout the operations period.  Therefore, the 

duration and frequency is Moderate.  
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Reversibility of Effect 
Dust is considered to be Reversible, since eventually, it will settle out of the air flow and the 

air will return to normal particulate levels.  

Ecological or Social Context 
The ecological context of the area is one of Moderate fragility to dust, since high dust levels 

could have adverse effects on roadside vegetation or on wildlife, surface water quality or 

aquatic biota if it is deposited in watercourses.  Given the general lack of sensitive human 

receptors in the area, the fragility of the area from a social context is considered to be Low.  

Probability of Effect 
Some dust emissions will occur during vehicle passage throughout the operational period, 

therefore the effect is considered to have a High probability.  

Overall Assessment 
Overall, the effect of dust on local air quality is considered to be Not Significant, given the 

minimal potential for effects on other environmental components due to dust emissions during 

infrequent vehicle use of the access roads during operation. The reversibility of the potential 

impacts also contributes to the low significance of the dust on local air quality.   

6.3.1.2 Increased Airborne Pollutants due to Vehicle Emissions 

6.3.1.2.1 Potential Effects 

Vehicular use will occur when operations staff access the facilities.  Exhaust emissions 

contain carbon monoxide, nitrogen oxides and sulphur oxides, which will be discharged to the 

air when vehicles are running.  However, regular maintenance vehicles are only anticipated to 

travel to and from the site less frequently than once a day.  In addition, regular maintenance 

vehicles, including small pick-ups, are not anticipated to be left running after they arrive on-

site.  Maintenance activities requiring numerous vehicles and/or use of running vehicles at the 

site are anticipated to occur on an infrequent basis.   

6.3.1.2.2 Mitigation Measures 

Operational vehicles (predominantly pick-up trucks) will be equipped with standard exhaust 

emission control devices.  As a BMP, vehicles are to be run only when necessary and 

exhaust equipment (e.g. pollution control devices) is to be inspected regularly.  It is 

recommended that operators and maintenance personnel limit idling of vehicles. 

6.3.1.2.3 Net Effects and Significance of Net Negative Effects 

Vehicle and equipment use will result in localized emissions of carbon monoxide, nitrogen 

oxides and sulphur oxides when running.  This will deteriorate local air quality in the 

immediate vicinity of the emission source.  However, the effect is not anticipated to be 

measurable outside the immediate area of the discharge. 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-4

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

The following identifies the significance of these net negative effects.  

Value of Resource 
Air quality is considered to be a High valued resource, since living things, including plants, 

animals and humans can suffer considerable health effects if they are exposed to poor air 

quality. 

Magnitude of Effect 
The magnitude of effect is predicted to be Low, since emissions will typically only be from 

one or two vehicles at a time.  The effect is not anticipated to result in formation of local or 

regional smog. 

Geographic Extent of Effect 
Increased airborne pollutant levels could extend beyond the work area into the surrounding 

environment if entrained into air flow.  However, given the low levels of effect, it is not 

anticipated that increased pollutant levels would be present beyond 500 m from the sites.  

Therefore, the geographic extent is anticipated to be Moderate. 

Duration and Frequency of Effect 

Elevated airborne pollutant levels due to exhaust emissions will occur periodically throughout 

the operational period.  Therefore, the duration and frequency is Moderate.  

Reversibility of Effect 
Increased airborne pollutants at the site due to vehicle emissions are considered to be 

Reversible, since eventually, the effect will dissipate and baseline conditions will return.  

Ecological or Social Context 
The ecological context of the area is one of Moderate fragility to airborne pollutants, which, if 

of high enough magnitude, could have adverse effects on vegetation or wildlife.  Given the 

general lack of sensitive human receptors in the area, the fragility of the area from a social 

context is considered to be Low.  

Probability of Effect 
Vehicle emissions will occur during operations, therefore the effect is considered to have a 

High probability.  However, the effect is considered to have a low probability of being 

measurable outside the immediate vicinity of the construction site. 

Overall Assessment 
Overall, the effect of exhaust emissions on local air quality during operations is considered to 

be Not Significant, given the minimal potential for effects on other environmental 

components due to minor vehicle emissions resulting from infrequent use of vehicles on site. 

6.3.1.3 Increased Airborne Pollutants due to Back-up Diesel Generator Use 

6.3.1.3.1 Potential Effects 

It is anticipated that a back-up diesel generator will be installed at each powerhouse in order 

to provide emergency power in the event of a local power outage.  The specifications and 
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design for the generators will be determined during the detailed design process and will need 

to meet MOE’s requirements as part of the Environmental Compliance Approval for the 

facilities, although they may qualify for registration under the Environmental Activity and 

Sector Registry, depending on the final design. 

The generators will operate by combusting diesel fuel, which results in the release of 

emissions of the by-products of diesel fuel combustion, including fine particulate matter, SO2, 

NOx, CO, volatile organic carbons and polyaromatic hydrocarbons.  These emissions will be 

vented to the outside of each powerhouse and therefore, discharged to the surrounding 

environment.  

6.3.1.3.2 Mitigation Measures 

The generators will be constructed with industry-standard emissions control devices and will 

be maintained as per the supplier’s recommendations to ensure emissions remain compliant 

with specifications. The generator would be tested regularly to ensure proper operation, but 

otherwise, would only be run on an as-required basis. 

6.3.1.3.3 Net Effects and Significance of Net Negative Effects 

Periodic diesel generator use will result in localized emissions of FPM, SO2, nitrogen oxides 

(NOx), CO2, volatile organic carbons and polyaromatic hydrocarbons (PAH) when the 

generators are in use at each site, but the effects on local air quality will not exceed 

regulatory criteria. The following identifies the significance of these net negative effects.  

Value of Resource 
Air quality is considered to be a High valued resource, since living things, including plants, 

animals and humans can suffer considerable health effects if they are exposed to poor air 

quality. 

Magnitude of Effect 
The magnitude of effect is predicted to be Moderate, since emissions at the discharge area 

will exceed baseline conditions, although they won’t exceed regulatory criteria.  The effect is 

not anticipated to result in formation of local or regional smog. 

Geographic Extent of Effect 
Increased airborne pollutant levels could extend beyond the work area into the surrounding 

environment if entrained into air flow.  However, given the low levels of effect, it is not 

anticipated that increased pollutant levels would be present beyond 500 m from the sites.  

Therefore, the geographic extent is anticipated to be Moderate. 

Duration and Frequency of Effect 

Elevated airborne pollutant levels due to infrequent use of the back-up diesel generators will 

occur periodically throughout the operational period.  Therefore, the duration and frequency is 

Moderate.  
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Reversibility of Effect 
Increased airborne pollutants due to generator use are considered to be Reversible, since 

eventually, the effect will dissipate and baseline conditions will return.  

Ecological or Social Context 
The ecological context of the area is one of Moderate fragility to airborne pollutants, which, if 

of high enough magnitude, could have adverse effects on vegetation or wildlife.  Given the 

general lack of sensitive human receptors in the area, the fragility of the area from a social 

context is considered to be Low.  

Probability of Effect 
Diesel generator use will occur during operations, therefore the effect is considered to have a 

High probability.  However, the effect is considered to have a low probability of being 

measurable outside the immediate vicinity of the discharge location. 

Overall Assessment 
Overall, the effect of back-up generator emissions on local air quality during operations is 

considered to be Not Significant, given the minimal potential for effects on other 

environmental components due to minor vehicle emissions. 

6.3.1.4 Increased Airborne Greenhouse Gas Concentrations due to  

Off-Gassing from Head Ponds 

6.3.1.4.1 Potential Effects 

Experience on other hydroelectric reservoirs in Canada has shown that newly formed 

reservoirs emit greenhouse gases (GHG) into the atmosphere including carbon dioxide 

(CO2), methane (CH4) and nitrous oxide (N2O) (Tremblay, et al. 2010).  These GHG are 

developed through the decaying process of organic matter, such as vegetation, soils, algae, 

plankton etc. (Cheng, et al. 2010).  This is a natural process that is increased with the 

development of a hydroelectric reservoir due to the inundation of terrestrial soils and 

vegetation within the reservoir area.  The amount of GHG released depends on the size of 

the reservoir and the area type that is inundated by the head pond. 

These GHG are released into the atmosphere through various ways at hydroelectric facilities.  

The direct releases of GHG are from the reservoirs surface from bubbling, water entering 

spillways and turbines and downstream discharge (Cheng, et al. 2010).  Factors leading to 

the variation of GHG emissions in freshwater reservoirs are often very different between all 

dam locations.  Cheng et al. (2010) indicates that the following factors affect emissions of 

GHG: 

 the amount of flooding area involved; 

 the age of the reservoir; 

 the amount of plant biomass and soil carbon flooded; 

 the geographical location. 
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These four factors mentioned influence the reservoir differently.  The greater the inundated 

area, the greater the overall increase in gas emissions occur due to an increase in the 

amount of decomposition that occurs within the reservoir.  Assuming that per area GHG 

emissions (e.g., emissions per m2) were the same, a larger head pond would emit a greater 

overall amount of GHG than would a smaller one.  GHG emissions from reservoirs typically 

decrease as the reservoir ages over time, since decomposition or organic material from the 

initial inundation decreases over time.  Therefore, other things being equal, older reservoirs 

would typically have lower GHG emissions than younger reservoir.  After the decomposition 

of organic matter is complete, the reservoir will emit levels of GHG comparable to natural 

small lakes.  Experience has shown that inundating certain soil types (e.g., peat lands) 

causes elevated GHG emissions.  Finally, the geographical area where the reservoir is 

located also affects emissions, since as the temperature affects decomposition rate, and 

therefore, the rate at which GHG is formed and released to the environment.   

Previous studies on reservoirs in Canada reported in (Cheng, et al. 2010) estimated that in 

2007, Canada’s 271 hydro facilities (with an installed capacity of 71 857 MW) and their 

corresponding reservoirs released between 0.2 to 17 megatonnes of CO2.  This is a ratio of 

0.5 to 47 kg of CO2 per megawatt hour. 

Therefore, the proposed new head ponds will emit some GHG following formation, due to 

decomposition of organic matter within the head ponds. 

6.3.1.4.2 Mitigation Measures 

The only mitigation measure possible is the removal of vegetation from the area to be flooded 

in order to minimize the amount of vegetation available for decomposition. Accordingly, all 

trees with a diameter greater than 0.05 m will be removed from the area of the proposed 

head ponds. Ground cover and small shrubs will be left in place to assist with erosion control, 

but these smaller vegetation species contribute less biomass than trees and also decompose 

faster than woody debris. 

6.3.1.4.3 Net Effects and Significance of Net Negative Effects 

The proposed head ponds will emit some GHG following formation. 

The following identifies the significance of these net negative effects.  

Value of Resource 
Air quality is considered to be a High valued resource, since living things, including plants, 

animals and humans can suffer considerable health effects if they are exposed to poor air 

quality. 
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Magnitude of Effect 
The magnitude of effect is predicted to be Low, since emissions will occur, but it is 

anticipated that they will only be nominally above baseline conditions, and in fact, may not be 

measurable in the air above the head ponds. 

Geographic Extent of Effect 

Increased GHG levels could extend beyond the Project area into the surrounding regional 

environment if entrained into air flow.  However as the emissions will be and dilution will occur 

upon release into the air, GHG levels that are dispersed is expected to be very low Therefore 

the geographic extent is anticipated to be Low. 

Duration and Frequency of Effect  
Elevated GHG levels due to decomposition of organic material in the head ponds following 

inundation will occur continuously until organic matter is broken down and the head ponds 

come into equilibrium.  Therefore, though the levels of GHGs will be low, the duration and 

frequency is High.  

Reversibility of Effect 

Increased GHG are considered to be Reversible, since eventually, the effect will dissipate 

and baseline conditions will return to the local area.  However, effects of some of the GHG 

emissions may be non-reversible if they contribute to ozone deterioration.   

Ecological or Social Context 

The ecological context of the area is one of Low fragility to GHG emissions of a low 

magnitude.  

Probability of Effect 
Experience with other hydroelectric reservoirs in Canada has shown that GHG emissions do 

occur following head pond formation, therefore the effect is considered to have a High 

probability of occurrence. 

Overall Assessment 
Overall, the effect of GHG emissions is considered to be Not Significant, given the low 

predicted magnitude of effect. 

6.3.2 Soils and Sediments 
Waterpower facilities can potentially have effects on sediments (including channel bed and 

shoreline sediments/soils) within the river system by altering the process of erosion, sediment 

transport and sedimentation. Effects on sediment transport and bank stability are assessed in 

the following sections.  

6.3.2.1 Effects on Sediment Transport Due to Facility Operations 
Sediment transport is a biophysical process whereby sediments are transported and 

deposited by the watercourse.  Sediment movement occurs when the shear stress (driven by 

flow velocity) exceeds the threshold for an individual sediment particle and the particle is 

mobilized into the flow either as suspended sediment in the water column, or as bedload 
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transport where it moves along the channel bed in a downstream direction.  If the shear 

stress does not exceed the threshold for the particle, it will settle and be deposited on the 

channel bed.   

A fluvial Geomorphology Assessment of the Kapuskasing River in the Project Area was 

completed by Parish Geomorphic Ltd. (see Appendix E for the complete report) to assess the 

potential effects of the proposed facilities on sediment transport.   

6.3.2.1.1 Potential Effects 

As discussed in Parish Geomorphic (2012), creation of the head ponds will result in increased 

water volume, increased surface area and slower flow velocities throughout.  This will result 

in an alteration to the sediment transport regime, since the river will not have sufficient 

sediment transport capacity to move the bedload and suspended sediment material that it 

moves under existing pre-development conditions.  This is anticipated to result in some 

siltation within existing rapids areas that will be inundated by the head pond (e.g., Loon 

Rapids in the Buchan Falls head pond). Sedimentation is also anticipated to occur within 

each head pond immediately upstream from each of the dams, although this is anticipated to 

be a relatively slow process, given the limited upstream sediment availability. Only limited 

erosion of some finer material is anticipated to occur downstream from each of the dams, but 

the existing bedrock and boulders are anticipated to retain the existing geomorphology. Some 

scour of the bed may occur at the upstream portions of the head ponds, but this is anticipated 

to be limited and the eroded sediment is not anticipated to travel far.  

Potential changes in sediment transport are fully discussed in Parish Geomorphic (2012), 

found in Appendix E.  

6.3.2.1.2 Mitigation Measures 

No mitigation is possible to prevent alterations in sediment transport due to the presence of 

the facilities and associated head ponds.  

6.3.2.1.3 Net Effects and Significance of Net Negative Effects 

The overall net effect is a decrease in sediment transport due to the facility head ponds, with 

sedimentation occurring in inundated rapids and just upstream from dams. Some local 

erosion may occur in rapids downstream from the dams, but sedimentation is anticipated to 

occur shortly downstream 

The significance of the effect on sediment transport is discussed in the following sections.  

Value of Resource 
Sediment and sediment transport play a very important role in maintaining aquatic habitat, 

and therefore, the value is High.  

Magnitude of Effect 
Predicted changes to the long-term sediment transport regime will exceed baseline 

conditions, but are not anticipated to be of high magnitude, therefore, the magnitude of effect 

is predicted to be Moderate.  
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Geographic Extent of Effect 
Predicted changes to the sediment transport regime will extend greater than 500 m 

downstream from the Project Area, therefore the geographic extent is High.  

Duration and Frequency of Effect 
The altered sediment transport regime will occur continuously throughout the operations 

period, therefore, the duration and frequency is High.  

Reversibility of Effect 

The existing sediment transport regime could be restored following decommissioning of the 

proposed facilities, therefore the effect is considered to be Reversible, although the 

restoration process may occur over the long duration of time.  

Ecological or Social Context 

The environment within the affected area is considered to have a Moderate fragility to 

moderate changes in the sediment transport regime.  

Probability of Effect 
There is a High probability the predicted effect will occur due to the presence of head ponds. 

Overall Assessment 

Overall, moderate magnitude changes to the sediment transport regime are Not Significant 

in the context of the sediment transport itself.  However, there are effects that erosion and 

sedimentation may have on other aspects of the project area. The effects of altered sediment 

transport on aquatic biota and habitat are discussed in Section 6.3.6.3 of the report. 

6.3.2.2 Bank Erosion 
Parish Geomorphic (2012) also assessed the potential for bank erosion in the new head 

ponds. The results are discussed in the following sections.  

6.3.2.2.1 Potential Effects 

The study noted that hydraulic bank erosion (i.e., bank erosion occurring due to flow of water 

at the shoreline) is not anticipated to be a major form of bank erosion, given that little 

hydraulic erosion appears to be occurring at the present time, and the proposed facilities will 

further limit hydraulic bank erosion due to slower flow velocities and less associated shear 

stress. However, hydraulic bank erosion could occur where slopes are steep.  

Therefore, geotechnical failure associated with the increased water level and operational 

water level fluctuations may result in bank erosion, as water causes clay particles in the 

banks to flocculate, swell and/or shrink, and eventually fail.  

Parish Geomorphic (2012) assessed bank erosion potential by combining scores from a 

relatively bank height index and a slope index, with all banks being assessed on a scale of 1 

to 10, ranging from low to high bank erosion potential. 

Bank erosion in the Buchan Falls head pond generally has a low to moderately low potential 

of occurrence, since the bank slope is gentle.  
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Bank erosion within the Clouston Rapids head pond was estimated to have low to high 

erosion potential, with high potential areas scattered throughout the reach, in areas where the 

water line will be against high sandy bluffs, where rill and gully erosion was observed during 

baseline assessments. Higher head pond levels and water level fluctuations may destabilize 

these banks further.  

The majority of the Cedar Rapids head pond was estimated to have low erosion potential, 

although there were several areas of high potential, including two within 1 km of the proposed 

dam, and another at the downstream end of the embayment downstream from Clouston 

Rapids. 

Given this assessment, there is potential for bank erosion to occur within the head ponds.  

6.3.2.2.2 Mitigation Measures 

No mitigation is currently proposed to prevent bank erosion from occurring. Xeneca is 

proposing to monitor bank stability throughout the head ponds over a 1-year period. 

Requirements for mitigation to address significant erosion will be based on results of the 

monitoring program. Remedial action requirements and measures will be discussed with 

agencies prior to implementation.  

6.3.2.2.3 Net Effects and Significance of Net Negative Effects 

Some bank erosion is likely to occur within the head ponds due to higher water levels and 

water level fluctuations during operational periods. Erosion is anticipated to be relatively 

limited along the majority of the shorelines but may be larger or have a greater potential to 

occur in localized areas.  

The significance of the effect on bank erosion is discussed in the following sections.  

Value of Resource 

Bank erosion can result in negative effects on aquatic habitat, fish and other aquatic biota 

and surface water quality, depending on the location and scale of erosion. Low magnitude 

erosion is important for structuring river channels in some systems, while large erosion 

events could have significant negative effects on other variables. Therefore, stable banks 

have a High value.  

Magnitude of Effect 
Predicted bank erosion will exceed baseline conditions, but are not anticipated to be of high 

magnitude, therefore, the magnitude of effect is predicted to be Moderate.  

Geographic Extent of Effect 
Predicted changes to the sediment transport regime will occur within the head ponds, 

therefore the geographic extent is Low.  

Duration and Frequency of Effect 

The altered erosion regime may occur continuously throughout the operations period, 

therefore, the duration and frequency could potentially be High.  
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Reversibility of Effect 
Feasibility of restoration of eroding banks is very low, therefore, bank erosion is considered to 

be Irreversible.  

Ecological or Social Context 
The environment within the affected area is considered to have a Low to Moderate fragility to 

bank erosion, since the effects are anticipated to be generally localized at the eroding bank.  

Probability of Effect 

There is a Moderate to High probability the predicted effect will occur due to the presence of 

head ponds. 

Overall Assessment 
Overall, moderate magnitude changes to the bank erosion are Not Significant based on the 

predicted localized effects. However, monitoring will be required to ensure effects are not of a 

higher magnitude than predicted here.  

6.3.3 Surface Water Hydrology and Hydraulics 
Changes to hydrology (flows) and hydraulics (water depth, flow velocity and flow vector) of 

the Kapuskasing River will occur due to operation of the facilities.  Changes to flows and 

water levels will occur between facilities, as well as downstream from Cedar Rapids, due to 

operations during some periods, dependant on flows in the river, and the preferred mode of 

operation.  

Project facilities will result in an increase in impervious or less pervious surfaces compared to 

existing areas, which may have locally minor effects on stormwater runoff and infiltration.  

Water taking will be required during operation for the cooling water system, wash sink and 

washroom facility at each powerhouse. 

Potential effects on surface water hydrology and hydraulics during operations include: 

 alterations to flow rates in the Kapuskasing River; 

 alterations to flows in the Buchan Falls bypass reach; 

 alterations to water levels; 

 alterations to flow velocity; 

 increased residence time in head ponds; 

 alterations to stormwater runoff; 

 alterations in river hydrology due to secondary water takings. 

The potential effects, mitigation, net effects and significance of net negative effects of these 

alterations are discussed in more detail in the subsequent sections.  
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6.3.3.1 Changes on Flow Rates in the Kapuskasing River 

6.3.3.1.1 Potential Effects 

During high flow periods (when flows in the Kapuskasing River exceed the generating 

capacity of the facilities), all facilities will operate in a ROR mode of operation, passing all 

flows in the river through the powerhouses and spillways, with no change in flow in the 

Kapuskasing River downstream from Cedar Rapids. 

Similarly, if flows are below the proposed continuous minimum flow at the Buchan Falls 

bypass reach (monthly Q95), the facilities will not operate, and all flow will be passed 

downstream in the river, although this is only anticipated to occur under extreme low flow 

situations.  

However, during other periods of the year, the proposed mode of operation (modified ROR) 

will result in a marked change in the flow regime of the Kapuskasing River between the 

Buchan Falls head pond and the tailrace of the Cedar Rapids facility, a distance of 

approximately 17.5 km.  If Option 1 (Cascading Operations) is selected for Clouston Rapids 

and Cedar Rapids, changes in flow could extend downstream approximately 40 km to the Old 

Woman Falls GS. If Option 2 (Partial Cascading Operations) is selected for Clouston Rapids 

and Cedar Rapids, changes in flow would not occur downstream of the Cedar Rapids 

tailrace.   

The change in flow regime will be evidenced by a reduction in flow during the nighttime period 

and an increase in flow during the daytime period, when compared to the natural flows in the 

river entering the Buchan Falls head pond.  The daily total flow (over 24 hours) is expected to 

be the same, but the proportional flow over the course of the 24 hours will be changed.   

At each of the three stations, when the Buchan Falls GS is operating as a run of river plant 

and inflows are above the combined maximum flow capacity and minimum flow release (with 

all head ponds at their TOL), the combined outflow of the powerhouses (up to the maximum 

flow capacity of each of the stations), the continuous bypass flow and any spillage over the 

overflow dams will closely approximate the flow entering the upstream end of each head 

pond.   During these periods, the headponds of each of the plants will be maintained at the 

TOL and no daily fluctuations will arise from operations.  This will only occur approximately 

20% of the time annually, mainly during the spring freshet.      

Under normal modified flow operations (majority of the time), there will be hourly fluctuations 

(constant reduction during the day and constant rise in the night) in the Buchan head pond 

level and diurnal modifications in flows, with higher than natural flows occurring during the 

day and lower than natural flows occurring at night. The nightly holding and daily releasing of 

flows will lead to a “pulsed” flow along the system as the increased volume moves 

downstream from Buchan to Cedar Rapids.    

HEC-RAS modeling was completed to assess changes in flow that would occur at various 

points in the river under three flow scenarios where peaking operations would occur for the 

two potential operating regimes (Option 1 - Cascading and Option 2 - Partial Cascading) 
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when Buchan Falls GS is being operated in modified ROR mode. Flows representing low, 

medium and high flows (within the range of flows where peaking operations would occur) 

were modeled.  The modeled flow scenarios included: 

 February – Inflow to Buchan Falls – 9.2 m3/s  

 August – Inflow to Buchan Falls – 16.1 m3/s 

 November – Inflow to Buchan Falls – 26.1 m3/s 

No modeling was completed for flows at or above the plant capacities, as under these 

conditions the plants would be operating in strict ROR mode.  The modeling assumed 

minimum compensatory flows of 3 m3/s at Buchan Falls GS; however, the actual 

compensatory flows will be the monthly Q95 values. The results are described in the following 

sections for each of the two potential modes of operation. 

Option 1 - Cascading Operations 

During flows  similar to those represented by February , discharge from Buchan Falls GS 

would cycle between approximately 27.8 m3/s between 11 am and 7 pm when the plant is 

operating, and the minimum compensatory flow (based on the monthly Q95) between 7 pm 

and 11 am when the plant is not operating. Clouston Rapids will follow a similar pattern of 

changes in flow, cycling between approximately 27.8 m3/s during daytime hours and the 

minimum compensatory flow during nighttime hours. Cedar Rapids will exhibit a similar 

pattern of flow increases, but the generation flow during daytime hours will be around 29.6 

m3/s, since inflows to this downstream facility are higher than the two upstream facilities. 

Discharge during non-operating periods will be slightly above the minimum Buchan Falls 

compensatory flow. Therefore, in the reach between Buchan Falls GS and Cedar Rapids GS, 

flows will fluctuate by around 24.8 m3/s between daytime and nighttime hours. Compared to 

the natural flow rate in the river (9.2 m3/s), discharge will be 202% higher than would occur 

naturally during the day, and 67% lower than what would occur naturally during the nighttime 

period. Downstream from Cedar Rapids GS, flows will fluctuate by around 26.6 m3/s, 

between daytime and nighttime hours. Compared to the natural flow rate in the river at Cedar 

Rapids (11 m3/s), discharge will be 169% higher than would occur naturally during the day, 

and 73% lower than what would occur naturally during the nighttime period. 

During flows  similar to those represented by August, discharge from Buchan Falls GS would 

cycle between 37.9 m3/s between 11 am and 7 pm when the plant is operating, and  the 

minimum compensatory flow between 7 pm and 11 am when the plant is not operating. 

Clouston Rapids will follow a similar pattern of changes in flow, cycling between 37.9 m3/s 

during daytime hours and the minimum compensatory flow during nighttime hours. Cedar 

Rapids will exhibit a similar pattern of flow increases, but the generation flow during daytime 

hours will be 41.2 m3/s, since inflows to this downstream facility are higher than the two 

upstream facilities. Discharge during non-operating periods will be around 6 m3/s (or slightly 

above the minimum compensatory flow at Buchan Falls). Therefore, in the reach between 

Buchan Falls GS and Cedar Rapids GS, flows will fluctuate by 34.9 m3/s between daytime 
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and nighttime hours. Compared to the natural flow rate in the river (16.1 m3/s), discharge will 

be 135% higher than would occur naturally during the day, and 81% lower than what would 

occur naturally during the nighttime period. Downstream Cedar Rapids GS, flows will 

fluctuate by approximately 35.2 m3/s, between daytime and nighttime hours. Compared to the 

natural flow rate in the river (19.4 m3/s), discharge will be 112% higher than would occur 

naturally during the day, and 69% lower than what would occur naturally during the nighttime 

period. 

During flows similar to those represented by November, discharge from Buchan Falls GS 

would cycle between approximately 53 m3/s between 11 am and 7 pm when the plant is 

operating, and the minimum compensatory flow between 7 pm and 11 am when the plant is 

not operating. Clouston Rapids will follow a similar pattern of changes in flow, cycling 

between approximately 53 m3/s during daytime hours and the minimum compensatory flow 

during nighttime hours. Cedar Rapids will exhibit a similar pattern of flow increases, but the 

generation flow during daytime hours will be 58.3 m3/s, since inflows to this downstream 

facility are higher than the two upstream facilities. Discharge during non-operating periods will 

be around 6 m3/s. Therefore, in the reach between Buchan Falls GS and Cedar Rapids GS, 

flows will fluctuate by around 50 m3/s between daytime and nighttime hours. Compared to the 

natural flow rate in the river (26.1 m3/s), discharge will be 103% higher than would occur 

naturally during the day, and 88% lower than what would occur naturally during the nighttime 

period. Downstream Cedar Rapids GS, flows will fluctuate by 52.3 m3/s, between daytime 

and nighttime hours. Compared to the natural flow rate in the river (31.4 m3/s), discharge will 

be 86% higher than would occur naturally during the day, and 81% lower than what would 

occur naturally during the nighttime period. 

The changes in flow will extend 40 km downstream to Old Woman Falls headpond, where 

flows will be naturalized once discharged downstream from the Old Woman Falls GS. 

Partial Cascade Operations 

During flows similar to those represented by February, discharge from Buchan Falls GS 

would cycle between 27.8 m3/s between 11 am and 7 pm when the plant is operating, and the 

minimum compensatory flow between 7 pm and 11 am when the plant is not operating, which 

is the same as for the Cascading operations. Clouston Rapids will follow a similar pattern of 

changes in flow, cycling between approximately 27.8 m3/s during daytime hours and the 

minimum compensatory flow during nighttime hours. However, Cedar Rapids will discharge a 

constant flow of approximately 11 m3/s, to renaturalize downstream flows. Therefore, in the 

reach between Buchan Falls GS and Cedar Rapids GS, flows will fluctuate by around 24 m3/s 

between daytime and nighttime hours. Compared to the natural flow rate in the river (9.2 

m3/s), discharge will be 193% higher than would occur naturally during the day, and 67% 

lower than what would occur naturally during the nighttime period. However, there will be no 

change in flows downstream from Cedar Rapids GS. 

During flows  similar to those represented by August, discharge from Buchan Falls GS would 

cycle between approximately 33 m3/s between 11 am and 7 pm when the plant is operating, 
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and the minimum compensatory flow between 7 pm and 11 am when the plant is not 

operating. Clouston Rapids will follow a similar pattern of changes in flow, cycling between 

approximately 33 m3/s during daytime hours and the minimum compensatory flow during 

nighttime hours. However, Cedar Rapids will discharge a constant flow of approximately 

19 m3/s, to renaturalize downstream flows.  Therefore, in the reach between Buchan Falls GS 

and Cedar Rapids GS, flows will fluctuate by around 30 m3/s between daytime and nighttime 

hours. Compared to the natural flow rate in the river (16.1 m3/s), discharge will be 104% 

higher than would occur naturally during the day, and 81% lower than what would occur 

naturally during the nighttime period. However, there will be no change in flows downstream 

from Cedar Rapids GS. 

During flows similar to those represented by November, discharge from Buchan Falls GS 

would cycle between approximately 43 m3/s between 11 am and 7 pm and 16 m3/s between 

7 pm and 11 am. The plant would be operating continuously, just at a lower capacity at night. 

Clouston Rapids will follow a similar pattern of changes in flow, cycling between 

approximately 43 m3/s during daytime hours and 16 m3/s during nighttime hours. However, 

Cedar Rapids will discharge a constant flow of approximately 31 m3/s, to renaturalize 

downstream flows.  Therefore, in the reach between Buchan Falls GS and Cedar Rapids GS, 

flows will fluctuate by around 27 m3/s between daytime and nighttime hours. Compared to the 

natural flow rate in the river (26.1 m3/s), discharge will be 65% higher than would occur 

naturally during the day, and 39% lower than what would occur naturally during the nighttime 

period. However, there will be no change in flows downstream from Cedar Rapids GS. 

These modeling results are summarized in Table 6-1. 

Table 6-1: Summary of Station Outflows during Operations 

Month Facility 
Time of 

Day 

Natural 
Inflow Rate 

(m3/s) 

Facility Outflow (m3/s)* 

Cascade 
Operations 

Partial Cascade 
Operations 

February Buchan 
Falls 

Daytime 9.2 27.8 27.8 

Nighttime 9.2 3.0 3.0 

Clouston 
Rapids 

Daytime 9.2 27.8 27.8 

Nighttime 9.2 3.0 3.0 

Cedar 
Rapids 

Daytime 11.0 29.6 11.0 

Nighttime 11.0 3.0 11.0 

August Buchan 
Falls 

Daytime 16.1 37.9 33.0 

Nighttime 16.1 3.0 3.0 

Clouston 
Rapids 

Daytime 16.1 37.9 33.0 

Nighttime 16.1 3.0 3.0 

Cedar 
Rapids 

Daytime 19.4 41.2 19.4 

Nighttime 19.4 6.0 19.4 
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Month Facility Time of 
D

Natural 
I fl R t

Facility Outflow (m3/s)* 

November Buchan 
Falls 

Daytime 26.1 53.0 43.0 

Nighttime 26.1 3.0 16.0 

Clouston 
Rapids 

Daytime 26.1 53.0 43.0 

Nighttime 26.1 3.0 16.0 

Cedar 
Rapids 

Daytime 31.4 58.3 31.4 

Nighttime 31.4 6.0 31.4 

*  Table includes assumed Compensatory Flow Values of 3 m3/s for modeling purposes, but 
actual compensatory flows will be the monthly Q95 values 

6.3.3.1.2 Mitigation Measures 

Although operation of the facilities in a modified ROR mode will result in effects to flow in the 

Kapuskasing River, a full peaking operation would result in more significant changes to flow. 

Therefore, selection of the modified ROR mode of operation opposed to a full peaking 

operation is considered to be a mitigation measure to minimize changes to flows in the 

Kapuskasing River.  

If the Partial Cascade mode of operation is selected as the preferred alternative for operation 

of Clouston Rapids and Cedar Rapids, this would be considered a mitigation measure, since 

it would prevent changes in flow in the river downstream from Cedar Rapids, opposed to the 

Cascade mode of operation, which would cause changes in flow as far downstream as Old 

Woman Falls GS (approximately 40 km). 

Implementation of continuous minimum flows  of the monthly Q95 past each of the three 

facilities during all periods is also considered to be a mitigation measure to ensure that some 

flow is always present in the river and that the magnitude of change in flows is less than if 

there were no or lower continuous minimum flows.  

6.3.3.1.3 Net Effects and Significance of Net Negative Effects 

The mitigation noted in Section 6.3.3.1.2 does not alter the changes in flows that will occur 

due to operation of the facilities, as noted in Section 6.3.3.1.1. Therefore, these changes in 

flow on a daily basis in various sections of the Kapuskasing River when the plants aren’t 

operating in a ROR mode will be the net effects on flow in the river.  

Changes in flow are considered to be an effect, but this is not considered a positive or 

negative effect on flows themselves, which this section is assessing. However, obviously, 

changes in flow in the river have the potential to negatively affect a number of other VECs or 

VSCs, and the effects of these flow changes on those components are assessed in their 

specific sections.  

6.3.3.2 Alterations to Flows in the Buchan Falls Bypass Reach 

6.3.3.2.1 Potential Effects 

The reach of river between the overflow dam and the tailrace is called the ‘bypass reach’ 

since flows diverted through the powerhouse will bypass this section of the river.  The tailrace 
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channel then returns that flow to the river close to the downstream end of the bypass reach.  

Under all operation modes at Buchan, flows through this 600m-long bypass reach will be 

significantly changed. This is due to the fact that up to 50 m3/s (maximum capacity of plant) 

will be diverted from this reach of river during operation. The minimum compensation flow will 

be passing through the bypass for more than 80% of the time during the year.  

Based on discussions with agencies (DFO, MNR and MOE), Xeneca is proposing to use the 

monthly Q95 values at Buchan Falls (i.e., the flow rate exceeded 95% of the time) as the 

continuous minimum flow through the bypass reach in order to ensure that ecological integrity 

of the bypass reach is maintained to sufficient levels. The monthly Q95 values are identified 

in Table 6-2.  

Table 6-2: Monthly Q95 values at Buchan Falls GS 

Flow 
Parameter 

Month 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Q95 (m3/s) 4.8 4.06 4.06 4.74 40.3 19.8 9.65 3.05 3.31 6.09 10.7 7.05 

 

The selection of the Q95 values is understood to be based on the subsistence flow identified 

in the MNR publication Aquatic Ecosystem Assessments for Rivers (Metcalfe et al, 2013). 

This 95th percentile exceedance flow is considered to be the minimum magnitude of flow that 

would protect the ecological integrity of rivers (Petts et al., 1997; cited in Metcalfe et al., 

2013). 

Xeneca is hopeful that at a convenient time in the future when reduced flows along this 

section of river allows, that in-field measures and/or more detailed bathymetry will be 

conducted. The data collected may be sufficient to assist in the review of the Q95 bypass 

reach flows. Any such review would be approached under the provisions for amendment if it 

occurs following submission of the EA report. 

6.3.3.2.2 Mitigation Measures 

The implementation of a continuous minimum bypass flow is considered to be a mitigation 

measure to lessen the effects on flow, water level and hydraulics within the bypass reach. 

6.3.3.2.3 Net Effects and Significance of Net Negative Effects 

The effects on surface water hydrology and hydraulics (which is the focus of this section of 

the report) due to the presence of the bypass reach include reduced flows throughout the 

year compared to natural flow rates in the river (unless the Buchan Falls GS is not operating 

and all flow in the river is passed downstream through the bypass reach), reduced water 

levels, reduced wetted perimeter, slower flow velocity and altered local flow vectors. 

However, these changes are not considered to be negative or positive changes in the context 

of surface water hydrology or hydraulics and are therefore not specifically assessed as a 

negative effect in this section of the report. However, the potential impacts of the flow 
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changes on the various ecological components of the bypass reach are presented in more 

detail in later portions of this section.   

6.3.3.3 Alterations in Water levels 

6.3.3.3.1 Potential Effects 

As noted earlier in the report, the erection of dams and retention of water will raise the water 

levels along the river reaches upstream of each of the facilities.  The normal headpond 

operating ranges, including the Normal Operating Level and Normal Operating Zone for each 

facility are provided in Table 6-3. Head pond levels for both proposed operating modes 

(Option 1 and Option 2) during several typical operational periods (August and November) 

are shown in Figures 6-1 and 6-2.   

Table 6-3: Head Pond Operating Level 

Facility Normal 
Operating Level 

(m) 

Target Operating 
Zone (m) 

Vertical Range 
of Fluctuation 

(m) 

Maximum Head 
Pond Level at 1:100 

year Flood* 

Buchan Falls 300.0 299 -300 1.0 301.85 

Clouston Rapids 274.0 273 – 274 1.0 275.87 

Cedar Rapids 260.0 259 – 260 1.0 261.98 

Legend 
* Immediately upstream from new dam 
 

The headpond associated with the Buchan facility will extend approximately 4.3 km upstream 

from the dam at the LTAF and the 1:100 year flood.  Immediately behind the dam, the water 

levels at the LTAF will be increased by 6 metres from 294 to 300 masl (the Normal Operating 

Level which is also the maximum target operating level).  The 1:100 year flood level along 

this stretch of river immediately behind the dam will increase from the current 296.07 masl to 

301.85 masl, for a vertical increase of 5.78 m. The head pond will be approximately 134 ha in 

size, with 101 ha being incremental inundation at the LTAF.  

The headpond associated with the Clouston Rapids facility will extend 7.49 km upstream of 

the new dam at the LTAF and 7.56 km at the 1:100 year flood.  Immediately behind the dam, 

the water levels at the LTAF will be increased by 11.8 metres from 262.2 to 274 masl (the 

Normal Operating Level which is also the maximum target operating level).  The 1:100 year 

flood level along this stretch of river immediately behind the dam will increase from the 

current 264.68 masl to 275.87 masl, for an increase of 11.2 m. The head pond will be 

approximately 52.6 ha in size, with 19.9 ha being incremental inundation at the LTAF. 

The headpond associated with the Cedar Rapids facility will extend 9.48 km upstream of the 

new dam at the LTAF and to the base of the Clouston Rapid dam at the 1:100 year flood flow.  

Immediately behind the dam, the water levels at the LTAF will be increased by 7 metres from 

253 to 260 masl (the Normal Operating Level which is also the maximum target operating 

level).  The 1:100 year flood level along this stretch of river immediately behind the dam will 

increase from the current 256.73 masl to 261.98 masl, for an increase of 5.25 m. The head 
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pond will be approximately 79.7 ha in size, with 24.7 ha being incremental inundation at the 

LTAF. 

 As was previously stated, the total daily flow is expected to remain the same, though the 

proportion of flow released downstream over the course of the day will change. Presently, two 

operating scenarios are proposed for the Project, differing only in the location of where 

naturalized flow will be re-established. Option 1(Cascade Operations) proposes that 

naturalization occur in the river reach between Cedar Rapids GS and Old Woman Falls GS. 

Option 2 (Partial Cascade Operations) proposes to reduce Buchan Falls GS peaking in order 

to limit Cedar Rapids water level variations to less than 1 m and renaturalize flows 

immediately downstream from Cedar Rapids GS. In order to assess each of the proposed 

scenarios, three representative months, February, August and November were selected to 

display the potential outcomes on headpond water levels. Provided in the following 

paragraphs are the descriptions of the headwater levels and flow at each of the investigated 

locations using the three flow scenarios; for the three representative months. For modeling 

purposes, minimum compensatory flows were assumed to be between 2 and 4 m3/s, but 

actual compensatory flows will be the monthly Q95 values.  

During Option 1 (Cascading Operations), Buchan Falls in February will experience a peak 

headwater level of approximately 299.95 m, at approximately 9 am with a steady decline to 

the minimal headwater level of just above 299.65 m occurring at around approximately 5 pm. 

In August, peak headwater level of approximately 299.95 m, occurs at approximately 11 am 

with a steady decline to the minimal headwater level of 299.35 at 7 pm. In accordance with 

these levels, flows of approximately 36m3/s begin at 11 am and end at 7 pm. In Option 2, 

peak headwater level of approximately 299.95m, occurs at 6 am, with a slight decline to 

299.9m at 11 am, then a steeper decline to a minimal headwater level of approximately 

299.5m at 7pm. The flow rate for Option 2, has an assumed compensatory flow of 3m3/s, with 

an increase at 6 am to 16m3/s until 11 am and a further increase to 33m3/s with a sharp 

decline to 3m3/s at 7pm.  In November, peak headwater levels of approximately 299.9 occur 

at 7 am with a fairly steady decline to the minimal headwater level of approximately 299.0 m 

at 7pm. In accordance with these levels, flows of approximately 37m3/s occur at 7 am to 11 

am, then increase to 54m3/s from 11 am to 7pm. In operating Scenario 2a, peak headwater 

levels of approximately 299.9 m, at approximately 9 am with a steady decline to the minimal 

headwater level of just above 299.5 m. Flow rates of approximately 43 m3/s occur at 10 am 

until 7 pm with a steady flow rate of 16 m3/s from 7 pm to 10 am.   

Option 1 has the headwater levels of Clouston Rapids in February remaining steady at 274 m 

with a dip to 273.95 m twice during the day. For modeling purposes, flow rate remains 

between 2 m3/s and 4 m3/s from 6 pm to 11 am, although in actuality, this would be the 

monthly Q95. A higher flow begins at 11 am of 32 m3/s and varies in rate down to 28 m3/s 

until 6 pm. In August, the Option 1 headwater level remains steady at 274 m with a dip to 

273.95 m twice during the day. Flow rate remains between 2m3/s and 4m3/s from 8 pm to 

11 am. A higher flow begins at 11 am of 42 m3/s and varies in rate down to 36m3/s until 8 pm, 

with no flow occurring from 8 pm to 10pm. Option 2 has the same headwater levels, with a 
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flow rate that varies from 2 m3/s to 4 m3/s from 8 pm to 8 am. At 8 am, an increase to 22 m3/s 

occurs, followed to a decline to 17 m3/s at 10 am, followed by a further increase at 11 am to 

35 m3/s that remains at a flow between 33 m3/s to 35 m3/s until 8 pm.  In November the 

headwater level remains steady at 274 m with a dip to 273.95 m twice during the day.  Flow 

rate remains between 2m3/s and 4m3/s from 8 pm to 6 am. A higher flow begins at 6 am of 

41m3/s and increases to 55 m3/s varies in rate down to 53 m3/s until 8 pm, with 0 flow 

occurring from 8 pm to 10 pm. A higher flow begins at 6 am of 41 m3/s and increases to 

55 m3/s varies in rate down to 53 m3/s until 8 pm, with no flow occurring from 8 pm to 10 pm. 

In Option 2, the headwater levels remain steady at 274 m. Flow rate remains between 

15 m3/s and 17 m3/s from 10 pm to 10 am. At 8 pm a dip in the flow to 10 m3/s, followed by an 

increase to 18 m3/s at 9 pm occurs. At 10 am an increase to 45 m3/s occurs and flow 

continues to oscillate between 43 m3/s and 42 m3/s until 8 pm.   

Option 1, in February, has the headwater levels of Cedar Rapids head pond at 260 m to a 

slight dip to 259.95 m at 6 pm to 8 pm. Option 2 has the headwater level dipping to 259.4 at 

11 am to a maximum of 260 m at 6 pm. The flow for Option 1 ranges from 2 m3/s to 6 m3/s 

from 6pm to 11 am with a peak flow of 40 m3/s at 11 am and smaller fluctuations to a 

minimum flow of 27 m3/s. Option 2 has a steady daily flow of approximately 11 m3/s.  In 

August, Option 1 has a headwater level of 260 m with a slight dip to a minimum depth of 

259.95 m from 9 pm to 11 pm.  Option 1 flow rates vary from 2m3/s to 11m3/s from 9 pm to 11 

am with a higher flow rate at 11 am of 53m3/s then vary between 40 m3/s and 45m3/s from 1 

pm to 9 pm. In Option 2 in August, the headwater levels are highest at 7pm at approximately 

260m and steady decrease to a minimum of approximately 259.1 at 8 am, from 8 am to 11 

am only a minor increase in headwater level to approximately 259.15 m occurs. The flow 

remains steady at just under 20 m3/s throughout the day. In November, for Option 1 the 

headwater level remains steady at 260 m with a dip to 259.95 m at 8pm. In Option 2, the 

headwater levels increase to a maximum of approximately 259.95 at 7 pm and steadily 

decrease to a minimum level of 259.1 m at 11 am. The flow remains steady at 32 m3/s 

throughout the day.   

The headwater level at Old Women’s Falls in February in Option 2 remains constant at 

approximately 249.9 m, and in Option 1 moves between 248.8 m and 249.95 m. The flow rate 

remains constant for both Options 1 and 2 at 14m3/s. In August, the headwater levels for 

Option 1 fluctuate gradually from a maximum of 249.95 m to a minimum of 249.75 m. In 

Option 2 the headwater levels are approximately 249.85 m and the flow remains steady at 

25 m3/s. In November, for Option 1, the headwater levels slowly increase to a maximum of 

249.9 m at 9 pm and gradually decrease to a minimum of 249.6m at 10am, while the flow 

remains steady at 42 m3/s. In Option 2, in November the headwater level remains constant at 

249.85 m and the flow remains constant at 42 m3/s.  

As was described, changes in the daily flow regime correspond to changes in headwater level 

as per the proposed operating regimes at each of the investigated sites. In general, under the 

proposed operating regime scenarios, the maximum water level elevation changes will be 

experienced in the Buchan Falls GS headpond, in Option 1 and the daily peaking regime of 
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Buchan Falls GS can be naturalized or de-peaked at either Old Women’s Falls (Option 1) or 

Cedar Rapids GS (Option 2). Option 2 ensures Cedar Rapids water level fluctuations remain 

within the proposed 1 m band. This 1m threshold is being proposed by Xeneca.  

6.3.3.3.2 Mitigation Measures 

Implementation of a maximum 1-m wide daily fluctuation zone is considered to be a mitigation 

measure to minimize the magnitude of daily water level fluctuations. 

If the Cascading Operations mode is implemented, water level fluctuations in the Clouston 

and Cedar Rapids head ponds would be minimized and if the Partial Cascading operations 

mode is implemented, water level fluctuations in the head ponds would be of greater 

magnitude, but fluctuations would be prevented in the river downstream from Cedar Rapids.   

6.3.3.3.3 Net Effects and Significance of Net Negative Effects 

Operation of the facilities in a modified peaking mode of operation will result in changes in 

water levels that would not be occurring under natural flows in the Kapuskasing River. 

Changes in water level are considered to be an effect, but this is not considered a positive or 

negative effect on water levels themselves, which this section is assessing. However, 

obviously, changes in water levels in the river have the potential to negatively affect a number 

of other VECs or VSCs, and the effects of these level changes on those components are 

assessed in their specific sections.  

6.3.3.4 Alterations to Flow Velocity in Kapuskasing River 

6.3.3.4.1 Potential Effects 

Within each head pond area, flow velocity will decrease along the length of the head pond 

compared to current conditions.  Velocity decreases occur due to the volume of water at a 

particular cross section being greater (due to the increase in water level associated with the 

head ponds).   

6.3.3.4.2 Mitigation Measures 

No mitigation is technically feasible to prevent changes in flow velocity within the head pond 

environments.  

6.3.3.4.3 Net Effects and Significance of Net Negative Effects 

The changes in flow velocity are not identified as a net negative effect in and of themselves, 

but the potential effects on other VECs (e.g., aquatic habitat) will be discussed in other 

sections of the report.  

6.3.3.5 Increased Residence Time in Head Ponds 

6.3.3.5.1 Potential Effects 

Residence time is the amount of time that an individual water droplet remains in a certain 

area of a watercourse. In the context of this Project, residence time refers to the amount of 

time an individual water droplet takes to travel the length of each head pond.  Since the 

volume of water within the head pond will increase due to the facilities, the amount of time 

required to pass through the head pond will increase even if flow remains the same.  
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Higher water levels in each of the three headponds will correspondingly increase the volume 

of water in each one as noted in Table 6-4 below.  

The increase in water volume at the Normal Operating Target level of each head pond will 

result in increased cross-sectional area in the head pond, which will cause a corresponding 

decrease in flow velocity.  This will in turn, result in increased residence time for the water in 

each of the head ponds.  Table 6-5 summarizes the anticipated changes in residence time in 

each head pond at several flow rates including the LTAF (36.95) the rated flow for Buchan 

and Clouston (50 m3/s) and the summer average low flow (average August flow of 16.1 m3/s). 

Table 6-4: Existing and Proposed Head Pond Volumes 

Existing and proposed head pond volumes (m3 x  106) 

Facility 
Existing 
volume 

Proposed volume (at Normal 
Operating Target) 

Incremental 
Change 

Buchan Falls 0.32 3.58 +3.26 

Clouston Rapids 0.81 2.25 +1.44 

Cedar Rapids 1.56 3.10 +1.54 

Table 6-5: Changes in Residence Time in Each Proposed Head Pond 

 

The magnitude of changes in residence time is greatest at lowest flows. At the 80% 

Exceedance Flow rate (9 to 10.8 m3/s depending on site) the increase in residence time 

ranges from 39.7 hours at Cedar Rapids to 101.1 hours (4.2 days) at Buchan Falls. At 

Buchan Falls, the existing residence time at the 80% Exceedance Flow is 9.9 hours and it 

would change to 111 hours due to the facility. This is the most drastic change in residence of 

any site or any flow rate. Residence changes would be magnified at flow rates lower than the 

80% Exceedance Flow.  

At the LTAF (37.3, 37.5 and 45.1 m3/s, for Buchan, Clouston and Cedar respectively) 

residence time increases between 9.5 hours at Cedar and 24.3 hours at Buchan. At the plant 

capacity flows (50 m3/s for Buchan and Clouston and 60 m3/s for Cedar), residence times 

increase from 7.1 hours at Cedar to 18.1 hours at Buchan. As flows increase, the magnitude 

of change in residence time decreases. 

6.3.3.5.2 Mitigation Measures 

No additional mitigation is feasible to decrease the effect of facility operations on residence 

time.  In order to decrease residence time further, the head ponds would have to be smaller 

with less volume of water.  Since the size of the head ponds has been minimized to the 

Facility 

Residence Time (Hours) 

80% Exceedance Flow Long Term Average Flow Plant Capacity 

Existing Proposed Change Existing Proposed Change Existing Proposed Change 

Buchan  9.9 111.0 101.1 2.4 26.7 24.3 1.8 19.9 18.1 

Clouston 25.1 69.6 44.5 6.0 16.7 10.7 4.5 12.5 8.0 

Cedar 40.0 79.7 39.7 9.6 19.1 9.5 7.2 14.3 7.1 
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extent possible that it can while still creating enough head for economical generating facilities, 

it is not feasible to decrease the size of the head ponds.   

6.3.3.5.3 Net Effects and Significance of Net Negative Effects 

Increased residence time is considered an effect on hydrology and hydraulics as the regime 

has been altered (slower) through the Project Area reaches and potentially downstream.  A 

slower flow velocity and a longer residence time has the potential to affect other VECs, 

including surface water quality and water temperature, and will be discussed in other sections 

of this report.  The increased residence time does not mean that there is any change in flow 

downstream from the facilities; it only notes that individual water particles travel slower 

through the Project Area than they would in the absence of the facilities.  

Therefore, increased residence time itself is not considered to be a negative or positive effect 

to surface water hydrology, therefore, the significance of the effect has not been assessed. 

However, this effect can have negative effects on other VECs, such as surface water quality 

and water temperature, and those effects are discussed in other sections.  

6.3.3.6 Alterations to Stormwater Runoff 

6.3.3.6.1 Potential Effects 

Impervious or less pervious surfaces have the potential to somewhat increase the rate and 

quantity of surface runoff into ditches along access roads or areas adjacent to the facility and 

adjacent parking areas.  An increase in surface water runoff could result in increased erosion 

due to greater flow or higher flow velocities in the runoff areas, or in receiving tributaries.  

6.3.3.6.2 Mitigation Measures 

Mitigation measures (a drainage collection system, rock-fill check dams and in-line sediment 

traps) will be used in the long-term ditch system adjacent to permanent access roads in order 

to address these potential impacts in access road areas.   

No additional mitigation will be implemented to prevent changes in stormwater runoff at the 

individual Project sites (e.g., powerhouse and adjacent parking areas). 

6.3.3.6.3 Net Effects and Significance of Net Negative Effects 

The net effect will be a minor change in stormwater runoff in the areas immediately adjacent 

to impervious or less pervious surfaces associated with permanent Project components.  This 

is unlikely to be measurable in areas away from access road areas which will be subject to 

overland flow.  

The following identifies the significance of these net negative effects. 

Value of Resource 
Surface water hydrology and hydraulics are an important resource since they can affect the 

biological and social functions provided by the Kapuskasing River, including supporting and 

maintaining aquatic habitat, maintaining surface water quality and affecting human uses of 

the river including navigation and recreation, as well as aesthetics.  Surface water is viewed 

as a significant resource by stakeholders.  
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Surface water in tributaries may also be important to sustaining biological productivity within 

those tributaries (e.g., spawning or benthic invertebrate production).  

Surface water is not used as a source of potable water in the vicinity of the Project location.  

Based on this, the value of the surface water resource in the vicinity of the Projects is High, 

since it is an important resource affecting other VEC and VSC and is important to 

stakeholders. 

Magnitude of Effect 
The magnitude of change in the surface water runoff may be nominally above baseline levels, 

but the size of the affected area in context of the overall drainage area will be negligible.  

Therefore, the magnitude is anticipated to be Low. 

Geographic Extent of Effect 
The effect on surface water hydrology is unlikely to occur for a distance downstream the 

Project footprint greater than 500 m.  Therefore, the geographic extend of changes is 

anticipated to be Moderate. 

Duration and Frequency of Effect 
The effect will occur periodically throughout the operational period during precipitation or 

snow melt events so the duration and frequency is Moderate. 

Reversibility of Effect 
The effect on surface water hydrology is Non-Reversible until the Project features are 

decommissioned and removed, and normal stormwater runoff would be restored.  

Ecological or Social Context 

The local area that will be impacted by changes in hydrology is anticipated to have a high 

resilience to the effect of locally changed hydrology.  Therefore, the area has a Low fragility 

to the effect. 

Probability of Effect 

There is a High probability of the effect occurring since impervious and less pervious areas 

will be present.  

Overall Assessment 
This effect is determined to be Not Significant, given that changes in hydrology will be of a 

low magnitude and the surrounding area has a low fragility to such effects. 

6.3.3.7 Alterations to River Hydrology due to Secondary Water Takings 

6.3.3.7.1 Potential Effects 

Water taking will be required for the powerhouse cooling water system, a small wash sink and 

a washroom in each powerhouse.  The water would be taken from Kapuskasing River with 

the intake either in the intake or draft tube of the powerhouse units.  These taking 

requirements have not been confirmed at this time, but will be addressed during the detailed 

design process.  If the water taking requirement has the potential to exceed 50 000 litres per 
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day, a PTTW will be required from the MOE.  The potential adverse effects of the water 

takings would be assessed as part of the PTTW application.  These volumes are negligible 

compared to the flow volumes that typically occur in the Kapuskasing River, and would have 

a negligible effect on its hydrology. 

6.3.3.7.2 Mitigation Measures 

Cooling water could potentially be a non-consumptive use (if a once through system is used).  

Wash water and water for the toilet in each powerhouse would be a consumptive use since 

the wastewater (after usage) would be discharged to a septic system.   

The cooling water system will be remotely monitored and regularly inspected for leaks, with 

any observed, being fixed immediately to minimize water loss due to leakage.  

6.3.3.7.3 Net Effects and Significance of Net Negative Effects 

Water will be withdrawn from the Kapuskasing River for powerhouse cooling, washing and 

toilet use in each powerhouse.  These uses will be consumptive, although these volumes are 

negligible compared to the flow volumes that typically occur in the Kapuskasing River, and 

would have a negligible effect on its hydrology. 

The following identifies the significance of these net negative effects. 

Value of Resource 
Surface water hydrology is an important resource since it can affect the biological and social 

functions provided by the Kapuskasing River, including supporting and maintaining aquatic 

habitat, maintaining surface water quality and affecting human uses of the river, including 

navigation and recreation, as well as aesthetics.  Surface water is viewed as a significant 

resource by stakeholders.  

Based on this, the value of the surface water resource in the vicinity of the Projects is High, 

since it is an important resource affecting other VEC and VSC and is important to 

stakeholders. 

Magnitude of Effect 
The magnitude of change in the surface water hydrology may be nominally above baseline 

levels, so the magnitude is anticipated to be Low. 

Geographic Extent of Effect 
The effect on surface water hydrology is unlikely to occur for a distance downstream the 

Project footprint greater than 500 m.  Therefore the geographic extent of changes is 

anticipated to be Low. 

Duration and Frequency of Effect 
The effect will occur periodically throughout the operational period when water taking is 

required, so the duration and frequency is Moderate. 

Reversibility of Effect 

The effect on surface water hydrology is Non-Reversible, since takings will be consumptive.  
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Ecological or Social Context 
The local area that will be impacted by changes in hydrology is anticipated to have a high 

resilience to the effect of locally changed hydrology due to minimal water takings.  Therefore, 

the area has a Low fragility to the effect. 

Probability of Effect 
There is a High probability of the effect occurring since low magnitude water takings will be 

required.  

Overall Assessment 
This effect is determined to be Not Significant, given that the amount of water anticipated to 

be required for operation is anticipated to be negligible compared to the overall rates of flow 

in the Kapuskasing River.  However, the water taking volumes have not been finalized yet.  If 

water taking in excess of 50,000 l/day is necessary, a PTTW from the MOE will be necessary 

and assessment of the potential effects of such a taking will be completed as part of the 

permit application. 

6.3.4 Groundwater 
Inundation of the proposed head ponds has the potential to affect groundwater levels in the 

vicinity of the head pond, as discussed in the following section.  

6.3.4.1 Altered Groundwater Levels due to Head Pond Inundation 

6.3.4.1.1 Potential Effects 

Creation of the head ponds will elevate surface water levels, as discussed in Section 6.3.3.3.  

As a result, the long-term presence of the head ponds will elevate the groundwater table in 

the area immediately adjacent to each head pond.  The new groundwater table level will be 

the head pond level and it will spread out into the adjacent lands based on elevation, soil type 

and the presence of bedrock.  Elevated groundwater table levels will extend an un-quantified 

distance from the periphery of the head pond, with the lateral extent of changes in 

groundwater level being controlled by local geology and topography.  Some change in 

groundwater flow velocity in areas adjacent to the head ponds may also change due to 

changes in the head differential between the Kapuskasing River and surrounding 

groundwater table. Groundwater flow velocity in the area immediately adjacent to each dam 

may increase due to the increase in head differential upstream and downstream from the 

dams. Impervious dam and powerhouse structures may also result in local alterations to 

groundwater flow vectors in the immediate vicinity.   

Rains et al. (2004) found that reservoir operations resulting in changes in water levels can 

have pronounced effects on shallow groundwater table elevation, although the results of this 

study may not be directly applicable to the Kapuskasing River scenario due to differences in 

location geology. However, potentially, groundwater tables may also fluctuate with fluctuating 

head pond water levels, or fluctuating river levels downstream from Cedar Rapids, if the 

Partial Cascading mode of operation is selected. However, the magnitude of the zone of 

fluctuation will depend on a number of factors including the magnitude of fluctuation in the 
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head pond itself, the nature of the hydraulic connectivity of the groundwater table to the 

surface water level, the soil types, and presence of bedrock or other constraints to 

groundwater movement. No other changes to the groundwater regime upstream from the 

Buchan Falls head pond are anticipated to occur as the result of the Projects.  

There is no known domestic use of groundwater within the Project area. 

6.3.4.1.2 Mitigation Measures 

No mitigation is possible to prevent elevated groundwater table levels adjacent to each of the 

proposed head ponds or fluctuating groundwater levels due to operational water level 

changes.  

6.3.4.1.3 Net Effects and Significance of Net Negative Effects 

The groundwater table level adjacent to each head pond will rise to the head pond water level 

and fluctuate throughout the year in accordance with head pond water level fluctuations.  

Groundwater flow will continue to be towards the Kapuskasing River, although local 

groundwater flows may be altered due to soil and bedrock types at the new groundwater 

table level and differences in head between the groundwater table and surface water level, 

compared to the existing types and head at the existing groundwater table level. 

However, localized changes in groundwater table elevation and flow vectors and velocities 

are not considered to be a negative effect on groundwater itself, although the effects of 

altered groundwater tables on other environmental components (e.g., terrestrial vegetation) 

are assessed in those particular sections.  

6.3.5 Surface Water Quality 
Potential effects on surface water quality in the Kapuskasing River during plant operations 

could potentially occur due to or as a result of: 

 changes in head pond surface area, water renewal time and decreased flow velocity; 

 increased mercury generation due to inundation; 

 changes in storm water runoff due to the facilities and associated components; 

 industrial sewage releases; 

 accidental spills or discharges of potentially contaminating materials; 

 Changes in water temperature and quality in Buchan Falls bypass reach.  

Each of these potential sources of effects is described in the following sections. 

6.3.5.1 Increased Water Temperature 

6.3.5.1.1 Potential Effects 

As noted in Section 6.3.3.3, the surface area of the head ponds will increase by 101 ha, 19.9 

ha and 24.7 ha, for Buchan Falls, Clouston Rapids and Cedar Rapids respectively. This will 

result in increased exposure of the surface area to sunlight, resulting in more water being 
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warmed by the sun and ambient air temperatures, compared to the smaller surface area in 

the existing river.  

As noted in Section 6.3.3.5, the creation of the three head ponds will also increase water 

retention times through the head ponds compared to current conditions.  Increased water 

retention times associated with the formation of large reservoirs (days to weeks delay in flow 

passage) have the potential to result in some effects to head pond surface water quality (e.g. 

increased temperature due to larger surface area and slower flow during summer low flow 

periods). Of the three headponds, the Buchan head pond would be most susceptible to the 

increased temperatures, as the overall retention time in that headpond will be increased by 

approximately 100 hours in the summer low flow periods (80% exceedance flow). However, 

the increased flow associated with peak operation during the daytime hours is expected to 

offset the warming to some degree, since lower flows will occur at night, when solar radiation 

is not warming the surface. Though the magnitude of the potential temperature increase is 

not known, it is not anticipated that a significant long-term adverse effect on water quality in 

the Kapuskasing River will result from the increase in residence time.   

The increase in surface area and residence time within the head ponds will likely result in 

minor increases in surface water temperature in these sections of the Kapuskasing River.   

However, based on the existing relatively slow flowing nature of much of the Kapuskasing 

River and the presence of Kapuskasing Lake upstream (both of which currently increase flow 

passage times compared to swifter flowing rivers, and increase the amount of the sun’s 

radiant energy on the water’s surface), it is anticipated that any surface water temperature 

increase that may occur over existing conditions will be of very low magnitude.  No shift in the 

existing thermal regime (e.g., cool water) is anticipated to occur.  No thermal stratification is 

anticipated to occur within the head ponds.  Therefore, no impacts on aquatic biota are 

predicted due to any minor increase in surface water temperature that may occur in the head 

ponds.  Vegetation (shrubs and trees) will be retained along the new head pond periphery to 

continue to provide local shading. 

Water temperature monitoring will be conducted in conjunction with dissolved oxygen 

monitoring during the operational period, as per the monitoring identified in Table 8-3.  

Temperature and dissolved oxygen profiling will be conducted at several points in each head 

pond (including the deepest points immediately upstream from each dam), within the bypass 

reaches and in the pools downstream from each of the facilities. Monitoring will be conducted 

during the late summer period. 

6.3.5.1.2 Mitigation Measures 

No mitigation is possible to prevent temperature increases from occurring due to creation of 

the head ponds, other than minimizing the size of the head ponds and ensuring that the 

operating regime is passing the same amount of water on a daily basis that it would be doing 

under normal conditions.  
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6.3.5.1.3 Net Effects and Significance of Net Negative Effects 

It is predicted that surface water temperatures may increase during summer periods when the 

larger surface area and lower natural flow rates will have the most effects on surface warming 

due to sunlight. Effects may also extend downstream from Cedar Rapids for an unknown 

distance before the natural temperatures are restored due to inputs from groundwater into the 

river. However, minor effects on temperature are not anticipated to change the thermal 

regime from the existing cool water environment (i.e., not anticipated that the river will now 

exhibit warm water characteristics.  

The minor change in temperature is not considered to be a positive or negative effect on 

surface water temperature, only a change. However, changes in temperature do have the 

potential to have negative effects on aquatic biota, as discussed in Section 6.3.7. 

6.3.5.2 Methyl Mercury 

6.3.5.2.1 Potential Effects 

A considerable body of research has been reviewed to understand the dynamics of elevated 

mercury concentrations within reservoir environments (Hydro Quebec, 2001; Brouard et al., 

1990; Bodaly et al., 1997, Bodaly et al., 2004).  Some of the work that is considered most 

applicable to the project has taken place in northern Ontario in the Experimental Lakes Area 

(ELA).  These experiments have been ongoing since the early 1990’s and have included 

creation of experimental reservoirs in a boreal forest wetland complex (the “Experimental 

Lakes Area Reservoir Project” – ELARP) and upland boreal forest (the “Flooded Upland 

Dynamics Experiment” – FLUDEX) in order to assess Hg generation mechanics in newly 

flooded environments, such as occurs with head pond creation for hydroelectric development 

(Bodaly et al., 2004). 

The FLUDEX project has been conducted at the ELA since 1999.  The project involved the 

creation of three small (0.5 to 0.7 ha) reservoirs in upland boreal forest areas of varying 

moisture regimes, plant communities and quantities of stored organic carbon.  The reservoirs 

were then seasonally flooded (June to early October) to mean depths of approximately 1 m, 

with water renewal times of approximately 6 to 9 days.  The intent of the experiments was not 

only to monitor MeHg generation, but also “greenhouse” gases, such as CO2 and methane.  

This project is particularly applicable to the current Project since a significant proportion of the 

new head ponds will be in currently upland areas. 

The results indicated that there was rapid initial decomposition of organic carbon in the 

reservoir areas and corresponding increases in the concentrations of total mercury and 

methylmercury in the flooded reservoir soils, as well as elevated concentrations of CO2, 

methane (CH4), dissolved organic carbon (DOC) and other dissolved nutrients (Bodaly et al., 

2004).  As MeHg is readily exchanged with the overlying water, concentrations also increased 

in the reservoir waters.  The research found that generation of MeHg was correlated with 

Carbon (C) content of the flooded soils for two of three experimental reservoirs (as 

anticipated), but was not for the highest C soils.  Results of the study are presented in 
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Table 6-6, which provides the flux rate of MeHg from inundated soils of varying carbon 

content. 

Table 6-6: Soil Methylmercury Generation Rates from Flooded Boreal Upland Forests 
(Bodaly et al, 2004) 

Forest Type 
Maximum Methylmercury Generation Rate 

(ng MeHg/m2/d) 

Moist forest 
(High C content) 

37 to 67 

Dry forest  
(Moderate C content) 

76 to 120 

Very dry forest 
(Low C content) 

27 to 57 

 

MeHg generation rates were highest from the moderate C forest and lowest in the Low C 

forest.  The annual export of methylmercury from the reservoirs was up to 13 times the pre-

flood rates, with concentrations peaking in the second year and decreasing in the third year.  

Comparatively, these upland reservoirs had significantly lower MeHg generation rates and 

correspondingly lower MeHg levels in surface waters than did flooded peat lands in the 

ELARP experiment (Bodaly et al., 2004).  While these results are not directly applicable to the 

project head ponds, they can provide guidance regarding the potential for adverse effects. 

The ELARP project commenced at the ELA in 1991.  The project involved the flooding of a 

16.66-ha boreal forest wetland comprised of a central pond surrounded by peatland.  A dam 

was constructed at the downstream end of the wetland complex to flood it by a depth of 1.3 

m.  The intent of the experiments was not only to monitor MeHg generation, but also 

“greenhouse” gases, such as CO2 and methane.  This project is applicable to the proposed 

Kapuskasing River Hydroelectric Project since a relatively small proportion of the new head 

ponds will inundate existing wetlands. 

The results of the ELARP project showed that after flooding, average concentration of MeHg 

was approximately 10-fold higher than the pre-flood values (Kelly et al., 1997).  Flooding 

resulted in a significant increase in the percentage of total mercury attributable to MeHg (i.e. 

around 4% pre-flood to as high as 73% post-flood).  Heyes et al. (2000) found that flooding of 

the ELARP wetland complex increased the average MeHg concentration in the near surface 

peat porewater by five-fold from 0.2 ng/L to 1.0 ng/L.  Heyes et al. (2000) also found that 

elevated concentrations of MeHg were present in the peat pore water, and hence available 

for transport to adjacent lake waters, at least 3 years following impoundment.  It was also 

observed that the increase in surface water MeHg concentration occurred very early in the 

lifetime of the newly flooded reservoir.  Kelly et al. (1997) found that the average MeHg 

concentration in yearling baitfish increased from 0.10 ng/g to 0.32 ng/g following flooding. 

Therefore, based on the results of the FLUDEX and ELARP studies, it is evident that MeHg 

levels in the newly flooded head ponds tend to increase to some degree following flooding.   
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While results from the ELARP studies provide an estimate for comparison, it should be noted 

that these studies were carried out in extreme (worst case scenario) conditions. The 

Kapuskasing River project will inundate a total of 145.6 ha of land bearing vegetation with 

potential for mercury generation.  The majority of this is dry forest (moderate carbon content), 

with some meadow vegetation, shrubs and wetland also included.  As noted above in 

Table 6-5, dry forest (low C) vegetation has the highest maximum release rates when 

inundated.  Using a conservative approach, which would consider all the vegetation in the 

area to be dry forest, it is possible to estimate the maximum methylmercury generation 

expected to result from the inundation of the head ponds.  

For example, in the Buchan Falls head pond, with a methylmercury generation rate of 

120 ng/m2/d and an incremental head pond surface area of 101 ha, there would be 12.12 x 

107 ng of methylmercury generated each day.  It is assumed that this methylmercury would 

be uniformly generated and distributed in the 3.58 x106 m3of water contained in the head 

pond, thus increasing the concentration of MeHg in the head pond by 0.034 ng/L/day. At the 

LTAF rate at Buchan Falls (37.3 m3/s), the concentration in outflowing water would be 

0.0376 ng/L. the concentrations in outflow at Cedar Rapids, assuming that the mercury 

concentration in each of the three head ponds is additive, would be 0.0525 ng/L. Similar 

calculations are provided in Table 6-6 for the Clouston Rapids and Cedar Rapids at the 

LTAF, powerhouse flow capacities and the 1:2 year flood flows.  

Existing MeHg concentrations at Cedar Rapids ranged from 0.06 to 0.08 ng/L in 2010. Based 

on the results shown in Table 6-7, mercury would be increased by between 65 and 87.5% of 

existing concentrations.  

It is unlikely that mercury would be evenly distributed throughout the head pond. Mercury 

levels are likely to be higher in the shallower, newly inundated shoreline areas and higher 

near the channel bed, as opposed to the surface of the water column. Therefore, some areas 

of the head ponds are likely to have higher concentrations than those noted above, while 

other areas (e.g., centre of the head pond near the upper surface) are likely to be lower.  

Mercury is also anticipated to be transported out of each head pond with the flow in the river. 

At higher flows, more mercury is anticipated to move downstream, but it would also be more 

diluted, resulting in lower apparent concentrations. At lower flows, less flow will occur in the 

head ponds with longer residences times, therefore, more accumulation of mercury in the 

water column may occur, particularly in the shallow shoreline areas that may be more 

stagnant during periods when facilities are not operating.  

Therefore, it is unlikely that mercury concentrations would be completely additive, since not 

all the inflowing water into each head pond is anticipated to mix evenly with the entire volume 

of the head pond and then move downstream. The shoreline water may mix less than the 

water in the middle of the channel, therefore, some mercury may be retained longer in the 

shoreline areas, resulting in periodically higher than calculated concentrations in those areas, 

and lower than calculated concentrations in outflowing water.  
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Table 6-7: Estimated MEHg generation in Kapuskasing Project headponds 

 
Head Pond 

Estimated Incremental MeHg Concentration in Outflowing Water (ng/l) 

Existing LTAF Power Flow 
1:2 Year 

Flood Flow 

Buchan Falls 0.04 to 0.06 0.038 0.028 0.006 

Clouston Rapids 0.04 to 0.06 0.007 0.006 0.001 

Cedar Rapids 0.06 to 0.08 0.008 0.006 0.001 

Additive Outflow at 
Cedar Rapids 

n/a 0.053 0.039 0.008 

 

When combining existing concentrations in the water with incremental due to new mercury 

generation the head ponds, a total concentration of 0.133 ng/L would occur. This remains 

significantly below the Canadian Water Quality Guideline for the Protection of Aquatic Life for 

methyl mercury (4 ng/L). 

6.3.5.2.2 Mitigation Measures 

All trees greater than 5 cm diameter at chest height will be harvested within the proposed 

inundation areas.  The removal of this woody material will decrease the amount of organic 

matter/carbon within the head pond areas. 

6.3.5.2.3 Net Effects and Significance of Net Negative Effects 

The predicted net effect is an increase in mercury in the water column of the head pond and 

Kapuskasing River downstream from Cedar Rapids compared to natural conditions. This 

increase is anticipated to be a maximum of 65 to 87.5% higher than existing levels 

downstream from Cedar Rapids, as a worst-case scenario. Actual measured levels are 

anticipated to be lower, due to the conservatism in the calculations.  

It is not possible to predict the duration that increased mercury levels will occur for. Previous 

research has shown that higher levels are typically observed for 3 to 10 years following head 

pond inundation, before going back to baseline levels. A similar situation is anticipated here.  

This is anticipated to result in increased mercury in aquatic biota, although this is assessed in 

different sections of the report.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Surface water quality is an important resource since it can potentially affect the biological 

functions provided by the Kapuskasing River, including supporting biota and potentially 

affecting human recreational use.  Surface water quality is viewed as a significant resource 

by stakeholders.  

Based on this, the value of the surface water quality resource in the vicinity of the Projects is 

High, since it is an important resource affecting other VEC and is important to stakeholders. 
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Magnitude of Effect 
The magnitude of change in mercury due to head pond inundation is anticipated to exceed 

baseline levels, but not exceed regulatory criteria (i.e., CWQG).  Therefore, the magnitude is 

anticipated to be Moderate. 

Geographic Extent of Effect 
The effect on surface water quality could potentially occur for a distance downstream of the 

Project footprint greater than 500 m.  Therefore the geographic extend of changes is 

anticipated to be High. 

Duration and Frequency of Effect 
The effect has the potential to occur for a period of 3 to 10 years following commencement of 

operations.  Therefore, the duration and frequency is Moderate to High. 

Reversibility of Effect 
The effect on water quality due to the head ponds is irreversible, since over time, it is 

anticipated that though equilibrium will be attained, an actual return to baseline conditions is 

unlikely.  

Ecological or Social Context 
The local area that would be impacted by changes in water quality is anticipated to have a 

Moderate resilience to the effect of moderate magnitude changes in surface water quality in 

the river.  

Probability of Effect 
There is a Moderate probability of the effect occurring with measurable changes in surface 

water quality.  

Overall Assessment 

This effect is determined to be Not Significant, given that changes in water quality are 

predicted to result in surface water that continues to meet CWQG values and a short-term 

duration for between 3 to 10 years following commencement of operations, before a constant 

mercury levels are restored. 

6.3.5.3 Storm Water Runoff 

6.3.5.3.1 Potential Effects 

Minor long-term changes in surface runoff patterns may result in the study area due to the 

presence of impermeable or less permeable surfaces associated with roads, parking areas 

and facility buildings.  This will likely result in decreased infiltration and a greater quantity of 

surface runoff from the affected area and potentially, the amount of runoff entering the White 

River.  However, given the small size of the affected area and the comparatively large size of 

the White River, no significant impact on runoff rate or quantity is expected as a result of 

minor alterations in local surface runoff. 
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6.3.5.3.2 Mitigation Measures 

Mitigation measures (a drainage collection system, rock-fill check dams and in-line sediment 

traps) will be used in the long-term ditch system adjacent to permanent access roads in order 

to address these potential impacts in access road areas.   

No additional mitigation will be implemented to prevent changes in stormwater runoff at the 

individual Project sites (e.g., powerhouse and adjacent parking areas). 

6.3.5.3.3 Net Effects and Significance of Net Negative Effects 

The net effect will be a minor change in stormwater runoff in the areas immediately adjacent 

to impervious or less pervious surfaces associated with permanent Project components.  This 

is unlikely to be measurable in areas away from access road areas which will be subject to 

overland flow.  

The following identifies the significance of these net negative effects. 

Value of Resource 
Surface water hydrology and hydraulics are an important resource since they can affect the 

biological and social functions provided by the Kapuskasing River, including supporting and 

maintaining aquatic habitat, maintaining surface water quality and affecting human uses of 

the river including navigation and recreation, as well as aesthetics.  Surface water is viewed 

as a significant resource by stakeholders.  

Surface water in tributaries may also be important to sustaining biological productivity within 

those tributaries (e.g., spawning or benthic invertebrate production.  

Surface water is not used as a source of potable water in the vicinity of the Project location.  

Based on this, the value of the surface water resource in the vicinity of the Projects is High, 

since it is an important resource affecting other VEC and VSC and is important to 

stakeholders. 

Magnitude of Effect 

The magnitude of change in the surface water runoff may be nominally above baseline levels, 

but the size of the affected area in context of the overall drainage area will be negligible.  

Therefore, the magnitude is anticipated to be Low. 

Geographic Extent of Effect 

The effect on surface water hydrology is unlikely to could occur for a distance downstream 

the Project footprint greater than 500 m.  Therefore, the geographic extend of changes is 

anticipated to be Moderate. 

Duration and Frequency of Effect 

The effect will occur periodically throughout the operational period during precipitation or 

snow melt events so the duration and frequency is Moderate. 
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Reversibility of Effect 
The effect on surface water hydrology is Non-Reversible until the Project features are 

decommissioned and removed, and normal stormwater runoff would be restored.  

Ecological or Social Context 
The local area that will be impacted by changes in hydrology is anticipated to have a high 

resilience to the effect of locally changed hydrology.  Therefore, the area has a Low fragility 

to the effect. 

Probability of Effect 
There is a High probability of the effect occurring since impervious and less pervious areas 

will be present.  

Overall Assessment 

This effect is determined to be Not Significant, given that changes in hydrology will be of a 

low magnitude and the surrounding area has a low fragility to such effects. 

6.3.5.4 Sanitary Sewage 

6.3.5.4.1 Potential Effects 

A wash sink and washroom facility may be located in each of the powerhouses. Discharges 

to waste material (sanitary sewage) directly to the environment (e.g., land or water) could 

potentially result in contamination and negative effects on biota.  

Accordingly, sewage will be managed either by the installation of a sewage system and septic 

bed or by a holding tank and regular removal by an MOE approved hauler to an MOE 

approved facility.  An accidental release of sewage could potentially occur from the sewage 

system or during the transfer of the sewage by the hauler.  Such a release could result in an 

adverse effect on surface water quality.   

6.3.5.4.2 Mitigation Measures 

To mitigate these potential impacts 

 the sewage holding tank, if applicable, is to be located such that an overflow would not 

enter into the natural environment (i.e., in a building or with secondary containment); 

 the septic system, if applicable, is to be installed and maintained in accordance with 

applicable regulations; 

 spill control and clean up equipment is to be available on site during transfer of sewage. 

6.3.5.4.3 Net Effects and Significance of Net Negative Effects 

No adverse effects on surface water quality will occur due presence of these facilities, 

provided the mitigation noted above is installed and implemented. 
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6.3.6 Aquatic Habitat 
 Aquatic habitat conditions within the Project Area will be altered over the long-term due to 

permanent component footprints (powerhouse, intake, tailrace and dam), head pond creation 

(i.e., increased surface water levels) and facility operation (i.e., flow and water level changes).   

Long-term facility maintenance activities (e.g., regular inspection, minor concrete repairs, 

access road use and maintenance) also have the potential to result in changes to aquatic 

habitat. 

In this section, aquatic habitat is discussed in general terms associated with the amount of 

habitat lost, altered and gained due to the Project with an indication of the general aquatic 

habitat functions provided by the habitat. 

The potential effects of the long-term Project on aquatic habitat include: 

 loss/alteration of aquatic habitat due to Project footprint; 

 alterations in aquatic habitat due to flow management during operations; 

 alterations in aquatic habitat due to water level management during operations, and 

 alterations in aquatic habitat due to facility maintenance activities. 

The physical changes that will occur and the predicted impacts resulting from those changes 

are discussed in the following sections.  Mitigation to prevent impacts or account for predicted 

changes to existing habitat is also discussed.  As the projects will result in Serious Harm to 

fish due to permanent alterations in the fish habitat, offsetting measures are required, and the 

conceptual offsetting plan is discussed in this document. Mitigation and offsetting plan details 

will be further discussed as part of the application for an Authorization under Section 35(2)(b), 

which will be required under the federal Fisheries Act. 

6.3.6.1 General Effects of Head Pond Creation 

A literature search was undertaken to identify characteristics of waterpower reservoirs and/or 

head ponds with respect to the productivity of their waters and associated littoral zones to 

assist in the determination of potential effects of the proposed Project.  It is noted that most of 

the research has been associated with reservoirs that are substantially larger than those to 

be created by this Project.  Nonetheless, the following sections provide an indication of the 

manner of change that may be expected in terms of the productivity of open reservoir waters 

(i.e., water borne nutrients and pelagic organisms), although the magnitude of change may 

be different for this Project (generally smaller) than noted for the reservoirs described below.  

Changes that take place to the productivity of the littoral zone are also noted and described.  

The applicability of this information to the Kapuskasing River Projects is then addressed in 

the following sections. 

Reservoir Formation Characteristics 
Hall et al. (1999) indicated that it is a widely accepted paradigm that newly formed reservoirs 

often pass through a series of changes in aquatic productivity and biotic community 
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composition following impoundment.  Initially, production of phytoplankton, crustaceans, 

benthic invertebrates and fish may increase for between 5 and 20 years, depending on the 

biomass of the flooded vegetation, the magnitude of the water level change and other factors.  

This period of trophic upsurge is often followed by a variable length period (3 to 30 years) of 

reduced production of benthic invertebrates and fish, although less is known of patterns of 

algal production and trends in nutrient fluxes and periphyton community changes.  Hall et al. 

(1999) showed that a third interval of slowly increasing fish production may occur in some 

reservoirs.   

Aquatic community change in response to reservoir formation may be distinctly different 

depending on the type of environment in which the reservoir is created.  This is shown by a 

comparison of the effects of reservoir formation in a river environment (Lake Diefenbaker) 

and reservoir formation in an existing lake environment (Buffalo Pound Lake) in 

Saskatchewan.  Creation of Lake Diefenbaker (approximately 500 km2 increase in surface 

area in an existing riverine environment) resulted in a rapid increase in aquatic production 

during the first 4 years of reservoir formation.  Water levels vary by >6 m/yr, resulting in a 

broad littoral zone composed of sand and rock with few macrophytes or benthic organisms.  

Aquatic production in Lake Diefenbaker is largely restricted to pelagic communities.  In 

comparison, Buffalo Pound Lake creation (approximately 5 km2 increases in surface area in 

an existing lacustrine environment) had little effect on shoreline development, with an 

approximately50% decline in algal production, but no change in invertebrate production.  

Impoundment and limited water level fluctuation (< 1 m) resulted in the development of 

extensive macrophyte beds, and development of littoral- and macrophyte-associated 

chironomid fauna.  Because shallow lakes like Buffalo Pound permit penetration of light to 

most of the lake bottom, macrophytes can rapidly colonize nearshore and open-water 

habitats once water levels are stable (Hall et al., 1999).  

Northcote and Atagi (1997) indicated that shortly after reservoir inundation, the predictable 

sequence of vegetation death and decomposition occurs, along with leaching from flooded 

soils, to result in changes in water quality conditions.  This includes changes in dissolved 

organic matter, humic compounds, biochemical oxygen demand, dissolved oxygen and 

nutrients, which in turn affects primary and secondary production, as well as fish growth and 

production.  However, the timing and magnitude of these changes can vary substantially with 

latitude, region, reservoir size, depth and retention time among other factors.   

Hydro-Quebec (2001) summarized the changes in water chemistry that occurred in the photic 

zone of three large hydroelectric reservoirs in northern Quebec.  They found that total 

inorganic carbon (TIC), which constitutes a major nutrient for the photosynthetic metabolism 

of algae and submerged aquatic vegetation (Wetzel, 1975) increased by 0.3 to 1.0 mg/L in 

year 1 following impoundment.  TIC peaked after year 4 and decreased to approximately 

baseline levels (or marginally higher) by year 6.  Total inorganic carbon may increase in 

recently flooded reservoirs due to the mineralization of organic carbon in peat and other 

flooded organic materials (St. Louis et al, 2003).  Total phosphorus levels typically began to 

increase immediately upon impoundment, with peak concentrations (which averaged 
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approximately 6 µg/L higher than baseline levels) occurring between 1 and 5 years following 

impoundment (Hydro-Quebec, 2001).  Total phosphorus levels remained elevated over 

baseline conditions for greater than 9 years following impoundment.  Phosphorus is a major 

nutrient of biotic metabolism and is often a limiting component of biological productivity 

(Wetzel, 1975).  Chlorophyll-a, which is a good indicator of the biomass of phytoplankton, 

increased immediately upon impoundment.  Peak levels of between 1.4 and 2.3 µg/L greater 

than baseline occurred between 3 and greater than 10 years following impoundment.  Levels 

decreased to lower than baseline between 9 and 15 years in the three reservoirs studied 

(Hydro-Quebec, 2001).  Wetzel (1975) indicated that, as the water of lakes receives 

increasing nutrient loading, there is a strong tendency for phytoplankton growth to increase to 

maximum capacity within existing limitations of temperature and light.  He also indicated that 

phytoplankton is largely restricted to lentic waters and larger rivers with reduced current. 

Zooplankton biomass in the Robert-Bourassa Reservoir, which was formed by damming a 

river, increased by 175% and peaked 3 years following impoundment.  It is hypothesized that 

the longer residence time in the reservoir might have allowed zooplankton to complete their 

life cycles within the reservoir without drifting farther downstream as they would have in the 

original riverine environment (Hydro- Quebec, 2001).  Campbell et al (1998) found that 

zooplankton biomass was significantly correlated with increased water retention time in a 

newly formed impoundment. 

Overall, it is generally accepted that the flooding of terrestrial vegetation and soils will result in 

changes in water chemistry and an associated increase in biological production in response 

to these changes.  However, the magnitude of water chemistry changes and biological 

productivity increases, as well as the timing and duration of this trophic upsurge is highly 

variable depending on a number of factors.  Randall (2003) indicated that wetted surface area 

was a strong predictor of productive capacity.  Smokorowski and Pratt (2007) indicated that 

there is overwhelming observational and experimental evidence linking trophic status and fish 

productivity.  They indicated that increasing nutrient loads typically results in increased fish 

production, although increased production is often concurrent with overall reductions in fish 

species richness, diversity and production of top predators.  

Littoral Zone Productivity 
There is an abundant amount of evidence to show that productivity is higher in the littoral 

zone than in pelagic and sub-littoral areas.  Wetzel (1975) indicated that littoral flora, 

including algae, phytoplankton and macrophytes, constitute a significant source of the 

synthesis of organic matter that contributes significantly to productivity.  Wetzel (1975) 

indicated that all non-living substrates in the photic zone are often colonized by microflora.  

Submerged macrophytes and the underwater portions of emergent macrophytes provide 

direct habitat for fish, but also provide an enormous surface area that can be colonized by 

microflora.  Algae living on macrophytes is often more productive than algae associated with 

non-living substrates, by up to an order of magnitude or more (Wetzel, 1975).  Wetzel (1975) 

indicated that experimental evidence has shown that primary rates of production for 

phytoplankton is 1.55 mg of Carbon/m2/hr, and the rate of production of epipelic algae 
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growing the substrate was 1.71 mg of Carbon/m2/hr.  However, the rate of production for 

algae epiphytic on macrophytes was 63.9 mg of Carbon/m2/hr.  Wetzel (1975) also indicated 

that productivity of littoral algae (i.e., change in biomass per m2 per year) is not much greater 

than that of phytoplankton, but where extensive submerged vegetation is available, the 

significantly large surface area available for colonization can result in a very high contribution 

of attached algae to total primary productivity.  Further, when this productivity is coupled with 

very high rates of production associated with emergent macrophytes, the littoral primary 

productivity can form a major input of organic matter to the watercourse (Wetzel, 1975). 

Makkay et al (undated) indicated that aquatic plants are the primary producers in the littoral 

zone and are essential habitat for invertebrates and fish.  Wetzel (1975) indicated that 

submergent vegetation productivity in Michigan ranged from 155 g/m2/yr for submerged chara 

to 565 g/m2/yr for submerged bulrush.  Wetzel (1975) also indicated that estimates of 

emergent vegetation productivity conducted in Minnesota range from 738 g/m2/yr in a sedge 

meadow to 2500 g/m2/yr in a creek.   

Lacoul and Freedman (2006) found that water velocities of 0.3 to 0.4 m/s may be associated 

with a relatively large biomass and richness of macrophytes.  Biomass and richness decline 

at higher velocities and velocities in excess of 1.0 m/s are inhospitable to aquatic vegetation.  

Lacoul and Freedman (2006) also note that, in general, the number of species present 

increases with area of suitable habitat indicating that the surface area of a water body may 

influence the richness of aquatic plants by affecting both the diversity and area of habitat.  

They also indicated that the most favourable substrate for aquatic plant growth is composed 

of a mixture of inorganic particles and is rich in humified organic matter.  

Keast and Harker (1977) indicated that 80 to 90% of the fish biomass in their study lake in 

Ontario was concentrated in the 0 to 2.5 m depth range.  Invertebrate density was also 

biased towards the margins of the lake, with 68% of the mean summer biomass being 

concentrated at depths shallower than 2.5 m.   

Smokorowski and Pratt (2007) summarized the literature relating to the effects of a change in 

physical structure and cover on fish and fish habitat and found that increasing macrophyte 

heterogeneity typically results in more abundant and diverse fish communities.  Macrophytes 

typically benefit small fish by altering the outcome of predator-prey interactions by improving 

survival, providing critical refugia from predators and increasing recruitment and growth rates 

(Smokorowski and Pratt, 2007).  Submerged macrophytes likely contribute more to habitat 

heterogeneity than other forms of aquatic macrophytes (Smokorowski and Pratt, 2007).  They 

also found that woody habitat supports similarly high Macro invertebrate densities as aquatic 

vegetation and supports greater invertebrate biomass than open sediments (Smokorowski 

and Pratt, 2007).  Northcote and Atagi (1997) also indicated that submerged trees and 

flooded terrestrial vegetation in reservoirs provide important fish habitat functions and that, in 

general, fish abundance and harvests are higher in littoral areas of reservoirs with flooded 

terrestrial vegetation than in those areas without. 
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Pratt and Smokorowski (2003) utilized a rapid visual technique to assess fish abundance, 

richness and diversity in nine different habitat types, based on depth, substrate and the 

percentage of submerged macrophyte cover.  The majority of species and life stages were 

associated with vegetated habitats, although macrophyte cover and structural complexity did 

not significantly influence fish assemblage patterns.  They found that shallow (<2 m) open 

mud habitats had significantly fewer species and lower mean scores and diversity than all the 

other habitat types.  Rocky habitats had lower mean scores and diversity than some 

vegetated habitat types with similar fish communities.  They concluded that the creation or 

enhancement of simple macrophyte communities could increase the richness, diversity and 

relative abundance of fishes in some environments.  Keast et al (1978) also found that 

aquatic vegetation supported the highest fish biomass and greatest species and year class 

diversity compared to rocky and sandy habitats. 

Randall et al (1996) also found that an index of fish production was significantly higher in 

littoral habitats with abundant submerged macrophytes than in adjacent areas with low 

macrophyte abundance.  Vegetated sites had higher densities of fish, smaller fish and greater 

species richness than unvegetated sites and fish abundance decreased with increased littoral 

zone slope (Randall et al, 1996). 

Pratt (2004) measured fish density, biomass and production in a variety of littoral zone 

habitats including beaver lodges, wood debris, rocks, aquatic vegetation and open water.  He 

found that beaver lodges supported the highest densities, area specific biomass and 

production, as measured by a Habitat Productive Index.  Wood habitats also had a 

significantly higher biomass than did open habitats. 

6.3.6.2 Project Effects of Head Pond Formation 

Based on the physical changes that will occur in the river reaches upstream from the three 

proposed waterpower facilities and the information above, it is likely that the following 

changes will occur within the head pond areas: 

 Greater water depth will provide more deep water refuge habitat within the head ponds.  

The areas will also have a larger surface area and will provide more habitat for certain 

fish populations and other organisms. 

 The initial flooding of riparian zone (mostly herbaceous, some woody), wetlands and 

upland forest (mostly woody and organic forest floor cover) will result in the release of 

soluble nutrients (carbon, nitrogen, phosphorus, etc) that will enhance primary production 

over a number of years.  Enhanced primary production will pass through the food chain 

and result in increased biomass of zooplankton, benthic organisms and fish.  When 

combined with the greater surface area and depth post-project, the reaches are expected 

to have a higher carrying capacity in terms of fish populations and other organisms. 

 Shallow littoral zone areas will be created in locations along the periphery of each head 

pond, which will be available to various organisms for their life purposes throughout the 

year.  As these areas mature and become vegetated, they will provide more shallow 
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water habitat than was present prior to project development.  These areas are expected 

to provide spawning grounds for Northern Pike and Yellow Perch, nursery grounds for 

Walleye (the primary recreational angling target species within this river system) and 

other spring spawning species, and abundant cover and foraging habitat. 

The specific predicted effects of each head pond are discussed in the following sections.  

6.3.6.3 Loss or Alteration of Aquatic Habitat due to Project Footprint 

6.3.6.3.1 Potential Effects 

Project components such as the concrete overflow spillways and the earth-fill dams will result 

in a long-term loss of aquatic habitat within the footprint of the structure constructed within 

existing portions of the Kapuskasing River.  Other Project components such as the headrace 

and tailrace channels will remain wetted and will continue to provide aquatic habitat, but the 

habitat conditions within the footprint of the structure will be altered due to excavation. 

Project components can also have a positive effect on aquatic habitat, if new aquatic habitat 

is created in currently terrestrial areas.  This could include excavations for headrace and 

tailrace channels.  

The head ponds created upstream from each facility will result in both positive and negative 

changes in aquatic habitat.  Head ponds will substantially increase the overall amount of 

wetted surface area and water volume within the river which would result in overall increases 

in fish community productivity in these specific reaches, although increases in productivity will 

not occur immediately.  The head ponds will also reduce flow velocity and increase water 

depth.  This may be a positive effect for some fish species and a negative effect for others, 

depending on habitat preferences and utilization.  The head ponds will also alter benthic 

invertebrate communities as long-term conditions may not be conducive to some benthic 

species (i.e., those adapted to fast flowing conditions), but may be more conducive to others 

(e.g., soft sediment species).  The area inundated by head ponds will also include disposal 

areas for excess earth and rock generated by the construction process at each site.  

Throughout this section, the concept of Serious Harm, as defined by the Fisheries Act, is 

used as a measure of the magnitude of potential effects on fish habitat. Serious Harm is 

interpreted by DFO (2014) as: 

 “The death of fish. 

 A permanent alteration to fish habitat of a spatial scale, duration or intensity that limits or 

diminishes the ability of fish to use such habitats as spawning grounds, or a nursery, 

rearing, or food supply areas, or as a migration corridor, or any other area in order to 

carry out one or more of their life processes. 

 The destruction of fish habitat of a spatial scale, or intensity that fish can no longer rely 

upon such habitats for use as spawning grounds, or as nursery, rearing, or food supply 

areas, or as a migration corridor, or any other area in order to carry out one or more of 

their life processes.”. 
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The effects of these permanent Project components and head ponds on aquatic habitat are 

discussed by facility in the following sections. 

Buchan Falls 

Areas of permanent aquatic habitat effects due to structural components at the Buchan Falls 

facility are identified in Figures 6-3 (upstream powerhouse option) and 6-4 (downstream 

powerhouse option) and the proposed head pond area is shown on Figure 6-5. 

Aquatic Habitat Losses 
The overflow spillway will be constructed within the main channel of the Kapuskasing River, 

just upstream from the crest of Buchan Falls. The portion of this structure below the high 

water mark is 310 m2, which will be permanently lost as fish habitat. The earth-fill 

embankment dam on the west side of the river will be partially constructed within a side 

channel at Buchan Falls. A total of 880 m2 of fish habitat will be lost due to the footprint of this 

structure and cessation of flow in the downstream part of the side channel, as is it anticipated 

that the side channel will remain dry without flow being supplied from upstream.  

Overflow Weir 

The area where the weir will be situated currently consists of moderate velocity rapids 

upstream from the crest of Buchan Falls, with predominantly exposed bedrock substrate.  

There are likely pockets of boulders and smaller rocky substrates within low velocity sections 

of the rapids, although detailed substrate mapping was not possible this area during baseline 

studies due to high velocity flow conditions and abundance of white water which prevented 

safe access and limited in-water visibility.  Based on the velocity of flow and abundance of 

bedrock, and the fact that the base of the rapids is a barrier to upstream fish movement at all 

flow rates, direct fish use of the area is anticipated to be limited to baitfish that are able to find 

refuge habitat in the lower velocity zones with rocky substrate and larger fish that may be 

moving downstream through the reach (although such movements are anticipated to be 

relatively limited).  The area would also provide some limited benthic invertebrate production, 

which would provide a source of downstream forage during drift events.  

Loss of this habitat will result in localized loss of aquatic habitat used by the local baitfish 

community and some benthic invertebrate production.  However, the predominance of 

bedrock substrate and high velocity flow is anticipated to limit the amount of production that 

occurs in the area.  

Embankment Dam 

The embankment dam is situated on a high velocity side channel that flows for approximately 

200 m around the crest of Buchan Falls. Flow velocity is high (2 m/s and greater) and 

substrate is predominantly bedrock. Aquatic habitat functions appear to predominantly be 

limited benthic invertebrate production and small, resident fish habitat.  

Loss of this habitat will result in localized loss of aquatic habitat used by the local baitfish 

community and some benthic invertebrate production.  However, the predominance of 
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bedrock substrate and high velocity flow is anticipated to limit the amount of production that 

occurs in the area./ 

Aquatic Habitat Alterations 
Tailrace – Upstream Powerhouse Option 

The proposed tailrace will be excavated into bedrock and will occupy a surface area of 

approximately 1,050 m2, which will be permanently wetted at all times.  Of this amount, 

approximately 530m2 will be within the existing river, while 520 m2 will be in an area above 

the average annual high water mark and therefore represent a gain in habitat.  

The aquatic habitat within the area affected by the tailrace provides spawning habitat for 

Walleye during spring and also provides riffle habitat for benthic invertebrate as well as small 

forage fish. A portion of the proposed footprint also provides fall staging and foraging habitat 

for Walleye. 

Excavation and exposure of bedrock throughout the tailrace will reduce the biological 

productivity of the footprint of the tailrace, since bedrock provides significantly less habitat 

value than the existing mix of boulder and cobble within the tailrace area.   

Therefore, the footprint of the tailrace will be altered compared to existing conditions, and it is 

no longer anticipated to provide spawning habitat for Walleye/sucker or benthic invertebrate 

production habitat.   

Tailrace – Downstream Powerhouse Option 

The proposed tailrace will be excavated into bedrock and will occupy a surface area of 

approximately1,030 m2, which will be permanently wetted at all times.  Of this amount, 

approximately 520 m2 will be within the existing river, while 510 m2 will be in an area above 

the average annual high water mark and therefore represent a gain in habitat.  

The aquatic habitat within the area affected by the tailrace provides forage for a number of 

large-bodied fish including Walleye. The congregation of large numbers of Walleye in the pool 

area at the downstream end of the tailrace has been noted during baseline studies. The 

congregation in the pool and feeding on invertebrates provided by the more turbulent, higher 

velocity gyres toward the middle of the channel is a unique feature of this location. The 

placement of the tailrace is anticipated to impact on the circulatory patterns within the pool. 

The shoreline area in the immediate cofferdam location presently has habitat suitable for 

Smallmouth Bass spawning, with woody debris being present. The habitat is also suitable for 

cover for other fish species and provides some benthic invertebrate habitat. 

Excavation and exposure of bedrock throughout the tailrace will reduce the biological 

productivity of the footprint of the tailrace, since bedrock provides significantly less habitat 

value than the existing mix of boulder and cobble within the tailrace area.   

Therefore, the footprint of the tailrace will be altered compared to existing conditions, and it is 

no longer anticipated to provide benthic invertebrate production habitat or Smallmouth Bass 

spawning habitat. Changes in flow velocity and vector due to the tailrace may also affect 
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Walleye staging and foraging, but fish are expected to adapt by utilizing other areas of the 

pool outside of the main flow from the tailrace.    

Aquatic Habitat Gains and Enhancements 
New aquatic habitat will be created in the intake channel and in the tailrace channel, as 

described in the following sections. 

Intake Channel 

The approach and open power channel upstream from the powerhouse will occupy an overall 

surface area of approximately 14,000 m2 for the upstream powerhouse option or 15,500 m2 

for the downstream powerhouse option (Figures 6-3 and 6-4).  This area will be newly wetted 

area, excavated into the existing bank. 

It is anticipated that these features will provided limited aquatic habitat that could potentially 

be colonized by some benthic invertebrates and small fish and could provide periodic 

foraging habitat for larger fish species, although they are not designed to provide fish habitat. 

Further, fish use of the areas is discouraged, to minimize the potential for fish entrainment 

through the powerhouse.  

Therefore, this increase in habitat is not considered to represent a positive gain in aquatic 

habitat.  

Tailrace Channel 

The tailrace channel will create between 510 and 520 m2 of new aquatic habitat (depending 

on which option is selected) within a currently terrestrial area. However, the tailrace is 

anticipated to be excavated to bedrock and will provide limited functional aquatic habitat. 

Therefore, this is not considered to represent a productive gain in aquatic habitat.  

Proposed Offsetting Habitat Features 

As shown on Figure 6-3, Xeneca is proposing to construct fish habitat enhancement features 

in the Kapuskasing River approximately 150 m downstream from the proposed Buchan Falls 

powerhouse, as part of the offsetting plan to address Serious Harm to fish. The enhancement 

feature will consist of rock fill on either side of the channel to create shallow spawning and 

riffle benthic invertebrate habitat in an area that does not currently provide such features. The 

overall surface area of suitable habitat for these purposes is 3,740 m2. The results of the 

hydraulic model used to confirm that flow velocity at the proposed spawning habitat 

enhancement areas is sufficient for spawning purposes is shown in Figure 6-6. 

Summary 
Table 6-8 summarizes the losses and alterations of fish habitat that will occur due to Project 

component footprints at the Buchan Falls facility.  
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Table 6-8: Fish Habitat Losses and Alterations at Buchan Falls 

Project 
Component 

Approximate 
Area of Fish 

Habitat Affected 

Existing Habitat 
Functions 
Affected 

Post-
Development 

Habitat 
Functions 

Serious Harm 
(Y/N) 

Fish Habitat Losses 

Overflow Weir  310 Limited benthic 
invertebrate 
production in high 
velocity rapids 
with bedrock 

None No 

Embankment 
Dam 

880 Limited benthic 
invertebrate 
production in high 
velocity rapids 
with bedrock in 
side channel 

None No 

Total 1,190    

Fish Habitat Alterations 

Tailrace – 
upstream 
powerhouse 

530 Spawning, 
benthic 
production and 
foraging 

Limited benthic 
production and 
foraging 

Yes 

Tailrace – 
downstream 
powerhouse 

520 Benthic 
production and 
foraging 

Limited benthic 
production and 
foraging 

Yes 

Total 520 - 530    

Table 6-9 summarizes the gains/enhancements of fish habitat that will occur due to the 

Buchan Falls facility to mitigate losses and adverse alterations identified in Table 6-8. 

Table 6-9: Fish Habitat Gains and Enhancements at Buchan Falls 

Project 
Component 

Approximate 
Area of Fish 

Habitat Gained 

Approximate 
Area of Fish 

Habitat 
Enhanced 

Existing 
Habitat 

Functions 
Affected 

Post-
Development 

Habitat 
Functions 

Fish Habitat 
Enhancement 
Areas 

n/a 3,740 Generalized 
benthic 
production and 
foraging 

Spawning, 
benthic 
production and 
foraging 

Tailrace Channel 510 or 520 n/a n/a – currently 
terrestrial 

Limited benthic 
production and 
foraging 

Intake Channel 14,000 or 15,500 n/a n/a – Currently 
terrestrial 

Limited benthic 
production and 
foraging 

Total 14,520 or 16,510 3,740   

 

In summary, approximately 1,190 m2 of aquatic habitat will be lost due to the footprint of the 

permanent Project components (weir and embankment dam).  The loss will primarily be in the 

high velocity, bedrock dominated rapids at the head of Buchan Falls, with some loss also in 
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high velocity side channel around the crest of the falls.  These areas do not provide any 

critical habitat function, but may provide some generalized benthic production and foraging 

habitat. This loss of habitat is not anticipated to result in Serious Harm, per the Fisheries Act 

definition. 

Approximately 520 to 530 m2 of habitat in the tailrace will be altered, for the downstream and 

upstream powerhouse options, respectively, with a predicted decrease in habitat diversity, 

and therefore, overall productivity. These alterations constitute a Serious Harm to fish habitat, 

since they provide important spawning habitat (upstream powerhouse option) and important 

foraging and production areas.  

Approximately 510 to 520 m2 of aquatic habitat will be created due to excavation of the new 

tailrace at the facility. However, the productivity of this new habitat will be relatively low, as it 

is anticipated that it will be primarily exposed bedrock. 

Approximately 3,740 m2 of habitat will be enhanced to provide suitable spawning areas for 

species such as Walleye and suckers to ensure that the fish community of the Clouston 

Rapids has access to suitable spawning habitat and forage. These areas will also provide 

abundant benthic production habitat.  

Approximately 14,000 to 15,500 m2 of aquatic habitat will be created due to the intake 

channel excavation, and this will provide deep water habitat within the head pond.  Note that 

this increase in habitat is due to excavation for Project components at the site and does not 

take into account habitat gains due to the head pond inundation, which are anticipated to 

result in positive benefits to the aquatic community (see next section). However, this area is 

anticipated to have relatively low productivity, due to general lack of instream structure.  

Head Pond 
The proposed Buchan Falls head pond will extend approximately 4.3 km upstream from 

Buchan Falls dam under LTAF conditions, and 6.2 km upstream under 1:100 year flow 

conditions. The head pond will inundate Loon Rapids and Jackpine Rapids, resulting in a 

decrease in the availability of rapids habitat within the headpond area. However, the head 

pond will result in the creation of approximately 99 ha (990,000 m2) of aquatic habitat.  

At Loon Rapids, which consists of two main sections of rapids, water level at the LTAF will 

increase by approximately 5.3 m at the downstream end of the rapids and 1.5 m at the 

upstream end of the rapids. This will result in the loss of rapids characteristics, as water depth 

will be higher, velocity will be slower and more deposition of fine sediments may occur within 

the existing rocky substrate (currently dominated by bedrock and boulders, with cobble and 

some gravel at the downstream end). There are a number of areas along the shoreline that 

provide some cobble habitat that could potentially be used as spawning by Walleye and 

suckers. No Walleye were ever found spawning at Loon Rapids in 2011 or 2012, but some 

suckers were found, indicating that it does provide some spawning habitat.  

The aquatic habitat functions provided by Loon Rapids (e.g., fast water spawning, benthic 

invertebrate production, resident habitat for small fish, foraging for larger fish) will be 
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negatively affected by the changes brought on by the head pond, since the biophysical 

characteristics of Loon Rapids will be such that it will not provide any unique habitat that will 

support fast water habitat use. Therefore, no spawning for Walleye or suckers will be 

available at Loon Rapids and the benthic invertebrate community will change from a fast 

water adapted community to one that prefers slower moving environments. The overall 

existing area of rapids at Loon Rapids is approximately 18,000 m2. 

Jackpine Rapids is located approximately 4 km upstream from Buchan Falls and is 

considered to currently be a barrier to upstream fish movement. Some potential spawning 

habitat for Walleye and suckers is present at the base of the rapids, in an area with some 

cobble at the downstream end of the rapids. The water level at the downstream end of the 

rapids will be increased by approximately 1.4 m with the increase decreasing to zero at the 

upstream end of Jackpine Rapids. Following head pond creation Jackpine Rapids will no 

longer be a barrier to upstream fish movement. However, given the proposed water level 

increases, the area will not provide fast water habitat following head pond creation, and it is 

unlikely that Walleye or suckers would spawn at the rapids, and benthic community will 

change. Jackpine Rapids provides approximately 12,000 m2 of rapids type habitat.  

Therefore, between Jackpine and Loon Rapids, the head pond will result in the loss of 

approximately 30,000 m2 of rapids habitat and replacement of slower water habitat. This will 

have an impact on the small fish and benthic invertebrate communities that reside in those 

rapids, as characteristics will no longer be suitable to support rapids-adapted species, such 

as Longnose Dace. The species will likely be replaced by species more suited to slower 

flowing environments, similar to upstream and downstream reaches of the Kapuskasing 

River.  

The tributary entering the Kapuskasing River downstream from Loon Rapids will also be 

inundated by approximately 5.5 m of water. The tributary is currently a series of beaver dams 

and ponds dominated by robust emergent vegetation. During high flow periods, this area 

provides habitat suitable for spawning of Northern Pike and Yellow Perch. Following head 

pond inundation, the existing wetland vegetation within the area will likely perish, as water 

levels will be too high. Further, it is anticipated that emergent vegetation will be relatively 

limited in the head pond, due to fluctuating water levels during operations. Therefore, this 

area will no longer provide spawning habitat for Northern Pike and Yellow Perch. The head 

pond will inundate approximately 1.7 km of the downstream end of the watercourse. Although 

the emergent vegetation is not evenly distributed, with portions of open water in beaver 

ponds, the approximate area of wetland is approximately 68,000 m2 (assuming an average 

width of 45 m of vegetation along the 1.7-km length of channel that will be inundated. 

The remaining areas of the proposed head pond are currently a mix of moderate to slow 

moving runs, with woody debris along the shoreline and some areas of emergent and 

submergent vegetation.  The lower approximately 1.5 km of the proposed head pond will be 

substantially changed due to inundation by approximately 5.5 m of the water at the LTAF. 

This will result in a substantial increase in the amount of wetted fish habitat available for the 
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community and it will approximate a small lake environment, being approximately 850 m wide 

and 5.5 m deep at the Maximum Target Operating Level. Existing wetland vegetation around 

the periphery will be lost, as will existing shoreline habitat features (e.g., woody debris, 

overhanging vegetation).  

Overall, flow will be slower moving and water depth will be increased, but the reach will 

continue to provide l soft sediment invertebrate production throughout the head pond 

including in the newly inundated areas of terrestrial soil along the channel margins.  Some 

wetland vegetation may also grow along the shoreline, although this may be limited to 

submergent vegetation in deeper areas below the normal water level fluctuation zone, or 

emergent vegetation within the area inundated periodically above the Maximum Target 

Operating Level. Wetland vegetation is unlikely to grow within the Normal Operating Zone 

due to the regular fluctuation in water levels.  

Overall, it is predicted that habitat changes in the Buchan Falls head pond will result in some 

minor changes to the fish community composition of the area, since rapids-adapted species 

will no longer have their preferred habitat available, and will likely need to move upstream or 

downstream outside of the head pond to find suitable habitat. However, the other species 

known to be present in the current head pond area (e.g., White Sucker, Yellow Perch, 

Northern Pike, Smallmouth Bass, Spottail Shiner and potentially Walleye), will continue to 

persist within the head pond, as they species are all known to reside in both riverine and lake 

environments.  

Overall, there is a significant increase in the amount of habitat available in the head pond, 

since 990,000 m2 of habitat will be created. This increase in habitat will create more available 

area for benthic invertebrate production and fish production, since more habitat will be 

available to support increases in fish abundance. Existing fish abundance in the reach was 

found to be very limited during baseline studies (e.g., RIN and spawning studies), and 

abundance is anticipated to increase as a result of the headpond, which is a positive effect. 

Therefore, it is clear that additional habitat will be available, which can support increased 

numbers of fish, so the next step of the assessment is to determine if all critical life stage 

requirements for the species anticipated to reside in the head pond will be met. The most 

critical habitat requirement for species such as Walleye and White Sucker is rapids habitat for 

spawning. Loon and Jackpine Rapids will be altered in such a way that they will not provide 

spawning habitat. Therefore, Walleye and White Sucker will be forced to locate alternative 

spawning areas. It is anticipated that these fish will move upstream to spawn at sites above 

the head pond, such as the Outlet Rapids, which do provide suitable spawning habitat for 

such species, or even further upstream above Kapuskasing Lake. Therefore, sufficient rapids 

habitat for spawning is anticipated to be available for the fish community of the head pond, 

although fish that previously spawned at Loon or Jackpine Rapids will be forced to undertake 

longer migrations upstream to find the suitable habitat. Outlet Rapids is approximately 16 km 

upstream from Jackpine Rapids. Given that fish are known to currently migrate from above 

Outlet Rapids downstream to Cedar Rapids, this distance is considered to be within the range 
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of suitable migrations for spawning with no negative effects on fish. There may be some 

increase in competition for suitable spawning habitat at Outlet Rapids or other upstream 

rapids, due to more fish using the resources, but given the currently low populations in the 

proposed head pond, this increased competition is not anticipated to result in decreases in 

population size, and is therefore not anticipated to be a limiting factor for population carrying 

capacity.  

Existing Northern Pike and Yellow Perch spawning habitat will also be lost due to head pond 

inundation, particularly within the tributary downstream from Loon Rapids. Although some 

emergent vegetation is anticipated to grow along the shorelines of the headpond, water level 

fluctuation due to operations may limit the amount of emergent vegetation that persists over 

the long term. However, a substantial amount of wetland habitat will continue to exist within 

the tributary, upstream from the head pond inundation area. Emergent vegetation is abundant 

over an approximately 1.7-km long reach of the tributary, providing a similar amount of 

emergent habitat to that which is predicted to be lost (i.e., 68,000 m2). Thus, although a 

substantial amount of wetland habitat will be lost, the residual amount appears to be 

adequate to support spawning, incubation and foraging of fish from the head pond. Therefore, 

this is not anticipated to be a limiting factor for production of pike and perch from the head 

pond.  

Foraging resources are an important component of fish habitat. The existing river channel 

provides benthic invertebrate and small fish forage as the primary forage items. Existing 

benthos likely come primarily from Loon and Jackpine Rapids, with soft sediment 

invertebrates throughout the intervening reaches. In the new headpond, benthic invertebrate 

production will be limited to a community more consistent with large river and lake 

environments, with no rapids-adapted species. Therefore, production is primarily anticipated 

to occur in-situ, with limited downstream drift occurring. Such a community will continue to 

provide forage for small fish and larger fish such as White Suckers, although the fish 

community may have to adapt to the change in forage resources. However, the head pond is 

also anticipated to have increased resources in the new littoral zone (at least for a period of 

time after inundation) in the form of algae and phytoplankton, therefore forage resources will 

remain present year-round. Forage is not anticipated to be a limiting factor, although fish may 

have to move longer distances to obtain rapids adapted benthos at locations such as at 

Outlet Rapids. However, such foraging movements are consistent with the current pattern of 

habitat use on Kapuskasing River. Overwintering habitat is anticipated to be more abundant 

in the deeper portions of the head pond upstream from the Buchan Falls Dam, so that will not 

be a limiting factor either.  

Overall, habitat conditions will change, but it is anticipated that increased populations of 

Walleye, Northern Pike, White Sucker, Yellow Perch and Smallmouth Bass will occur due to 

the increased overall area of habitat and the continued availability of all required habitat types 

either within or upstream of the head pond. Fish may undertake seasonal movements to find 

suitable rapids habitat for spawning and foraging, but this is not anticipated to have any 
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significant negative effect on populations. Therefore, head pond inundation is not anticipated 

to result in Serious Harm to fish.     

No additional mitigation (i.e., habitat creation or enhancement within the head pond) is 

proposed, since it is anticipated that all critical habitat requirements for the species of interest 

in the long-term head pond fish community will be met.   

Clouston Rapids 
Areas of permanent aquatic habitat effects at the Clouston Rapids facility are identified in 

Figure 6-7. 

Aquatic Habitat Losses 
The overflow spillway will be constructed within the main channel of the Kapuskasing River, 

approximately 380 m upstream from the lower end of Clouston Rapids. The portion of this 

structure below the high water mark is 770 m2, which will be permanently lost as fish habitat.  

The area where the weir will be situated currently consists of moderate velocity rapids in the 

Clouston Rapids reach, with predominantly boulder substrate.  There are likely pockets of 

smaller rocky substrates within lower velocity sections of the rapids, as well as areas of 

exposed bedrock, although detailed substrate mapping was not possible this area during 

baseline studies due to high velocity flow conditions and abundance of white water which 

prevented safe access and limited in-water visibility.  The area would provide resident habitat 

to a small fish community of rapids-adapted species (e.g., Longnose Dace and Mottled 

Sculpin), possibly foraging habitat for Walleye, and movement habitat for a variety of species 

that move through Clouston Rapids. The area would also provide benthic invertebrate 

production, which would provide a source of downstream forage during drift events. The 

footprint is not known to provide spawning habitat for Walleye and suckers, as spawning was 

found to occur downstream near the mouth of the rapids.  

Loss of this habitat will result in localized loss of aquatic habitat used by the local baitfish 

community and some benthic invertebrate production.  This is anticipated to constitute a 

Serious Harm to fish due to this loss.  

Aquatic Habitat Alterations 
The proposed tailrace will be excavated into the existing river bed and adjacent terrestrial 

area, likely to bedrock and will occupy a surface area of approximately 2,130 m2, which will 

be permanently wetted at all times.  Of this amount, approximately 890 m2 will be within the 

existing river, while 1,240 m2 will be in an area above the average annual high water mark 

and therefore represent a gain in habitat.  

The existing aquatic habitat within the area affected by the tailrace provides riffle habitat for 

benthic invertebrate as well as small forage fish. The area does not appear to provide 

spawning habitat for Walleye.  
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Excavation and exposure of bedrock throughout the tailrace will reduce the biological 

productivity of the footprint of the tailrace, since bedrock provides less habitat value than the 

existing mix of boulder and some cobble within the tailrace area.   

Therefore, the footprint of the tailrace will be altered compared to existing conditions, and this 

is anticipated to be a Serious Harm to fish.   

Aquatic Habitat Gains and Enhancements 
New aquatic habitat will be created in the intake channel and in the tailrace channel, as 

described in the following sections. 

Intake Channel 

The approach and open power channel upstream from the powerhouse will occupy an overall 

surface area of approximately 480 m2.  This area will be newly wetted area, excavated into 

the existing bank. 

It is anticipated that the intake channel will provided limited aquatic habitat that could 

potentially be colonized by some benthic invertebrates and small fish and could provide 

periodic foraging habitat for larger fish species, although they are not designed to provide fish 

habitat.  

Tailrace Channel 

The tailrace channel will create 1,240 m2 of new aquatic habitat within a currently terrestrial 

area. However, the tailrace is anticipated to be excavated to bedrock and will provide limited 

functional aquatic habitat. Therefore, this is not considered to represent a significant gain in 

aquatic habitat.  

Summary 
Table 6-10 summarizes the losses and alterations of fish habitat that will occur due to Project 

component footprints at the Clouston Rapids facility.  

Table 6-10: Fish Habitat Losses and Alterations at Clouston Rapids 

Project 
Component 

Approximate 
Area of Fish 

Habitat 
Affected 

Existing Habitat 
Functions 
Affected 

Post-
Development 

Habitat 
Functions 

Serious Harm 
(Y/N) 

Fish Habitat Losses 

Dam  770 Benthic 
invertebrate 
production and 
fish habitat in 
moderate to high 
velocity rapids 

None Yes 
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Project 
Component 

Approximate 
Area of Fish 

Habitat 
Affected 

Existing Habitat 
Functions 
Affected 

Post-
Development 

Habitat 
Functions 

Serious Harm 
(Y/N) 

Fish Habitat Alterations 

Tailrace 890 Benthic 
invertebrate 
production and 
fish habitat in 
moderate to high 
velocity rapids 

Limited 
benthic 
production 
and foraging 

Yes 

 

Table 6-11 summarizes the gains/enhancements of fish habitat that will occur due to the 

Clouston Rapids facility to mitigate losses and adverse alterations identified in Table 6-10. 

Table 6-11: Fish Habitat Gains and Enhancements at Clouston Rapids 

Project 
Component 

Approximate 
Area of Fish 

Habitat Gained 

Approximate Area 
of Fish Habitat 

Enhanced 

Existing 
Habitat 

Functions 
Affected 

Post-
Development 

Habitat Functions

Tailrace Channel 1,240 n/a Benthic 
production 
and foraging 

Benthic production 
and foraging 

Intake Channel 480 n/a n/a – 
Currently 
terrestrial 

Foraging and deep 
water refuge 

Total 1,720 n/a   

 

In summary, approximately 770 m2 of aquatic habitat will be lost due to the footprint of the 

permanent Project components (dam).  The loss will be in moderate velocity, boulder 

dominated rapids.  Some decrease in overall productivity is anticipated, predominantly in the 

biomass of benthos, since no productivity will occur in these areas. 

Approximately 890 m2 of habitat in the tailrace will be altered, with a predicted decrease in 

habitat diversity, and therefore, overall productivity.  

Approximately 1,240 m2 of habitat will be created in the tailrace, although this is anticipated to 

have relatively low productivity.  

Approximately 480 m2 of aquatic habitat will be created immediately upstream from the dam 

due to the intake channel excavation, and this will provide deep water habitat within the head 

pond.  Note that this increase in habitat is due to excavation for Project components at the 

site and does not take into account habitat gains due to the head pond inundation, which are 

anticipated to result in positive benefits to the aquatic community (see next section).  

Head Pond 
The proposed Clouston Rapids head pond will extend approximately 7.5 km upstream from 

Clouston Rapids dam to the Buchan Falls GS tailrace, under LTAF conditions (Figure 6-8). 
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The head pond will inundate Clouston Rapids, as well as two sets of rapids in the reach 

between Clouston Rapids and Buchan Falls, resulting in a decrease in the availability of 

rapids habitat within the headpond area. However, the head pond will result in the creation of 

approximately 20 ha (200,000 m2) of aquatic habitat. 

The Clouston Rapids reach upstream from the proposed dam will be inundated to a depth of 

approximately 11.8 m at the dam to approximately 5 m at the upstream end of the rapids. 

This will result in the alteration of approximately 1.16 km of rapids. Assuming an average river 

width of 50 m, the overall area of Clouston Rapids that will be altered is approximately 

58,000 m2.  The maximum width of the proposed head pond is approximately 230 m 

upstream from the dam. Therefore, this section will function as a deep, slow flowing, relatively 

narrow section of river and will not exhibit rapids characteristics.    

The first set of rapids upstream from Clouston Rapids is approximately 130-m long and 35 m 

wide, for a total estimated rapids area of 4,550 m2. This set of rapids will be inundated by 

approximately 3 to 4 of water following head pond creation and will be approximately 75 m 

wide. Therefore, this set of rapids will not function as rapids following head pond inundation.   

The second set of rapids upstream from Clouston Rapids is approximately 240-m long and 

35 m wide, for a total estimated rapids area of 8,400 m2. This set of rapids will be inundated 

by approximately 2 to 3 of water following head pond creation and will be approximately 65 m 

wide. Flow velocity will generally be slower during low flow conditions, but during flood 

conditions, velocity may be somewhat higher. However, it is not anticipated that this rapids 

will function as a rapids following head pond inundation.   

Therefore, overall, the Clouston Rapids head pond will result in the conversion of 

approximately 71,000 m2 of existing rapids into a slower moving, deeper, wider river channel. 

It is anticipated that the fish and benthic invertebrate communities of the existing rapids will 

be altered from the current rapids-adapted communities to a community dominated by 

species tolerant of such conditions. Therefore, it is anticipated that benthic production by area 

will decrease, although the overall area for benthic production will increase. These areas will 

no longer provide spawning habitat for species such as Walleye and White sucker, although 

the occurrence of spawning at these areas was not confirmed during baseline studies.   

The remaining areas of the proposed head pond are currently a mix of moderate to slow 

moving runs, with woody debris along the shoreline and some areas of emergent and 

submergent vegetation.  There are some short sections of rapids interspersed throughout the 

reach as well. Water level increases upstream from the second set of rapids noted above will 

be relatively low compared to the magnitude of increase that will occur immediately upstream 

from the dam. Water levels will increase by approximately 1.5 m, approximately 3 km 

upstream from the dam, tapering down to no increase at the Buchan Falls GS tailrace, 76 km 

upstream. This will result in an increase in the amount of wetted fish habitat available for the 

community. Existing wetland vegetation around the periphery will likely perish due to high 

water levels.  Short rapids sections will continue to exhibit faster flows during higher flow 

periods, although rapids characteristics will be reduced during other periods.  
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Overall, flow will be slower moving and water depth will be increased, but the reach will 

continue to provide soft sediment invertebrate production throughout the head pond including 

in the newly inundated areas of terrestrial soil along the channel margins.  Some wetland 

vegetation may also grow along the shoreline, although this may be limited to submergent 

vegetation in deeper areas below the normal water level fluctuation zone, or emergent 

vegetation within the area inundated periodically above the Normal Operating Level. Wetland 

vegetation is unlikely to grow within the Normal Operating Zone due to the regular fluctuation 

in water levels.  

Overall, it is predicted that habitat changes in the Clouston Rapids head pond will result in 

some minor changes to the fish community composition of the area, since rapids-adapted 

species will no longer have their preferred habitat available, and will likely need to move 

upstream or downstream outside of the head pond to find suitable habitat. However, the other 

species likely present in the current head pond area (e.g., White Sucker, Yellow Perch, 

Northern Pike, Smallmouth Bass, Spottail Shiner and potentially Walleye), will continue to 

persist within the head pond, as they species are all known to reside in both riverine and lake 

environments.  

Overall, there is a significant increase in the amount of habitat available in the head pond, 

since 200,000 m2 of habitat will be created. This increase in habitat will create more available 

area for benthic invertebrate production and fish production, since more habitat will be 

available to support increases in fish abundance, which is a positive effect. 

Therefore, it is clear that additional habitat will be available, which can support increased 

numbers of fish, so the next step of the assessment is to determine if all critical life stage 

requirements for the species anticipated to reside in the head pond will be met. The most 

critical habitat requirement for species such as Walleye and White Sucker is rapids habitat for 

spawning. The existing rapids in the proposed head pond will be altered in such a way that 

they will not provide spawning habitat. Therefore, Walleye and White Sucker will be forced to 

locate alternative spawning areas. It is anticipated that these fish will move upstream to 

spawn at Buchan Falls, which is known to be a spawning site for Walleye and White Sucker. 

Further, fish habitat enhancements are proposed downstream from Buchan Falls GS to 

provide approximately 3,740 m2 of suitable habitat for fast-water spawning and benthic 

invertebrate production. Therefore, although the amount of rapids anticipated to be converted 

to slower moving environments significantly exceeds the amount that remain or be enhanced 

at the base of Buchan Falls GS, this residual/enhanced amount is anticipated to be sufficient 

to continue to provide abundant spawning resources for the head pond fish community. Given 

that spawning currently occurs below Buchan Falls GS and Clouston Rapids, it is thought that 

the fish that do currently spawn at Buchan are those that reside between Clouston Rapid and 

Buchan, so fish will likely be spawning at the same location. There may be some increase in 

competition for suitable spawning habitat at Buchan Falls, due to more fish using the 

resources, but this increased competition is not anticipated to result in decreases in 

population size, and is therefore not anticipated to be a limiting factor for population carrying 

capacity.  
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There are no significant expanses of existing Northern Pike and Yellow Perch spawning 

habitat in the proposed head pond area, with emergent vegetation generally being limited to 

narrow bands along the existing shoreline. These areas will likely be lost due to head pond 

inundation, particularly in the downstream reaches of the head pond (some may persist at the 

upstream end of the headpond). However, some emergent vegetation is anticipated to grow 

along the shorelines of the headpond above the normal operating zone at an elevation that is 

seasonally inundated during high flow periods, when the plants are operating in ROR mode, 

and submergent vegetation is anticipated to grow below the bottom of the Normal Operating 

Zone at a depth that will be constantly inundated. Thus, although some wetland habitat will be 

lost, the residual amount is anticipated to be sufficient to support spawning, incubation and 

foraging of fish from the head pond. Therefore, this is not anticipated to be a limiting factor for 

production of pike and perch from the head pond.  

Foraging resources are an important component of fish habitat. The existing river channel 

provides benthic invertebrate and small fish forage as the primary forage items. Existing 

benthos likely come primary from the rapids sections, with soft sediment invertebrates 

throughout the intervening reaches. In the new headpond, benthic invertebrate production will 

be limited to a community more consistent with large river and lake environments, with no 

rapids-adapted species. Therefore, production within the head pond itself is primarily 

anticipated to occur in-situ. Such a community will continue to provide forage for small fish 

and larger fish such as White Suckers, although the fish community may have to adapt to the 

change in forage resources. However, the head pond is also anticipate to have increased 

resources in the new littoral zone (at least for a period of time after inundation) in the form of 

algae and phytoplankton, therefore forage resources will remain present year-round. Rapids 

habitat will remain present at Buchan Falls (within the bypass reach) and fast water benthic 

production will occur at the proposed fish habitat enhancements downstream from Buchan 

Falls. Therefore, rapids adapted benthic communities will remain present at the upstream end 

of the head pond and will continue to provide forage for the head pond fish community. 

Therefore, forage is not anticipated to be a limiting factor, although fish may have to move 

longer distances if they want to forage primarily on rapids adapted benthos (e.g., move 

upstream to Buchan Falls). However, such foraging movements are consistent with the 

current pattern of habitat use on Kapuskasing River.  

Overwintering habitat is anticipated to be more abundant in the deeper portions of the head 

pond upstream from the Clouston Rapids Dam, so that will not be a limiting factor either.  

Overall, habitat conditions will change, but it is anticipated that increased populations of 

Walleye, Northern Pike, White Sucker, Yellow Perch and Smallmouth Bass will occur due to 

the increased overall area of habitat and given that all necessary habitat types will remain 

available in the reach between the Clouston Rapids dam and the Buchan Falls GS. 

Therefore, head pond inundation is not anticipated to result in Serious Harm to fish.     
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No additional mitigation (i.e., other than the proposed enhancements downstream from 

Buchan Falls GS) is proposed, since it is anticipated that all critical habitat requirements for 

the species of interest in the long-term head pond fish community will be met.  

Cedar Rapids 
Areas of permanent aquatic habitat effects at the Cedar Rapids facility are identified in 

Figure 6-9. 

Aquatic Habitat Losses 
The dam will be constructed within the main channel of the Kapuskasing River, approximately 

120 m upstream from the downstream end of Cedar Rapids. The portion of this structure 

below the high water mark is 470 m2, which will be permanently lost as fish habitat.  

The area where the dam will be situated currently consists of moderate velocity rapids within 

the Cedar Rapids reach, with predominantly boulder and bedrock substrate.  There are likely 

pockets of smaller boulders and smaller rocky substrates within low velocity sections of the 

rapids, although detailed substrate mapping was not possible this area during baseline 

studies due to high velocity flow conditions and abundance of white water which prevented 

safe access and limited in-water visibility.   

Loss of this habitat will result in localized loss of aquatic habitat used by the local baitfish 

community and benthic invertebrate production. There will also be a reduction in large fish 

foraging habitat. No loss in existing spawning habitat is anticipated to occur due to the 

footprint of the dam, as spawning is known to occur further downstream and the end of Cedar 

Rapids.  This permanent loss will constitute Serious Harm to fish.   

Aquatic Habitat Alterations 
No permanent project feature will result in permanent alterations to existing aquatic habitat.   

Aquatic Habitat Gains and Enhancements 
New aquatic habitat will be created in the intake channel and in the tailrace channel, as 

described in the following sections. 

Intake Channel 

The intake channel upstream from the powerhouse will occupy an overall surface area of 

approximately 950 m2, which will be newly wetted area, excavated into the existing bank. 

It is anticipated that this will provided limited aquatic habitat that could potentially be 

colonized by some benthic invertebrates and small fish and could provide periodic foraging 

habitat for larger fish species, although they are not designed to provide fish habitat.  

Tailrace Channel 

The tailrace channel will create 520 m2 of new aquatic habitat within a currently terrestrial 

area. However, the tailrace is anticipated to be excavated to bedrock and will provide limited 

functional aquatic habitat.  
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Proposed Offsetting Habitat Features 

As shown on Figure 6-9, Xeneca is proposing to construct a fish habitat enhancement feature 

in the Kapuskasing River approximately 140 m downstream from the proposed Cedar Rapids 

powerhouse, as part of the offsetting plan to address Serious Harm to fish. The enhancement 

feature will consist of rock fill on the east and mid part of the channel to create shallow 

spawning and riffle benthic invertebrate habitat in an area that does not currently provide 

such features. The overall surface area of suitable habitat for these purposes is 5,930 m2. 

The results of the hydraulic model used to confirm that flow velocity is sufficient for spawning 

purposes is shown in Figure 6-10. 

Summary 
Table 6-12 summarizes the losses and alterations of fish habitat that will occur due to Project 

component footprints at the Cedar Rapids facility.  

Table 6-12: Fish Habitat Losses and Alterations at Cedar Rapids 

Project 
Component 

Approximate 
Area of Fish 

Habitat 
Affected 

Existing Habitat 
Functions 
Affected 

Post-
Development 

Habitat 
Functions 

Serious Harm 
(Y/N) 

Fish Habitat Losses 

Dam 470 Benthic 
invertebrate and 
fish production in 
high velocity 
rapids  

None Yes 

 

Table 6-13 summarizes the gains/enhancements of fish habitat that will occur due to the 

Cedar Rapids facility to mitigate losses and adverse alterations identified in Table 6-12. 

Table 6-13: Fish Habitat Gains and Enhancements at Cedar Rapids 

Project 
Component 

Approximate 
Area of Fish 
Habitat Gained 

Approximate 
Area of Fish 
Habitat 
Enhanced 

Existing 
Habitat 
Functions 
Affected 

Post-
Development 
Habitat 
Functions 

Downstream 
Spawning Bed 

n/a 5,930 Benthic 
production 
and foraging 

Spawning, 
benthic 
production and 
foraging 

Tailrace Channel 520 n/a n/a – 
Currently 
terrestrial 

Limited benthic 
production and 
foraging 

Intake Channel 950 n/a n/a – 
Currently 
terrestrial 

Limited benthic 
production and 
foraging 

Total 1,470 5,930   
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In summary, approximately 470 m2 of aquatic habitat will be lost due to the footprint of the 

permanent dam. The loss will primarily be in the moderate to high velocity, bedrock and 

boulder dominated rapids.  Some decrease in productivity is anticipated, predominantly in the 

biomass of benthos, since no productivity will occur in this area. 

Approximately 5,930 m2 of habitat will be enhanced to provide suitable spawning areas for 

species such as Walleye and suckers to ensure that the fish community downstream from 

Cedar Rapids has access to suitable spawning habitat and forage.  

Approximately 1,470 m2 of aquatic habitat will be created in the intake and tailrace due to 

excavation in currently terrestrial areas, although those are considered low productivity 

habitats. 

Head Pond 
The proposed Cedar Rapids head pond will extend approximately 9.5 km upstream from 

Cedar Rapids dam to the Clouston Rapids dam and tailrace, under LTAF conditions 

(Figure 6-11). The head pond will inundate the upstream end of Rapids, as well as one small 

rapid approximately 100 m upstream from Cedar Rapids, resulting in a decrease in the 

availability of rapids habitat within the headpond area. However, the head pond will result in 

the creation of approximately 27 ha (270,000 m2) of aquatic habitat. 

The Cedar Rapids reach upstream from the proposed dam will be inundated to a depth of 

approximately 7 m at the dam to approximately 0.5 m at the upstream end of the rapids. This 

will result in the alteration of approximately 600 km of rapids. Assuming an average river 

width of 50 m, the overall area of Cedar Rapids that will be altered is approximately 30,000 

m2.  The maximum width of the proposed head pond is approximately 125 m upstream from 

the dam. Therefore, this section will function as a deep, slow flowing, and relatively narrow 

section of river and will not exhibit rapids characteristics.    

The small rapids upstream from Cedar Rapids is approximately 50-m long and 65 m wide, for 

a total estimated rapids area of 3,250 m2. This rapid will be inundated by approximately 3 to 4 

of water following head pond creation and will be approximately 75 m wide. Therefore, this 

rapids will not function as a rapids following head pond inundation.   

Therefore, overall, the Cedar Rapids head pond will result in the conversion of approximately 

33,250 m2 of existing rapids into a slower moving, deeper, wider river channel. It is 

anticipated that the fish and benthic invertebrate communities of the existing rapids will be 

altered from the current rapids-adapted communities to a community dominated by species 

tolerant of such conditions. Therefore, it is anticipated that benthic production by area will 

decrease, although the overall area for benthic production will increase. These areas will no 

longer provide spawning habitat for species such as Walleye and White sucker, although the 

occurrence of spawning at these areas was not confirmed during baseline studies.   

The Dunrankin River, the mouth of which is located approximately 700 m downstream from 

the base of Clouston Rapids, will be affected by the proposed head pond. The inundation 

zone will extend up to the approximate top of the first rapids on the Dunrankin River.  The 
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lower approximately 850 m upstream from the Kapuskasing River consists of a relatively slow 

and deep channel with fine substrates and some emergent and submergent vegetation along 

the shoreline. The head pond will result in an increase in water levels of approximately 

0.52 m at the LTAF. This may result in the mortality of some shoreline emergent vegetation, 

but it is anticipated that some would remain tolerant of this increased water level. Submergent 

vegetation is also considered to be tolerant of this minor increase. Therefore, no significant 

change in the existing vegetation of the lower reach is anticipated to occur. Beyond 850 m, 

the Dunrankin River consists of an approximately 130-m long set of rapids, dominated by 

boulder and cobble, with a relatively deeper pool/run in the mid-point. Further upstream, the 

Dunrankin River is an alternating series of riffles, runs and pools. The head pond will result in 

the inundation of the first set of rapids and will decrease the rapids characteristics, although it 

will remain as relatively shallow, moderately swift flowing water. Some species of benthos 

and fish that are intolerant of such changes may be eliminated from this section of rapids and 

forced to move upstream to unaffected sections to find suitable habitat. For example, 

Longnose Dace were found in this section of river in September 2010, and this species may 

not be able to adapt to slower flows, since it is a rapids adapted species. This species is 

anticipated to be locally extirpated from this rapids, but suitable habitat remains further 

upstream on the Dunrankin River, outside the inundation zone.  

The Dunrankin River likely provides spawning habitat for Walleye and White Sucker. No 

Walleye spawning was observed during spawning studies in 2012, but YOY sucker were 

captured in the rapids in September 2010, so it is likely that they were spawned in this 

location. However, use is considered to be relatively low, compared to at Clouston Rapids. 

Inundation will result in deeper water depths and slower flow velocity, potentially decreasing 

the suitability of the rapids for spawning. However, the incremental increase in these 

variables is relatively small, so spawning may continue for the anticipated relatively small fish 

community utilizing this site.   

The Dunrankin River is a cold-water tributary and is expected to provide habitat for Brook 

Trout, which have been captured in the mouth of the river. Inundation with water the 

Kapuskasing River and dilution of Dunrankin River inputs in the mouth area is anticipated to 

reduce the cold-water characteristics of the portion of the Dunrankin River affected by the 

head pond. This may result in seasonal changes in habitat use of Brook Trout, as they may 

be forced to go further upstream on the Dunrankin River out of the head pond inundation area 

to find suitable cold-water habitat, particularly during summer. This may result in some 

concentration of Brook Trout in a smaller section of river, with some minor effects due to 

increased competition for resources. Growth rates and condition may be affected to some 

degree.  

Spawning areas for Brook Trout in the Kapuskasing and/or Dunrankin River were not 

confirmed during the baseline studies conducted for the Project, but it is anticipated that 

Brook Trout may spawn at Clouston Rapids or in the Dunrankin River where suitable gravels 

are present for redd construction and groundwater upwellings are present to ensure survival 

of eggs through the winter. This could potentially include areas at the base of Clouston 
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Rapids and in the first rapids up the Dunrankin River, as well as further upstream on the 

Dunrankin River. The increase in water level in these areas due to the head pond may result 

in some minor change in groundwater discharge due to increased head of surface water over 

groundwater upwellings (Wondzell and Swanson, 1999). However, the small increase in head 

(~0.51 m maximum) is not anticipated to result in significant changes that would affect the 

viability of groundwater discharge areas for spawning. No change in substrate composition is 

anticipated to occur at Clouston Rapids or in the Dunrankin River. Although flow changes will 

occur at Clouston Rapids, gravels in the reach are generally protected in the lee of boulders 

and experience higher flows during freshet periods, therefore, modified peaking operations 

are not anticipated to result in negative effects on existing spawning gravels at Clouston 

Rapids. At the first set of rapids on the Dunrankin River, head pond inundation may have 

some minor effects on sedimentation process in the rapids, with some sedimentation 

occurring during low flow periods. However, higher flows in fall and spring are anticipated to 

result in cleansing of deposited sediments from gravels and groundwater flow at upwellings 

through the gravel is also anticipated to maintain any spawning sites free of fine sediments. 

Therefore, no negative effects on Brook Trout spawning area anticipated to occur at Clouston 

Rapids or the Dunrankin River.  

The remaining areas of the proposed head pond are currently a mix of moderate to slow 

moving runs, with woody debris along the shoreline and some areas of emergent and 

submergent vegetation.  Above the first rapids upstream from Cedar Rapids, water level will 

be approximately 0.51 m higher, tapering down to no increase at the base of Clouston Falls 

GS tailrace. This will result in an increase in the amount of wetted fish habitat available for the 

community. Some of the existing emergent vegetation along the shoreline may perish due to 

high water levels.   

Overall, flow will be slightly slower moving and water depth will be slightly increased, but the 

reach will continue to provide soft sediment invertebrate production throughout the head pond 

including in the newly inundated areas of terrestrial soil along the channel margins.  Some 

wetland vegetation may also grow along the shoreline, although this may be limited to 

submergent vegetation in deeper areas below the normal water level fluctuation zone, or 

emergent vegetation within the area inundated periodically above the Normal Operating 

Level. Wetland vegetation is unlikely to grow within the Normal Operating Zone due to the 

regular fluctuation in water levels.  

The head pond will inundate the downstream end of Clouston Rapids to the base of the 

Clouston Rapids GS tailrace to a depth of approximately 0.51 m at the end of the rapids, 

decreasing in an upstream direction. This is anticipated to result in minor decreases in flow 

velocity through the rapids, but turbulent, swift flows are anticipated to continue to occur with 

no significant changes in sediment transport, such that existing rocky areas will remain free of 

sediment. The function of this downstream section of rapids is provision of spawning habitat 

for Walleye and White Sucker, benthic invertebrate production habitat, small fish production, 

and foraging opportunities for a variety of fish species.  The functions provided by this section 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-62

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

are not anticipated to be negatively affected by minor increases in water depth and decreases 

in velocity.  

Overall, it is predicted that habitat changes in the Cedar Rapids head pond will result in some 

minor changes to the fish community composition of the area, since rapids-adapted species 

will no longer have their preferred habitat available, and will likely need to move upstream or 

downstream outside of the head pond to find suitable habitat. However, the other species 

likely present in the current head pond area (e.g., White Sucker, Yellow Perch, Northern Pike, 

Smallmouth Bass, Spottail Shiner and Walleye), will continue to persist within the head pond, 

as they species are all known to reside in both riverine and lake environments.  

Overall, there is a significant increase in the amount of habitat available in the head pond, 

since 270,000 m2 of habitat will be created. This increase in habitat will create more available 

area for benthic invertebrate production and fish production, since more habitat will be 

available to support increases in fish abundance, which is a positive effect. 

Therefore, it is clear that additional habitat will be available, which can support increased 

numbers of fish, so the next step of the assessment is to determine if all critical life stage 

requirements for the species anticipated to reside in the head pond will be met. The most 

critical habitat requirement for species such as Walleye and White Sucker is rapids habitat for 

spawning. Spawning is known to occur downstream from the Cedar Rapids facility, so the 

existing spawning habitat at Cedar Rapids will not be affected by the head pond. Spawning is 

also known to occur at the base of Clouston Rapids. As noted previously, the spawning 

habitat at Clouston Rapids is not anticipated to be significantly affected and spawning is 

anticipated to continue with no impacts to the population. Spawning is also anticipated to 

continue at the Dunrankin River.   

Northern Pike and Yellow Perch spawning habitat in the proposed head pond area is 

generally limited to narrow bands along the existing shoreline, although the pool downstream 

from Clouston Rapids has relatively abundant submergent vegetation stands throughout, with 

some emergents on the shoreline. The submergent stands are anticipated to remain, as the 

0.5 m increase in water depth is not anticipated to result in mortality of these plants. Some 

effects to the emergents along the shoreline may occur. However, some emergent vegetation 

is anticipated to grow along the shorelines of the headpond above the normal operating zone 

at an elevation that is seasonally inundated during high flow periods, when the plants are 

operating in ROR mode, and submergent vegetation is anticipated to grow below the bottom 

of the Normal Operating Zone at a depth that will be constantly inundated. Thus, although 

some emergent vegetation will be lost, the residual amount is anticipated to be sufficient to 

support spawning, incubation and foraging of fish from the head pond. Therefore, this is not 

anticipated to be a limiting factor for production of pike and perch from the head pond.  

Foraging resources are an important component of fish habitat. The existing river channel 

provides benthic invertebrate and small fish forage as the primary forage items. Existing 

benthos likely come primary from the Cedar Rapids and Clouston Rapids sections, with soft 

sediment invertebrates throughout the intervening reaches. In the majority of the new 
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headpond, benthic invertebrate production will be limited to a community more consistent with 

large river environments, with no rapids-adapted species (except for at the base of Clouston 

Rapids). Therefore, production within the head pond itself is primarily anticipated to occur in-

situ. Such a community will continue to provide forage for small fish and larger fish such as 

White Suckers, although the fish community may have to adapt to the change in forage 

resources. However, the head pond is also anticipate to have increased resources in the new 

littoral zone (at least for a period of time after inundation) in the form of algae and 

phytoplankton, therefore forage resources will remain present year-round. Rapids habitat will 

remain present at the downstream end of Clouston Rapids. Therefore, rapids adapted benthic 

communities will remain present at the upstream end of the head pond and will continue to 

provide forage for the head pond fish community. Therefore, forage is not anticipated to be a 

limiting factor, although fish may have to move longer distances if they want to forage 

primarily on rapids adapted benthos (e.g., move upstream to Clouston Rapids). However, 

such foraging movements are consistent with the current pattern of habitat use on 

Kapuskasing River.  

Overwintering habitat is anticipated to be more abundant in the deeper portions of the head 

pond upstream from the Cedar Rapids Dam, so that will not be a limiting factor either.  

Overall, habitat conditions will change, but it is anticipated that increased populations of 

Walleye, Northern Pike, White Sucker, Yellow Perch and Smallmouth Bass will occur due to 

the increased overall area of habitat and given that all necessary habitat types will remain 

available in the reach between the Cedar Rapids dam and the Clouston Rapids GS. 

Therefore, head pond inundation is not anticipated to result in Serious Harm to fish. 

No additional mitigation is proposed, since it is anticipated that all critical habitat requirements 

for the species of interest in the long-term head pond fish community will be met. 

6.3.6.3.2 Mitigation Measures 

The primary mitigation measure to minimize the potential for negative effects due to the 

project footprint is to minimize the size of the proposed facilities, including overall Project 

component size, as well as the size of the proposed head ponds.  Although habitat conditions 

within each head pond will generally change, minimizing the size of the head ponds will limit 

the magnitude of changes in water depth and flow velocity, to maintain benthic invertebrate 

and fish productivity in some areas, particularly, higher velocity rapids downstream from each 

site.  

Spawning beds/benthic habitat areas have been proposed at Buchan Falls and Cedar Rapids 

as a specific offsetting measure to ensure that the fish community of each head pond, and 

the reach downstream from Cedar Rapids has access to sufficient spawning resources.     

Mitigation in the head ponds includes leaving stumps in place to provide instream aquatic 

habitat for the fish community.  This will provide cover and benthic invertebrate areas. 
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6.3.6.3.3 Net Effects and Significance of Net Negative Effects 

The net effects include long-term alterations in aquatic habitat at each of the facilities, due to 

Project component footprints and the changes in aquatic habitat due to head pond creation.  

Table 6-14 summarizes the changes that will occur, in terms of m2 of aquatic habitat due to 

the permanent Project components and head ponds. 

Table 6-14: Summary of Project Footprint Effects on Aquatic Habitat 

Facility 
Approximate 
Habitat Loss 

(m2) 

Approximate 
Habitat 

Alteration 
(m2) 

Approximate 
Habitat 
Gain1 

(m2) 

Approximate 
Habitat 

Enhancement 
(m2) 

Approximate 
Head Pond 

Increase 
(m2) 

Buchan 
Falls 

1,190 530 14,520 3,740 990,000 

Clouston 
Rapids 

770 890 1,720 0 200,000 

Cedar 
Rapids 

470 0 1,470 5,930 270,000 

Total 2,430 710 17,710 9,760 1,460,000 

Note: 
1 Habitat Gain due to creation of new aquatic habitat associated with the Project footprint, excluding 
increase in aquatic habitat due to head pond inundation. 

The Project will result in Serious Harm to fish due to loss of habitat within the footprint of 

Project structures, negative alterations in habitat due to Project components, and loss of 

rapids characteristics due to head pond inundation. However, the Project will result in an 

overall increase in aquatic habitat due to the head ponds, new habitat gains due to the 

Project footprint and the proposed Offsetting Habitat enhancements, with local decreases in 

productivity due to habitat loss areas and alterations of rapids and wetlands due to the head 

pond inundation.  Overall, biological communities and productivity within each head pond and 

downstream area will change.  Rapids adapted fish species (e.g., Longnose Dace) and 

benthic invertebrate species are anticipated to be locally extirpated from rapids that will be 

inundated due to the head pond. They will be forced to move to more suitable rapids areas 

not affected by the Projects. It is anticipated that production of benthic invertebrate species 

such as Emphemeroptera, Plecoptera and Trichoptera (collectively known as the EPT 

species) will decrease due to alteration of rapids characteristics and this production will be 

replaced by benthic species adapted to slower flowing conditions with more soft sediments 

which will occur within the newly flooded head pond areas.  Therefore, over time the fish 

community is expected to change their foraging strategies to reduce their intake of drift items 

(from rapids and high velocity sections) and increase their intake of baitfish and/or 

invertebrates associated with the channel bed. However, rapids adapted benthos will 

continue to exist throughout the study area, with each head pond fish community having 

access to a section of rapids for foraging at the upstream end of each head pond. The 

offsetting habitat measures at Buchan Falls and Cedar Rapids will assist in mitigating the 

Serious Harm to fish.  
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Productivity within surface waters is anticipated to increase, at least initially, with more 

planktonic species being present due to greater amount of nutrients in the water from flooding 

and decomposition.  The plankton will provide forage for baitfish and YOY of larger fish, 

which in turn provide forage for larger predatory piscivores.  Wetland vegetation may develop 

along some areas of the shoreline to maintain existing wetland habitat use (e.g. pike and 

perch spawning, nursery, foraging).  

Although the productivity by unit area (e.g. production by m2) may decrease due to loss of 

rapids (which is seen as a negative effect), overall production within the head ponds is 

anticipated to be higher.  Populations of species such as Walleye and Northern Pike are 

anticipated to increase.  Specific effects on VEC fish species are discussed in Section 5-X.  

Therefore, the net overall effect is an increase in aquatic habitat, although the loss is rapids 

habitat is seen as a net negative effect due to loss of the functions that such habitat provides 

and the corresponding change in invertebrate and fish community. 

The following identifies the significance of these net negative effects. 

Value of Resource 
Aquatic habitat is an important resource since it directly supports and maintains aquatic biota, 

including VEC fish species (Walleye, Northern Pike, Brook Trout) and benthic invertebrates, 

which play an important role in providing fish forage.  Fish are considered a significant 

resource by stakeholders and regulatory authorities, therefore, the habitat supporting fish 

communities is equally important.  

Based on this analysis, the value of the aquatic habitat in the vicinity of and downstream from 

the Projects is High, since it is an important resource affecting aquatic biota and is important 

to stakeholders. 

Magnitude of Effect 
The magnitude of change in aquatic habitat due to the Project footprint is High, since the 

Projects result in Serious Harm to fish due to the loss and alteration of habitat within the 

Project footprint, including head pond. The offsetting plan will mitigate the Serious Harm by 

providing suitable alternative habitat at a different location, but the impact to existing habitat 

will still occur.    

Geographic Extent of Effect 
The effect on aquatic habitat is limited to the Project footprint.  Therefore, the geographic 

extent of changes is Low. 

Duration and Frequency of Effect 

The permanent habitat losses/alterations will occur throughout the operational period of the 

facilities.  Therefore, the duration and frequency is High. 

Reversibility of Effect 
The effect on aquatic habitat is generally Non-reversible, as the changes will remain in effect 

as long as the facilities are in place (50 to100 years at least).  If the facilities are 
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decommissioned at some point in the future, existing habitat conditions could generally be 

restored over the long-term.   

Ecological or Social Context 

The local area that will be impacted by alterations in habitat is anticipated to have a 

Moderate resilience to the effect. 

Probability of Effect 
There is a High probability of the effect occurring since there will be alterations in aquatic 

habitat.   

Overall Assessment 
This effect is determined to be Not Significant.  Although the Project will result in Serious 

Harm to fish due to loss and alteration of habitat, the offsetting habitat proposed, the increase 

in habitat in the head ponds and residual habitat that will remain will offset the Serious Harm 

to fish.  

6.3.6.4 Effects on Aquatic Habitat due to Bypass Flows at Buchan Falls 

6.3.6.4.1 Potential Effects 

The Buchan Falls GS  is not a close-coupled facility like Clouston Rapids and Cedar Rapids, 

so the powerhouse will be located further downstream than the dam. This necessitates 

diversion of flow out of the main river channel, through the powerhouse and back into the 

river downstream from the dam. The stretch of river between the dam and the powerhouse 

discharge is called the “bypass reach”. The Buchan Falls bypass reach is approximately 550-

m long. The location of the Buchan Falls GS powerhouse (i.e. upstream or downstream 

options) is not anticipated to affect wetted area in the bypass reach, as the wetted area will 

be controlled by the extent that the pool downstream from the bypass reach backs up into the 

bypass reach rapids, and is therefore not controlled by discharge from the powerhouse. The 

powerhouse options may affect hydraulic flow patterns at the downstream end of the bypass 

reach though.  

The existing habitat in the bypass reach consists of a mix of high velocity rapids over 

primarily bedrock and large boulder in the upper 350 m, and lower velocities, smaller 

substrates (cobble and boulder) and a wider channel in the lower 200 m. Walleye and White 

Sucker spawning habitat is present along both shorelines in the lower end of the bypass 

reach. The primary functions of the bypass reach include provision of spawning habitat, and 

benthic invertebrate production. The pool downstream from the bypass reach was found to be 

providing a congregation area for Walleye in fall 2010, likely a result of pre-winter foraging 

behaviour, with fish moving to Buchan Falls to forage on invertebrates drifting from the 

proposed bypass reach area.  

 In the absence of any mitigation, the bypass reach could be completely dewatered if all flow 

in the river was going through the powerhouse. Such a scenario is unacceptable to 

stakeholders and regulators, since it could have significant negative effects on biological 
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communities within and downstream from the bypass reach. Therefore, mitigation, in the form 

of continuous minimum flow through the bypass reach, is necessary.  

Xeneca is proposing to provide the monthly Q95 flow, which is considered to be the minimum 

flow required to protect the ecological functioning of rivers (Petts et al., 1997; cited in Metcalfe 

et al., 2013).  

Therefore, the effects of flow diversion through the powerhouse will be reduced flows in the 

bypass reach at all times, unless flow is so low that the Buchan Falls GS is not operating and 

all flow in the river is going through the bypass reach.  

This will result in a change in hydraulic characteristics including water depth, flow vector and 

flow velocity, as well as potentially, wetted area, as continuous bypass flows may or may 

achieve the same channel bed coverage as natural flows. However, with the proposed Q95 

bypass flow is anticipate to ensure no significant negative effects on Walleye and White 

Sucker spawning, or on benthic invertebrate productivity in the bypass reach.  

6.3.6.4.2 Mitigation Measures 

The primary mitigation measure will be a continuous minimum flow, dictated by the monthly 

Q95, as committed to by Xeneca in the previous section. In addition, the proposed spawning 

beds/benthic production area enhancements as part of the overall Offsetting Plan for the 

facility will assist in maintaining productive spawning and benthic habitat downstream from 

Buchan Falls, in order to offset the Serious Harm that may occur due to bypass flows.  

6.3.6.4.3 Net Effects and Significance of Net Negative Effects 

The net effect is anticipated to be a reduction in flow in the bypass reach, with changes to 

wetted area, water depth, flow velocity and vector in the 550-m long bypass reach, compared 

to natural conditions that would occur if no flow diversion was present. This will result in some 

changes to biological productivity in the bypass reach as less area will be wetted to allow 

benthic production to occur. This may locally alter forage resources downstream from Buchan 

Falls. Spawning is anticipated to continue in the bypass reach.  

However, with the mitigation proposed, benthic production will continue in the bypass reach 

(possibly at a lower level than currently), and also at the downstream Offsetting habitat 

features. Therefore, benthic production locations will be altered, but similar levels of 

production area anticipated in the general area following Project construction. This will locally 

alter fish foraging patterns, but no long term effect on fish populations (e.g., abundance, 

condition, growth) is anticipated as a result. There may be a lag between the time that 

biological productivity adapts to the bypass flow and offsetting habitat, within which, overall 

productivity of the area is anticipated to be decreased compared to current conditions.  

The following identifies the significance of these net negative effects. 

Value of Resource 
Aquatic habitat is an important resource since it directly supports and maintain aquatic biota, 

including VEC fish species and benthic invertebrates, which play an important role in 
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providing fish forage.  Fish are considered a significant resource stakeholders and regulatory 

authorities; therefore, the habitat supporting fish communities is equally important. The 

bypass reach provides spawning habitat and benthic production habitat which produces 

forage for fish downstream, both of which are considered critical habitat functions to maintain 

fish populations.  

Based on this, the value of the aquatic habitat in the bypass reach is High, since it is an 

important resource affecting aquatic biota and is important to stakeholders. 

Magnitude of Effect 
The magnitude of change in aquatic habitat due to flow diversion from the bypass reach will 

be Moderate, since aquatic habitat conditions will be substantially different and Serious Harm 

to fish is anticipated as a result, although the Offsetting habitat features prevent the 

magnitude from being High. 

Geographic Extent of Effect 
The effect on aquatic habitat will be limited to bypass reach and immediate downstream area.  

Therefore the geographic extent of changes is anticipated to be Moderate. 

Duration and Frequency of Effect 
The effects on habitat due to diversion from the bypass reach will occur throughout the 

operational period of the facilities.  Therefore, the duration and frequency is High. 

Reversibility of Effect 

The effect on aquatic habitat is Irreversible, since changes in flows and levels will alter 

habitat throughout the life of the facilities.   

Ecological or Social Context 
The aquatic habitat and aquatic biota that will be impacted by bypass reach flow diversion is 

anticipated to have a High fragility to the effect, since the habitat that will be affected 

provides critical habitat functions including spawning and benthic production that are 

necessary to maintain the fish community. 

Probability of Effect 

There is a High probability of the effect occurring since changes in bypass flows will occur 

due to facility operation.   

Overall Assessment 
This effect is determined to be Not Significant. Although flow changes will occur and the 

duration of the effect on critical habitat is high, the effect is not anticipated to have significant 

effects on overall fish community productivity in the Kapuskasing River, since the mitigation 

and Offsetting habitat will limit the magnitude of effect. 
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6.3.6.5 Alterations in Aquatic Habitat Due to Flow Management during Operations 

6.3.6.5.1 Potential Effects 

Operation of the facilities in a modified peaking mode of operation will result in changes to the 

natural flow and water level regime in the Kapuskasing River throughout the life of the 

facilities (Section 6.3.3 discusses the changes in flows and levels that will occur). Depending 

on the time of year and time of day, natural flow in the river and cycle of modified peaking, 

there could be more or less flow (and correspondingly higher or low water levels) in the 

Kapuskasing River from the upstream end of the Buchan Falls head pond downstream as far 

as Old Woman Falls (approximately 40 km downstream from Cedar Rapids). 

Effects on aquatic habitat are generally related to the magnitude of change in flow and water 

level compared to natural conditions, as well as the frequency and timing of changes. DFO 

has prepared a pathway of effects diagram to outline the potential effects of changes in the 

timing, duration and frequency of flow and Clarke et al. (2008) conducted a literature review 

to validate the pathways of effects. General potential effects on aquatic habitat and fish due 

to change in flow management may include: 

 Periodic dewatering of aquatic habitat along the shoreline of the river as flow/water level 

rises and falls on a daily basis during modified peaking periods, resulting in changes in 

usable fish habitat. 

 Effects on shoreline habitat diversity (e.g., decreased growth and density and/or mortality 

of aquatic vegetation in the fluctuation zone if it is not tolerant of fluctuating water levels). 

 Potential effects on floodplain connectivity, if lower flood peaks were to occur due to 

water management (although not anticipated as facilities will be ROR at high flow levels). 

 Potential erosion of the river bed and banks due to high frequency water level changes, 

resulting in changes in substrate composition, habitat structure and cover and increased 

suspended solids in the water, or increased sedimentation elsewhere. Armouring 

(reduction in fine sediments) has been found to occur as a result of flow management 

practices in medium and large rivers (cited in Clarke et al., 2008). 

 Changes in velocity due to flow changes, potentially resulting in changes to sediment 

transport (i.e., increased or decreased) and habitat conditions for aquatic biota (e.g., 

altered habitat conditions for velocity-specific organisms, changes in organic material 

drift, changes in benthic drift). 

 Potential changes in water temperature due to alternating periods of high and low 

discharge (although potential for this in the proposed facilities is considered relatively 

small, given the existing cool water thermal regime of the river, and relatively small size 

of the head ponds, compared to the upstream Kapuskasing Lake). However, slight water 

temperature changes may occur due to pulsing flows, with higher temperatures at night 

when flows are reduced, which is opposite to the typical natural pattern of lower nighttime 

temperatures (Flodmark et al., 2004).  
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 Impacts on nutrient dynamics and nutrient availability in the river system due to 

fluctuating flows and head pond impoundment as nutrients are trapped behind dams 

resulting in nutrient depletion downstream from the dam. 

Such changes could have a number of potential negative effects on aquatic biota, including: 

 Decrease of benthic invertebrate biomass within the fluctuation zone along shorelines, as 

non-mobile invertebrates will perish, and non-tolerant invertebrates will avoid the zone to 

minimize mobilization requirements. Clarke et al. (2008) conducted a literature review 

and found that the variable zone (area subject to fluctuating water levels along the 

shoreline) is typically characterized by reduced invertebrate density and diversity.  

 Changes in benthic invertebrate communities downstream from dams due to fluctuating 

discharges. Numerous authors (cited in Clarke et al., 2008) have found that benthic 

communities are negatively affected by short term fluctuations in flow, with resulting 

reduced biomass, diversity and taxa richness. Fluctuating flows may also result in 

increased benthic drift, compared to what otherwise may occur under natural conditions. 

This could result in a short term increase in forage for drift feeding fish, but longer term 

decreases in abundance of standing crops in the areas below dams.  

 With reduced forage base, small fish may frequent the fluctuation zone less often, and 

therefore, be more concentrated in the residual portions of the river that are not subject to 

regular dewatering. Studies have shown that fish may have larger home ranges in rivers 

subject to peaking operations, which may be energetically costly and have negative 

effects on growth, production and survival (Scruton et al., 2005). 

 Increased competition for forage and habitat resources by individual fish, due to lower 

water levels and decreased benthic forage resources. Studies have shown that fish alter 

their habitat use patterns in response to changing flows due to increased competition, 

exposure to predation and increased physiological expenditures (Clarke et. al, 2008). 

Sotiropoulos et al. (2006) found that age 1 Brook Trout preferred to minimize predation 

risk and energy cost as opposed to maximizing foraging opportunities during low flow 

periods in summer, resulting low summer growth rates.  

 Potential increased physiological cost to fish to maintain position in river sections subject 

to higher flow velocities than would normally be occurring (e.g., during operational 

periods when higher than normal flows are released form Cedar Rapids GS during 

Cascade operations). Higher energy expenditures can decrease the amount of energy 

available for growth and reproduction (Clarke et. al., 2008). Murchie and Smokorowski 

(2004) determined that activity level for Brook Trout and Walleye mimicked the flow 

patterns at a peaking power facility in Ontario, with peak activity levels occurring when 

flows were the highest during the peaking cycle.  

 Lower growth rates and decreases on condition due to increased competition for fewer 

resources, coupled with greater physiological costs to compete for resources and/or 

maintain position in higher flows, find refugia and return to feeding stations. Arndt et al., 
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2002) found that flow modifications resulting in significantly increased flows caused 

reduced growth rates due to increased energy expenditure as opposed to a reduction in 

feeding rate. Conversely, lower than natural streamflows can reduce forage resources 

and feeding efficiency, particularly for drift feeding salmonids, such as Brook Trout 

(Nislow et al., 2004), which can also result in reduced growth.  

 Potential changes in fish community composition due to altered habitat availability, 

particularly in nearshore areas with unique microhabitat niches that are subject to 

periodic dewatering. Removal of suitable habitat due to dewatering cycles may result in 

the species not being able to tolerant residual conditions and being locally extirpated from 

the area.  

 Potential fish or egg mortality due to stranding within the dewatered zone during 

decreasing flow periods 

 Potential changes in predator-prey relationships as small fish may have decreased 

structurally complex shoreline habitat (e.g., woody debris, aquatic vegetation) to hide and 

avoid predators during lower water periods. This could result in cycles of increased 

predation following by decreased predator fish populations once baitfish populations 

decrease.  

 Potential decrease in reproductive success if spawning habitat is subject to frequent 

dewatering due to flow/level changes and fish are forced to use alternative, less suitable 

or less abundant habitats for spawning. 

 Alterations in fish movements/migrations that may be triggered by natural flow changes in 

river systems (e.g., increasing spring flows trigger spawning movements). 

 Potential blockage of fish movement due to higher than normal flows and associated flow 

velocity, particularly in the natural river section downstream from Cedar Rapids. 

 Decreased productivity downstream from Cedar Rapids due to depletions in nutrients and 

other organic materials entering the food web due to trapping in the upstream reach. 

However, this will be mitigated by maintaining lateral floodplain connectivity during flood 

periods, when the facilities will be operating in ROR mode.  

 Potential effects on surface water temperature due to increased residence time during 

ponding events, particularly during the summer, with surface water having a larger 

surface area in head ponds and being present for longer due to lower outflows 

(potentially mitigated by periods of higher operations during the daytime, when solar 

inputs are highest). Numerous authors have reported that water temperature is one of the 

most significant environmental variables that influence fish’s metabolism, physiology, 

susceptibility to disease and life history traits (Clarke et al., 2008). Significantly increased 

temperature due to surface draw from dams has been shown to reduce Brook Trout 

density and alter the benthic community composition (Lessar and Hayes, 2003). 

However, the relatively small size of the head ponds and existing cool water nature of the 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-72

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Kapuskasing River are expected to prevent any upper temperature threshold from being 

exceeded.  

These changes could potentially result in a lower productivity fish community with lower 

populations or smaller individuals. No changes in diversity would be expected to occur, as the 

fish species in the Kapuskasing River are not anticipated to be so significantly affected by the 

changes that they become locally extirpated from sections of the river.  

Water level fluctuation regimes in managed waterbodies differ from those normally 

experienced under a natural hydrologic regime, and are known to have significant impacts on 

numerous components of the aquatic ecosystem.  In their review of the potential impacts of 

water level regulation on aquatic environments, MNR (2002) indicated that regulation 

generally impacts on hydrologic variables such as flow magnitude, flow frequency, flow 

duration, the timing of flows and the rate of change of flow in flowing water habitats.  In 

regulated lacustrine environments, water level regulation generally impacts hydrologic 

variables such as the magnitude, timing, duration and frequency of water level variation and 

fluctuation.  Studies conducted on large hydroelectric reservoirs in northern Quebec indicated 

that the growth, distribution and zonation of vegetation species in the riparian zone 

surrounding the reservoir was generally dependant on the duration of flooding, extent of 

fluctuations in water level, slope, type of substrate and actions of erosive forces (i.e., wind, 

ice, current) (Hydro-Quebec, 2001).  Ploskey (1986), in a review of the impacts of water level 

fluctuation on aquatic ecological communities, concluded that “water level fluctuations can 

have problematic effects at all trophic levels.  In particular, benthos and fish populations are 

effected directly, through loss or degradation of littoral habitats, or through degraded 

reproductive success (i.e., spawning and nursery habitats)”. 

Benthic macroinvertebrates occupying shallow littoral zones of the lakes and rivers are 

particularly susceptible to the influences of water level fluctuation.  R.L. & L. Environmental 

Services (2000) reports that numerous researchers have found that productive invertebrate 

habitats are affected by changes in flow [or water level] and the repeated cycles of inundation 

and drying, on a weekly basis.  When benthic invertebrates are stranded within the drawdown 

zone, mortality is high due to desiccation, lack of food, low oxygen, effects of temperature or 

increased terrestrial predation (as reported in R.L. & L. Environmental Services, 2000).  

However, the actual impact on the benthic community is dependent upon the physiological 

and behavioral traits of individual species that govern their response to fluctuating water 

levels (i.e., mobility, ability to drift with fluctuating water, ability to burrow to find suitable wet 

areas to wait for water to return) (R.L. & L. Environmental Services, 2000). 

However, the actual effects that occur are highly dependent on the magnitude, timing and 

frequency of flow and water levels changes and the habitat types that are affected by those 

changes.  

For example, some submergent or emergent vegetation species may not be tolerant of 

frequent water level fluctuation that results in periodic dewatering of the stem and roots. Such 

vegetation may die off and not be replaced by more tolerant species. This would result in an 
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effect on fish habitat, since such plant species provide a number of important habitat 

functions (e.g., spawning, cover for various life stages, foraging). A decrease in such 

vegetation would likely result in Serious Harm to fish. However, if the changes in flow and 

water level do not occur in an area where wetland plants exist, or if the changes do not 

exceed the tolerance levels of those plants (and they don’t die off), then no effects would be 

anticipated to occur.  

Therefore, to assess the potential effects of operational flow and level changes, it is 

necessary to look at the magnitude of the changes, the timing and frequency and the 

locations where they will occur, before assessment the changes to fish and fish habitat.  

Hydraulic changes (flows and levels) are assessed in Section 6.3.3, which outlines the 

magnitude of changes and the frequency/timing. Generally, during high flow periods (e.g., 

when flow exceeds the capacity of the plants and the minimum flow required at each facility), 

the facilities will operate in run of river mode, and the headponds and downstream reach will 

be subject to only natural fluctuations in flow and level, as would be occurring in a natural 

condition (the effect of the head pond footprint is discussed elsewhere and not considered 

here). Therefore, potential effects noted above regarding changes in flow/water level that 

may occur during high flow periods (e.g., timing and migration of spring spawning species 

such as Walleye ad White Sucker) are not anticipated to occur, since flows will be naturally 

higher and run of river mode of operation will predominate during this period, with little effect 

on fish and fish habitat. 

However, when flow is less than the capacity of the facility, modified peaking operations will 

occur. Effects will be most pronounced with flow in the river is less than the minimum 

operational capacity of each facility, since operations will cease at night, with only minimum 

flows being passed downstream. During this period, as a worst-case scenario, water levels in 

each head pond could potentially fluctuate by up to 1 meter on a daily basis, decreasing 

during the day and increasing at night. However, as discussed in Section 6.3.3, water level 

changes will not always be 1 m on a daily basis, depending on flow in the river, and the 

preferred mode of operation selected for Clouston Rapids and Cedar Rapids (i.e., Cascade 

or Partial Cascade Operations). Similarly, river flows will increase during the day and 

decrease, compared to natural conditions, at night. The mode of operation for Clouston and 

Cedar Rapids GSs will determine the magnitude of changes and zone of impact, particularly 

in the reach downstream from Cedar Rapids GS.  

Potential effects of this operational regime on fish and fish habitat are assessed by river 

reach in the following sections. 

General Effects of Fluctuating Water Levels in Head Ponds 

Figures 6-5, 6-8 and 6-11 depict the changes in wetted surface area within the Buchan Falls, 

Clouston Rapids and Cedar Rapids head ponds, respectively that will occur due to head pond 

operation within the 1-m wide operations band. This is considered to be the worst-case 

scenario in terms of magnitude of change in water levels. As discussed in Section 6.3.3, such 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-74

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

a magnitude of water level fluctuation may only occur under certain circumstances and actual 

fluctuations may have lesser magnitude.  

Generally, the lateral extent of change is relatively limited is most areas, although some areas 

are subject to larger lateral changes due to the topography. However, in most cases, the 

lateral zone of fluctuation is a relatively small proportion of the river cross section.  

Within this fluctuating zone, effects are anticipated to be similar within each of the three head 

ponds. Anticipated effects in each head pond include: 

 Potential for increased erosion along the shoreline due to fluctuating water levels and bed 

or bank scour and ice scour. Armouring may occur in some areas.  

 The benthic invertebrate community of the zone is anticipated to relatively impoverished 

and limited to mobile invertebrates, with a lower overall biomass and diversity. Therefore, 

this zone will be less productive than a typically littoral zone that is not subject to daily 

water level fluctuations due to water management activities.   

 Aquatic vegetation (emergent and submergent species) is also anticipated to be relatively 

limited, although some emergent species tolerant of water level fluctuations will likely 

grow at the upper range of the water level fluctuation zone. This may result in decreased 

shoreline vegetation than would normally occur in an unmanaged river system. This 

results in reduced cover for fish and benthos, reduced colonization surfaces for 

periphyton and benthos, altered predator-prey relationships and potential changes in 

physiology and growth. This is partially mitigated by the presence of abundant stumps 

from trees cleared in the head pond area, which will provide cover and colonization 

surfaces below the fluctuation zone. 

 There will likely be localized effects on fish growth for fish that reside or utilize the 

fluctuating zone (or those that would normally use that habitat area and are forced to 

utilize areas outside the fluctuating zone) due to decreased forage, increased competition 

for resources, increased energy expenditure and metabolic costs. 

No effects on reproductive success in shoreline wetland areas (e.g., inundated emergent 

vegetation) or residual rapids (or offsetting habitat features) are anticipated due to water 

management, since the facilities will be operating as ROR facilities during high flow spring 

periods when spawning and incubation occur. During low water years, some fluctuation could 

potentially occur during egg incubation period, which may result in some harm to incubating 

eggs or early developing larvae still attached to attachment points (e.g., emergent 

vegetation).  

These effects are not anticipated to be significant in the context of the overall size of the head 

ponds, but may result in lower condition factors for individual fish and potentially smaller 

populations than would otherwise occur in unmanaged similar watercourses. No change in 

fish diversity is anticipated to occur.   

Specific effects by head pond are noted in the following sections.  
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Buchan Falls Head Pond 

As shown in Figure 6-5, head pond water level management would result in the periodic 

watering and dewatering of 31.1 ha of aquatic habitat along the shoreline of the head pond (if 

the fluctuation occurs to the maximum extent of the proposed 1 m operational band). The 

majority of change would occur in the lower approximately 1.2 km of the head pond. Within 

this area, the lateral change in the head pond would be up to approximately 150-m in some 

areas, since the shoreline slope is relatively flat, so small changes in water level result in 

relatively large changes in surface area. Within this zone, it is expected that biological 

productivity will be reduced compared to non-regulated conditions.  

Clouston Rapids Head Pond 

As shown in Figure 6-8, head pond water level management would result in the periodic 

watering and dewatering of 6.8 ha of aquatic habitat along the shoreline of the head pond (if 

the fluctuation occurs to the maximum extent of the proposed 1 m operational band). The 

majority of change occurs in one small area of the head pond, where lateral change in the 

head pond would be up to approximately 40-m, since the shoreline slope in this area is 

relatively flat compared to the remainder of the head pond. Lateral extent of dewatering within 

the other areas of the head pond would average 10-15 m in the downstream half with little 

change in the upstream half. Within this dewatered zone, it is expected that biological 

productivity will be reduced compared to non-regulated conditions.  

Cedar Rapids Head Pond 

As shown in Figure 6-11, head pond water level management would result in the periodic 

watering and dewatering of 22.5 ha of aquatic habitat along the shoreline of the head pond (if 

the fluctuation occurs to the maximum extent of the proposed 1 m operational band). When 

the head pond is at its lowest elevation (1 m below the Normal Operating Target), the extent 

of influence of the Cedar Falls dam would only go to the upstream end of Cedar Falls Rapids 

(approximately 0.5 km upstream from the dam). The remainder of the reach upstream to 

Clouston Rapids would run within its normal, existing river channel.  The extent of change 

throughout the head pond is relatively uniform, typically being an approximately 10 to 15 m 

band along the shoreline. Several larger areas of dewatering would occur periodically 

throughout the reach, in areas of the shoreline that are relatively low gradient. Within this 

dewatered zone, it is expected that biological productivity will be reduced compared to non-

regulated conditions.  

Downstream from Cedar Rapids 

 The area downstream from Cedar Rapids will have different effects, depending on which 

operational mode is selected (e.g., Cascading or Partial Cascading Operations). If partial 

cascading operations are selected, the facilities will operate essentially as a ROR plant, with 

no changes in flows or water levels compared to a natural situation downstream from Cedar 

Rapids GS. Therefore, none of the above-noted impacts related to fluctuating flows and 

levels would be anticipated to occur.  



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-76

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

However, if Cascading Operations are selected as the preferred operating strategy, changes 

in flow and water level would occur downstream to Old Woman Falls under certain operating 

periods, as discussed in Section 6.3.3. Within this reach, changes to water levels and flows 

will occur when modified ROR operations are occurring at Buchan Falls. The magnitude of 

these changes in anticipated to be relatively small compared to the size of the river, but water 

levels and flows will go up and down on a daily basis. Potential effects as a result of these 

changes in water levels and flows include: 

 Potential for increased erosion along the shoreline due to fluctuating water levels and bed 

or bank scour and ice scour, as well as release of sediment starved flow from Cedar 

Rapids, due to the sediment trapping function of the three dams. Armouring or bank 

instability may occur in some areas.  

 The benthic invertebrate community of the zone is anticipated to relatively impoverished 

and limited to mobile invertebrates, with a lower overall biomass and diversity. Therefore, 

this zone will be less productive than the existing shoreline.   

 Some existing aquatic vegetation (emergent and submergent species) within this zone 

may be lost if it is not tolerant of daily, low magnitude, water level fluctuations. This may 

result in a minor decrease in shoreline vegetation than presently exists in the 

watercourse at the present time. Low water level periods may also result in dewatering of 

other shoreline habitat features such as large woody debris. This results in reduced cover 

for fish and benthos, reduced colonization surfaces for periphyton and benthos, altered 

predator-prey relationships and potential changes in physiology and growth. However, 

given the low magnitude of water level change, significant mortality of emergent 

vegetation is anticipated to be relatively low. 

 There will likely be localized effects on fish growth for fish that reside or utilize the 

fluctuating zone (or those that would normally use that habitat area and are forced to 

utilize areas outside the fluctuating zone) due to decreased forage, increased competition 

for resources, increased energy expenditure and metabolic costs. 

 Alterations in fish movements for spawning migration purposes are not anticipated to 

occur, given that during high flow periods, the facilities will be operating in a ROR mode, 

and as such, will be passing all high flows downstream unaffected. Therefore, high flow 

triggers for movement will remain present.  

 Pulsing flow downstream from Cedar Rapids may result in changes in flow velocity 

throughout the river reach, that result in higher energetic costs for fish to hold position or 

migrate, compared to those that would normally be occurring at the natural lower flow 

rates. This may result in minor decreases in growth and productive capacity.  

 Some potential decreases in productivity in the reach due to trapping of sediments in the 

head ponds. This is anticipated to be mitigated by an increase in autochthonous inputs 

from the surface draw head ponds, as well as temporary increases in nutrient 

concentrations from head pond water due to inundation of terrestrial soils.  
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6.3.6.5.2 Mitigation Measures 

The primary mitigation to minimize negative effects on fish habitat is to minimize the 

magnitude and frequency of flow and level changes, or ensure that changes that may affect 

fish and fish habitat do not occur during critical time periods (e.g., spawning and incubation). 

The proposed operational regime includes ROR operations during high and very low flow 

periods, and only modified ROR operations during other periods. A full peaking operation, 

with a wider zone of fluctuation, more storage and higher outflows could have resulted in 

increased energy generation, but at higher environmental effect due to fluctuating flows and 

levels. Therefore, the proposed operational regime was selected to balance potential 

environmental effects with the positive benefits due to increased generation during daytime 

hours and when flows are low.  

The proposed minimum continuous flow regime is also a significant mitigation measure to 

ensure that some flow remains in the river system at all times.  

Finally, if the Partial Cascade operational mode is selected as the preferred alternative, this 

will mitigate changes in flows and levels downstream from Cedar Rapids.  

6.3.6.5.3 Net Effects and Significance of Net Negative Effects 

The mitigation noted above does not change the effects noted in Section 6.3.6.5.1, as the 

operational regime was considered when assessing potential effects. Therefore, these are 

considered to be the net effects. The alterations in habitat due to water flow and level 

management are anticipated to result in Serious Harm to fish, since they will diminish the 

ability of fish to use habitats within the zone of fluctuation, resulting in decreased growth and 

productivity. Overall population levels are not anticipated to be affected by alterations in flow 

and level, nor is fish species diversity anticipated to change.  

The following identifies the significance of these net negative effects. 

Value of Resource 
Aquatic habitat is an important resource since it directly supports and maintains aquatic biota, 

including VEC fish species and benthic invertebrates, which play an important role in 

providing fish forage.  Fish are considered a significant resource to stakeholders and 

regulatory authorities; therefore, the habitat supporting fish communities is equally important.  

Based on this, the value of the aquatic habitat in the vicinity of and downstream from the 

Projects is High, since it is an important resource affecting aquatic biota and is important to 

stakeholders. 

Magnitude of Effect 
The magnitude of change in aquatic habitat due to changes in flows and water levels due to 

facility operation will be Moderate, since habitat will be negatively affected, resulting in 

Serious Harm to fish, although the impacted area is relatively low in the context of the overall 

amount of fish habitat in the area. 
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Geographic Extent of Effect 
The effect on aquatic habitat has the potential to occur approximately 40 km downstream 

from Cedar Rapids to Old Woman Falls.  Therefore the geographic extent of changes is 

anticipated to be High. 

Duration and Frequency of Effect 
The effects on habitat due to changes in flows and levels will occur throughout the 

operational period of the facilities.  Therefore, the duration and frequency is High. 

Reversibility of Effect 
The effect on aquatic habitat is Irreversible, since changes in flows and levels will alter 

habitat throughout the life of the facilities.   

Ecological or Social Context 

The aquatic habitat and aquatic biota that will be impacted by flow and water level alterations 

due to facility operation is anticipated to have a Low fragility to the effect, since life history 

processes will continue to be carried out and the affected area is relatively small compared to 

the overall area of available habitat in the river system. 

Probability of Effect 
There is a High probability of the effect occurring since changes in flows and levels will occur 

due to facility operation and effects on aquatic habitat and fish due to flow and level changes 

are well documented in the literature.   

Overall Assessment 
Changes in the flow and levels are anticipated to result in negative effects to fish and fish 

habitat in the Kapuskasing River and will likely result in some decreased growth and altered 

habitat use. Productivity is anticipated to be lower than would occur in a natural, unregulated 

system. It is impossible to quantify the actual effects on growth and productivity due to flow 

and level management, but the magnitude of effects on fish themselves are anticipated to be 

relatively low, given the relatively limited area of habitat affected in the context of the overall 

size of the Kapuskasing River. Further, population and diversity are not anticipated to be 

negatively affected by the proposed changes. Given this, while the proposed changes are 

anticipated to result in negative effects to some fish and benthic invertebrates in the river 

system, the overall effects are not anticipated to be significant.  

6.3.6.6 Alterations in Aquatic Habitat due to Facility Maintenance Activities 

6.3.6.6.1 Potential Effects 

Facility Maintenance 

Maintenance activities on the spillway, earth-fill dam, powerhouse, intake and tailrace at each 

facility could potentially result in adverse effects on aquatic habitat due to changes in flow or 

water level, or any requirement to dewater work areas.  Maintenance activities with this 

potential include concrete repairs to the spillway or exterior powerhouse structure or 
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equipment maintenance on the powerhouse resulting in the requirement to shut down the 

powerhouse for a period of time.   

Any maintenance activities involving the use of potential contaminants (e.g., fuels, lubricants, 

concrete) in close proximity to watercourses could also potentially result in an adverse effect 

on surface water quality and associated aquatic habitat.  Mitigation measures identified in 

Section 7 for construction and operations with respect to accidental spills of hazardous 

materials are expected to be effective in preventing/minimizing the magnitude of spills such 

that adverse effects on the aquatic environment are not predicted to occur. 

Access Road Maintenance 
Access road maintenance activities could include periodic grading and snow ploughing and 

sanding to facilitate winter operations and periodic maintenance on water crossing structures 

including debris and beaver dam removal. 

Maintenance could potentially result in negative effects at water crossings due to inputs of 

snow and sand, or in-water work required for debris and beaver dam removal. Beaver Dam 

removal can also potentially result in negative effects on aquatic habitat within the pond that 

would be drained, or downstream due to mobilization and transport of sediment from within 

the pond.  

Transmission Line Maintenance 

Transmission line maintenance will include periodic riparian vegetation maintenance to 

ensure that trees are not growing up that could endanger the transmissions line.  Vegetation 

maintenance could include mowing, brushing, topping and slashing of vegetation in the right 

of way.  Riparian vegetation maintenance could affect aquatic habitat due to use of heavy 

equipment in and around water courses, alteration of riparian vegetation communities and 

associated water body functions they provide (i.e. shading, bank stability, organic inputs) and 

erosion and sediment or accidental spills. 

6.3.6.6.2 Mitigation Measures 

Facility Maintenance 
Facility maintenance activities requiring alterations in flow and/or water level, or dewatering of 

work areas may require approval from regulatory authorities.  Mitigation measures may be 

identified to deal with the specific maintenance activity and potential effects.  Permits and 

approvals with terms and conditions specifying mitigation will be obtained as necessary.  

Changes in flow and water level will occur within the bounds specified in the WMPs for the 

facilities.  If flows or levels outside the plan compliance levels are necessary to complete the 

maintenance activity, discussions will be held with regulatory authorities to identify mitigation 

requirements. Any maintenance done in water would follow MNR’s in-water works timing 

windows and use best management practices with regards to sediment and erosion control 

and spill prevention and response such as those found in the Best Management Practices 

Guide for Waterpower Facility Construction (Genivar and NRSI, 2012). 
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Access Road Maintenance 
If dust suppression is required along access roads, a non-chloride based, MOE-approved 

suppressant will be used to avoid impacts on water quality and biota.  Salt application to 

access roads in winter should be avoided and sand use should be minimized to the extent 

possible.  

The former DFO Ontario Operational Statement for Culvert Maintenance (DFO, 2007c) 

identifies a number of mitigation measures to ensure that negative effects on fish habitat do 

not occur due to water crossing structure maintenance including the following: 

 Disturbance to riparian vegetation will be prevented, but if required, will be limited to the 

extent possible. 

 Removal of material will be conducted within the appropriate timing window for the 

particular watercourse where maintenance is required (e.g., adherence to warm and/or 

cold water timing restrictions, depending on the nature of the watercourse), 

 Sediment and erosion controls will be implemented before start of maintenance and 

regularly inspected and maintained throughout the maintenance activity. 

 Debris will not be removed from the watercourse channel upstream or downstream from 

the culvert unless it is affecting flow passage or fish movement at the culvert. 

 Debris will be removed slowly to prevent a flush of water that could cause downstream 

erosion. 

 Equipment will be arrived on site in a clean condition, free of leaks of potentially 

contaminating materials.  Refueling, washing and maintenance of equipment will occur at 

least 30 m from any watercourse.  An Emergency spill kit will be maintained on site at all 

times.  

 If rock reinforcement is required on upstream or downstream roadsides, it will be clean 

(free of fines), obtained from an approved off-site source and not have acid-generating 

potential.  The rocks will be placed to maintain existing road embankment grades and not 

interfere with flow or fish passage through the structure.  

 Waste materials will be stabilized above the high water mark of the water body. 

 Equipment will operate on land and minimize disturbance to banks.  Banks will be 

restored (graded, re-vegetated) if any disturbance occurs.  Sediment and erosion controls 

will be implemented until disturbed areas are naturally stabilized. 

Transmission Line Maintenance 
The former DFO Ontario Operational Statement for Maintenance of Riparian Vegetation in 

Existing Rights of Way (DFO, 2007d) identifies a number of mitigation measures to ensure 

that negative effects on fish habitat do not occur due to riparian vegetation maintenance 

including the following: 
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 Vegetation within the riparian area may be cut but not grubbed, such that the root mass 

will remain in place. 

 Topping and pruning of select vegetation that could pose a hazard to the transmission 

line will occur, but riparian zones will not be completely cleared of all woody vegetation. 

 Maintenance will not affect more than 1/3 of all woody vegetation within 30 m of the 

average annual high water mark. 

 Vegetation removal should be conducted by hand where possible (e.g., by chainsaw), but 

if mechanical removal equipment is necessary, such equipment will operate on land and 

minimize disturbance to banks.  Banks should be restored (graded, re-vegetated) if any 

disturbance occurs.  Sediment and erosion controls should be implemented until 

disturbed areas are naturally stabilized. 

 Equipment should be arrived on site in a clean condition, free of leaks of potentially 

contaminating materials.  Refueling, washing and maintenance of equipment will occur at 

least 30 m from any watercourse.  An Emergency spill kit will be maintained on site at all 

times.  

 Machinery fording should be limited to a once and back event, to the extent possible.  

Fording should be conducted at the fording locations created during line construction. 

Fording should be conducted between June 21 and September 1 to avoid disturbance of 

habitat during critical reproductive periods (potentially for cold-water fish communities in 

small watercourses along the route). Fording should be conducted during low flow 

conditions.  

 Waste materials removed from the site should be stabilized above the average annual 

high water mark to ensure flooding does not entrain vegetation wastes back into the 

watercourse.  

6.3.6.6.3 Net Effects and Significance of Net Negative Effects 

Given the mitigation proposed, minor facility maintenance activities that don’t require in-water 

work would have the potential to result in minor, temporary disturbances to aquatic habitat, 

but no Serious Harm to fish would be anticipated to occur.  

Larger maintenance and repair projects, including those that require in-water work may 

require separate approvals and additional mitigation requirements not covered here.  

Transmission line and access road maintenance could result in some short term disturbance 

or alteration to aquatic habitat, but given the mitigation to be implemented, are not anticipated 

to result in Serious Harm to fish.  

The following identifies the significance of these minor net negative effects. 

Value of Resource 
Aquatic habitat is an important resource since it directly supports and maintains aquatic biota 

in the Kapuskasing River and the tributaries along the access road and transmission line.  



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-82

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Based on this, the value of the aquatic habitat in the tributaries is High, since it is an 

important resource affecting aquatic biota and is important to stakeholders. 

Magnitude of Effect 

The magnitude of change in aquatic habitat during facility maintenance activities noted above 

(excluding major maintenance) will be Moderate, since it will exceed baseline conditions, but 

will not cause Serious Harm, provided the mitigation in the DFO Operational Statements is 

followed.  

Geographic Extent of Effect 
The effect on aquatic habitat will predominantly be limited to the Project footprint, although 

minor changes in flow due to plant outages could affect habitats further downstream.  

Therefore the geographic extent of changes is anticipated to be Low to High depending on 

the maintenance activity. 

Duration and Frequency of Effect 
The effects of maintenance may occur infrequently throughout the operational period when 

maintenance activities are occurring.  Therefore, the duration and frequency is Moderate. 

Reversibility of Effect 
The effect on aquatic habitat due to maintenance activities will likely be Reversible.  

Ecological or Social Context 
The local area that will be impacted by temporary alterations of aquatic habitat is anticipated 

to have a Moderate resilience to minor changes in aquatic habitat.  

Probability of Effect 
There is a Moderate probability of maintenance activities occurring that have some effect on 

aquatic habitat.   

Overall Assessment 

This effect is determined to be Not Significant, given that the minor changes aquatic habitat 

are not predicted to result in measurable changes in overall fish community productivity. 

6.3.7 Aquatic Biota 
Potential effects on aquatic biota during the operations period include: 

 effects on fish due to blockage of movement; 

 mortality or injury of fish due to impingement on the facility trashracks; 

 mortality or injury due to turbine entrainment; 

 stranding or desiccation due to water management activities; 

 effects on aquatic biota due to bio-accumulation of MeHg; 

 Effects on aquatic biota due to changes in surface water temperature. 
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Each of these potential effects is assessed in the following sections.  

Accidental spills during the construction period also have the potential to negatively affect 

aquatic biota.  The potential for spills during construction, and the mitigation to 

prevent/minimize adverse effects on all components of the environment, including aquatic 

biota, due to spills is assessed in Section 7. 

6.3.7.1 Effects on fish due to Blockage of Movement 

6.3.7.1.1 Potential Effects 

During baseline studies, Walleye and Northern Pike were found to undergo extensive 

downstream movements throughout the study area, with some individuals moving from above 

Kapuskasing Lake Outlet Rapids to below Cedar Rapids, a distance of over 40 km. More 

common movements included movement of fish downstream from Buchan Falls to below 

Clouston Rapids. Although not documented during the studies, upstream movement through 

Cedar Rapids and Clouston Rapids is anticipated to occur on a fairly regular basis, given that 

these rapids are not thought to be barriers to upstream movement and evidence suggests 

that fish movement to the base of Buchan Falls occurs on a seasonal basis. Buchan Falls 

and Jackpine Rapids (in the proposed Buchan Falls head pond) are thought to currently be 

barriers to upstream movement. The purpose of movements through the various sets of 

rapids in the study area appears to primarily be for foraging purposes, although some may be 

occurring for spawning purposes as well. For example, upstream movements to the base of 

Buchan Falls appeared to occur in fall 2010, with significant congregations of Walleye 

present, which were not thought to be resident in the area, based on overall numbers of fish. 

These fish appeared to move to this location to forage prior to overwintering. Therefore, it 

appears that fish movement through the various sets of rapids is an important part of the life 

cycle of many species of fish occupying the Kapuskasing River. 

Installation of the dams at Cedar Rapids and Clouston Rapids will result in the permanent 

blockage of upstream fish movement on the Kapuskasing River at those locations. Installation 

of the Buchan Falls dam will not alter the current nature of the upstream movement barrier at 

the falls. Downstream movements may continue to occur, although the desire of fish to move 

downstream may be altered due to the presence of the head ponds, and the ability to safely 

move downstream may be negatively affected by the turbines and spillways (see 

Section 6.3.7.3). 

The primary mitigation generally considered to mitigate the permanent blockage of fish 

movement due to presence of dams is the installation of fishways to facilitate upstream fish 

passage. Fishways were assessed for feasibility and effectiveness in mitigating potential 

effects of the Clouston Rapids and Cedar Rapids dams.  Various types of fishways were 

reviewed including natural bypass channels, vertical slots, pool and weir, denil, rocky ramps 

and even fish locks and elevators.  However, there is limited evidence to suggest that any of 

these fishways would be highly effective in passing fish over the proposed 7-m high dams.  

Further, if fish could effectively pass through the fishway and access the head ponds, the 

habitat within each head pond will be substantially different than existing habitat conditions.   
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Finally, if fish were to successfully migrate upstream into the head ponds, at some point in 

their life cycle, they would want to move back downstream.  Downstream movement will 

necessitate passage through the powerhouse (which would subject them to the potential for 

impingement or passage through the turbines and potential for associated injury or mortality 

(see Section 6.3.7.3), particularly during periods when no spill is occurring.  During higher 

flow periods, fish could pass over the spillway and would have a relatively high chance of 

surviving and avoiding injury.  

Therefore, given the questionable effectiveness of a fishway to bypass the proposed 

Clouston and Cedar Rapids facilities, the very high cost of such a fishway, and the altered 

habitat conditions within the head ponds, it was concluded that safe and effective upstream 

and downstream fish passages are not feasible for this Project. This is anticipated to result in 

long term changes in fish community abundance and habitat use in specific locations of the 

river. 

Therefore, these dams will become permanent barriers to upstream fish movement. Fish 

located upstream from each dam will be isolated in that reach, unless they choose to move 

downstream over the spillway or through the powerhouse, in which case, they would become 

isolated in the reach downstream from the dam. Therefore, essentially, the fish communities 

of the Cedar Rapids and Clouston Rapids head ponds will become isolated populations, 

supplemented by some downstream movement through the upstream facilities. The Cedar 

Rapids facility will become a terminal barrier to upstream migration, so the fish downstream 

from Cedar Rapids will be effectively isolated between the Old Woman Falls GS and the 

Cedar Rapids GS, a reach approximately 40-km long.  

Therefore, in order to determine effects of blockage of movement on fish, it is necessary to 

first determine if fish will have access to habitat to support their critical life stage requirements 

(e.g., spawning, foraging, overwintering). The inability to access suitable habitat to provide 

critical functions may result in a significant decrease in fish populations or even local 

extirpation. For example, if Walleye were not able to access suitable fast water habitat for 

spawning, successful reproduction may cease and eventually, the population in the area may 

die off. Lack of access to a critical habitat type would necessitate mitigation to ensure that 

populations are not  significantly negatively affected by the dams.  

Assuming critical habitat requirements are met, one must then consider if the habitats fish will 

be restricted to will provide more or less suitable habitat than fish previously has access to, 

and if less suitable, what impacts on fish would be anticipated to occur. The ability to predict 

changes in habitat suitability and potential impacts is significantly diminished compared to 

critical habitats, and potential effects on fish and populations become less clear.  

From a biological perspective, fish downstream of the Cedar Rapids are anticipated to have 

access to critical habitat types to ensure their life cycle needs can be met without the ability to 

migrate past Cedar Rapids to further upstream sites. Spawning habitat will be present at the 

existing spawning areas at the base of Cedar Rapids and in the newly enhanced spawning 

habitats to be installed as part of the Offsetting Plan to address Serious Harm. Benthic 
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invertebrates will continue to be produced downstream from Cedar Rapids dam, to provide 

forage for the downstream fish community, and baitfish production will continue to occur 

throughout the reach, such that forage will be available. However, fish from the reach 

downstream from Cedar Rapids may have potentially foraged throughout the river up to 

Buchan Falls, which includes numerous sections of rapids and riffles. Following dam 

installation, the short section of rapids downstream from the Cedar Rapids dam, and the 

newly enhanced spawning habitat, will be the only fast water habitat in the downstream 

reach. The potential impacts on overall availability of benthic forage from rapids 

environments, and associated changes in fish productivity (e.g., growth, condition and overall 

health) due to not being able to migrate to traditional feeding areas (e.g., below Buchan Falls) 

are not well understood.  It is anticipated that more fish will be using the area downstream 

from Cedar Rapids for foraging than would have previously occurred, potentially resulting in 

increased competition for forage resources, increased metabolic costs for foraging and lower 

growth rates as a result. Further, changes in forage availability, including benthic community 

composition may occur downstream from Cedar Rapids, resulting in changes to the forage 

base. However, it is not possible to quantify the potential effects on fish due to blockage of 

movement at Cedar Rapids.  

Similarly, at Clouston Rapids, fish will continue to have access to fast water at the base of 

Clouston Rapids and in Dunrankin River for spawning and foraging purposes, and deepwater 

habitat will be present in the Cedar Rapids head pond, so this fish community is anticipated to 

have access to all critical habitats for spawning, foraging and overwintering. However, also in 

similarity to Cedar Rapids, fish between Cedar and Clouston will not be able to move further 

upstream to upstream reaches of Clouston Rapids or up to Buchan Falls, and will therefore 

be restricted from accessing traditional use areas. Again, this may result in some overall 

changes to productivity, as fish are crowded at Clouston Rapids, but the impact cannot be 

quantified.  

Therefore, overall, some changes in fish community metric, such as growth rate, mean size at 

age, fecundity may decrease due to blockage of movement. Overall, no change in fish 

community composition (e.g., species richness) is anticipated, but individual fish may be 

affected.  

6.3.7.1.2 Mitigation Measures 

Mitigation will include the Offsetting Habitat downstream from Cedar Rapids (discussed in 

Section 6.3.6.3.2). This will ensure that fish have access to suitable fast-water spawning 

habitat downstream from Cedar Rapids, and it will also provide faster water benthic 

invertebrate production to supplement the local forage base. 

No specific mitigation is proposed downstream from Clouston Rapids, as fish are anticipated 

to have access to their traditional spawning habitats at the base of the rapids, so no offsetting 

habitat was necessary in this location.  

While the proposed operating regime may have negative effects on fish and fish habitat 

compared to a fully ROR, the modified ROR operating regime, with continuous minimum 
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flows is considered to be a mitigation measure, since a fully peaking regime could have 

significantly greater environmental effects.  

6.3.7.1.3 Net Effects and Significance of Net Negative Effects 

The predicted net effects on fish due to the blockage of upstream movement at Cedar Rapids 

and Clouston Rapids include potential decreases in growth rates, condition factor and weight 

at age, due to increased competition for forage, changes in the forage base and increased 

energetic costs of foraging. However, fish habitat use patterns are anticipated to change to 

adapt to changing conditions, so it is not possible to predict the magnitude or certainty of 

these potential negative effects.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye and Brook Trout).  Other 

fish species have a Moderate importance, being abundant and not specifically targeted by 

anglers or baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish 

are protected under federal and provincial legislation.   

Magnitude of Effect 
The magnitude of effect on the local fish populations in Unknown, as the existing science 

does not appear to be sufficient to quantify potential effects.  

Geographic Extent of Effect 
The geographic extent of effect is High, since fish movement and changes in habitat use 

patterns will be altered for fish potentially residing greater than 500 m away from the actual 

Project footprint. 

Duration and Frequency of Effect 
The duration of effects is High, since local changes in populations have the potential to 

persist throughout the operational life of the facilities.  

Reversibility of Effect 

Decrease in growth or condition factor is potentially a Reversible effect, since over time, fish 

may adapt to altered conditions and restore existing values. However, if such adaptations do 

not occur, the changes may be Irreversible, until such time as the dams are 

decommissioned.  

Ecological or Social Context 
The fragility of the local fish population to changes in movement and habitat use patterns is 

Unknown, since it is not clear how fish will adapt to changes.   

Probability of Effect 

The probability of effect is also Unknown, since fish may readily adapt to altered conditions 

or they may not adapt, in which case effects could be anticipated. 
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Overall Assessment 
Potential changes in fish populations and characteristics may be negatively or positively 

affected by the proposed changes due to the waterpower facilities.  However, the available 

science is not sufficient to predict with any certainty the magnitude of potential effects on fish 

due to blocking them from accessing traditional habitat use areas. Based on a review of 

critical habitat requirements, it would appear that all critical needs will be met. No changes in 

species diversity are anticipated, but habitat use changes will occur, and changes in 

individual fish growth and productivity may occur, but this effect is uncertain.  

It will only be possible to confirm the effects through a long-term monitoring program focusing 

on fish populations and associated characteristics and how they change over time, as fish 

respond to the presence of the facilities. Xeneca will review the results of monitoring 

programs with MNR and DFO and come to an agreement regarding requirements for 

remedial action in necessary. Remedial actions would likely focus on provision of foraging 

habitats, but the requirements will have to be determined based on observed responses of 

the fish community to the Project.  

6.3.7.2 Mortality or Injury of Fish due to Impingement on Facility Trashracks 

6.3.7.2.1 Potential Effects 

Downstream passage of fish may occur around or through a hydro facility.  If fish move 

toward the upstream side of the facility, they may be either impinged on the facility trashracks 

or entrained through the powerhouse.  Impingement occurs when fish are “pinned” against 

the trashrack by the pressure exerted by the incoming water.  If fish are not able to escape 

the trash rack, mortality could occur.  Excessive mortality due to impingement could 

potentially have an effect on population levels in the watershed. 

The primary determinant of the probability of entrainment or impingement is the water velocity 

at the intake.  For this project, water velocities in the intake channel and intake area have 

intentionally been kept relatively low (i.e., approximately 0.75 m/s under typical operating 

conditions) to ensure that ice cover develops within the intake channel during the winter 

period to avoid frazil ice formation.  This also benefits fish, as they then have the ability to 

swim against the intake flow to avoid being impinged on the trashracks or entrained into the 

powerhouse flow.  Trashracks, being primarily designed to protect the operating components 

from large in-water debris, do not prevent the entrainment of fish capable of fitting through the 

trashrack bars (i.e., width less than 48 mm), but do provide a visual cue to fish that they are 

entering the intake, and need to swim to escape.  Fish exist in a three-dimensional 

environment and utilize vision to detect movement and input from their lateral line system to 

assess localized pressure differentials and input from their air bladder to sense changes in 

hydrostatic pressure (Coutant, 2001).  The ability of fish to escape entrainment is dependent 

on their ability to detect the intake structure and its associated accelerating water velocities.  

Fish can generally detect accelerating water velocity, a visible intake, vibrating trash rack 

bars or bow waves in front of intakes.  Trashracks provide a reference point for the fish, and 
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they will try to avoid collision with the bars if they are swept toward them.  If possible, fish will 

move to an area outside the influence of the intake structure (MWH, 2003).   

Larger fish, having greater swimming capabilities, have higher probability of being able to 

“outswim” the intake velocity and avoid being entrained. 

Most adults of the large fish species that are present within the project area have the ability to 

swim against this intake flow velocity for a short period of time to avoid being impinged on the 

trashracks or entrained into the powerhouse flow.  Walleye have been shown to be able to 

attain a “burst” swimming velocity of 1.6 to 2.6 m/s for 15 to 20 seconds (Peake et al., 2000).  

Northern pike, one of the species that are anticipated to colonize the proposed head ponds, 

are able to attain a velocity of 1.25 m/s over a distance of up to 25 m.  Therefore, healthy 

large fish would be able to avoid impingement or entrainment, and swim against the current 

to leave the intake area. 

6.3.7.2.2 Mitigation Measures 

Mitigation measures to minimize the potential for fish entrainment include minimizing the 

intake flow velocity upstream from the trashracks and having a relatively close bar spacing 

(48 mm) on the trashracks to provide on obvious visual cue, (and physical barrier for larger 

fish) for fish that they should swim to escape contact with the bars.  These measures are 

anticipated to minimize the potential for fish contact with trashracks and therefore potential for 

entrainment or impingement. 

During higher flow periods, flow will also be going through the spillway to provide an 

alternative downstream passage route for fish that are injured or unhealthy (and moving 

downstream involuntarily) or fish that are intent on moving downstream as part of their life 

history (this is not anticipated to occur with any regularity since the fish community of the 

head ponds will have access to all the critical habitat they require to complete their life cycle). 

6.3.7.2.3 Net Effects and Significance of Net Negative Effects 

Impingement of small fish (baitfish and juvenile larger species) is not anticipated to occur, 

since, if these fish cannot swim upstream out of the intake area, they will go through the 

trashrack bars and be subject to turbine passage (see net effects in Section 6.3.7.3.3). 

Larger fish are predicted to substantially avoid impingement on the trashrack by swimming 

upstream out of the intake area once they sense danger, but if the fish are determined to 

move downstream with the current, if they are of a sufficient size to fit through the trashrack 

bars, they will be able to do so and be subject to turbine passage (see net effects in 

Section 6.3.7.3.3). 

Fish that are injured or unhealthy may have decreased swimming capacity and may not be 

physically capable of swimming upstream to avoid impingement on the trashracks.  

Impingement of these fish would likely result in mortality.  This is anticipated to be a relatively 

infrequent occurrence. This would constitute Serious Harm per the Fisheries Act definition.  
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When debris is removed from the trashracks during normal maintenance activities, 

observations of dead fish impinged on the trashracks will be noted in a log book, with the 

annual results being provided to MNR and DFO. 

The following identifies the significance of these net negative effects. 

Value of Resource 
Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye and Brook Trout).  Other 

fish species have a Moderate importance, being abundant and not specifically targeted by 

anglers or baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish 

are protected under federal and provincial legislation.  

Magnitude of Effect 

The magnitude of effect, defined in this instance as the number of fish injured or killed due to 

impingement on the trashracks, is anticipated to be nominally above baseline levels. 

However, mortality of some fish would constitute Serious Harm under the Fisheries Act. 

Therefore, the effect is considered to have a Moderate magnitude, since this mortality 

requires an Authorization under the Fisheries Act.   

Geographic Extent of Effect 
The geographic extent of disturbance is Low, since fish mortality due to impingement could 

potentially have effects on fish community within the head ponds, which are considered to be 

part of the Project footprint. 

Duration and Frequency of Effect 
The duration of disturbance is Moderate, since fish impingement is anticipated to occur on an 

infrequent basis throughout the operational period.  

Reversibility of Effect 
Injury to fish due to impingement may be a Reversible effect, since injured fish may recover 

with no long-term effects on productivity.  However, permanent injury or mortality of fish 

would be an Irreversible effect. 

Ecological or Social Context 
The fragility of the fish community could potentially be High if significant effects were to occur 

due to significant amounts of unanticipated impingement and mortality. 

Probability of Effect 

The Effect has a High probability of occurring at some point in the life of the facilities. 

Overall Assessment 
This effect is determined to be Not Significant due to the low predicted magnitude of effect, 

and anticipated infrequent occurrence of impingement and mortality.  
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6.3.7.3 Mortality or Injury due to Turbine Entrainment 

6.3.7.3.1 Potential Effects 

Entrainment occurs when fish are drawn into the intake flow and pass through the trashracks 

and subsequently through the turbines.  Entrainment can result in mortality or injury as fish 

pass through the turbines due to contact with the turbines or runner components, pressure 

changes, and other factors.  Mortality rates vary by species and life stage and in response to 

a number of turbine characteristics (e.g., flow rate, number of blades, runner diameter, 

rotational speed). Mortality due to turbine passage can have effects on the upstream fish 

population, as well as recruitment to the downstream fish population. 

DFO has developed a risk assessment process for fish mortality associated with turbine 

passage to determine significant negative effect on the fish population. The risk assessment 

process involves addressing the following questions: 

1. What proportion of the fish population is moving downstream in a year that could 

encounter the proposed facilities? 

2. What proportion of those fish moving downstream are coming into the intake channel? 

3. Of those fish entering the intake channel, what proportion will go past the trash racks? 

4. What proportion of fish moving through the turbines are killed?  

By multiplying the proportional answers to the four questions together, the overall proportion 

of the upstream population anticipated to migrate downstream and be killed during passage 

through the turbines is estimated.  

Each of the four questions is assessed in the following sections. 

Proportion of the Fish Population Moving Downstream 

This question aims to identify the proportion of the population that would be moving 

downstream past the hydroelectric facility or facilities in this case and therefore could 

potentially be subject to mortality if they ultimately move through the turbine. Fish that are not 

anticipated to move downstream have a much lower probability of coming into contact with 

the turbine, since they would only be subject to incidental entrainment if they come too close 

to the intake structure. This probability is considered very low, therefore, such incidental 

entrainment is not considered further here.  

As discussed in Section 4.2.3, tagging and recapture studies conducted for the Project have 

documented downstream movements of both Walleye and Northern Pike from above the 

Kapuskasing Lake Outlet Rapids to below Cedar Rapids, a distance of approximately 40 km. 

Although such movements were relatively rare, multiple fish were observed to make them, 

such that it doesn’t appear to be an anomaly. Movements between the area below Buchan 

Falls and the area below Clouston Rapids were more common for both Walleye and Northern 

Pike. These movements appear to be primarily related to seasonal movements between 

spawning and foraging areas. However, while the data is sufficient to show that Walleye and 
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Northern Pike do move downstream, it is not sufficient to estimate the proportion of the 

population that moves downstream in any given year, or during any specific time period of the 

year. Further, existing fish movements (e.g., documented downstream movements from 

below Buchan Falls to below Clouston) on the Kapuskasing River system may not continue 

once the facilities are operational, since habitat conditions will be substantially different and 

no upstream passage will be occurring. Therefore, existing data regarding movements at 

these sites may not be representative of post-construction movements.  

As noted in the information provided by DFO, Manitoba Hydro has found that on average, 

about 10% of a given fish population (ranging from 5 to 15%) moves downstream past one of 

their dam structures. Given the lack of sufficient data for the Kapuskasing River, for the 

purposes of this assessment, it is assumed that, on average, 10% of the population of each 

species will move downstream in any given year, with even distribution of downstream 

movement occurring between age and size classes (i.e., 10% of each age or size class will 

move downstream each year on average). This may underestimate the proportion of small 

size fish moving downstream (which have a lower probability of turbine mortality). Further, 

since fish are not anticipated to be making a downstream movement to support any critical 

seasonal life history function (e.g., spawning), it has been assumed that movement may 

occur at any point in the year.     

Proportion of Fish Entering Intake Channel 

The fish that are moving downstream may have the opportunity to move past the facility 

either by going over the spillway (in which case they wouldn’t be subject to mortality due to 

turbine passage) or by going through the powerhouse and turbine. The actual route fish take 

when moving downstream will be highly dependent on a number of factors (e.g. flow in the 

river, amount of spillway flow, flow vectors and velocities upstream from the spillway and 

intake to serve as an attractant, the fish’s position in the water column and laterally across the 

river). However, for the purposes of this assessment, the proportion of fish entering the intake 

channel as opposed to moving over the spillway has been estimated based on the proportion 

of the flow entering the intake channel. For example, if 50% of the flow in the river is going 

through the intake, it has been assumed that 50% of the fish moving downstream will also go 

through the intake.  

Flow rates in the river will vary on a daily basis due to facility operation, with significant 

changes on a seasonal basis due to natural hydrological changes. The DFO risk assessment 

procedure requires an assessment of seasonal differences in flow rate, if fish are moving 

seasonally. For example, if fish were only anticipated to move downstream for fall foraging 

purposes, one would focus the assessment on flow rates that would occur during that specific 

time period. However, if downstream movement is considered to be a more random event, 

and not based on any predictable critical life cycle process, one could consider using the 

annual flow spilt between the powerhouse and spillway.  

The baseline fish movement studies were generally not sufficiently fine to determine exactly 

when fish moved downstream. Tagging was typically conducted in September and recaptures 
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at downstream sites were typically the following spring. Downstream movement was 

observed to occur during this time period and one could assume that it was occurring in late 

fall (e.g. October/November) prior to onset of winter conditions. Several Walleye were 

observed to move downstream past one or more of the proposed development sites between 

mid-September and mid-October. An assumption that most fish move downstream during this 

time period would be a middle of the range assessment, since flows are typically moderate 

during the fall, compared to high flows in spring and low flows in the summer and winter. 

Under moderate flows, more flow is going over the spillway compared to during low flow 

period, when spilling is minimal. To ensure a relatively conservative estimate of the proportion 

of fish moving downstream through the intake compared to the spillway, an assessment of 

the flow spilt has been provided for average, wet and dry years. Further, given that the 

facilities will be operating in a modified peaking mode, with different powerhouse and spillway 

flows during the day and at nighttime, consideration was also given to the movement period 

of fish. Assuming that Walleye may be more likely to move downstream through shallow 

rapids during low light periods (e.g. at night), it appears more likely that nighttime movements 

may be occurring as opposed to day time movements. However, during lower flow periods, 

flow at nighttime may be limited to compensation flows over the spillway, which may not be 

sufficient to attract and pass fish. Therefore, there is uncertainty related to this assessment, 

so as a worst case scenario, it is assumed that fish are moving downstream when the 

powerhouse is operating. Flow splits for day and nighttime periods for the September to 

November period are summarized for Buchan Falls GS in Table 6-15. 

Table 6-15: Powerhouse and Spillway Flow Splits at Buchan Falls GS during Likely Fish 
Movement periods 

Month Condition Inflow 
(m3/s) 

Time 
of Day 

Powerhouse 
Flow 
(m3/s) 

Spillway 
Flow1 
(m3/s) 

Proportion of 
flow Through 
Powerhouse 

(%) 

September Wet 30 Day 50.0 3.3 93.8 

Night 15.7 3.3 82.6 

Typical 17 Day 32.5 3.3 90.8 

Night 0.0 3.3 0.0 

Dry 7 Day 15.0 3.3 82.0 

Night 0.0 3.3 0.0 

October Wet 45 Day 50.0 6.1 89.1 

Night 31.7 6.1 83.9 

Typical 28 Day 45.9 6.1 88.3 

Night 15.0 6.1 71.1 

Dry 16 Day 29.4 6.1 82.8 

Night 0.0 6.1 0.0 
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Month Condition Inflow 
(m3/s) 

Time 
of Day 

Powerhouse 
Flow 
(m3/s) 

Spillway 
Flow1 
(m3/s) 

Proportion of 
flow Through 
Powerhouse 

(%) 

November Wet 43 Day 50.0 10.7 82.4 

Night 27.6 10.7 72.1 

Typical 27 Day 34.3 10.7 76.2 

Night 15.0 10.7 58.4 

Dry 19 Day 19.2 10.7 64.2 

Night 0.0 10.7 0.0 

Note: 
1 Based on proposed Q95 bypass flow rates.  

 

The highest proportion of flow to the powerhouse compared to the spillway during the time 

period noted above is 93.8% during a wet September during the day, when the powerhouse 

is running at capacity and only the bypass flow is going over the spillway.  Although the 

proportional flow to the powerhouse is lower during other periods, the actual amount of flow 

at the spillway may not always be sufficient to attract fish away from the powerhouse flow 

(depending on a number of factors). Therefore, in order to be conservative for the purposes 

of this assessment, it is assumed that 93.8% of the fish moving downstream at each 

powerhouse will go into the intake channel, with the remainder going over the spillway.  

Proportion of Fish Moving Through Trashrack 

The proposed trashracks at each facility will have a clear spacing of 48 mm between bars. 

Therefore, any fish with a width less than 48 mm would be able to physically pass through the 

trashracks, and subsequently through the turbine.  

Fish width was not recorded during any of the baseline field studies conducted for the 

Project. In order to determine fish widths to facilitate this assessment, the draft and 

unpublished document entitled Length vs. Width Relationship for several fish species 

captured at Delta Marsh at the south end of Lake Manitoba 2009-2010, prepared by DFO 

(undated), based on a report from Wrubleski et al. (2013), was used to estimate the lengths 

of fish that could potentially pass through the turbines. Body Width data in DFO (undated) is 

provided for nine fish species, but only Walleye, Northern Pike, White Sucker and Yellow 

Perch are present in the Kapuskasing River. Length vs. width equations for other species are 

not known to be available, therefore, no other species are included in the assessment. 

However, Walleye, Northern Pike and White Sucker are considered to be three primary large 

fish species that may move downstream on the Kapuskasing River and catches of these 

species were relatively high compared to Yellow Perch.  Therefore, perch have been 

excluded from further assessment. 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-94

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

Table 6-16 summarizes the regression equation for length vs. width for Walleye, Northern 

Pike and White Sucker, as determined by DFO (undated), and the result of the equation for 

total length when solved for a maximum width of 48 mm.  

Table 6-16: Estimated Fork and Total Lengths of Fish Passing Through Proposed Trashracks 

Species Ln Transformed 
Regression Equation 

Width 
(mm) 

Fork 
Length 

Fork Length to 
Total Length 
Conversion 
Equation 

Total 
Length 

Walleye Ln(Width) = 
1.3053Ln(Length) - 
3.9129 

48 389 TL=FL/0.867 449 

Northern 
Pike 

Ln(Width) = 
1.1566Ln(Length) - 
3.3849 

48 530 TL=0.442+1.048(FL) 556 

White 
Sucker 

Ln(Width) = 
1.2938Ln(Length) - 
3.6917 

48 345 TL=1.058(FL) 365 

Note: 

1 Fork Length to Total Length formulas from Fishbase.org.  

 

Therefore, based on this assessment, the maximum total length of fish that could go through 

the trashracks and therefore, be subject to turbine mortality is as follows: 

 Walleye – 449 mm 

 Northern Pike – 556 mm 

 White Sucker – 365 mm 

Length vs. frequency graphs (at 50 mm increments) were prepared for these species based 

on all fish captured during the various baseline studies conducted on this section of the 

Kapuskasing River. These graphs are shown in Figure 6-12 and tabular data is provided in 

Table 6-17. As seen in this Figure, there is a bias in the length distribution towards adult fish, 

with the smaller size classes being under-represented, based on the bias of the collection 

gear used during baseline studies (primarily RIN nets). This will result in overestimate of 

mortality, since this proportional assessment will assume that the proportion of larger fish 

moving through the turbines is higher compared to smaller fish, therefore, there will be higher 

overall mortality. However, this is anticipated to result in a more conservative (higher) 

assessment of mortality. 
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Table 6-17: Summaries of Baseline Length Frequency Data for Walleye, Northern Pike and 
Yellow Perch 

Total 
Length 
(mm) 

Walleye Northern Pike White Sucker 

Number Percent Number Percent Number Percent 

0 – 50 1 0 0 0 0 0 

51 – 100 0 0 0 0 0 0 

101 – 150 0 0 0 0 0 0 

151 - 200 0 0 0 0 1 1 

201 – 250 4 1 2 0 4 2 

251 – 300 6 1 5 1 6 4 

301 – 350 109 16 7 1 8 5 

351 – 400 291 42 19 3 41 24 

401 – 450 193 28 27 5 57 34 

451 – 500 50 7 81 14 40 24 

501 – 550 19 3 132 23 9 5 

551 – 600 10 1 141 24 2 1 

601 – 650 5 1 72 12 0 0 

651 – 700 2 0 48 8 0 0 

701 – 750 0 0 22 4   

751 – 800 0 0 7 1   

801 - 850 1 0 10 2   

851 – 900   3 1   

901 – 950   4 1   

951 – 1000   2 0   

1001 - 1050   1 0   

 

Based on this data, the proportion of the population of each species below the maximum size 

thresholds for trashrack passage noted above, are as follows: 

 Walleye – 87% of population <450 mm 

 Northern Pike – 47% of population <550 mm 

 White Sucker – 36% of population <365 mm (based on length frequencies from the 400-

mm size class) 

Therefore, these are the proportions of the fish coming into contact with the trashracks that 

will be physically capable of moving through the trashrack and being subject to turbine 

mortality. 
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Proportion of Fish Killed by Turbine Passage 

Turbine mortality has been extensively studied over the past two decades, having been 

measured at operating facilities, and predicted by means of formulae (based on field study).  

Trends associated with fish passage and turbine mortality include the following: 

 Fish size, turbine type, turbine rotational speed and turbine size are the primary 

determinants of fish survival probability.  Fish species does not tend to affect survival. 

 Survival is typically higher for small fish (i.e., <20 cm).  Larger fish have a higher 

probability of striking turbine components. 

 Lower rotational speeds (i.e., <250 r/min) typical result in decreased mortality. 

The Kaplan turbine proposed for each facility is 2.6-m diameter with four blades.  The Buchan 

Falls, Clouston Rapids and Cedar Rapids facilities will operate with net heads of 24.225, 

12.825 and 8.55 m, respectively.  An assessment of potential turbine mortality can be made 

by means of the following formula (Therrien and Lemieux, 2000). 

M   = 45.38 ((TL/D) H 0.5)1.442 + 6.953 NAP 0.608 - 13.85 

M  = Fish Mortality (%) 

TL  = Fish Total Length (m) 

D  = Turbine Diameter (m) 

H  = Net Head (m) 

NAP = Number of Blades 

Application of this equation for fish of various lengths provides predictions of fish mortality 

associated with passage of  the various sizes classes of fish through the facility turbines. 

Results are provided in Table 6-18, for each facility, since each uses the same turbine, but 

has a different net head, which results in differing mortality rates.   

Table 6-18: Predicted Fish Mortality due to Passage through Project Turbines 

Fish 
Length 

(mm) 

Estimated Turbine Mortality 

(%) 

Buchan Falls GS Clouston Rapids GS Cedar Rapids GS 

50 3.8 3.3 3.0 

100 6.4 4.9 4.2 

150 9.7 7.0 5.8 

200 13.5 9.4 7.6 

250 17.7 12.1 9.6 

300 22.4 15.0 11.8 

350 27.4 18.1 14.1 

400 32.7 21.5 16.6 

450 38.3 25.1 19.3 
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Fish 
Length 

(mm) 

Estimated Turbine Mortality 

(%) 

Buchan Falls GS Clouston Rapids GS Cedar Rapids GS 

500 44.2 28.8 22.1 

550 50.4 32.7 25.0 

 

The mortality estimates range from 3.0 to 3.8% for 50-mm fish (e.g., baitfish and YOY of 

larger species) to 25.0 to 50.4% for 550-mm fish (the largest size class of Northern Pike 

predicted to pass through the trashracks).  The estimated mortality at Buchan Falls GS is 

higher than at the other facilities due to the higher operating head.   

Mortality estimates are further broken down by species and size class in Tables 6-19, 6-20 

and 6-21 for the three facilities respectively, which identify the relative proportion of fish of 

each size class predicted to go through the turbine, based on the previous analyses, and the 

predicted mortality due to turbine passage from Table 6-18, resulting in an overall estimated 

mortality by species for those fish moving through the turbine at each of the proposed 

facilities. 
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Table 6-19: Estimated Mortality for Fish Moving Through Buchan Falls GS Turbine 

Size 
Class 

Walleye Northern Pike White Sucker 

Proportion of 
Fish Moving 

through Turbine 

Estimated 
Mortality 

Proportional 
Mortality by 
Size Class 

Proportion of Fish 
Moving through 

Turbine 

Estimated 
Mortality 

Proportional 
Mortality by Size 

Class 

Proportion of 
Fish Moving 

through Turbine 

Estimated 
Mortality 

Proportional Mortality 
by Size Class 

≤50 mm 0 3.8 0 0 3.8 0 0 3.8 0 

51-100 0 6.4 0 0 6.4 0 0 6.4 0 

101-150 0 9.7 0 0 9.7 0 0 9.7 0 

151-200 0 13.5 0 0 13.5 0 2 13.5 0.0027 

201-250 1 17.7 0.0018 1 17.7 0.0018 7 17.7 0.0124 

251-300 1 22.4 0.0022 2 22.4 0.0045 10 22.4 0.0224 

301-350 18 27.4 0.0493 3 27.4 0.0082 13 27.4 0.0356 

351-400 48 32.7 0.1570 7 32.7 0.0229 68 32.7 0.2224 

401-450 32 38.3 0.1226 10 38.3 0.0383  38.3  

451-500  44.2  30 44.2 0.1326  44.2  

501-550  50.4  48 50.4 0.2419  50.4  

Total   0.3329 (33.3%)   0.4502 (45.0%)   0.2955 (29.6%) 

Table 6-20: Estimated Mortality for Fish Moving Through Clouston GS Turbine 

Size 
Class 

Walleye Northern Pike White Sucker 

Proportion of 
Fish Moving 

through 
Turbine 

Estimated 
Mortality 

Proportional 
Mortality by Size 

Class 

Proportion of Fish 
Moving through 

Turbine 

Estimated 
Mortality 

Proportional 
Mortality by Size 

Class 

Proportion of 
Fish Moving 

through Turbine 

Estimated 
Mortality 

Proportional Mortality 
by Size Class 

≤50 mm 0 3.3 0 0 3.3 0 0 3.3 0 

51-100 0 4.9 0 0 4.9 0 0 4.9 0 

101-150 0 7.0 0 0 7.0 0 0 7.0 0 

151-200 0 9.4 0 0 9.4 0 2 9.4 0.0019 

201-250 1 12.1 0.0012 1 12.1 0.0012 7 12.1 0.0085 

251-300 1 15.0 0.0015 2 15.0 0.0030 10 15.0 0.0150 

301-350 18 18.1 0.0326 3 18.1 0.0054 13 18.1 0.0235 

351-400 48 21.5 0.1032 7 21.5 0.0151 68 21.5 0.1462 

401-450 32 25.1 0.0803 10 25.1 0.0251  25.1  

451-500  28.8  30 28.8 0.0864  28.8  

501-550  32.7  48 32.7 0.1570  32.7  

Total   0.2188 (21.9%)   0.2932 (29.3%)   0.1951 (19.5%) 
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Table 6-21: Estimated Mortality for Fish Moving Through Cedar Rapids GS Turbine 

Size 
Class 

Walleye Northern Pike White Sucker 

Proportion of 
Fish Moving 

through 
Turbine 

Estimated 
Mortality 

Proportional 
Mortality by Size 

Class 

Proportion of Fish 
Moving through 

Turbine 

Estimated 
Mortality 

Proportional 
Mortality by Size 

Class 

Proportion of 
Fish Moving 

through Turbine 

Estimated 
Mortality 

Proportional Mortality 
by Size Class 

≤50 mm 0 3.0 0 0 3.0 0 0 3.0 0 

51-100 0 4.2 0 0 4.2 0 0 4.2 0 

101-150 0 5.8 0 0 5.8 0 0 5.8 0 

151-200 0 7.6 0 0 7.6 0 2 7.6 0.0015 

201-250 1 9.6 0.0010 1 9.6 0.0010 7 9.6 0.0067 

251-300 1 11.8 0.0012 2 11.8 0.0024 10 11.8 0.0118 

301-350 18 14.1 0.0254 3 14.1 0.0042 13 14.1 0.0183 

351-400 48 16.6 0.0797 7 16.6 0.0116 68 16.6 0.1129 

401-450 32 19.3 0.0618 10 19.3 0.0193  19.3  

451-500  22.1  30 22.1 0.0663  22.1  

501-550  25.0  48 25.0 0.1200  25.0  

Total   0.1690 (16.9%)   0.2248 (22.5%)   0.1513 (15.1%) 
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Overall Estimated Mortality to Upstream Population 

Overall mortality to the upstream population at each facility is estimated by multiplying the 

proportion of the population moving downstream, the proportion going through the intake, the 

proportion going through the trashrack and the proportion killed by the turbine. The results for 

each of the four species assessed at each of the three facilities are summarized in 

Tables 6-22, 6-23 and 6-24 for Buchan Falls GS, Clouston Rapids GS and Cedar Rapids GS 

respectively. 

Table 6-22: Estimated Mortality at Buchan Falls GS 

Species Proportion 
Moving 
Downstream 
(% of 
upstream 
population) 

Proportion 
Entering 
Intake 
Channel 
(% of fish 
moving 
downstream) 

Proportion 
Passing 
Trashracks 
(% of fish in 
intake 
channel) 

Proportion 
Killed in 
Turbine 
(% of fish 
moving 
through 
turbine) 

Overall 
Estimated 
Mortality 
(% of 
upstream 
population) 

Walleye 10 93.8 87 33.3 2.7 

Northern 
Pike 

10 93.8 47 45.0 2.0 

White 
Sucker 

10 93.8 36 29.6 1.0 

 

Table 6-23: Estimated Mortality at Clouston Rapids GS 

Species Proportion 
Moving 
Downstream 
(% of 
upstream 
population) 

Proportion 
Entering 
Intake 
Channel 
(% of fish 
moving 
downstream) 

Proportion 
Passing 
Trashracks 
(% of fish in 
intake 
channel) 

Proportion 
Killed in 
Turbine 
(% of fish 
moving 
through 
turbine) 

Overall 
Estimated 
Mortality 
(% of 
upstream 
population) 

Walleye 10 93.8 87 21.9 1.8 

Northern 
Pike 

10 93.8 47 29.3 1.3 

White 
Sucker 

10 93.8 36 19.5 0.7 
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Table 6-24: Estimated Mortality at Cedar Rapids GS 

Species Proportion 
Moving 
Downstream 
(% of 
upstream 
population) 

Proportion 
Entering 
Intake 
Channel 
(% of fish 
moving 
downstream) 

Proportion 
Passing 
Trashracks 
(% of fish in 
intake 
channel) 

Proportion 
Killed in 
Turbine 
(% of fish 
moving 
through 
turbine) 

Overall 
Estimated 
Mortality 
(% of 
upstream 
population) 

Walleye 10 93.8 87 16.9 1.4 

Northern 
Pike 

10 93.8 47 22.5 1.0 

White 
Sucker 

10 93.8 36 15.1 0.5 

 

Table 6-25 summarizes the estimated mortality for each species at each of the proposed 

facilities.  

Table 6-25: Estimated Mortality Due to Passage through each Facility 

Species Buchan Falls 
GS 

Clouston 
Rapids GS 

Cedar 
Rapids GS 

Walleye 2.7 1.8 1.4 

Northern 
Pike 

2.0 1.3 1.0 

White 
Sucker 

1.0 0.7 0.5 

 

Therefore, based on the assessment of potential turbine mortality noted above, it is likely that 

some fish will be killed due to passage through the turbines and this will constitute Serious 

Harm to fish, per the Fisheries Act definition. However, the actual number of fish that will 

travel through each of the powerhouses on an annual basis cannot be quantified.  

6.3.7.3.2 Mitigation Measures 

No mitigation is economically possible to minimize potential mortality due to passage through 

the Kaplan turbines that will be used, although Kaplan turbines are generally considered to be 

more fish friendly than Francis turbines.  Mitigation to minimize entrainment into the turbines 

(e.g., specification of a relatively small trashrack spacing) is specified in Section 6.3.7.1.2. 

6.3.7.3.3 Net Effects and Significance of Net Negative Effects 

If fish do move downstream through the facility turbines they will be faced with the risk of 

injury or mortality at the rates predicted in Section 6.3.7.3.1.  This will result in a decrease in 

the overall population on the Kapuskasing River, and this will constitute Serious Harm under 

the Fisheries Act. 
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The following identifies the significance of these net negative effects. 

Value of Resource 
Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye and Brook Trout).  Other 

fish species have a Moderate importance, being abundant and not specifically targeted by 

anglers or baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish 

are protected under federal and provincial legislation.  

Magnitude of Effect 
Mortality of fish is considered Serious Harm to fish under the Fisheries Act and will require 

Authorization. The magnitude of effect, defined in this instance as the number of fish injured 

or killed due to turbine passage, is anticipated to be Moderate.  This is based on the 

relatively low percentages of estimated mortality of upstream populations due to predicted 

rates of turbine passage.  Fish that are subject to turbine passage will be subject to predicted 

mortality rates.  

Geographic Extent of Effect 
The geographic extent of disturbance is High, since fish mortality due to turbine passage 

could potentially have effects on fish community greater than 500 m away from the actual 

Project footprint. 

Duration and Frequency of Effect 
The duration of disturbance is Moderate, since fish passage through the turbines is 

anticipated to occur on an infrequent basis throughout the operational period.  

Reversibility of Effect 

Injury to fish due to turbine passage may be a Reversible effect, since injured fish may 

recover with no long-term effects.  However, permanent injury or mortality of fish would be an 

Irreversible effect. 

Ecological or Social Context 

The fragility of the fish community could potentially be High if significant effects were to occur 

due to significant amounts of unanticipated turbine passage.  However, given the low 

mortality estimates predicted and associated low losses to upstream populations, it is not 

anticipated that these losses will cause any significant effects to the upstream or downstream 

fish communities.  

Probability of Effect 
The Effect has a High probability of occurring since some fish movement through the turbines 

will undoubtedly occur at some point in the life of the facilities. 

Overall Assessment 
This effect is determined to be Not Significant due to the moderate predicted magnitude of 

effect an relatively low overall mortality rates for the upstream population.  However, if 

unanticipated high levels of downstream fish passage occur at one or all of the facilities, the 
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effect on local fish communities could potentially become significant.  Monitoring will be 

conducted during the operational period to assess potential fish mortality due to turbine 

passage to determine if this is an issue.  

6.3.7.4 Stranding or Desiccation due to Water Management Activities 

6.3.7.4.1 Potential Effects 

Rapid, large magnitude draw downs of water levels within the head ponds or in the reach 

downstream from Cedar Rapids due to operational changes at the facilities could potentially 

result in rapid dewatering of habitat and associated stranding and desiccation of aquatic biota 

(fish and benthic invertebrates). Stranding due to water management can result in beaching 

(when fish are completely dewatered), or trapping (when fish are isolated in areas of water 

that are not connected to the main river channel) (Hunter, 1992). Such an event could 

potentially result in mortality and events occurring on a large scale or frequently could have 

effects on aquatic biota populations. Studies on stranding due to hydropower water 

management have shown that the potential for stranding is dependent on a number of factors 

including rate and range of water level change, duration of change, time of day, season, 

water temperature, fish species, life stages and behaviour, morphology of the river and 

substrate type (Steele and Smokorowski, 2000; Halleraker et al., 2003). Due to the 

morphology of the Kapuskasing River channel (predominantly u-shaped, single uniform 

channel) will also limit the potential for stranding (Hunter, 1992).  

Several studies have also shown that some species of salmonids have higher incidences of 

stranding  during daylight hours, when they are more likely to be concealed in the substrate, 

as opposed to nighttime hours when they more likely to be in the water column (Saltveit et. 

al., 2001; Bradford et. al., 1995). This may also occur for some species in the Kapuskasing 

River. Therefore, potential for stranding in the head ponds may be elevated when they are 

being drawn down during the daytime. Conversely, potential for stranding downstream from 

Cedar Rapids (if Cascading Operations are implemented) would be lower, since water level in 

that reach would decrease during the evening and nighttime hours). 

Stranding of fish can result in mortality due to asphyxiation (lack of oxygen), unsuitable water 

temperatures (too hot or freezing) or predation (e.g., birds, mammals). Fish may survive 

temporary stranding, but may be physically injured to the extent that mortality may occur 

later. 

6.3.7.4.2 Mitigation Measures 

The proposed ramping strategies (i.e., ramping up and down over a one hour period) 

described in this report will prevent large, rapid fluctuations in water level in the head ponds 

and river channel downstream from the facilities. Ramping rate is one of the most important 

determinants of the potential for stranding. 

6.3.7.4.3 Net Effects and Significance of Net Negative Effects 

Generally, levels of stranding or desiccation of fish are anticipated to be low, since changes in 

water level will occur slowly over a one hour period, and it is anticipated that fish will be 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 6-104

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

generally be sufficiently mobile to avoid stranding or adapted to living outside the zone of 

effect if not sufficiently mobile.  Over the life of the facility, some stranding will undoubtedly 

occur, result in mortality of fish. This would be considered Serious Harm to fish.  

However, stranding of benthic invertebrates may occur, particularly in the reach downstream 

for Cedar Rapids (if Cascade Operations are selected as the preferred operating strategy) 

within the zone of fluctuation, once operations commence. It is anticipated that non-mobile 

benthos will perish once operations start and benthos adapted to fluctuating water levels will 

colonize the area, or the fluctuation zone will be generally devoid of non-mobile benthos. 

Benthic invertebrate mortality could result in minor decreases in fish forage base.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye and Brook Trout).  Other 

fish species have a Moderate importance, being abundant and not specifically targeted by 

anglers or baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish 

are protected under federal and provincial legislation.  

Magnitude of Effect 
Mortality of fish is considered Serious Harm to fish under the Fisheries Act and will require 

Authorization. The magnitude of effect, defined in this instance as the number of fish killed 

due to being stranded, is anticipated to be Low.   

Geographic Extent of Effect 
The geographic extent of disturbance is either Low or High, since fish mortality due to 

stranding will be limited to the Project footprint if Partial Cascade Operations are selected as 

the preferred alternative, but stranding could occur downstream to Old Woman Falls if 

Cascade Operations are selected. 

Duration and Frequency of Effect 

The duration of disturbance is High, since water level fluctuations that could cause stranding 

will occur throughout the operational period.  

Reversibility of Effect 
Mortality of fish would be an Irreversible effect. 

Ecological or Social Context 

The fragility of the fish community could potentially be High if significant effects were to occur 

due to significant amounts of unanticipated stranding.   
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Probability of Effect 
The Effect has a Moderate probability of occurring at some point during the life of the 

facilities. 

Overall Assessment 
This effect is determined to be Not Significant due to the low predicted magnitude of effect, 

and anticipated infrequent occurrence of stranding.   

6.3.7.5 Effects on Aquatic Biota due to Bio-Accumulation of Methylmercury 

6.3.7.5.1 Potential Effects 

Impact on Benthic Organisms 

The potential for increased MeHg concentrations in organisms (i.e., particularly benthic 

invertebrates) in the head pond was also evaluated during the ELA experiments noted in 

Section 6.3.3.2.  Researchers examining the relationship between flooded peat wetlands in 

the ELA and subsequent increases in MeHg levels found increases of up to 20 times in water, 

3 times in aquatic insects and 4 to 5 times in fish (Hall et al, 1998).  In the aquatic insects 

studied, only predator species exhibited the above noted increase, as other species were not 

present in sufficient numbers to arrive at definite conclusions.  However, as noted previously, 

the ELARP experiments represent conditions that are different from those that will occur in 

the project head ponds, so the results cannot be directly extrapolated to the Project. 

While some researchers have reported a positive correlation between total mercury 

concentrations in benthic invertebrates and the substrates that they inhabit (Tremblay et al, 

1996, Hall et al, 1998), others (Jackson, 1988; Parkman and Meili, 1993; Bissonnette, 1975) 

did not find any significant correlation.  While the temporal patterns of MeHg concentrations in 

flooded soils and insect larvae were similar, weak relationships were found between the Hg 

and MeHg content of insects and the concentration of these elements in flooded soils.  

Tremblay and Lucotte (1997) suggest that MeHg produced in flooded soils may not be 

entirely available to insects, and factors other than the MeHg content of flooded soils may 

affect the accumulation/ concentration of MeHg in insects.  They suggest that the mobilization 

of MeHg from flooded soils to the water column by the erosive action of waves and ice may 

be a primary factor in the transfer of MeHg to aquatic organisms.  Suspended particles, that 

are rich in MeHg and total Hg, eventually settle to the bottom where they are mixed with 

algae and bacteria at the soil-water interface, and are taken up by benthic organisms.  Given 

that terrestrial soils will be inundated, residence times will increase, and some sedimentation 

may occur in the head ponds, an increase in MeHg concentration of benthic organisms is 

anticipated to occur. Some increase may also occur in invertebrates downstream from Cedar 

Rapids, as MeHg is transported downstream in the water column, or adhered to suspended 

particles moving downstream. However, there is a lack of sufficient scientific information to 

accurately predict the magnitude of the potential increase in mercury concentration in benthic 

invertebrates.  
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Impact on Fish Populations 
Research conducted for the ELARP project indicated that MeHg concentrations in fish 

increased by an average of three times for the forage species studied (Bodaly et al, 1997).  

While direct extrapolation of the results from the ELA investigations to the Kapuskasing River 

Projects is not possible; it is obvious that reservoir creation does result in increased mercury 

levels in fish, predominantly through biomagnification up the food chain.   

Reed Harris Environmental Ltd. was retained to undertake predictive modeling to assess the 

potential increases in Walleye and Northern Pike tissue mercury concentrations in each of 

the three head ponds. Several different predictive models were used to assess potential 

increases in mercury, including those developed by Reed Harris Environmental Ltd., Bodaly 

et al. (2007) and the PF model developed by Johnson et al. (1991). The various models used 

resulted in a range of predictions for the relative increases by site and species. The model 

developed by Reed Harris Environmental Ltd. appeared to be the best fit to predict mercury 

increases in Northern Pike in small reservoirs, based on calibrations with actual field results 

from other sites, although this model tends to underpredict increases in Walleye, particularly 

for relatively small hydro sites. Therefore, the Johnston PF Model (Johnson et al., 2007) 

appears to be the best fit for predicting increases in Walleye in small sites such as the 

Kapuskasing River sites (Harris, Pers. comm., 2014). The full report from Reed Harris 

Environmental Ltd. is contained within Appendix X and the results are summarized here. 

Table 6-26 summarizes the predicted peak increase factors and mercury concentrations for 

standardized lengths of Walleye (40 cm) and Northern Pike (55 cm) using both models 

mentioned above.  

Table 6-26: Baseline and Predicted Fish Tissue Mercury Concentrations 

Model Parameter 

Walleye Northern Pike 

Buchan 
Falls 

Clouston 
Rapids 

Cedar 
Rapids 

Buchan 
Falls 

Clousto
n Rapids 

Cedar 
Rapids 

Baseline Hg Concentration 
(µg/g) 

0.85 0.85 0.85 0.63 0.63 0.63 

Harris 
Predicted Hg 
Concentration 

(µg/g) 
1.4 – 1.6 1.4 – 1.7 1.4 – 1.7 1.2 1.25 1.3 

Johnston 
(1991) 

Predicted Hg 
Concentration 

(µg/g) 
2.10 1.3 1.25 1.95 1.25 1.2 

 

As seen in Table 6-26, mercury is predicted to increase for each species in each head pond, 

regardless of which model is selected. The Harris model predicts that Walleye concentrations 

will approximately double in each of the head ponds, with slightly higher values being 

observed downstream, due to transport of mercury in the water column. The Johnston model 

predicts higher mercury concentrations in Walleye in the Buchan Falls head pond, but lower 

concentrations in the other head ponds compared to the Harris model. Similarly, the Harris 

model predicts mercury increases of approximately double in Northern Pike, with slightly 
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higher values in a downstream direction. The Johnston model predicts highest values for pike 

in the Buchan Falls head pond, with similar values to the Harris model in Cedar and Clouston 

head ponds.  The Johnston model used does not take cumulative impacts from upstream flow 

into the lower head ponds into account, while the Harris model does.  

In summary, it is predicted that there will be an increase in fish tissue mercury concentration 

in all three head ponds following inundation. As the mercury increases are bio-accumulative, 

the precise timing and duration of the increases cannot be predicted. Mitigation Measures 

The modified peaking mode of operation will possibly limit mercury generation when 

compared to a full peaking scenario, since it decreases residence times within the head 

ponds compared to longer cycle peaking. The longer the residence time, the more fish in the 

head ponds would be exposed to increased methyl mercury levels in the head pond. 

Removal of woody vegetation from the head ponds will limit the amount of organic material 

present that will be subject to decomposition, one of the factors that lead to the production of 

methyl mercury in flooded areas.  

6.3.7.5.2 Net Effects and Significance of Net Negative Effects 

It is predicted that mercury levels in fish and benthic invertebrates will increase (with the 

magnitude of change dependent on the species and location being considered, as noted in 

Table 6-X) for a period of time before decreasing.. However, the  timing of the increase and 

subsequent decrease cannot be predicted. Monitoring will be conducted to assess fish tissue 

mercury concentrations following commencement of operations. This increase is not 

anticipated to have any negative effects on the benthic invertebrates or the fish themselves, 

as tissue mercury levels that would have physiological or health effects are not anticipated to 

occur.  

However, increases in fish tissue mercury can have potential effects on predators which feed 

on them as well as on human health due to consumption of fish. The human consumption 

considerations are discussed separately in Section 6.4.8.1. 

6.3.7.6 Effects on Aquatic Biota due to Increased Surface Water Temperature 

6.3.7.6.1 Potential Effects 

As noted in Section 6.3.5.1, the Project head ponds may result in minor increases in surface 

water temperature within the headponds and downstream reaches. This would include the 

mouth of Dunrankin River.  

The changes are not anticipated to result in a shift of the current cool-water thermal regime of 

the river, but they are anticipated to be measurable during some parts of the year, particularly 

during summer, when sunlight and hotter air will result in more warming of surface waters 

than would otherwise occur due to the greater surface area of the reservoirs.  

However, this is not anticipated to have any negative effects on the majority of the fish 

species in the Kapuskasing River, since they are all cool water species (e.g., Walleye, 

Northern Pike). This may result in alteration in habitat use by Brook Trout, which is a sensitive 
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cold water species, which may avoid areas such as the Buchan Falls bypass flow reach, 

which may have a higher than would otherwise occur temperature, since it will be fed by 

surface water from the relatively large Buchan Falls head pond. Brook Trout use of the 

downstream end of the Dunrankin River may also be altered, since it would be backwatered 

by the Cedar Rapids head pond. However, it is anticipated that trout use of the main river 

channel will remain relatively unaffected, as temperature changes in the main channel are 

anticipated to be relatively minor. Thermal refuge will continue to exist at groundwater 

upwellings, in the deeper part of each head pond and in the cold water tributaries such as the 

Dunrankin River.  

6.3.7.6.2 Mitigation Measures 

No mitigation is feasible to prevent minor changes in water temperature and associated 

effects on fish habitat use.  

6.3.7.6.3 Net Effects and Significance of Net Negative Effects 

Some minor changes in habitat use, particularly for Brook Trout, may occur in certain areas of 

the river, such as the Buchan Falls bypass reach or the mouth of the Dunrankin River, due to 

minor increases in surface water temperature due to the head ponds. This is not anticipated 

to result in Serious Harm to fish, as the changes are predicated to minor and coldwater 

species are anticipated to continue to be able to find suitable thermal refuge areas without 

any overall loss of productivity. No negative effects on other species are anticipated to occur.  

The following identifies the significance of these net negative effects. 

Value of Resource 

Fish are a highly valued resource by humans.  Some fish species have a High value due to 

their recreational and subsistence angling importance (e.g., Walleye and Brook Trout).  Other 

fish species have a Moderate importance, being abundant and not specifically targeted by 

anglers or baitfisherman, but nonetheless may place in important role in the ecosystem.  Fish 

are protected under federal and provincial legislation.  

Magnitude of Effect 
The magnitude of effect, defined in this instance as the changes in habitat use patterns of fish 

on the river due to changes in temperature, is anticipated to be Low.   

Geographic Extent of Effect 
The geographic extent of effect is within the footprint of the head ponds and therefore, is  

Low. 

Duration and Frequency of Effect 

The duration of disturbance is High, since increased temperatures could occur periodically 

throughout the operational period.  

Reversibility of Effect 
Alterations in habitat use of fish during periods of higher temperatures would be an 

Irreversible effect. 
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Ecological or Social Context 
The fragility of the fish community is anticipated to generally be Low, although Brook Trout 

would have a High fragility to significant changes in temperature.   

Probability of Effect 
The Effect has a Moderate probability of occurring during the life of the facilities. 

Overall Assessment 
This effect is determined to be Not Significant due to the low predicted magnitude of effect, 

and low fragility of the majority of the fish community.    

6.3.8 Terrestrial Environment 

6.3.8.1 Wetlands 
The proposed modified peaking operating regime is anticipated to cause daily water level 

fluctuations within each of the three head ponds during a significant part of the wetland 

vegetation growing season. These fluctuations will result in  dewatering of a portion of the 

littoral zone on a daily basis, when modified peaking operations are in effect. As discussed in 

Section 6.3.6.5.1, the fluctuations are anticipated to limit the amount of aquatic vegetation 

that will grow around the periphery of each head pond, although some emergent vegetation 

species that are tolerant of water level fluctuations may persist. Over time, it is anticipated 

that tolerant wetland vegetation communities will stabilize in the head pond. 

There will be continued potential for fugitive dust generation from travel along access roads to 

impact wetlands, however, the anticipated infrequent nature of such travel for the Project, 

along with the implementation of the mitigation measures discussed for the construction 

period, during periods of maintenance requiring frequent travel, will ensure that there is no 

impact on wetland communities as a result of the generation of fugitive dust.  

6.3.8.2 Woodlands 
During the operations phase, the only requirements for physical vegetation removal will be in 

areas previously cleared during the construction phase in order to maintain an open state.  

This will include areas such as beneath the transmission line.  As the areas have already 

been cleared and impacts of this removal have been assessed during the construction period, 

there is no additional effect of this clearing. 

In addition to physical removal of vegetation, effects on vegetation due to the presence of the 

head pond and associated changes in groundwater levels and soil moisture regimes may 

occur, as discussed in the following section. 

6.3.8.2.1 Effects on Vegetation due to Presence of Head Pond 

6.3.8.2.1.1 Potential Effects 

Filling of each head pond may result in increased groundwater levels within the immediate 

vicinity of the head pond as a result of the elevated water levels within the river.  However, 

given the relatively narrow band of vegetation adjacent to the head pond that would be 
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expected to be impacted by this increased groundwater level, it is anticipated that this will 

have a limited effect on vegetation communities.   

Species intolerant of wetter ground and rooting conditions may experience some 

tree/vegetation loss as a result of the increased groundwater level, however, it is expected 

that where losses occur, colonization by species tolerant of wetter ground and rooting 

conditions would occur.  This would result in an alteration to the species composition of these 

areas, but ultimately will have limited effect on the vegetation cover in the area. 

6.3.8.2.1.2 Mitigation Measures 

It is not possible to mitigate this effect. 

6.3.8.2.1.3 Net Effects and Significance of Net Negative Effects 

The net effect will be an alteration in the composition of the upland vegetation community 

along the head pond. 

The following identifies the significance of these net negative effects. 

Value of Resource 

The value of forest communities in this portion of Ontario is Moderate.  Forest communities in 

this portion of Ontario provide several important ecological and socio-economic functions.  

However, forests are very common within Northern Ontario.  

Magnitude of Effect 
The magnitude of the effect is Low.  Though it is expected that there will be an alteration to 

the composition of the vegetation community along the head pond, this is not expected to be 

a major alteration in community composition and many of the species found in this area at 

present would be expected to remain in the area.   

Geographic Extent of Effect 

The geographic extent is Moderate.  The impact will extend beyond the area of the head 

pond.  

Duration and Frequency of Effect 

Duration and frequency of effect is High as the impact will occur throughout operations of the 

Project. 

Reversibility of Effect 

The effect is considered to be eventually Reversible, once the Project is decommissioned, it 

is expected that composition of the vegetation communities in these areas may change 

following decreases in groundwater levels. 

Ecological or Social Context 

Ecological context is Low.  Forest communities are expected to be able to respond to these 

impacts through alteration in community composition.   
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Probability of Effect 

Though it is certain that head pond filling will occur, whether this will result in a significant 

impact on the adjacent forest communities remains to be seen, therefore this is considered to 

be Moderate.  

Overall Assessment 

As the effect is of low magnitude, eventually reversible, and the resource is abundant in the 

area, this effect is considered to be Not Significant. 

6.3.9 Terrestrial Wildlife 
During the operations period, impacts to wildlife include disturbance and alterations to 

movements as a result of the presence of the access road and transmission line, facility 

operation, and vegetation management. 

6.3.9.1 Disturbance and Alterations to Wildlife Movements 

6.3.9.1.1 Potential Effects 

As with the construction period, wildlife may be impacted by disturbance associated with the 

operations and maintenance of the facilities, as well as vehicle movement along the access 

roads. 

In addition, the access road network and transmission line created for the Project may 

increase the ease of predator movement within the local landscape.  Currently, ease of 

movement is restricted within portions of the study area by vegetation communities present; 

however, access through the majority of the area is good given the existing road network.  In 

other areas, wolves are found to occur closer to linear corridors than would be expected by 

random chance (James and Stuart-Smith, 2000); likely the result of the ability to travel at 

greater speeds over larger distances (James et al., 2004).  This increased ability of wolves to 

move within portions of the Project area would result in localized increased in predation 

pressure on prey species.   

Finally, wildlife communities may also be subject to incidental take as a result of the presence 

of the transmission line and vehicle movement along the access roads and during 

maintenance activities. 

6.3.9.1.2 Mitigation Measures 

Mitigation measures employed during the construction period will also be employed during 

operations to minimize potential disturbance of wildlife communities and incidental take 

associated with maintenance activities and vehicle movement.   

It is not possible to mitigate the impact of increased ease of predator movement across the 

landscape. 

6.3.9.1.3 Net Effects and Significance of Net Negative Effects 

Following the implementation of the mitigation measures identified above, it is expected that 

there will be limited disturbance of wildlife populations in the area during maintenance 
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activities and around the facilities themselves, as well as an increase in the amount of 

incidental wildlife take and predation pressure within the local area. 

The following identifies the significance of these net negative effects. 

Value of Resource 

The value of wildlife in this portion of Ontario is Moderate.  Wildlife provide several important 

ecological and socio-economic functions, however, the communities discussed herein are 

generally abundant within this portion of the province.    

Magnitude of Effect 
The magnitude of the effect of incidental take and disturbance is Low.  As there is existing 

travel along many of the access roads in the area, construction of the road and transmission 

line network will have occurred, and forest harvest activities are ongoing in the area, 

incidental take and disturbance is expected to be nominally above baseline conditions 

following implementation of mitigation measures. 

The magnitude of the effect of increased predation pressure is also Low.  Given that there is 

already a large network of linear disturbances in this area, it is not expected that there will be 

a significant increase in predation pressure.  

Geographic Extent of Effect 

The geographic extent of incidental take is Low as wildlife will only be potentially impacted on 

the Project location.   

The geographic extent of disturbance and increased predation pressure is Moderate as the 

effect of is anticipated to have dissipated within 500 m of the Project location. 

Duration and Frequency of Effect 
Duration and frequency of effect is High as these potential effects will be ongoing throughout 

the operations phase of the Project.  

Reversibility of Effect 
The effect of disturbance is considered to be Reversible.  Once facilities are 

decommissioned and maintenance disturbances are removed, wildlife may return to 

previously abandoned habitats.   

As incidental take entails loss of wildlife, this effect is Irreversible. 

Given that construction and use of the access roads will result in alterations to the soil quality 

beneath these features, it is expected that these corridors will remain present long after 

decommissioning.  Therefore, this is considered to be Irreversible, though given sufficient 

time periods, it is expected that these areas would no longer be discernible from the 

surrounding landscape. 

Ecological or Social Context 

Ecological context is Low.  There are large areas of retreat habitat available within the local 

area, and wildlife communities would be expected to be tolerant of minor losses of individuals 

from the community due to incidental take and increased predation pressure.   
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Probability of Effect 

It is expected that despite the mitigation measures identified above, there will be disturbance 

and incidental take of wildlife, therefore this is High.  

Given the existing network of roads within the area, it is possible that the construction of the 

Project’s access roads and transmission line may not significantly increase the ability of 

predators to move across this landscape, and therefore this is Moderate. 

Overall Assessment 
As the disturbance effect is of low magnitude, eventually reversible, and there is abundant 

retreat habitat available in the area, this is considered to be Not Significant. 

As the effect of incidental take is localized, and of low magnitude, this is considered to be Not 

Significant.  

As the effect of increased predation pressure is of low magnitude and only carries a moderate 

probability of effect, this is considered to be Not Significant. 

6.3.10 Terrestrial Wildlife Habitats 

6.3.10.1 Waterfowl Nesting Area 
There are no known or potential effects anticipated to waterfowl nesting habitat during 

operation of the proposed development.  

6.3.10.2 Raptor Winter Feeding and Roosting Areas 
There are no known or anticipated effects to raptor winter feeding and roosting areas during 

operation of the Project. 

6.3.10.3 Reptile Hibernacula 
Traffic along the access road during operation of the hydropower facility has the potential to 

result in incidental take of reptiles.  Reptiles migrating to and from hibernacula sites may be 

especially prone to incidental take as they move between habitats.  The access road may 

also be attractive basking habitat, further increasing the risk of roadkill.  The mitigation 

measures discussed for the construction period should be implemented during operation of 

the Project. 

6.3.10.4 Bat Hibernacula, Winter Roosts and Maternal Colonies 
There are no known or anticipated effects to bat hibernacula, winter roosts or maternal 

colonies during operation of the Project.  

6.3.10.5 Turtle Nesting Habitat 

Incidental take is a potential risk for turtles nesting or crossing the access road. Mitigation 

measures identified previously for the construction period should also be followed during 

operation of the Project.   

6.3.10.6 Furbearing Mammal Denning Sites 

There are no known or expected impacts to furbearing mammal denning sites during 

operation of the hydropower facility. 
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6.3.10.7 Habitat of Species of Conservation Concern 
There are no known or anticipated effects to habitat of species of conservation concern 

during operation of the hydropower facility.  The Project may result in the creation of habitat 

through the construction of access roads and openings.  Incidental take is a potential risk and 

mitigation measures related to incidental take during the construction period should also be 

followed during operation of the Project.   

6.3.10.8 Animal Movement Corridors 
There are no known or anticipated effects to animal movement corridors during operation of 

the Project. Incidental take of wildlife utilizing the access road as a movement corridor is a 

potential risk.  Mitigation measures discussed for the construction phase should be following 

during operation of the Project. 

6.3.11 Species at Risk 
This section discusses federal listed species on Schedule 1 of Species At Risk Act (SARA, 

2002), and/or identified as Threatened or Endangered on the Species at Risk in Ontario 

(SARO) List (Ontario Regulation 230/08) under the Endangered Species Act (ESA, 2007).   

6.3.11.1 Vegetation 
No vegetation species at risk were identified in the study area; therefore no adverse effects 

are anticipated to occur. 

6.3.11.2 Avifauna 
There are no known or anticipated effects to avifauna species at risk during operation of the 

hydropower facility.  The Project may result in the creation of habitat through the construction 

of access roads and openings.  Avoidance and disturbance is not expected to impact this 

species given the amount of suitable habitat in the surrounding area. Incidental take is 

possible if suitable roosting habitat is created.  Mitigation measures related to incidental take 

during the construction period should also be followed during operation of the Project.   

6.4 Effects and Mitigation – Social Environment 

6.4.1 Economic Benefits  
Operation of the Project will result in economic benefits to the owners of the facilities 

(Xeneca) as well as local communities, and the Province of Ontario.  

Operation of the facilities will require employment of both skilled and unskilled labour 

originating locally and non-locally based on qualification.  Longer term employment is 

anticipated to require two to four part-time jobs created for commercial operations, and 

personnel will be required to perform periodic checks on operations and to perform 

maintenance activities, equipment upgrades and/or plant modifications.   

According to Xeneca representatives, the Project is conservatively estimated to return 

approximately $11 million in tax revenue to the Province of Ontario over the 40 year lifespan 

of the Project, and continued tax revenues for the duration of facility operation.  
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No negative effects on the local economy are anticipated to occur as a result of Project 

operations.  

6.4.2 Effects to Forestry Resources  
Operational and maintenance activities are not anticipated to have any additional effect on 

forestry resources.  The initial clearing of timber for the Project components represents the 

main effect, with no clearing actually completed during the operational period.  The effect of 

clearing during construction will persist over longer term duration, but it is not considered to 

be an operational effect. 

No net effects on forestry resources are anticipated to occur during operations. 

6.4.3 Trapping, Hunting and Bear Management 

6.4.3.1 Disruption to Trapping, Hunting and Bear Management 
Sources of potential effects to trapping, hunting and bear management within the Project 

Area during operation will likely be due to minor access improvements, changes in surface 

water flows and levels in the Project Area and operation and maintenance of the facilities.  

The potential effect will be a disruption to these activities.  

6.4.3.1.1 Potential Effects  

Access to the Project Area will experience a minor improvement, however due to the newly 

constructed access roads being located on private lands, it is not anticipated that these will 

benefit local resource users by providing enhanced long-term trapping and hunting 

opportunities.   

Approximately 145.6 ha will be inundated following head pond filling for the duration of 

Project operation.  Any existing resource harvest areas within the inundation area will be 

flooded; however, it is unknown whether traplines are located within the inundation areas.  

Operation and maintenance activities have a potential to cause disturbance, affecting wildlife 

harvest success within the vicinity of the facilities based on activity (i.e. traffic on local 

roadways) and time of year.   

Potential negative effects to wildlife during operation are discussed above, in Section 6.3. 

6.4.3.1.2 Mitigation Measures  

No measures are possible to mitigate the potential negative effects of head pond inundation 

or operation/maintenance of the facilities; however mitigation measures related to potential 

negative effects to wildlife during operation where possible, are provided in Section 6.3.  

6.4.3.1.3 Net Effects and Significance of Net Negative Effects 

Approximately 145.6 ha will be inundated following head pond filling for the duration of 

Project operation, potentially flooding traplines. 

Operation and maintenance activities have a potential to cause disturbance, affecting wildlife 

harvest success within the vicinity of the facilities based on activity (i.e. traffic on local 

roadways) and time of year.   
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Potential net negative effects (and their significance) to wildlife during construction are 

discussed in Section 6.3.  

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be High given consultation with local 
users and MNR has revealed that stakeholders view these resources to be significant. 

Magnitude of Effect 
The magnitude of the effect is considered to be Low, evident only at or nominally above 

baseline conditions.  

Geographic Extent of Effect 

Disturbance does not extend beyond the Project Area, therefore it is considered to be Low.  

Duration and Frequency of Effect 
The effect will occur during the operation period, and is therefore of High duration.  

Reversibility of Effect 
The effect is Reversible given the affected area will likely return to existing conditions should 

the Project be decommissioned.    

Social Context  
The effect will occur in an area of Low fragility, it is anticipated that trapping and hunting 

resources can be sought elsewhere within the licensed area.  

Probability of Effect  

The effect has a Moderate likelihood of occurring. 

Overall Assessment  
Given the magnitude and geographic extent of the effect are low and occur in an area of low 

fragility, the overall effect is determined to be Not Significant.  

6.4.4 Baitfish Harvesting and Angling 
Sources of potential effects to baitfish harvesting and angling within the Project area during 

operation will likely be due to moderate access improvements and changes to surface water 

flows and levels.  Potential effects include: 

 Moderate improvements in access to angling opportunities and baitfish harvesting areas; 

 alterations in baitfish harvesting areas due to head pond inundation. 

These potential effects are discussed in the following sections.   

6.4.4.1 Improved Access to Angling Opportunities and Baitfish Harvesting Areas  

Access to the Project Area will experience a minor improvement, however due to the newly 

constructed access roads being located on private lands, it is not anticipated that these will 

benefit local resource users by providing enhanced long-term baitfish harvesting and angling 
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opportunities within the Project head ponds.  As discussed previously in Sections 6.3.6 and 

6.3.7, populations of various fish species are anticipated to increase in the head pond areas 

over the long-term due to the increase in available habitat and the mitigation to ensure that 

critical habitat is present.   Portages will be constructed around all three facilities to ensure 

safe passage for small portable boats such as canoes that may be used by anglers.  Overall, 

there is anticipated to be a long-term net positive impact on angling opportunities within the 

head ponds due to the Project.  

6.4.4.2 Alterations in Baitfish Harvesting Areas Due to Increased Surface Water Flows and Levels 

6.4.4.2.1 Potential Effects 

Approximately 145.6 ha will be inundated following head pond filling for the duration of 

Project operation.  Any existing resource harvest areas within the inundation area will be 

flooded; however, it is unknown whether existing baitfish harvest areas are located within the 

inundation areas.  

Potential negative effects to the aquatic environment during operation are discussed in 

Sections 6.3.6 and 6.3.7.  

6.4.4.2.2 Mitigation Measures 

No measures are possible to mitigate the potential negative effects of head pond inundation 

or operation/maintenance of the facilities, however mitigation measures related to potential 

negative effects to the aquatic environment during operation are provided in Sections 6.3.6 

and 6.3.7.. 

6.4.4.2.3 Net Effects and Significance of Net Negative Effects 

Approximately 145.6 ha will be inundated following head pond filling for the duration of 

Project operation, potentially flooding baitfish harvest areas. 

Potential net negative effects (and their significance) to the aquatic environment during 

construction are discussed in Sections 6.3.6 and 6.3.7.  

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be High given consultation with local 
users and MNR has revealed that stakeholders view these resources to be significant. 

Magnitude of Effect 

The magnitude of the effect is considered to be Low, evident only at or nominally above 

baseline conditions.  

Geographic Extent of Effect 
Disturbance will not likely extend beyond the Project area, therefore it is considered to be 

Low.  

Duration and Frequency of Effect 
The effect will occur during the operation period, and is therefore of High duration.  
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Reversibility of Effect 
The effect is Reversible given the affected area will likely return to existing conditions should 

the Project be decommissioned.    

Social Context  
The effect will occur in an area of Low fragility, it is anticipated that fisheries resources can 

be sought elsewhere within the study area.  

Probability of Effect  

The effect has a Moderate likelihood of occurring. 

Overall Assessment  
Given the magnitude and geographic extent of the effect are low and occur in an area of low 

fragility, the overall effect is determined to be Not Significant.  

6.4.5 Noise Emissions 
The consideration of potential effects related to noise refers to the increase in ambient sound 

levels during operation of the facilities.   

6.4.5.1 Increased Ambient Sound Levels  
Sources of noise during the operations phase include humming from transformers, 

mechanical noise and air venting from powerhouses and periodic back-up diesel generator 

use. These noises are anticipated to be of low intensity and infrequent, in the case of diesel 

generator use and maintenance equipment.  Maintenance vehicles/equipment may also 

result in periodic increases in noise and vibration during maintenance activities. 

6.4.5.1.1 Potential Effects 

In assessing the potential effects of increase ambient sound levels, the nearest potential 

sensitive receptors have been identified, relative to the Project area, and more specifically, 

relative to the sites where the three facilities will be constructed.  It has been determined that 

a trapper cabin, located approximately 2.5 km north of the Cedar Rapids site, is the closest 

sensitive receptor (See Figure 4-18). Given their distance from the Project sites, no effects to 

sensitive receptors as a result of increased ambient sound levels are anticipated during 

construction.  

Although not identified as sensitive receptors, due to their transient use of the Study Area, 

resource users such as trappers, hunters and fisherman could also be subject to noise 

emissions during operation (e.g., hum from transformers, sound from powerhouse ventilation 

system, back-up diesel generator noise and equipment noise during maintenance activities).  

This could result in decreased enjoyment of use of the study area, or decreased success of 

the target activity (e.g., decreased hunting success due to disturbance of local wildlife due to 

noise emissions from the Project). 

6.4.5.1.2 Mitigation Measures  

Signage will be posted to alert resource users of the area that operations of the proposed 

facilities are occurring.   
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6.4.5.1.3 Net Effects and Significance of Net Negative Effects 

Operational noise from the powerhouse will be audible in close proximity to each 

powerhouse, and this could result in disturbance of resource user’s activities in the immediate 

vicinity. 

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be Moderate given resource use of 

this portion of the Kapuskasing River is known to be used only sporadically, but is of interest 

to stakeholders.  

Magnitude of Effect  
The magnitude of the effect of disturbance of humans is considered to be Low, since it will be 

audible above baseline conditions.  

Geographic Extent of Effect 
The geographic extent of increased noise levels during operation is not anticipated to extend 

beyond 500 m from the Project Area, therefore it is Moderate.  

Duration and Frequency of Effect 

The effect will be evident throughout the operations period, and is therefore of High duration.  

Reversibility of Effect  
Effects of noise and vibration, at the levels anticipated to occur as a result of operations in the 

areas that would be used by the public, are Reversible, since no long-term health effects 

would be anticipated to occur.  

Social Context  
The effect will occur in an area of Low fragility, given that there are no permanent receptors 

in the area.  

Probability of Effect  

The probability of increased noise and vibration affecting humans during Project operations is 

Moderate, given the low anticipated magnitude of effect.  

Overall Assessment  
Given that increased noise and vibration are not anticipated to affect any permanent sensitive 

receptors, and other potential receptors will able to move out of the affected area if they are 

not tolerant of periodic increases in noise and vibration, the overall effect is determined to be 

Not Significant.  

6.4.6 Electric and Magnetic Fields Emitted by Transmission Lines 

6.4.6.1 Potential Effects 
The following text discusses electromagnetic field emissions; reviews scientific literature on 

the potential health effects of electromagnetic fields and discusses the reasons why it has 
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been determined that the proposed Kapuskasing River Project will not result in any human 

health concerns due to electromagnetic fields. 

Electromagnetic fields (EMF) consist of a mix of electric and magnetic waves travelling 

together at the speed of light (WHO, 1998).  EMF can be characterized by its frequency 

(number of oscillations or cycles in the wave over a certain length of time) and wavelength 

(the distance travelled in one oscillation or cycle) (WHO, 1998).  Extremely Low Frequency 

(ELF) fields are characterized as having frequency <300 Hz.  The proposed Project will 

generate electricity at 60 Hz, so it is classified as ELF.  The wavelength of ELF at 60 Hz is 

approximately 5000 km (WHO, 1998).  Since the wave lengths are very long, ELF does not 

transmit through the air, and is not radiant energy (unlike radio, TV or a cell phone), so there 

are no potential health concerns associated with this 60 Hz generation as there are regarding 

the radiant energy forces noted above. 

The proposed facilities will emit very small electric and magnetic fields.  When electric 

charges accumulate on an object, they create an electric field with a tendency to repel like 

charges and attract opposite charges, with the strength of the field being measured in volts 

per meter (V/m).  The strength of the field is strongest closest to the source and it diminishes 

with distance.  The effect of an electric field is proportional to 1/distance from the source 

squared, so the effect falls off very rapidly with distance from the source.  Electric fields are 

proportional to voltage, and for this project, the proposed generator voltage is 4.16 kV.  

Electric fields are also shielded by materials such as wood and metal (WHO, 1998). 

Magnetic fields are caused by the motion of an electric current, such as in a transmission or 

distribution line.  Magnetic fields are measured in microtesla units (μT) and are proportional to 

current; however, in the case of three phase power, the three fields tend to cancel each other 

out at any one time, so the magnetic effect is only proportional to any leakage.  The amount 

of leakage depends upon the configuration of the transmission line.  Magnetic fields are also 

strongest closest to their source and diminish in strength with distance from the source 

(WHO, 1998). 

WHO (1998) indicates that natural sources of 60 Hz electric and magnetic fields are 

extremely low and that human exposure to such fields is primarily due to generation, 

transmission and use of electrical energy.  Sources of these fields at the proposed Project 

include the generators inside the powerhouses, the transformers adjacent to each 

powerhouse station and the transmission line. 

As an example, WHO (1998) notes that electric and magnetic fields beneath high voltage 

overhead transmission lines may be up to 12 kV/m and 30 μT.  However, these typical values 

are based on high voltage transmission lines, also noting that generating stations and 

substations may have electric and magnetic fields of up to 16 kV/m and 270 μT.  For 

comparison, WHO (1998) noted that fields around household appliances typically do not 

exceed 0.5 kV/m and 150 μT. 
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WHO (2007) conducted a review of the potential health effects associated with exposure to 

EMF.  They concluded that “there are no substantive health issues related to ELF electric 

fields at levels generally encountered by members of the public” (WHO, 2007).  WHO (2007) 

also found that substations (such as the transformer stations adjacent to each facility 

proposed for the Project) “rarely produce significant electric fields outside their perimeter”.  

Therefore, no adverse effects due to electric fields from the proposed Project are anticipated 

to occur. 

WHO (2007) indicates that magnetic field strength is not dependant on voltage, although 

higher voltage transmission lines usually produce higher magnetic fields.  The National 

Institute of Environmental Health Science (NIEHS), 1995 found that magnetic fields from a 

115-kV transmission generated a magnetic field of 6.3 μT maximum during Peak times on the 

right-of-way and 3 μT maximum on the right-of-way during average usage.  Field strength 

decreased to 1.4 μT at a distance of 15 m from the line, and 0.04 μT at a distance of 91 m 

from the line (NIEHS, 1995; cited in WHO, 2007).  WHO also studied the strength of magnetic 

fields generated from typical appliances in the home.  They found that washing machines 

generated magnetic fields between 0.1 and 3 μT and microwave ovens generated magnetic 

fields between 0.1 and 20 μT (WHO, 2007).  Thus, the magnetic field generated from the 

proposed power line will be within the range, and possibly significantly lower than magnetic 

fields generated in the home. 

WHO (2007) conducted a review of the potential health effects of magnetic fields.  They 

found that there may be some acute (short term) biological effects due to exposure to 

magnetic fields in the range of up to 100 kHz.  WHO (2007) therefore, recommended that 

exposure limits be set to prevent adverse effects and stated that international guidelines 

already exist to address this issue.  Regarding longer term effects, WHO (2007) found that 

“consistent epidemiological evidence suggests that chronic low intensity ELF magnetic field 

exposure is associated with an increased risk of childhood leukemia.  However, the evidence 

for a causal relationship is limited, therefore exposure limits based upon epidemiological 

evidence are not recommended, but some precautionary measures are warranted.  Further, 

the Federal Provincial Territorial Radiation Protection Committee in Canada concluded from a 

review of all available evidence that “adverse health effects from exposure to power-

frequency (e.g., power line frequency) EMFs, at levels normally encountered in homes, 

schools and offices, have not been established (FPTRPC, 2005a).  

There are no national standards for residential or occupation exposure to EMF in Canada 

(FPTRPC,2005b); however, some countries have adopted standards for exposure, 

particularly for sensitive members of the population.  For example, Italy recommends a goal 

of 10 μT for children’s playgrounds, residential dwellings, schools and areas where people 

stay for more than 4 hours per day (FPTRPC, 2005b).  They also state a quality goal of 3 μT 

for new power lines in neighbourhoods (FPTRPC, 2005b).  These guidelines and goals are 

higher than the expected exposure levels to the fields generated by the proposed power line 

from a distance of 15 m during peak times (1.4 μT). 
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In summary, even if the fields are measured directly within the powerhouse, the effect of the 

electric field and the magnetic fields would be very small, probably even less than would be 

encountered in the average home.  As the effect falls off as 1/distance squared, it would be 

virtually impossible to measure any field effect much past the boundary of the Project area.  

Therefore, based on this review, no adverse health effects due to EMF are predicted to occur 

as a result of operation of the proposed Kapuskasing River Hydroelectric Project.  No 

mitigation measures are therefore necessary. 

6.4.7 Aesthetics  
Aesthetics have been considered with respect to inundation along the shoreline and rapid 

areas; changes to water flows and changes to the visual landscape.   

6.4.7.1 Changes to Aesthetics during Operation  
The aesthetics of the Project area will be altered by the presence of the facilities and 

associated infrastructure as well as facility operation and the regulation of water flows and 

levels.   

6.4.7.1.1 Potential Effects  

The proposed facilities will alter local aesthetics from all vantage points. A graphical rendering 

of the proposed Project sites was included in the display panels presented at the July 2013 

Public Information Centre (See Appendix D12).  

Barriers (gates, fencing) and safety booms as well as signage will be installed to mitigate 

potential risks to public safety (these are discussed in Section 6.4.8).  

Upon construction completion, inundation within the head pond areas will result in a change 

to aesthetics on the Kapuskasing River, most notably at the Buchan Falls site.  

6.4.7.1.2 Mitigation Measures  

There is no action proposed to mitigate this effect of the Project on aesthetics. 

6.4.7.1.3 Net Effects and Significance of Net Negative Effects  

The net affects of Project operation on aesthetics will be the presence of and operation the 

facilities themselves in addition to the associated regulation of water flows and levels on the 

Kapuskasing River.  

The following identifies the significance of these net negative effects. 

Value of Resource 
The value/importance of the resource is considered to be Moderate given the aesthetics 

within the Project area are neither abundant, nor scarce.   

Magnitude of Effect  

The effect of the Project on aesthetics will be in exceedance of baseline conditions, but less 

than regulatory criteria.  Accordingly the magnitude of the effect is considered to be 

Moderate.  
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Geographic Extent of Effect 
The geographic extent will be limited to the Project Area, therefore it is Low.  

Duration and Frequency of Effect 

The effect of Project operation on aesthetics will occur during operation.  Accordingly the 

effect is of High duration.  

Reversibility of Effect  
Effects to aesthetics are Reversible, having the possibility to revert to existing conditions.  

Social Context  

The effect will occur in an area of Low fragility, having a high resilience to the effect.  

Probability of Effect  
The likelihood of the effects to aesthetics is High.  

Overall Assessment 
Given the geographic extent of the effect to aesthetics is low and occurs in an area of low 

fragility; and in consideration of the subjective nature of aesthetics, the overall effect is 

determined to be Not Significant.  

6.4.8 Public Health and Safety 
During operation, public health is considered with respect to potential changes in fish tissue 

mercury and associated effects due to human consumption of fish, and public safety is 

considered in terms of access to the facilities and the operation of the facilities in terms of any 

changes to water flow and levels.  Each is discussed in the following sections.  

6.4.8.1 Public Health Effects due to Increased Fish Tissue Mercury Concentrations 

6.4.8.1.1 Potential Effects 

As discussed in Section 6.3.7.5, mercury concentrations in fish in the three head ponds are 

predicted to increase following inundation. Generally, mercury concentrations are expected to 

double, although concentrations in fish in the Buchan Falls head pond may increase higher.  

In Ontario, MOE annually publishes guidelines for the consumption of fish in its Guide to 

Eating Ontario Sport Fish The guide recommends that the general population limit their 

monthly intake of fish when the mercury concentration exceeds 0.61 µg/g and recommends 

that no fish with concentrations in excess of 1.84 µg/g be consumed.  The Guide also 

recommends that the sensitive population (i.e., woman of childbearing age and children 

under the age of 15) limit their monthly intake of fish when the mercury concentration 

exceeds 0.26 µg/g and recommends that no fish with concentrations in excess of 0.52 µg/g 

be consumed (MOE, 2013).  . 

Based on the results of the predictive modeling discussed in Section 6.3.7.5, the 

standardized length Walleye (40 cm) will potentially experience increases in consumption 

restrictions based on size of fish, with larger fish potentially exceeding the maximum 

allowable concentrations beyond which consumption would not be recommended. No 
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consumption of Walleye of the standardized length would be recommended for the sensitive 

population under existing conditions, and this would not change following development.  

Predicted increases in Northern Pike will also likely result in increased consumption 

restrictions in each head pond, compared to current conditions. The Johnston model predicts 

Northern Pike mercury in standardized length fish would increase to 1.95 µg/g, which would 

exceed the threshold where consumption would not be recommended.  

6.4.8.1.2 Mitigation Measures 

The modified peaking mode of operation will limit mercury generation when compared to a full 

peaking scenario, since it decreases residence times within the head ponds compared to 

longer cycle peaking. The longer the residence time, the more the fish in the head ponds 

would be exposed to the increased methyl mercury levels. Removal of woody vegetation from 

the head ponds will limit the amount of organic material present that will be subject to 

decomposition, one of the factors that lead to the production of methyl mercury in flooded 

areas. 

A long-term mercury monitoring program is proposed to assess changes in fish tissue 

mercury concentration over time in each of the head ponds and the downstream Kapuskasing 

River reach. The results will be provided to the MOE to incorporate into the Guide to Eating 

Ontario Sportfish, such that the general public is aware of restrictions on consumption of fish 

from the Project area.  

6.4.8.1.3 Net Effects and Significance of Net Negative Effects 

The mitigation noted in the previous section has been taken into account in the predictive 

modeling, so the changes in mercury concentrations discussed in Section 6.3.7.5 are 

considered to be the net effects on fish mercury. Although predicted changes in consumption 

restrictions have not been quantified, it is anticipated that consumption restrictions will 

increase (i.e. less meals per month) and recommendations that larger fish not be eaten at all 

will occur for a period of time following construction of the facilities. Although the duration 

cannot be accurately predicted, elevated mercury levels have been found up to 30 years after 

initial development for some large reservoirs.  

Therefore, it is anticipated that the public will be cautioned to eat less fish following project 

implementation than they currently do. Although non-adherence to the consumption 

restrictions recommended by MOE at the present time (i.e., eating more fish than 

recommended) could potentially result in human health concerns, the implications could be 

more substantial following project development, when mercury concentrations in fish are 

higher.  

Value of Resource 

The value/importance of the resource is considered to be High given that the value of public 

safety is high. If considering the consumption of fish as the resource, the value is anticipated 

to be moderate, since the public values fish from the Kapuskasing River for consumption 
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purposes, but it is not thought to provide a significant source of food that could not be 

obtained from other areas, or that makes up a significant portion of the diet. 

Magnitude of Effect  

The effect of the Project on fish tissue mercury and associated increases in consumption 

restrictions will be, for some fish, in exceedance of regulatory criteria (i.e., consumption 

thresholds).  Accordingly the magnitude of the effect is considered to be High.  

Geographic Extent of Effect 

The geographic extent may extend outside of the Project area into the Kapuskasing River 

downstream from , therefore it is Low.  

Duration and Frequency of Effect 
The effect will be evident during the operation period until baseline, or close to baseline 

conditions are restored, and is therefore of High duration.  

Reversibility of Effect  
Effects to fish mercury concentrations are considered to be reversible, since over time, 

existing conditions may be restored. However, effects to consumption restrictions and human 

health due to ingestion of mercury are generally considered to be Irreversible.  

Social Context  
The effect will occur in an area of Low fragility, having a high resilience to the effect, since 

the number of people depending on fish as a significant food source from this area of the 

Kapuskasing River is anticipated to be low .  

Probability of Effect  
The likelihood of increased consumption restrictions and human health concerns is 

Moderate.  

Overall Assessment  

Given that the effects will occur in an area with predicted low fragility to increases in fish 

consumption restrictions, and that the public is anticipated to be able to access other rivers 

and lakes to obtain fish for food purposes, and that the effect is anticipated to be eliminated 

over time, the overall effect is determined to be Not Significant. 

6.4.8.2 Public Safety Risks during Operation 
Operation of the facilities has the potential to cause risk to public safety.  

6.4.8.2.1 Potential Effects 

Public use in the vicinity of the Project (including that by trappers, hunters, campers, 

canoeists) during operation may result in a potential risk to public safety.  

6.4.8.2.2 Mitigation Measures  

Proper barriers and warning devices installed following construction are recommended to 

enhance public safety in the vicinity of the facilities by restricting public access to unsafe 
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areas during operation, including safety booms, fencing and signage.  Portages may require 

signs to clearly identify the portage routes.   

6.4.8.2.3 Net Effects and Significance of Net Negative Effects 

The implementation of the proposed measures to mitigation risks to public safety will not 

eliminate the potential risk.  The net negative effect of operation of the Project is a residual 

risk to public safety.  

The following identifies the significance of these net negative effects. 

Value of Resource 

The value/importance of the resource is considered to be High given the value of public 

safety is high.  

Magnitude of Effect  
The effect of the Project on public safety will be in exceedance of baseline conditions, but 

less than regulatory criteria.  Accordingly the magnitude of the effect is considered to be 

Moderate.  

Geographic Extent of Effect 
The geographic extent will be limited to the Project area, therefore it is Low.  

Duration and Frequency of Effect 

The effect will be evident during the operation period, and is therefore of High duration.  

Reversibility of Effect  
Effects to navigation are Reversible, having the possibility to revert to existing conditions.  

Social Context  
The effect will occur in an area of Low fragility, having a high resilience to the effect.  

Probability of Effect  

The likelihood of the risk to public safety existing is Moderate.  

Overall Assessment  
Given the geographic extent and duration of the effect are low and occur in an area of low 

fragility, the overall effect is determined to be Not Significant.  

6.4.9 Archaeology and Heritage Resources 
As described in Section 4.3.11.3, during the construction of HIS’s Old Woman Falls GS 

members of the Moose Cree First Nation (Kapuskasing Cree) identified 16 burial sites 

approximately 150m upstream of the Old Woman Falls GS.  

During operation of the facility water flows and levels downstream of the Cedar Rapids GS 

will exceed those experienced during naturally occurring high flow periods (i.e. when flows 

exceed plant capacity). In addition, based on the evaluation of effects of the Project as a 

result of accidents and malfunctions during operation, the incremental water level increases 

in the event of a dam breach (See Section 7.2.1.3) will be between 0.01m and 0.03m in the 
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location of the burial sites, approximately 40 km downstream of the proposed Cedar Rapids 

GS location.  

Accordingly, in consideration of the information presented above, thee burial sites identified in 

the vicinity of Old Woman Falls GS are not anticipated to be affected by any changes to water 

flows and levels downstream of the proposed Cedar Rapids GS, including in the event of dam 

failure.   

6.5 Summary of Operational Effects and Mitigation 
Table 6-27 summarizes the various operational impacts, the corresponding mitigation 

measures and net effects following the application of the mitigation measures.   
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Table 6-27: Summary of Potential Effects, Mitigation Measures and Net Effects during Operations 

Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Natural Environment 
Air Quality Vehicle use on 

access roads. 
Increased airborne dust due 
to access road use. 

 If road dust is observed to be a concern, Xeneca will 
consider application of dust suppressant to access 
roads. 

Minimal dust will occur but is not 
anticipated to extend further into the 
surrounding area. 

Increase in airborne 
pollutants due to vehicle 
emissions. 

 Operational vehicles (predominantly pick-up trucks) will 
be equipped with standard exhaust emission control 
devices. 

 Vehicles are to be run only when necessary, with idling 
minimized, and exhaust equipment (e.g., pollution 
control devices) is to be inspected regularly. 

Locally increased airborne pollutant 
concentrations in immediate vicinity 
of vehicles, but the effect is not 
anticipated to be measurable 
outside the immediate area of the 
discharge. 

Backup diesel 
generator use. 

Increased airborne pollutants 
due to back-up diesel 
generator use. 

 Generators will be constructed with industry-standard 
emissions control devices and will be maintained as per 
the supplier’s recommendations. 

 The generator would be tested regularly to ensure 
proper operation, but otherwise, would only be run on an 
as-required basis. 

Periodic increase in emissions of 
FPM, SO2, NOx, CO2, VOCs and 
PAH in vicinity of discharge. 
Concentrations not anticipated to 
exceed regulatory criteria.  

Head pond 
presence 

Increased airborne 
greenhouse has 
concentrations due to off 
gassing from head ponds. 

 All trees with a diameter greater than 0.05 m will be 
removed from the area of the proposed head ponds to 
minimize the amount of material present that will be 
subject to decomposition. 

The proposed head ponds will emit 
some GHG following formation. 

Soils and Sediments 
 

Alterations to 
sediment transport. 

Effects on sediment transport 
due to facility operations. 

 No mitigation possible to prevent changes to sediment 
transport on the river system. 

Decrease in sediment transport in 
head ponds, sedimentation 
upstream from dams, location 
erosion downstream from facilities 
due to sediment starvation. 

Head Pond 
inundation and 
water level 
management 

Increased bank erosion at 
highly susceptible areas 

 No mitigation possible to prevent increased bank 
erosion due to head ponds and water level 
management. Xeneca will monitor shoreline stability and 
discuss remedial action requirements with agencies.  

Potential for shoreline erosion, 
particularly in areas with high 
susceptibility.  

Surface Water 
Hydrology and 
Hydraulics 

Operation of the 
three facilities. 
 

Changes in flow in the 
Kapuskasing River due to 
the modified peaking mode 
of operation of Buchan Falls 
and Cascade or Partial 
Cascade mode of operation 
of the Clouston Rapids and 
Cedar Rapids.  

 The facilities will be operated in a modified run of the 
river manner which is considered to be a mitigation 
measure, since operation in a full peaking mode would 
result in significantly greater effects on flow. 

 If selected as the preferred operational strategy for 
Clouston Rapids and Cedar Rapids, the Partial Cascade 
mode of operation would be a mitigation measure to 
prevent changes in flow downstream from Cedar Rapids 
. 

 A continuous minimum flow will be passed at all times. 

 During higher flow periods, water levels will rise in 
accordance with natural flow rates in the river.  

Differences in flow in the river 
between Buchan Falls and Cedar 
Rapids compared to natural inflows 
if Partial Cascade operations 
implemented.  
 
Differences in flow in the river 
between Buchan Falls and Old 
Woman Falls if Cascade 
Operations implemented.  

Decreased flows in Buchan 
Falls bypass reach. 

 Continuous compensation flow will pass through the 
bypass reach at all times. Magnitude of compensation 
flow to be discussed with agencies.  

Long-term decrease in flow in 
Buchan Falls bypass reach due to 
diversion of up to 50 m3/s through 
the GS.  

Water level fluctuations due 
to head pond management 

 Implementation of a 1-m cap on water level fluctuations 
at each of the three facilities. Cascade Operations would 
prevent changes in head pond levels in Clouston Rapids 
and Cedar Rapids, although fluctuations would occur in 
the downstream Kapuskasing River. Partial Cascade 
Operation would increase water level fluctuations within 
the Clouston and Cedar Rapids head ponds, but prevent 
fluctuations in the downstream Kapuskasing River.  

Long-term increase in fluctuation 
and magnitude of water level 
changes in head ponds and 
possibly downstream from Cedar 
Rapids due to water level 
management.  

Alterations to flow velocity in 
head ponds. 

 No mitigation is technically feasible to prevent changes 
in flow velocity within the head pond environments. 

Slower flow velocity within head 
ponds and in Kapuskasing River 
downstream from Cedar Rapids, if 
Cascade Operations are 
implemented, since lower flows will 
be present during off peak periods.  

Increased residence time in 
head ponds. 

 No mitigation feasible to prevent increased residence 
time in head ponds. .  

Longer residence time within head 
ponds 

Impervious or less 
pervious surfaces 
can potentially 
increase the rate 
and quantity of 
surface runoff. 

Alterations to stormwater 
runoff. 

 Mitigation measures (a drainage collection system, rock-
fill check dams and in-line sediment traps) will be used 
in the long-term ditch system adjacent to permanent 
access roads in order to address these potential impacts 
in access road areas. 

Minor change in stormwater runoff 
in  areas adjacent to impervious or 
less previous surfaces 

Water taking will be 
required for the 
powerhouse 
facilities. 

Alterations to river hydrology 
due to secondary water 
takings 

 The cooling water system will be monitored and 
regularly inspected for leaks, with any observed, being 
fixed immediately to minimize water loss due to leakage. 

Negligible consumptive uses of 
river water with no measurable 
effect on hydrology 

Groundwater 
Hydrology and 
Hydraulics 

Head pond levels at 
all four facilities 

Altered groundwater levels 
due to head pond inundation. 

 No mitigation is possible to prevent elevated 
groundwater table levels adjacent to each of the 
proposed head ponds. 

The groundwater table level 
adjacent to each head pond will rise 
to the head pond water level, and 
likely fluctuate in response to head 
pond water level changes. 

Surface water Quality An increase in head 
pond surface area 
and residence time 
and a decreased 
flow velocity within 
the head ponds. 

Increased water temperature 
in head ponds. 

 No mitigation proposed to prevent minor changes in 
surface water temperature.  

Minor changes in surface water 
temperature due to larger surface 
area and increased residence time 
in headponds.  

Flooding of 
terrestrial soils and 
vegetation. 

Increased methyl mercury 
due to inundation of the 
terrestrial environment. 

 All trees greater than 5 cm diameter at chest height will 
be harvested within the proposed inundation areas to 
decrease the amount of organic matter/carbon that will 
be subject to decomposition. Loose woody debris will 
also be removed from the proposed inundation areas.  

The net effects on surface water 
quality will be a temporary increase 
in methyl and total mercury 
concentration. 

Facility washrooms 
and wash sink 
usage. 

Increased pollutants due to 
discharges from washrooms 
and wash sinks. 

 Wastewater from these facilities will be discharged to a 
properly constructed and approved septic discharge 
system at each site 

No adverse effects on surface 
water quality will occur  
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Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Aquatic Habitat Permanent facility 
footprint. 

Loss or alteration of aquatic 
habitat due to project 
footprint. 

 The primary mitigation measure is to minimize the size 
of the proposed facilities, including overall Project 
component size, as well as the size of the proposed 
head ponds. 

 Spawning beds/benthic habitat areas have been 
proposed as a specific offsetting measure to ensure that 
the fish community within the Clouston Rapids head 
pond and downstream from Cedar Rapids have access 
to sufficient spawning resources and invertebrate 
production areas to provide forage. 

 Mitigation in the head ponds includes leaving stumps in 
place to provide instream aquatic habitat for the fish 
community. 

There will be a net decrease in the 
amount of rapids habitat and an 
increase in the amount of slow 
moving habitat in the head pond 
(although head pond habitat may 
take a number of years to stabilize 
into a productive 
environment).Predicted to be a 
decrease in production by unit area, 
but overall increase on production 
due to increased amount of habitat.  
 

Flow Diversion at 
Buchan Falls 

Decreased aquatic habitat 
within bypass reach 

  A continuous compensation flow will be passed through 
the bypass reach at all times. The magnitude of the 
compensation flow will be agreed upon with the 
agencies. Channel modification will be considered, if 
necessary.  

Anticipated decrease in productivity 
in bypass reach.  

Facility operation 
and associated 
water level and flow 
management. 

Alterations in aquatic habitat 
due to flow and water level 
management during 
operations. 

 Implementation of a ROR mode of operation when flow 
in the river exceeds the powerhouse capacity.  

 Proposed continuous minimum flows at all times.  

The net effect is a permanent 
change in aquatic habitat due to 
fluctuating flows and water levels. 
This is anticipated to cause Serious 
Harm to fish, with potential 
decreases in growth and 
productivity, but no anticipated 
changes in population levels or 
diversity. 

Facility, access 
roads and 
distribution line 
maintenance.   

Alterations in aquatic habitat 
due to facility maintenance 
activities. 

Facility Maintenance 

 Permits and approvals with terms and conditions 
specifying mitigation will be obtained as necessary. 

 If flows or levels outside the WMP compliance levels are 
necessary to complete the maintenance activity, 
discussions will be held with regulatory authorities to 
identify mitigation requirements. 

Culvert Maintenance 

 Adhere to the mitigation requirements of DFO’s Ontario 
Operational Statement for Culvert Maintenance. 

 Disturbance to riparian vegetation should be prevented, 
but if required, will be limited to the extent possible. 

 Removal of material from culverts will be conducted 
within the appropriate timing window for the particular 
watercourse where maintenance is required (e.g., 
adherence to warm and/or cold water timing restrictions, 
depending on the nature of the watercourse). 

 Sediment and erosion controls will be implemented 
before start of maintenance, as necessary if ground 
disturbance will occur, and regularly inspected and 
maintained throughout the maintenance activity. 

 Debris will not be removed from the watercourse 
channel upstream or downstream from any access road 
culvert unless it is affecting flow passage or fish 
movement at the culvert. 

 Debris will be removed slowly to prevent a flush of water 
that could cause downstream erosion. 

 Equipment will arrive on site in a clean condition, free of 
leaks of potentially contaminating materials.  Refueling, 
washing and maintenance of equipment will occur at 
least 30 m from any watercourse.  An Emergency spill 
kit will be maintained on site at all times.  

 If rock reinforcement is required on upstream or 
downstream roadsides, it will be clean (free of fines), 
obtained from an approved off-site source and not have 
acid-generating potential.  The rocks will be placed to 
maintain existing road embankment grades and not 
interfere with flow or fish passage through the structure.  

 Waste materials will be stabilized above the high water 
mark of the water body. 

Distribution Line Maintenance 

 Adhere to the mitigation requirements of DFO’s Ontario 
Operational Statement for Maintenance of Riparian 
Vegetation in Existing Rights-of-ways. 

 Equipment will operate on land and minimize 
disturbance to banks.  Banks will be restored (graded, 
re-vegetated) if any disturbance occurs.  Sediment and 
erosion controls will be implemented until disturbed 
areas are naturally stabilized. 

 Vegetation within the riparian area may be cut but not 
grubbed, such that the root mass will remain in place. 

 Topping and pruning of select vegetation that could 
pose a hazard to the transmission line will occur, but 
riparian zones will not be completely cleared of all 
woody vegetation. 

 Maintenance will not affect more than 1/3 of all woody 
vegetation within 30 m of the average annual high water 
mark. 

 Vegetation removal will be conducted by hand where 
possible (e.g., by chainsaw), but if mechanical removal 
equipment is necessary, such equipment will operate on 
land and minimize disturbance to banks.   

 Machinery fording will be limited to a once and back 
event, to the extent possible.  Fording will be conducted 
at the fording locations created during line construction. 
Fording will be conducted in accordance with time 
period restrictions. Fording should be conducted during 
low flow conditions. 

Minor, temporary disturbances to 
aquatic habitat are anticipated but 
no long-term effects on aquatic 
habitat productivity would be 
anticipated to occur. 
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Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Aquatic Biota 
 

The constructed 
facilities will result in 
the blockage of 
upstream 
movement past the 
Cedar Rapids site. 
 

Effects on fish due to 
blockage of movement and 
alterations in habitat. 

 Installation of Offsetting habitat features downstream 
from Buchan Falls and Cedar Rapids to ensure that fish 
have access to suitable spawning habitat and benthic 
invertebrate production areas for forage.  

Potential long-term effects on fish 
populations due to blockage of 
access to traditional habitats, 
including decreased growth rates 
condition factor and weight at age. 
Uncertain overall effects.  

Downstream 
passage of fish may 
occur around or 
through a hydro 
facility. 

Mortality or injury of fish due 
to impingement on facility 
trashracks. 

 Minimizing the intake flow velocity upstream from the 
trashracks and having a relatively close bar spacing 
(48 mm) on the trashracks to provide on obvious visual 
cue to fish that they should swim to escape contact with 
the bars. 

 During higher flow periods, flow will also be going over 
the concrete spillway to provide an alternative 
downstream passage route for fish. 

Impingement is anticipated to be a 
relatively infrequent occurrence, but 
may result in some mortality 
(Serious Harm). 

Turbine operations. Mortality or injury due to 
turbine entrainment. 

 No mitigation is economically possible to minimize 
potential mortality due to passage through the turbines 
that will be used.   

Minimal net effects of fish mortality 
is anticipated  

Fluctuation of water 
levels due to flow 
management. 

Stranding or desiccation due 
to water management 
activities. 

 The proposed ramping strategies described in this report 
will prevent large, rapid fluctuations in water level in the 
head ponds and river channel downstream from the 
facilities. 

Some stranding and desiccation is 
predicted to occur, resulting in 
injury or mortality to fish and 
benthic invertebrates. 

Head pond creation. Effects on aquatic biota due 
to accumulation of 
methylmercury. 

 Removal of woody vegetation from the inundation area 
will limit mercury generation. 

It is predicted that mercury levels in 
fish and benthic invertebrates will 
increase for a period of time 
following inundation 

Effects on fish due to 
increased surface water 
temperatures 

 No mitigation possible to prevent minor changes in 
surface water temperature.  

Alteration in fish habitat use, 
particularly for Brook Trout, in 
specific areas such as the Buchan 
Falls bypass reach and mouth of 
Dunrankin River. Not anticipated to 
result in Serious Harm.  

Wetlands Facility operations. Generation of new wetland 
communities within the head 
ponds  

 During the operations period, as the facility will be 
operated as a run-of-river facility, it is not anticipated 
that there will be any additional impact on wetlands. The 
water level management regime may promote growth of 
wetland vegetation in suitable areas around the head 
pond periphery. 

No net effect on wetland 
communities is expected 

Terrestrial Vegetation Increased 
groundwater levels 
adjacent to each 
head pond 

Effects on vegetation due to 
presence of head ponds. 

 It is not possible to mitigate this effect. The net effect will be an alteration 
in the composition of the upland 
vegetation community along the 
head ponds 

Terrestrial Wildlife Operations and 
maintenance of the 
facilities as well as 
access road use. 

Disturbance and alterations 
to movements. 

 In order to minimize disturbance effects, all staff and site 
visitors will remain within pre-determined work areas. 

 To minimize the potential for road-kill along access 
roads, speed limits will be restricted to ensure safety of 
both construction staff and local wildlife. 

 

A minimal disturbance of wildlife 
populations in the area is 
anticipated.  Incidental wildlife take 
may occur infrequently. 

Identified Wildlife 
Habitats 
 

Facility operations 
and maintenance 
activities. 

Effects to moose late winter 
habitat. 

 There will be no additional vegetation removal required 
for the Project. 

No impact to moose late winter 
habitat anticipated during the 
operations period. 

 Facility operations 
and maintenance 
activities. 

Effects to Waterfowl nesting 
habitat. 
 

 The facilities will be operated as run-of-river facilities; 
waterfowl nesting will remain viable along the river 
where vegetation communities become established. 

No impact to waterfowl nesting 
habitat anticipated during the 
operations period. 

 Facility operations 
and maintenance 
activities. 

Effects to reptile hibernacula. 
 

 In known reptile areas signs will be posted advising of 
potential for snakes on roadways during the late spring 
and early fall, when reptiles would be expected to move 
towards hibernacula. 

 Speed limits within 100 m of the features will be reduced 
to prevent incidental take of snakes. 

 Observed snakes within the area on local roadways will 
be moved from the roadway to prevent potential for 
incidental take. 

No major impact is anticipated to 
occur. 

 Facility operations 
and maintenance 
activities. 

Effects to area-sensitive 
Woodland habitat. 

 n/a It is not expected that there will be 
impacts to area-sensitive woodland 
habitats. 

 Facility operations 
and maintenance 
activities. 

Effects to old-growth or 
mature forest stands. 

 n/a It is not expected that there will be 
impacts to old-growth or mature 
forest stands. 

 Facility operations 
and maintenance 
activities. 

Effects to amphibian 
breeding habitat. 
 

 Access roads located near wetland communities will 
have signs posted advising the potential for amphibians 
on roadways during the spring/summer breeding period. 

 Speed limits within 100 m of the features will be reduced 
to prevent incidental take of frogs and amphibians. 

 Observed frogs and amphibians within the area on local 
roadways will be moved from the roadway to prevent 
potential for incidental take. 

 Night-time travel along the access road in these areas 
will be limited to the greatest extent possible. 

Minimal risk of incidental takes of 
frogs and amphibians. 

 Facility operations 
and maintenance 
activities. 

Effects to Otter denning 
sites. 
 

 The facility will be operated as a run-of-river facility. No net effects are anticipated. 

 Facility operations 
and maintenance 
activities. 

Effects to seeps and springs. 
 

 n/a No net effects are anticipated if 
mitigation.  

Habitat for Species of 
Conservation Concern 

Facility operations 
and maintenance 
activities. 

Effects on Northern 
Myotis/Little Brown Myotis. 
 

 Vegetation clearing will be timed to occur generally 
outside of the May through July period, when bats would 
be reliant on maternity colony locations. 

 Mitigation measures identified with respect to general 
vegetation removal will be followed.  

 Search for maternity colonies will be done if clearing 
needs to be done during the breeding period. 

 Identified maternal colonies will have work cease in that 
area and consultation with MNR will occur.  

Limited disturbance is anticipated to 
occur during the operation period. 

Facilities operations 
and maintenance 
activities. 

Effects on Bald Eagle. 
 

 No disturbance is anticipated in the 
operations period. 

Head pond 
presence. 

Effects on Odonates.  It is not possible to mitigate the effect of the 
development of a more lentic environment within the 
head ponds. 

 

A potential for loss of odonate 
habitat associated with the more 
lentic environment within the head 
ponds. 
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Environmental 
Component 

Sources of Effect Potential Effect Mitigation Measures Net Negative Effect 

Facility operations 
and maintenance 
activities. 

Effects on animal movement 
corridors and wildlife 
movements. 
 

 It is not possible to mitigate this effect. Minor interruptions to wildlife 
movement along the movement 
corridor are anticipated.  No net 
effect is anticipated. 

Species at Risk Facility operations 
and maintenance 
activities 

Effects on Common 
Nighthawk. 
 

 There is no vegetation removal required during the 
operations period. 

No disturbance is anticipated in the 
operations period. 

Facility operations 
and maintenance 
activities. 

Effects on Olive-sided 
Flycatcher. 
 

 There is no vegetation removal required during the 
operations period.  

There should be no impact to 
nesting Olive-sided Flycatchers due 
to operations 

Facility operations 
and maintenance 
activities. 

Effects on Canada 
Warbler/Rusty Blackbird. 
 

 There is no vegetation removal required during the 
operations period. 

There should be no impact to 
nesting Canada Warbler/Rusty 
Blackbird due to operations. 

Social Environment 
Local Economy Facility operations Positive economic benefit to 

Province of Ontario, as well 
as local equipment and 
labour suppliers. 

 None required. Positive long term economic 
benefits. 

Trapping, Hunting and 
Bear Management 

Access to facilities 
along with operation 
and maintenance of 
facilities. 

Disruption to trapping, 
hunting and bear 
management. 

 No measures are possible to mitigate the potential 
negative effects of head pond inundation or 
operation/maintenance of the facilities. 

Head ponds will potentially inundate 
traplines.  Operations and 
maintenance could affect wildlife 
harvest in the vicinity of the 
maintenance activity. 

Baitfish Harvesting 
and Angling 

Facility operations Alterations in Baitfish 
harvesting due to head 
ponds. 

 No measures are possible to mitigate the potential 
negative effects of head pond inundation or 
operation/maintenance of the facilities. 

Potential net negative effects (and 
their significance) to the aquatic 
environment during construction are 
discussed in Section 5.11.2 and 
5.12.2. 

Mercury generation 
in head ponds 

Increases in fish tissue 
mercury concentration and 
corresponding decreases in 
recommended consumption 

 Advisory programs including monitoring and distribution 
of fish consumption advisories to Aboriginal 
communities (in different languages as necessary) and 
the public (within the MOE’s Guide to Eating Ontario 
Sport fish) and consumption advisory postings at boat 
launches on the Kapuskasing River. 

Increased fish consumption 
advisories until baseline mercury 
levels return.  

Recreation and 
Navigation along the 
Kapuskasing River 

Facilities 
operations. 

Disruption of campsites, 
portages and trails. 

 Portage routes will be re-routed or constructed to ensure 
safe passage past the sites. 

 Floating safety booms will be installed upstream from 
the operating facilities. 

No net negative effects are 
anticipated to navigation along the 
Kapuskasing River.  Net negative 
effects include loss of existing 
campsites and trails. 

Changes in flow or water 
level affecting navigation. 

 The proposed strict run-of-river operating regime of the 
facilities will prevent any negative effects on navigation 
due to flow or water level management.  

No net effects on navigation 
anticipated to occur.  

Noise and Vibration Operational noise 
emissions from 
powerhouses, 
transformers, back-
up diesel generators 
and maintenance 
equipment. 

Disruption of human use and 
enjoyment of the area (e.g., 
recreational or resource 
extraction uses). 

 Signage will be posted to alert potential users to the 
presence of the operational facilities. 

Increase noise and vibration during 
operation.  

Aesthetics Facilities 
operations. 

Changes to aesthetics during 
operations. 

 There is no action proposed to mitigate this effect of the 
Project on aesthetics. 

Long term decrease in aesthetics 
due to presence of facilities. 

Public Safety Public within the 
vicinity of the 
facilities 

Public safety risks during 
operation. 

 Proper barriers and warning devices installed following 
construction will restrict public access to unsafe areas 
during operation, including safety booms, fencing and 
signage. 

 The portage may require signs to clearly identify the 
portage routes. 

The net negative effect of operation 
of the Project is a residual risk to 
public safety. 



Figure 6-1 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Typical Head Pond Water Levels in August – Option 1 vs. Option 2
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Figure 6-2 
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Typical Head Pond Water Levels in November – Option 1 vs. Option 2
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Figure 6-3

Xeneca Power Development Inc.

Kapuskasing River Hydroelectric Project

Buchan Falls (Upstream Powerhouse Option) -
Permanent Aquatic Habitat Effects
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Figure 6-4

Xeneca Power Development Inc.
Kapuskasing River Hydroelectric Project

Buchan Falls (Downstream Powerhouse Option) -
Permanent Aquatic Habitat Effects
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Figure 6-6

Xeneca Power Development Inc.

Kapuskasing River Hydroelectric Project

Document Path: P:\XENECA\336542\SPECIALIST_APPS\GIS\Lapinigam\Buchan_HydraulicModelResults.mxd

Proposed Habitat Enhancements at Buchan Falls
- Hydraulic Model Results

Notes:
1. Water depth and velocity data derived from Flow3D
produced by Flow Science.
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3. Ortho photo provided by client, date unknown.
4. Ortho photo may not correspond with the flow shown.
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Figure 6-7

Xeneca Power Inc.
Kapuskasing River Hydroelectric Project

Clouston Rapids -
Permanent Aquatic Habitat Effects
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Proposed Habitat Enhancements at Cedar Rapids
- Hydraulic Model Results

Notes:
1. Water depth and velocity data derived from Flow3D
produced by Flow Science.
2. Spatial referencing NAD 83 UTM Zone 17
3. Ortho photo provided by client, date unknown.
4. Ortho photo may not correspond with the flow shown.
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Figure 6-12
Xeneca Power Development Inc.

Kapuskasing River Waterpower Project
Length-Frequency Data for Walleye, Northern Pike and White Sucker
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7. Accidents and Malfunctions  

The following sections identify potential accidents and malfunctions that could occur during 

the construction and operations phases, the potential environmental effects that may occur as 

a result of the accident or malfunction, and the mitigation measures implemented to minimize 

the risk of the accident or malfunction from occurring, and/or to the minimize the potential for 

negative effects in the event that such an accident or malfunction does occur. 

7.1 Construction Period 
The following sections provide an assessment of the potential negative effects on the 

environment resulting from accidents and malfunctions during construction.  These can 

include cofferdam failure and associated flooding of the work area, spills and accidental fires.  

The assessment also includes a discussion on the probability and extent of the incident. 

7.1.1 Cofferdam Failure 

7.1.1.1 Potential Effects  
Cofferdams will be one of the primary structures that will retain water during construction of 

each of the proposed facilities.  If any cofferdam were to fail, it would likely cause the work 

area to be flooded.  Failure of the cofferdam would likely result in the mobilization of fine 

sediments and other debris from the area within the cofferdam, which would potentially have 

a negative effect on water quality, due to turbidity and suspended solids and on aquatic 

habitat due to sedimentation and infilling of the rocky channel bed with fine materials.  In 

addition, cofferdam failure could have the potential for river water coming into contact with 

potentially hazardous materials in the work area (e.g., fuels, oils, solvents, uncured concrete) 

and being transported downstream.  This could also have an adverse effect on surface water 

quality, aquatic biota and habitat.  Cofferdam failure could also jeopardize the safety of the 

workforce. 

Negative effects of cofferdam failure and associated flooding of the work area will vary 

depending on the severity of the failure (i.e., the amount of cofferdam material eroded and the 

amount of flow released into the area behind the cofferdam and subsequently back to the 

river) and the nature of the construction activities occurring within the cofferdam area at the 

time of failure.   

7.1.1.2 Mitigation Measures 
Given the potential negative environmental effects that could occur in the event of a 

cofferdam failure, the integrity of the cofferdam structure is important.  In addition, since 

workers will be behind the cofferdams and failure could have impacts on human life, the 

Hazard Potential Classification (HPC) of the cofferdams is High.  Accordingly, they will be 

designed by professional engineers to meet current MNR Dam Safety Guidelines.  

Cofferdams will be designed to be stable and not be overtopped at the 1 in 20-yr flow rate 

and an Emergency Preparedness Plan will be prepared to detail how to respond to potential 

accidents and malfunctions of the cofferdam structure as well as measures to respond to 

flows above the 1:20 flood.  The proposed cofferdams will require approval under the LRIA, in 
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which a detailed review of the engineering of the cofferdam structure will be conducted before 

an approval is issued.  Accordingly, cofferdams are expected to have a very low probability of 

failure, consistent with industry experience. 

A Job Safety Plan is to be prepared by the Contractor and distributed to the labour force on 

site, instructing them on how to safely work around water, including what to do in the event of 

a cofferdam failure. 

Potentially hazardous materials (e.g., fuels and other hydrocarbons, will not be stored behind 

cofferdams.  

7.1.1.3 Net Effects and Significance of Net Negative Effects 
The net effects of a cofferdam failure would be dependent on the magnitude of the failure.  

However, it is anticipated that failure would result in negative effects on surface water quality 

(due to turbidity or contaminants such as hydrocarbons if present in the flooded work area), 

aquatic habitat and aquatic biota.  The following identifies the significance of these net 

negative effects. 

Value of Resource 

River water quality, aquatic biota and aquatic habitat have a High value in the local area 

since fish are harvested by members of the general public.  Human life (i.e., the workforce 

working behind the cofferdam) also has a High value. 

Magnitude of Effect 

The magnitude of effect is dependent on the magnitude of failure.  Assuming the worst case 

scenario of a complete failure, the magnitude of effect on surface water quality, aquatic biota 

and habitat would be Moderate.  It is assumed that cofferdam failure would occur during high 

flow periods, so the release of fine sediments from the cofferdam would be somewhat diluted 

at these high flow rates, thereby decreasing the overall magnitude.  Magnitude of effect on 

human life could also be High under a worst-case scenario.  

Geographic Extent of Effect 

The geographic extent would likely occur >500 m from the Project Area, due to downstream 

transport of materials in the Kapuskasing River, therefore the geographic extent is High. 

Duration and Frequency of Effect 
The effect would occur once immediately upon cofferdam failure, so the duration and 

frequency are considered to be Low. 

Reversibility of Effect 
The effects on surface water quality are Reversible since they will eventually diminish to 

restore existing conditions.  However, loss of life due to a cofferdam failure would be Non-

Reversible.  
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Ecological or Social Context 
The area is determined to have Moderate fragility with respect to effects on surface water 

quality, aquatic habitat and biota due to cofferdam failure.  The area has a Moderate fragility 

with respect to effects on human life (i.e. workers behind cofferdam). 

Probability of Effect 
The probability of a cofferdam failure is Low since it will be designed by a professional 

engineer to appropriate industry standards. 

Overall Assessment 
Given the low probability of this effect, this is considered to be Not Significant.  

7.1.2 Accidental Fires 

7.1.2.1 Potential Effects 
Accidental fires can be started by a number of incidents including careless smoking and 

sparks from construction equipment and electrical faults.  The potential negative effects 

associated with an accidental fire in the Study Area depend on the nature and ultimate size of 

the fire.  The effects of small, controllable fires in the work area would tend to be local in 

extent, minor in magnitude, short-term in duration; however, there is the potential for an event 

that could result in effects that are very large in magnitude, particularly if a large fire were to 

start in the surrounding forest during dry periods.  Such a large fire may be hard to control 

and have the potential to spread into a large forest fire.  Large wildfires could potentially have 

negative effects on public health and safety, wildlife and wildlife habitat, aquatic biota and 

habitat (due to ash deposition in watercourses), air quality (due to smoke) and surface water 

quality due to runoff from burned areas to waterbodies.  Fires could also affect forestry and 

other resource extraction operations. 

7.1.2.2 Mitigation Measures 

The frequency of occurrence of fires due to construction is anticipated to be low given the 

requirements to monitor all activities that could result in a fire.  Vegetation clearing operations 

conducted under approval of the Crown Forest Sustainability Act will be done in accordance 

with the requirements of MNR’s Modifying Industrial Operations Protocol (MNR, 2011) to 

prevent wildfires from occurring. 

The Contractor will prepare a Fire Prevention and Preparedness Plan which will outline the 

following, as required by MNR (2011): 

 appropriate contacts (for Xeneca, the Contractor and MNR); 

 the type of operations by risk category; 

 fire prevention planning; 

 fire prevention programs and initiatives; 

 fire prevention monitoring; 
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 fire preparedness planning; 

 fire suppression training; 

 fire suppression equipment available; 

 actions to be taken when a fire is detected; 

 communications plan. 

The Contractor will be required to have, on hand, fire suppression equipment in accordance 

with the Forest Fires Prevention Act and MNR (2011) and Regulations to develop 

communications, notifications and reporting protocols, as well as initial response procedures.  

Appropriate training will occur for any workers that will be expected to operate fire 

suppression equipment in the event of an accidental fire.  All mechanical equipment shall be 

equipped as required by MNR and be kept free of any accumulation of flammable materials.  

Fire extinguishers will be included on or within 5 m of all mechanical equipment that is 

operating within forested area during construction.  Other fire suppression equipment will be 

present on site in accordance with the requirements noted in MNR (2011).  The 

implementation of measures described above would greatly reduce the risk of fire. 

7.1.2.3 Net Effects and Significance of Net Negative Effects 
The effects could vary depending on the severity of the fire but, assuming the mitigation 

noted above is sufficient to minimize the size and spread of the fire, effects would tend to be 

local in extent, minor in magnitude and short-term in duration.  However, a large scale fire 

could have negative effects on a number of VECs and VSCs.  

Value of Resource 

Since a number of VECs and VSCs could be negatively affected by a fire, the value is 

considered to be High.   

Magnitude of Effect 
The magnitude of effect is dependent on the magnitude of the fire.  Assuming the worst case 

scenario of a large forest fire, the magnitude of effect on the environment would be High. 

However, small controllable fires in the Project Area could have a Low effect.    

Geographic Extent of Effect 
The geographic extent is dependent on the magnitude of the fire.  Large fires would likely 

occur >500 m from the Project Area, , therefore the geographic extent would be High, while 

small fires could be contained to the Project Area, given effective mitigation. 

Duration and Frequency of Effect 
The effects of a large magnitude fire occurring during construction could potentially be 

present well into the operations period, so the duration and frequency of such a fire would be 

High, although the duration of frequency of a small controllable fire would be Low. 
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Reversibility of Effect 
The effects on VECs and VSCs after a fire are generally Reversible since they will eventually 

diminish to restore existing conditions. However, this could take a substantial amount of time.  

Ecological or Social Context 
The area is determined to have High fragility with respect to effects of a forest fire.  

Probability of Effect 
The probability of a fire is Low given the mitigation proposed. 

Overall Assessment 

Given the low probability of effect, this is considered to be Not Significant.   

7.1.3 Accidental Spills 
Spills could occur during construction as a result of one or more of the following events: 

 discharge of sediment to aquatic environment; 

 release of petroleum hydrocarbons and/or other hazardous substances; 

 release of liquid concrete; 

 release of sewage. 

7.1.3.1 Potential Effects 
The potential environmental effects of accidental spills could potentially include: 

 soil contamination; 

 groundwater contamination; 

 surface water contamination (including turbidity and suspended solids); 

 adverse health effects or mortality of aquatic biota (fish and benthic invertebrates); 

 adverse health effects on vegetation and wildlife; 

 adverse effects on social components including recreational water quality, angling and 

hunting success (if impacts on fish and wildlife populations occur).  No surface water 

source in the Project area provides potable water with the exception of potable water at 

the Project’s temporary construction camp, which may draw water from the Kapuskasing 

River and treat as necessary. 

Activities during the construction phase that could potentially result in transport of these 

materials to the watercourse, with subsequent negative impacts on water quality, include: 

 refueling and maintenance (e.g., oiling, addition of hydraulic fluid) of equipment 

potentially resulting in, for example, accidental spills and improper disposal of waste 

fluids; 
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 use of equipment containing fuels, lubricants or other materials within, or in the vicinity of 

the watercourse potentially resulting in, for example, leakage from machinery and 

washing of materials from surface of machinery; 

 storage of hazardous materials, including oils, gasoline and cement potentially resulting 

in, for example, accidental spills and, leaching and/or runoff of materials. 

7.1.3.2 Mitigation Measures 
Given the Erosion and Sediment Control Plan outlined in Section 5, and the spill mitigation 

measures outlined below, the potential for a spill of any type of material is considered to be 

low.  The effects could vary depending on the severity of the spill but would tend to be local in 

extent, minor in magnitude, short-term in duration and generally mitigable through the 

implementation of emergency spill response procedures. 

The Contractor is required to have an Emergency Spill Response Plan.  Generally, in the 

event of a spill, it is anticipated that the following procedures would be implemented as part of 

that Plan: 

 advise Environmental Representative, Xeneca Site Representative and MOE Spills 

Action Centre (as applicable) forthwith; 

 control/contain the spill; 

 clean up the spill immediately; 

 document actions taken. 

The Plan will specify roles, responsibilities and appropriate procedures for chemical handling, 

spill response, reporting and cleanup, with reference to relevant legislative requirements.  All 

site staff will be trained in proper implementation of the Plan. 

There are a number of general mitigation/preventative practices to be followed by the 

Contractor during construction to minimize the potential for adverse environmental impacts 

associated with a spill resulting from the storage, use and disposal of fuels, lubricants and 

other hazardous materials.  These include the following: 

 Designated refueling and maintenance areas will be established at least 30 m (if 

possible) from flowing watercourses and away from drainage ditches, channels or other 

wet areas.  The refueling of small equipment such as, compressors, generators and 

lighting will be undertaken on site (behind cofferdams) with a small service truck 

equipped with a spill kit. 

 Designated hazardous material storage areas will be located at least 30 m away (if 

possible) from watercourses, for all hazardous materials to be stored outside.  Storage 

areas should be above ground and enclosed by an impervious secondary containment 

structure (e.g., berm or container) capable of holding the entire volume of the stored 

material, as well as some additional volume of rainwater.  The area should be equipped 

with a drain so that it can be cleared of any spilled material or accumulated rainwater, 
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which would be disposed of in a suitable manner.  Secondary containment areas should 

be monitored throughout the construction period to ensure their integrity. 

 Where possible, storage of materials (e.g., small volumes) will occur in a covered area 

(e.g., Sea Cans).  These will be located greater than 30 m from a watercourse. 

 A barrier will be erected around the storage area to prevent accidental damage to 

containers (i.e., due to vehicular collisions). 

 Only machinery/equipment that is clean and well maintained (e.g., no leaks) should 

operate in or near watercourses or drainage areas.  No washing of equipment is to take 

place within or near watercourses. 

 Provision of adequate spill clean-up materials/equipment (e.g., absorbents) on site.  The 

Contractor must prepare a spill clean-up procedure/emergency contingency plan, prior to 

commencement of work at the site.  All site staff should be trained in implementation of 

the procedure. 

Monitoring will be conducted throughout the construction period to ensure that the Contractor 

is adhering to the terms and conditions of the ER and relevant permits and approvals and that 

mitigation measures are having the intended effects in preventing/minimizing the potential for 

spills and associated impacts. 

7.1.3.3 Net Effects and Significance of Net Negative Effects 
The net effects could vary depending on the location and magnitude of the spill, as well as 

the material spilled.  Spills into water could have negative effects on surface water quality, 

aquatic habitat and biota, while spills on land could have negative effects on soil and 

groundwater quality, terrestrial habitat and biota. 

Value of Resource 
Since a number of VECs and VSCs could be negatively affected by a spill, the value is 

considered to be High.   

Magnitude of Effect 
The magnitude of effect is dependent on the magnitude, location and nature of the spill.  

Assuming the worst case scenario of a large spill in water, the magnitude of effect on the 

environment would be High.  However, small controllable spills in the Project Area could 

have a Low effect.    

Geographic Extent of Effect 
The geographic extent is dependent on the magnitude and location of the spill.  Large spills in 

water would likely have negative effects >500 m from the Project Area, , therefore the 

geographic extent would be High, while small spills on land could be contained to the Project 

Area, given effective mitigation. 

Duration and Frequency of Effect 

The effects of a large magnitude spill occurring during construction could potentially be 

present into the operations period, so the duration and frequency of such a spill would be 
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High, although the duration of frequency of a small controllable spill would be Low.  

However, in the event of a large spill, remediation would be implemented so it is not 

anticipated that effects would be present following completion of remediation efforts. 

Reversibility of Effect 
The effects on VECs and VSCs after a spill are generally Reversible over time since they will 

eventually diminish to restore existing conditions.  

Ecological or Social Context 

The area is determined to have High fragility with respect to effects of a spill.  

Probability of Effect 
The probability of a high magnitude spill is Low given the mitigation proposed.  The 

probability of low magnitude spills is Moderate.  

Overall Assessment 

Given the low probability of high magnitude effects associated with a large spill, or the low 

magnitude effects associated with a higher probability small spill, this is considered to be Not 

Significant.   

7.2 Operations Period 
Potential occurrences of accidents and malfunctions during operations include dam failure, 

failure of the distribution system, accidental spills and accidental fires.  All of these events are 

considered highly unlikely, particularly given the rigid design criteria applied to the 

development of the Project and the health, safety and emergency procedures to be 

implemented for operation of the facility.  

Failure of one or more of the dams would be an extremely unlikely event, but could result in a 

release of water downstream over a short period of time.  Dam failure can theoretically 

happen at any time, but as part of a Dam Safety Assessment under the Ontario Dam Safety 

Guidelines (ODSG), two scenarios are typically assessed, including high flow periods and low 

flow periods.  The Dam Safety Assessment, which will be included in the application for 

approval under the Lakes and Rivers Improvement Act, will include the fulsome assessment. 

The preliminary Inflow Design Flood (IDF) and Hazard Potential Classification (HPC) have 

been determined for the high flow period for planning and assessment purposes, including 

within the ER, as required by MNR and the results are discussed in the following sections. 

The discussion includes the potential effects of a dam failure.  The IDF and HPC will be 

finalized in discussion with MNR as part of the application for approval under the Lakes and 

Rivers Improvement Act (LRIA). 

7.2.1 Dam Failure – High Flow 

7.2.1.1 Assessment Methodology 
Determination of the preliminary IDF and HPC for the three proposed dams was determined 

using the following methodology: 

1. Task 1 – Information Review 
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a. Review of flood frequency analysis (2 to 1000 year return period flood peaks) 

b. Review of HEC-RAS model and reports, including head pond inundation mapping, 

LiDAR contour data and Geo-referenced aerial photos 

c. Review of preliminary conceptual design drawings 

2. Task 2 – Model Update and Testing 

a. The HEC-RAS model developed for the sites was reviewed to ensure consistency 

with the latest project design details and information and tested with steady state and 

unsteady state flow conditions 

b. Verified models were then run for a series of return period floods to establish 

maximum water levels and flow velocities in the reaches below each dam to establish 

baseline (i.e. without dam failure) conditions 

3. Task 3 – Breach Flow Estimation 

a. Assessment of breach parameters based on literature on dam failure and use of 

conservation estimates at the upper end of potential ranges, including 

i. Base width of the dam breach (estimated at 4 times the height of the dam) 

ii. Side slope of the breach (assumed 1:1 for embankment dams and vertical for 

concrete dams) 

iii. Time of failure (in hours) (0.5 hours for embankment dams and 0.1 hours for 

concrete sections) 

b. Assessment of dam breach peak outflows, simulated for each dam using the HEC-

RAS models, updated with the breach parameters noted in (a). 

c. Comparison of incremental dam breach outflow volume to the elevation-storage 

curves for the dam to verify HEC-RAS outflow 

d. Run of the model for a sunny day failure as a further verification check for model 

performance.  

e. Determination of incremental flood peaks and estimation of the rate of attenuation of 

the incremental flood peak with distance downstream from the dam 

4. Task 4 – Flood Frequency Comparison 

a. Hydrology analysis to estimate natural flood peaks at the nearest population area 

downstream (considered to be the Town of Kapuskasing, with some cabins location 

on the river between the facilities and the Town). 

5. Task 5 – Consequence Assessment 

a. A preliminary assessment of the incremental increase in water levels downstream 

from the dams due to a dam failure was completed 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 7-10

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

b. The increased water levels were compared to the known locations of buildings and 

other human structures to assess increased levels at habitation locations. 

6. Task 6 – Inflow Design Flood Selection 

7. Identification of the Hazard Potential Classification of the dams and comparison with 

Ontario Dam Safety Guideline IDF determination requirements to identify the preliminary 

IDF.   

7.2.1.2 Dam Breach Peak Outflow Results 
Table 7-1 summarizes the results of the dam breach peak outflow results for each of the 

three facilities. 

Table 7-1: Dam Breach Peak Outflow Results 

Dam 100-Year Flood 
Peak (m3/s) 

Dam Breach Flood 
Peak (m3/s) 

Incremental Dam 
Breach Flood Peak 

(m3/s) 

Buchan Falls 474 618 144 

Clouston Rapids 476 498 22 

Cedar Rapids 572 582 10 

 

7.2.1.3 Dam Breach Incremental Water Level Increases 
The results show that failure of the Buchan Falls Dam during the 1:100 year flood would 

result in an incremental increase in water depth of 0.57 m immediately downstream from the 

dam, and 0.12 m at the nearest human structure (located approximately 15 km downstream 

from the dam), given predicted attenuation rates. The incremental increase in Kapuskasing 

would be 0.09 m. Typically an incremental increase of 0.6 m or more indicates that risk to life 

commences.  

The results show that failure of the Clouston Rapids Dam during the 1:100 year flood would 

result in an incremental increase in water depth of 0.09 m immediately downstream from the 

dam, and 0.09 m at the nearest human structure (located approximately 11 km downstream 

from the dam), given predicted attenuation rates. The incremental increase in Kapuskasing 

would be 0.04 m. 

The results show that failure of the Cedar Rapids Dam during the 1:100 year flood would 

result in an incremental increase in water depth of 0.03 m immediately downstream from the 

dam, and 0.03 m at the nearest human structure (located approximately 2 km downstream 

from the dam), given predicted attenuation rates. The incremental increase in Kapuskasing 

would be 0.01 m. 

7.2.1.4 Potential for Property Damage 
There is very little property along the river reach anticipated to be affected by incremental 

flooding associated with dam failure, although there is one trapping/cabin approximately 2 km 

downstream from Cedar Rapids and other trailers/cabins downstream at Camp 15. None of 



 
Xeneca Power Development Inc. Environmental Report/ 

Water Management Plan (WMP) Amendment 
(Stakeholder Review Draft)

Kapuskasing River Hydroelectric Project 
H336542 
 

   

 H336542-0000-07-124-0012, Rev. C, 
Page 7-11

  
    Ver: 03.06

© Hatch 2014 All rights reserved, including all rights relating to the use of this document or its contents. 

 

these are considered to be permanent dwellings. The isolated buildings along the river 

appear to be 4 m or higher above the river and do not appear to be permanent residences. 

The properties close to the Town of Kapuskasing and in the Town itself are high above the 

river and would not be affected by breach flood flows.  

Therefore, based on this, and the incremental increase in water levels noted in 

Section 7.2.1.3, no property damage is anticipated to occur due to the incremental effects of 

a dam failure during a high flood scenario.   

7.2.1.5 Potential for Loss of Life 
The incremental effects of a dam failure during a high flood scenario would result in a 

maximum incremental increase of 0.57 m immediately downstream from the Buchan Falls 

Dam, and only 0.12 m at the closest building. This is below the typical threshold of 0.6 m 

increase in water levels where risk of human life is considered to be present.  

7.2.1.6 Safety risks for any users on the water (e.g., recreational fisherman or boaters) would also be 

present in the event of a dam failure, if humans were present in the downstream reach.  

However, during a flood of the nature that would have the potential to cause a dam failure, 

human use of the river system would not likely be occurring.  Therefore, this has not been 

considered to result in a potential for loss of life. Potential for Environmental Damage 

Should flows become higher than the IDF for the Projects (a 1:100-yr flood), dam failure could 

result.  The risk of a dam failure is very low and generally accepted in dam engineering 

practice. No maintenance activities are envisaged that will put the dam structures at risk. 

The main effects on the environment that can be attributed to a dam breach are incremental 

damages due to incremental flooding, incremental erosion of the river bed and banks, and 

deposition of materials from the breached dam. 

Given the relatively small volume of the incremental amount of water retained in the head 

ponds, the magnitude and duration of the dam break flood would be expected to be relatively 

minor.  Effects could include mobilization of channel bed and bank sediments within the head 

pond and within the downstream area due to higher flow velocities associated with the 

increased flow being released from the head pond during failure.  Such mobilization could 

result in temporarily impaired water quality and negative effects on aquatic habitat due to 

erosion as well as deposition within downstream reaches.  Dam failure could also result in 

displacement of aquatic biota (e.g., fish and benthic invertebrates) which would result in 

temporary disturbance of these communities.  Human safety risks would also be present in 

the event of a dam failure, if humans were present in the downstream reach.  During a flood 

of the nature that would have the potential to cause a dam failure, human use of the river 

system would not likely be occurring. 

It is difficult to assess what damages could occur due to deposition of materials from the 

embankment dams, should those fail.  It is very likely that the embankment dam materials will 

be carried down river during a high flow failure, with deposition occurring in currently 

depositional areas, although some deposition could occur within the rapids at Buchan Falls, 

Clouston Rapids and Cedar Rapids. Thus, some long-term damage may occur due to 
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deposition of embankment dam materials.  Concrete dams are not known to break into small 

enough parts to be transported downstream, thus the concrete could be easily removed from 

the river.   

7.2.1.7 Mitigation Measures 
The mitigation to prevent or minimize the potential for a dam failure is to design the dams to 

appropriate safety standards in accordance with industry standard design practices. 

7.2.1.8 Net Effects and Significance of Net Negative Effects 

The net effects of a dam failure could vary depending on the magnitude of the failure.  A dam 

failure could have negative effects on a number of VECs and VSCs.  

Value of Resource 
Since a number of VECs and VSCs could be negatively affected by a dam failure, the value 

of the resource potentially affected is considered to be High.   

Magnitude of Effect 
The magnitude of effect is dependent on the magnitude of the dam failure.  Assuming the 

worst case scenario of a large failure of all three facilities, the magnitude of effect on the 

environment would be High. 

Geographic Extent of Effect 
The geographic extent of a dam failure is dependent on the magnitude of the failure.  

However, a failure would likely have negative effects >500 m from the Project Area, therefore 

the geographic extent would be High. 

Duration and Frequency of Effect 
The effects of a large magnitude dam failure could potentially persist for a long duration 

period so the duration and frequency of such a failure would be High. 

Reversibility of Effect 

The effects on VECs and VSCs after a dam may be Reversible over time since they will 

eventually diminish to restore existing conditions.  

Ecological or Social Context 
The area is determined to have Moderate fragility with respect to effects of a dam failure.  

Probability of Effect 

The probability of a dam failure is Low given the proposed engineering design standards. 

Overall Assessment 
Given the very low probability of a dam failure, this is considered to be Not Significant. 

7.2.2 Dam Failure – Low Flow 

7.2.2.1 Potential for Loss of Life 
Safety risks for any users on the water (e.g., recreational fisherman or boaters) would be 

present in the event of a dam failure during non-flood conditions because there is a 

probability that humans could be using the downstream reach for navigation or recreational 
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purposes.  The flood wave associated with a dam break during a sunny day conditions could 

potentially result in overturning of boats in the water, or sweeping away of humans along the 

shoreline area.  This will be confirmed during the complete assessment as part of the LRIA 

approval process.  

7.2.2.2 Potential for Property Damage 
There is very little property along the river reach anticipated to be significantly affected by 

incremental flooding during a sunny day failure, although there is one trapping/cabin 

approximately 2 km downstream from Cedar Rapids and other trailers/cabins downstream at 

Camp 15. Some minor damage to these seasonal residences may be sustained if flooding 

occurs. This will be confirmed during the complete assessment as part of the LRIA approval 

process. No effects on permanent dwellings in Kapuskasing are anticipated to occur.  

7.2.2.3 Potential for Environmental Damage 
The main affects on the environment that can be attributed to a dam breach are incremental 

damages due to the flood wave, erosion of the river bed and banks, and deposition of 

materials from the breached dam. 

In order for the flood wave to cause damages of significance to the environment, the amount 

of water, water level and velocities must be quite high.  A dam break under sunny day 

conditions would result in a flow rate that would be close to or in excess of normal or high 

flood flows on the Kapuskasing River, depending on the rate of discharge from the failed 

dam(s).   

Given the relatively small volume of the amount of water retained in the head ponds, the 

magnitude and duration of the dam break flood would be expected to be relatively minor.  

Effects could include mobilization of channel bed and bank sediments within the head pond 

and within the downstream area due to higher flow velocities associated with the increased 

flow being released from the head pond during failure.  Such mobilization could result in 

temporarily impaired water quality and negative effects on aquatic habitat due to erosion as 

well as deposition within downstream reaches.  Dam failure could also result in displacement 

of aquatic biota (e.g., fish and benthic invertebrates) which would result in temporary 

disturbance of these communities.  Human safety risks would also be present in the event of 

a dam failure, if humans were present in the downstream reach.  During sunny day 

conditions, it is probable that humans could be using the area downstream from the dam for 

navigational or recreational purposes. Therefore, there is potential that injury or loss of life 

could occur if humans were to get caught within the flood wave resulting from a dam failure. 

7.2.2.4 Mitigation Measures 

The dams will be designed to appropriate safety standards in accordance with industry 

standard design practices and subject to review and approval under the Lake and Rivers 

Improvement Act.  Accordingly, the risk of a dam failure is very low and generally accepted in 

dam engineering practice. 
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7.2.2.5 Net Effects and Significance of Net Negative Effects 
The net effects of a dam failure could vary depending on the magnitude of the failure and the 

presence or absence of humans downstream from the structure.  A dam failure could have 

negative effects on a number of VECs and VSCs.  

Value of Resource 
Since a number of VECs and VSCs, including human life could be negatively affected by a 

dam failure, the value of the resource potentially affected is considered to be High.   

Magnitude of Effect 
The magnitude of effect is dependent on the magnitude of the dam failure.  Assuming the 

worst case scenario of a large failure of all three facilities, the magnitude of effect on the 

environment would be High.    

Geographic Extent of Effect 
The geographic extent of a dam failure is dependent on the magnitude of the failure.  

However, a failure would likely have negative effects >500 m from the Project Area, therefore 

the geographic extent would be High. 

Duration and Frequency of Effect 
The effects of a large magnitude dam failure could potentially persist for a long duration 

period so the duration and frequency of such a failure would be High. 

Reversibility of Effect 

The effects on VECs and VSCs after a dam failure may be Reversible over time since they 

will eventually diminish to restore existing conditions. However, if loss of life were to occur, 

this would be Non-Reversible.  

Ecological or Social Context 

The area is determined to have Moderate fragility with respect to effects of a dam failure.  

Probability of Effect 
The probability of a dam failure is Low given the proposed engineering design standards.  

Overall Assessment 
Given the low probability of a dam failure, this is considered to be Not Significant 

7.2.3 Distribution Line/Power Failure 
Failure of the distribution system would isolate the stations from the grid, and require them to 

shut down until distribution line repairs were undertaken.  

Should the station trip off, the turbines will immediately stop generating electricity. The 

minimum flow would continue to be passed by each facility and the remaining flow in the river 

will be used to fill the head pond to the level of the spillway crest, where spilling will 

commence.   
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7.2.3.1 Potential Effects 
There could be a short-term decrease in flow rate and water level downstream from the 

facilities.  Given the small size of the head ponds, it is anticipated that the water level in the 

head pond would increase and spilling would commence in a relatively short duration of time, 

after which, natural water levels and flows would be restored.  During this time period, there 

could be some decrease in water levels downstream from the facilities, which could result in 

mortality of benthic invertebrates and small fish if they are not able to mobilize out of the 

dewatered area, and alterations in habitat use.  During such low flow periods, water levels in 

the Kapuskasing River will already be very low and fish will likely be using the deeper 

portions of the channel.  Therefore, effects are anticipated to be relatively low.  

7.2.3.2 Mitigation Measures 
Mitigation includes passing the minimum compensatory flow downstream at all times, while 

the remainder is retained to fill the head ponds to the level at which spilling commences, at 

which time, natural downstream river flows will be maintained.  

7.2.3.3 Net Effects and Significance of Net Negative Effects 
The net effects of a distribution line/power outage during low flow periods would be a short-

term reduction in flow rates downstream from the facility until the head pond is filled and 

spilling commences.   

Value of Resource 
Surface water flows and levels and aquatic habitat and biota are highly valued by members of 

the general public since they support a valued fishery and other socio-economic uses of the 

Kapuskasing River (e.g., navigation), therefore, the value of the resource potentially affected 

is considered to be High.   

Magnitude of Effect 

The magnitude of effect is considered to be Moderate.    

Geographic Extent of Effect 
The geographic extent of reduced flows in the river would likely extend >500 m from the 

Project Area, therefore the geographic extent would be High. 

Duration and Frequency of Effect 

The effects of a power outage would be a short-term occurrence until the head pond fills to 

commence spilling so the duration and frequency of such an occurrence would be Low. 

Reversibility of Effect 
The effects on water levels and flows would be Reversible since natural flow conditions 

would be restored once spilling commences or the power is restored to the plant.  

Ecological or Social Context 
The area is determined to have Moderate fragility with respect to decreased flow rates at low 

flow periods.  
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Probability of Effect 
The probability of a power outage at some point in the life of the Project is High.  

Overall Assessment 

Given the low probability of an outage at low flow periods, and the short duration time that the 

effect of reduced flows would occur, this is considered to be Not Significant.   

7.2.4 Accidental Fires 

7.2.4.1 Potential Effects 
Fires can occur during operation and maintenance activities when a flame is required, for 

example, when welding, or develops as a spark on mechanical equipment.  Electrical fires 

could also occur within the powerhouses or at the switchyards or associated with the 

transmission lines.  Fires could potentially result in loss of vegetation and wildlife, adverse 

effects on surface water quality due to ash-laden runoff and corresponding effects on aquatic 

biota.  Large fires, although not anticipated to occur, could also present a human safety risk. 

7.2.4.2 Mitigation Measures 

The Forest Fires Prevention Act will apply to the operations of the proposed Project.  Fire 

protection equipment will be installed in each of the powerhouses.  An Emergency Response 

Plan will be developed to document the procedures to be followed at the facilities in response 

to a fire.  The Plan will outline responsibilities and procedures to be followed by the observer, 

immediate supervisor, operator, and incident coordinator.  The Plan will also identify personal 

protective equipment that should be worn when dealing with clean-up/ decontamination 

following fires. 

The distribution line ROW will be maintained to minimize the potential for damage to the 

transmission line due to vegetation, which will also minimize the fire risk due to the 

transmission line. 

7.2.4.3 Net Effects and Significance of Net Negative Effects 

The effects could vary depending on the severity of the fire but, assuming the mitigation 

noted above is sufficient to minimize the size and spread of the fire, effects would tend to be 

local in extent, minor in magnitude and short-term in duration.  However, a large scale fire 

could have negative effects on a number of VECs and VSCs.  

Value of Resource 
Since a number of VECs and VSCs could be negatively affected by a fire, the value is 

considered to be High.   

Magnitude of Effect 

The magnitude of effect is dependent on the magnitude of the fire.  Assuming the worst case 

scenario of a large forest fire, the magnitude of effect on the environment would be High.  

However, small controllable fires in the Project Area could have a Low effect.    
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Geographic Extent of Effect 
The geographic extent is dependent on the magnitude of the fire. Large fires would likely 

occur >500 m from the Project Area, therefore the geographic extent would be High, while 

small fires could be contained to the Project Area, given effective mitigation. 

Duration and Frequency of Effect 
The effects of a large magnitude fire occurring during operations could potentially be present 

for a number of years, so the duration and frequency of such a fire would be High, although 

the duration of frequency of a small controllable fire would be Low. 

Reversibility of Effect 
The effects on VECs and VSCs after a fire are generally Reversible since they will eventually 

diminish to restore existing conditions.  

Ecological or Social Context 
The area is determined to have High fragility with respect to effects of a forest fire.  

Probability of Effect 
The probability of a fire is Low given the mitigation proposed. 

Overall Assessment 

Given the low probability of effect, this is considered to be Not Significant.   

7.2.5 Accidental Spills 

7.2.5.1 Potential Effects 
There are no operations and/or maintenance requirements anticipated that would result in a 

discharge of sediment into the aquatic environment, including sediment release from 

shoreline vegetation restoration.  Monitoring of restored shoreline vegetation following 

construction, as identified in Section 8, will continue through operations and maintenance. 

There are numerous activities during operations and maintenance that involve the use or 

transfer of petroleum hydrocarbons.  These include, for example, use of fuels and other 

petroleum hydrocarbons by all vehicles, use removal and transfer of transformer oils and use 

of hydraulic fluids and cooling oils within the powerhouses and substation areas.  Examples 

of potential spills include oil loss from failure of heat exchangers or runner hub seats. 

Spills during operations could have similar adverse effects on the environment as those 

identified in Section 7.1.3 during construction. 

7.2.5.2 Mitigation Measures 
Mitigation measures to prevent accidental spills during operations include the following: 

 Equipment should be refueled or maintained at the maintenance facility, which is located 

a significant distance from the Kapuskasing River or any other watercourse. 

 Hazardous materials should be stored within contained areas within the powerhouses. 
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 Substation transformers should be enclosed by an impervious secondary containment 

structure (e.g., berm or container) capable of holding the entire volume of oil, as well as 

some additional volume of rainwater.  The area should be equipped with a drain so that it 

can be cleared of any spilled material or accumulated rainwater, which would be 

disposed of in a suitable manner.  Secondary containment areas should be monitored 

throughout the operational period to ensure their integrity. 

 An oil-water separator should be installed in each powerhouse to contain oil in the event 

of an accidental spill within the powerhouse. 

 Only machinery/equipment that is clean and well maintained (e.g., no leaks) should 

operate in or near watercourses or drainage areas.  No washing of equipment is to take 

place within or near watercourses. 

 Adequate spill clean-up materials/equipment (e.g., absorbents) on site need to be 

provided.  Xeneca will have an Emergency Response Plan, which will include spill clean-

up procedure/emergency contingency plan in place for the operational period.  All site 

staff, including maintenance contractors, should be trained in implementation of the 

procedure. 

Generally, in the event of a spill, the following procedures are to be followed: 

 the operator/contractor must activate the Emergency Response Plan for spills; 

 control/contain the spill; 

 clean up the spill immediately; 

 advise Xeneca representative and MOE Spills Action Centre (as applicable) forthwith; 

 document actions taken. 

For the most part, the occurrence of a spill is considered to have a low potential.  The effects 

would be local in extent, minor in magnitude, short-term in duration and generally mitigable 

through the implementation of measures described above.  The risk is considered minor. 

Spills could also potentially occur due to accidental flooding of the powerhouse resulting from 

failure or human error of the water supply connections to the intake or within the powerhouse.  

In such an event, the powerhouse, including sump pumps would be shut down immediately.  

Water contained within the powerhouse, would be tested and then pumped out to an on-land 

location and treated as necessary (based on the results of testing) before being discharged 

away from the Kapuskasing River. 

7.2.5.3 Net Effects and Significance of Net Negative Effects 

The net effects could vary depending on the location and magnitude of the spill, as well as 

the material spilled.  Spills into water could have negative effects on surface water quality, 

aquatic habitat and biota, while spills on land could have negative effects on soil and 

groundwater quality, terrestrial habitat and biota. 
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Value of Resource 
Since a number of VECs and VSCs could be negatively affected by a spill, the value is 

considered to be High.   

Magnitude of Effect 
The magnitude of effect is dependent on the magnitude, location and nature of the spill. 

Assuming the worst case scenario of a large spill in water, the magnitude of effect on the 

environment would be High.  However, small controllable spills in the Project Area could 

have a Low effect.    

Geographic Extent of Effect 
The geographic extent is dependent on the magnitude and location of the spill.  Large spills in 

water would likely have negative effects >500 m from the Project Area, therefore the 

geographic extent would be High, while small spills on land could be contained to the Project 

Area, given effective mitigation. 

Duration and Frequency of Effect 

The effects of a large magnitude spill could potentially be present for a number of years, so 

the duration and frequency of such a spill would be High, although the duration of frequency 

of a small controllable spills would be Low. 

Reversibility of Effect 

The effects on VECs and VSCs after a spill are generally Reversible over time since they will 

eventually diminish to restore existing conditions.  

Ecological or Social Context 
The area is determined to have High fragility with respect to effects of a spill.  

Probability of Effect 

The probability of a high magnitude spill is Low given the mitigation proposed. The probability 

of low magnitude spills during operations is also Low.  

Overall Assessment 
Given the low probability of high magnitude effects associated with a large spill, or the low 

magnitude effects associated with a small spill, this is considered to be Not Significant.   
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8. Environmental Monitoring Programs 

 Environmental monitoring is proposed before, during and after Project development activities 

take place.  Monitoring programs have been developed for the following three phases of the 

Project: 

 pre-construction period; 

 construction period; 

 post-construction operational period. 

Pre-construction monitoring establishes the baseline within the Project Area in terms of the 

biological and social environments, and ensures that all environmental commitments required 

prior to construction have been met.  Construction monitoring ensures that the construction 

activities proposed are undertaken in an environmentally responsible manner in accordance 

with the ER, contractor specifications and terms and conditions of permits and approval and 

verifies that mitigation is meeting performance objectives and identifies the need for 

implementation of contingency plans if it is not.  Operational monitoring is used to verify 

predictions of effects and to confirm the effectiveness of mitigation measures, as well as 

identify the need for implementation of remedial action in the event that mitigation is not 

effective in meeting performance objectives, or unanticipated unacceptable negative effects 

are identified for which mitigation was not specified. 

The monitoring measures, contingency plans and monitoring triggers identified in this section 

may be refined/revised during the subsequent approval and permitting review periods. 

8.2 Pre-Construction Phase 
Pre-construction monitoring typically starts at or before the initiation of the Class EA process 

and is used to establish the baseline biological and social environmental conditions within the 

Project Area.  This information, together with the project development details, forms the basis 

of the assessment of effects noted elsewhere in this report, and leads into the need for and 

development of mitigation measures.  Pre-construction monitoring  also involves ensuring 

that the requisite approvals and permits are procured by the appropriate parties and proper 

procedures such as emergency and safety plans are developed/documented and in place.  

Table 8-1 lists the activities which are included in the pre-construction monitoring phase. 
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Table 8-1: Pre-construction Monitoring Phase Tasks 

Item Description 

Baseline Studies  Ensure that baseline studies have been completed, including 
Dunrankin River Study  

Baseline Ice Monitoring 
Station 

 Monitoring location with soft sediment and potential for ice 
scour downstream from Cedar Rapids will be assessed and 
photographed during low flow period in summer. 

Environmental Permits and 
Approvals 

 Ensure requisite permits and approvals are obtained (See list in 
Section 9). 

Tender Specifications  Incorporate all Contractor obligations as per the ER document, 
conditions of permits and approvals and other technical 
requirements. 

Contractor Obligations  Ensure obligations in the tender are met prior to start of 
construction. 

Ministry of Labour 
Notice of Project 

 Ensure that Contractor(s) has submitted a “Notice of Project” to 
the Ministry of Labour. 

Photographic record  Prepare photographic record of existing environment prior to 
construction. 

Sediment and Erosion 
Control Plan Drawing 

 To be prepared by Contractor and made available for DFO, 
MNR and MOE review prior to the commencement of site 
works. 

Spill Response and Clean-
up Plan 

 To be prepared by Contractor prior to the commencement of 
site works. 

Emergency Preparedness 
Plan 

 To be prepared by Contractor prior to the commencement of 
site works 

Water Quality Monitoring 
Plan 

 To be prepared to identify all water quality monitoring programs 
to be implemented during construction.  

 

8.3 Construction Phase 
Table 8-2 lists the activities which are included in the construction phase monitoring. 

Monitoring is an important component of an overall mitigation strategy. Monitoring is 

conducted to 1) confirm that the mitigation is installed, operated and maintained as designed 

(e.g., sediment and erosion controls are installed per the design in the Erosion and 

Sedimentation Control Plan, waste is managed in accordance with the Waste Management 

Plan) and to 2) confirm that the mitigation measures are meeting their performance objective 

(e.g., settling ponds are achieving the designed decrease in total suspended solids or 

turbidity prior to discharge of water back to the receiving watercourse).  

Environmental compliance monitoring is undertaken during construction by a designated 

Environmental Inspector employed or retained by Xeneca to ensure that the Contractor is 

abiding by all federal and provincial laws and regulations, the terms and conditions of any 

environmental permits and the mitigation commitments made in this ER, as well as any other 

plans prepared (i.e., Erosion and Sedimentation Control Plan, Spill Prevention and Response 
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Plan and Waste Management Plan). In this regard, the Environmental Inspector will have a 

checklist of monitoring components to conduct on weekly, monthly or other scheduled 

intervals, as well as some items on an as-required basis. More information on the 

construction monitoring components and frequency is provided in Table 8-2. 

The Environmental Inspector will report the results of all inspections in an activities log. When 

inspections identify deficiencies in the either the original installation/application of the 

mitigation (i.e., mitigation not installed in accordance with specifications), the Environmental 

Inspector will order the Contractor to remedy the situation by re-installing or re-applying the 

mitigation until it is correct. If the Environmental Inspector observes that the mitigation is 

installed correctly, but not meeting performance objectives, a contingency plan will be 

implemented with the mitigation being altered as necessary to ensure performance objectives 

are met. Mitigation will be discussed with Regulatory Authorities (e.g., MNR or MOE).  In 

addition, if at any time during construction, any mitigation measure is not functioning as 

intended, Xeneca or an agent working on their behalf will immediately notify the relevant 

federal and provincial authorities.  Work within a particular area, or a particular task may need 

to cease until different mitigation is designed and proven effective, to prevent additional 

negative effects on the environment. Additional monitoring measures (e.g., greater frequency 

or different methodology) may have to be specified to ensure that negative effects do not 

occur.  

Monitoring results will be reported to the agencies (e.g., MNR, MOE) on a regular basis as 

required by subsequent permits and approvals or as agreed upon with the local MOE, MNR 

or other agency offices.  Any event of non-compliance will be reported to MNR and other 

appropriate agencies.  

The Environmental Inspector’s Activity Log will be available to agencies upon request. 

Xeneca will stay in communication with these agencies throughout the construction period to 

ensure that agency staff are aware of the activities that are occurring on the site.  

8.4 Post-Construction (Operational) Phase 
Post-construction monitoring occurs after all the infrastructure is in place and the facilities are 

operational.  Information obtained from this phase of monitoring serves to verify predicted 

operational impacts and also serves to evaluate the effectiveness of implemented mitigation 

measures.  Table 8-3 summarizes proposed post-construction monitoring. Post-construction 

monitoring will be the responsibility of Xeneca to implement in accordance with Table 8-3, 

and the conditions of any permits or approvals that may specify monitoring measures.  An 

Operational Environmental Monitoring Report (OEMR) will be prepared and submitted 

annually for a minimum of 3 years post-construction to the federal agencies, and any other 

interested provincial agencies.  

In addition, if at any time during operations, any mitigation measure is not functioning as 

intended, Xeneca or an agent working on their behalf will immediately notify the relevant 

provincial and federal authorities. 
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Table 8-2: Environmental Monitoring Program During Construction 

Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

General Environmental Protection Monitoring 

General 
Environmental 
Protection 

Compliance with Plans Compliance with 
approved plans, 
drawings, protocols, 
tender, ER and permit 
and approval 
specifications. 

Owner’s 
Construction 
Supervisor and/or 
Environmental 
Inspector will review 
all site activities on 
an on-going basis 
and meet with the 
contractor on a 
weekly basis to 
ensure that the 
contractor is in 
compliance with 
requirements. 

On-going with one 
formal meeting per 
week 

Throughout 
duration of 
construction 
period. 

If contractor is not in 
compliance, actions 
will be taken by the 
owner/owner’s 
representative and 
contractor as 
necessary to ensure 
actions are compliant 
with environmental 
requirements. 

Results of this 
monitoring will be 
documented in a 
weekly 
environmental 
inspection report. 

Waste Management Ensure all employees 
and contractors receive 
appropriate training in 
waste management 
protocols (as identified 
in the Waste 
Management Plan to 
be prepared) as part of 
standard site 
orientation. 

A record of training 
will be maintained to 
document training 
received by 
employees and 
contractors – 
training log to be 
reviewed by the 
Environmental 
Inspector. 

Reviewed 
periodically, 
particularly when 
new contractors or 
employees 
commence activity 
at the site. 

Throughout 
duration of 
construction. 

If employees/ 
contractors are 
working on site 
without having 
received proper 
training in waste 
management, they 
will be instructed to 
stop work until such 
time as they have 
been trained. 

Monitoring will be 
reported in 
weekly 
environmental 
inspection report. 

Ensure that the 
contractor is 
management waste in 
accordance with the 
approved Waste 
Management Plan. 

Owner’s 
Environmental 
Inspector will review 
all site waste 
management 
activities on an on-
going basis and 

On-going, with one 
formal check of 
waste management 
per week and one 
formal meeting with 
Contractor per 
week. 

Throughout 
duration of 
construction 
period. 

If contractor is not in 
compliance, actions 
will be taken by the 
owner/owner’s 
representative and 
contractor as 
necessary to ensure 

Results of this 
monitoring will be 
documented in a 
weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

meet with the 
contractor on a 
weekly basis to 
ensure that the 
contractor is in 
compliance with 
requirements. 

actions are compliant 
with environmental 
requirements. 

Spill Prevention and 
Response 

Ensure all employees 
and contractors receive 
appropriate training in 
spill prevention and 
response protocols as 
part of standard site 
orientation. 

A record of training 
will be maintained to 
document training 
received by 
employees and 
contractors – 
training log to be 
reviewed by the 
Environmental 
Inspector. 

Reviewed 
periodically, 
particularly when 
new contractors or 
employees 
commence activity 
at the site 

Throughout 
duration of 
construction. 

If employees/ 
contractors are 
working on site 
without having 
received proper 
training in spill 
response and 
reporting protocols, 
they will be instructed 
to stop work until 
such time as they 
have been trained. 

Monitoring will be 
reported in 
weekly 
environmental 
inspection report. 

Ensure all refuelling 
and maintenance 
occurs in designated 
areas. 

Refuelling and 
maintenance 
practices will be 
monitored by 
Environmental 
Inspector. 

Once per week (to 
monitor designated 
areas) and as 
required during site 
inspections when 
refuelling/maintenan
ce activities are 
occurring 

Throughout 
duration of 
construction. 

If improper refuelling 
or maintenance 
practices are 
observed, the 
contractor will be 
instructed to adhere 
to established 
protocols – 
monitoring by 
Environmental 
Inspector to become 
more frequent 
following an incident 
of non-compliance. 
 
 

Monitoring 
observations and 
recommended 
actions will be 
documented in 
the weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Ensure all hazardous 
materials stored in 
designated locations. 

Construction area 
will be visually 
assessed by 
Environmental 
Inspector to ensure 
all hazardous 
materials are stored 
in designated 
storage locations. 

Once per week Throughout 
duration of 
construction 
period when 
hazardous 
materials are 
used on site. 

If hazardous 
materials are being 
stored outside 
designated areas, the 
contractor will be 
instructed to properly 
store materials.  
Follow up monitoring 
conducted as 
necessary to ensure 
actions completed to 
satisfaction of 
engineer. 

Hazardous 
material storage 
monitoring will be 
documented in 
the weekly 
environmental 
inspection report. 

Monitoring integrity of 
secondary containment 
around storage areas. 

Visual inspection of 
containment areas 
by Environmental 
Inspector to assess 
integrity. 

Once per week Throughout period 
that containment 
areas are in use. 

If in the opinion of the 
Environmental 
Inspector and the 
Owner’s engineer, 
the containment 
areas are not 
sufficient, remedial 
action will be initiated 
to ensure adequacy.  
Follow up monitoring 
conducted as 
necessary to ensure 
actions completed to 
satisfaction of 
engineer. 

Containment area 
monitoring will be 
documented in 
the weekly 
environmental 
inspection report.  

Monitor equipment 
containing fluids and 
fuel vessels, lines and 
hoses, and all heavy 
equipment. 

Equipment 
operators to visually 
monitor equipment 
to ensure it is not 
leaking or prone to 
leaking fluids. 

Daily Throughout the 
duration of 
construction. 

If leaks are observed, 
the piece of 
equipment will be 
shut off and removed 
from sensitive areas 
until such time as the 
leak is repaired. 

Remedial actions 
will be 
documented in 
the weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Monitor work area for 
signs of contamination. 

Work area will be 
monitored by 
Environmental 
Inspector for signs 
of contamination 
(e.g., fluid stains, 
dead or stressed 
vegetation) prior to 
site remediation. 

Once. Following 
completion of 
construction, prior 
to site restoration. 

If contamination is 
observed, the 
contaminated soil will 
be removed and 
disposed of as per 
provincial and federal 
regulations. 

Monitoring will be 
documented in 
the weekly 
environmental 
inspection report. 

Natural Environment Monitoring 

Soil Sediment and erosion 
control measures 

Adequacy in preventing 
erosion and 
sedimentation 

All construction 
areas will be visually 
assessed by a 
designated 
Environmental 
Inspector to 
determine the 
adequacy of the 
sediment and 
erosion control 
measures. 

Once per week, 
prior to major rainfall 
and snowmelt 
events, and after 
every rainfall and 
snowmelt event. 

Throughout the 
duration of the 
construction 
period. 

Requirement for 
remedial action will 
be at the discretion of 
the environmental 
inspector. 

Sediment and 
erosion control 
measure 
adequacy will be 
reported in a 
weekly 
environmental 
inspection report. 

Silt Fences Visual inspection of 
all silt fences by 
Environmental 
Inspector to ensure 
they are properly 
constructed and to 
assess sediment 
accumulation behind 
the fence. 

All silt fences will be 
inspected once per 
week and after 
every rainfall. 

Monitoring will 
occur as long as 
the silt fences 
remain in place. 

Silt fences must be 
repaired immediately 
if they are found to 
have failed. 
Sediment must be 
removed if it 
accumulates to half 
the height of the 
geotextile material. 

Silt fence status 
will be reported 
on a weekly basis 
in the 
environmental 
inspection report. 

Stockpiles Visual inspection of 
all soil stockpiles for 
erosion by 
Environmental 
Inspector. 

Once per week. Throughout the 
duration the 
stockpile is in 
place. 

Take action when 
necessary to control 
erosion. 

Stockpile status 
will be reported in 
a weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Check dams Visual monitoring by 
Environmental 
Inspector to ensure 
check dam integrity, 
assess functionality 
and measure 
sediment 
accumulation. 

Once per week and 
after every rainfall 
and significant 
snowmelt. 

Throughout the 
duration the check 
dam is in place (if 
temporary). 

Remedial action will 
be initiated if it is 
observed that rocks 
have been 
redistributed in a 
manner that would 
affect functionality 
and/or if erosion 
(e.g., bank slumping, 
down cutting of the 
channel) is observed. 
Sediment should be 
removed from the 
upside side of the 
check dam when 
accumulation 
becomes visible. 

Check dam status 
will be reported in 
a weekly 
environmental 
inspection report. 

Limit of work 
flagging/restriction 
devices 

Limit of work 
devices will be 
inspected by the 
Environmental 
Inspector around the 
construction site to 
ensure they are in 
place and that the 
contractor is 
adhering to them. 

Once per week. Throughout the 
duration of the 
construction 
period. 

Construction site 
boundaries will be 
flagged or other 
restriction devices 
installed if they are 
found to not be in 
place. 
Importance of 
adherence to limit of 
work boundaries will 
be reinforced with 
contractor if they are 
not being adhered to. 

Limit of work 
boundary status 
will be reported in 
a weekly 
environmental 
inspection report. 

Revegetation Adequacy of 
revegetation 

Revegetation areas 
will be visually 
monitored by 
Environmental 
Inspector or suitably 
trained Designate to 

Three times per year 
(spring, summer and 
fall). 

Three years 
following initial 
revegetation – 
provided 
adequate 
vegetation is 

If adequate 
vegetation (i.e., >80% 
surface area 
coverage) is not 
observed in the 
rehabilitated areas 

Vegetation 
monitoring 
conducted during 
the construction 
period will be 
documented in 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

determine the 
adequacy of 
vegetation growth in 
preventing/minimizin
g erosion. 

achieved by at 
least the final year 
of monitoring. 

prior to the end of the 
first growing season, 
other erosion 
protection measures 
will be implemented 
to ensure the area 
will remain stable 
over the winter and 
early spring. 

the weekly 
environmental 
inspection 
reports. 
Vegetation 
monitoring 
conducted during 
the operational 
period will be 
documented in 
the annual 
monitoring 
reports (see 
Table 7-3). 
 

Riverbank stability Stability of river banks 
at each development 
site 

River banks in 
immediate vicinity of 
each site will be 
visually monitored 
for stability by the 
Environmental 
Inspector. 
 

Once per week, 
prior to major rainfall 
and snowmelt 
events, and after 
every rainfall and 
snowmelt event. 

Throughout the 
duration of the 
construction 
period. 

Remedial action will 
be undertaken as 
necessary to stabilize 
banks. 

Bank stability 
monitoring will be 
documented in 
weekly 
environmental 
inspection report. 

Stability of banks 
during head pond filling 

River banks along 
the head ponds will 
be visually 
monitored by the 
Environmental 
Inspector or suitably 
trained Designate 
for signs of 
instability, including 
slumping or mass 
erosion. 
 

Daily during head 
pond filling. 

Throughout the 
duration of head 
pond filling. 

If bank slumping, 
excessive erosion or 
significant turbidity 
plumes are observed, 
filling will cease and 
the cause will be 
investigation and 
need for remedial 
action will be 
determined. 

Bank stability 
monitoring will be 
documented in 
weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Soil Compaction Compaction in areas 
for revegetation 

Areas designated 
for revegetation will 
be visually 
monitored by 
Environmental 
Inspector for signs 
of compaction (i.e., 
rutting, surface 
flattening) prior to 
site restoration 

Once  Immediately prior 
to site restoration. 

If compaction with the 
potential to inhibit 
vegetation growth is 
present, remedial 
action will be 
implemented. 

Compaction 
monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

Air Quality Fugitive dust and 
vehicle emissions 

Fugitive dust 
generation and vehicle 
emissions 

Dust will be visually 
monitored to assess 
if excessively dusty 
conditions are 
present. 
 
Vehicles will be 
monitored to ensure 
that exhaust 
systems are in place 
and functioning as 
intended.  
 

No specific 
monitoring 
frequency – 
continuous 
monitoring by the 
environmental 
inspector and 
construction 
supervisors. 

Throughout the 
duration of the 
construction 
period. 

Take mitigation 
measures to 
minimize dust, per 
recommendations in 
ER. 

Dust conditions 
will be reported in 
the weekly 
environmental 
inspection report. 

Surface Water 
Hydrology 

Flow rates Amount of flow pumped 
from excavations 
(groundwater and/or 
infiltration through 
cofferdams) 

Amount of flow will 
be calculated based 
on the flow rate of 
the pumping 
equipment and the 
amount of time the 
pump is operated. 

Daily, during pump 
operation. 

Throughout the 
duration of 
pumping 
activities. 

If there is a PTTW in 
place to authorize 
pumping in excess of 
50 000 litres per day, 
no remedial action is 
required. 
If no PTTW is in 
place and a daily 
volume of 40 000 
litres per day is 
recorded, a PTTW 
application will be 

Water takings will 
be documented in 
the annual PTTW 
report to the 
MOE. 
 
Record of 
monitoring will be 
documented daily 
in the water 
taking log. 

Amount of flow pumped 
for concrete batch plant 

A flow meter will be 
installed on the 
pump line. 

Daily, during pump 
operation. 

Throughout the 
duration of 
pumping 
activities. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Amount of flow pumped 
for construction camp 

A flow meter will be 
installed on the 
pump line. 

Daily, during pump 
operation. 

Throughout the 
duration of 
pumping 
activities. 

submitted to MOE to 
ensure that taking is 
authorized in the 
event the taking 
exceeds 50 000 litres 
per day. 

Downstream flow rates 
during head pond 
filling. 

Head pond filling will 
be monitored to 
ensure that 
restrictions to flow 
meet commitments. 
Inflow will be 
monitored 
continuously at 
Buchan Falls. 
Outflow during filling 
will be monitored 
with a combination 
of hydraulic 
discharge 
calculations and 
actual reservoir 
filling rates. 

Calculation of filling 
rate and 
downstream flow 
rate will be 
conducted once for 
every meter of head 
pond increase, twice 
per day and at every 
change in stop log 
or draft tube gate.  

Monitoring will 
occur during the 
head pond filling 
period. 

If monitoring shows 
that water takings are 
exceeding allowed 
values, the water 
taking methodology 
will be reviewed by a 
hydraulic engineer 
and adjustments 
made as necessary 
to ensure 
commitments are 
adhered to.  

Water taking will 
be reported per 
the requirements 
of the Permit to 
Take Water and 
at the request of 
the MNR District 
Office.  

Surface Water 
Quality 

Settling pond (as 
permitted under 
Environmental 
Compliance Approval). 

Monitoring settling 
pond or other treatment 
method discharge 
sediment levels. 

Settling pond 
discharge will be 
monitored for 
turbidity and TSS (or 
as per 
Environmental 
Compliance 
Approval Terms and 
Conditions) 

Turbidity will be 
monitored once daily 
and TSS will be 
monitored once per 
month (or as per 
Environmental 
Compliance 
Approval Terms and 
Conditions). 

Throughout the 
duration of settling 
pond use. 

If discharge exceeds 
allowable levels 
prescribed by the 
MOE Environmental 
Compliance 
Approval, discharge 
will cease and 
remedial action will 
be initiated to ensure 
discharge criteria are 
satisfied. 

Settling pond 
discharge water 
quality will be 
reported as per 
Environmental 
Compliance 
Approval Terms 
and Conditions 
and summarized 
in the annual 
Environmental 
Compliance 
Approval report to 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

the MOE. 
Record of 
monitoring will be 
documented daily 
in the water 
quality monitoring 
log. 
 
 
 

Monitoring settling 
pond pH levels. 

Settling pond will be 
monitored for pH (or 
as per 
Environmental 
Compliance 
Approval Terms and 
Conditions). 

pH will be monitored 
twice daily (or as per 
Environmental 
Compliance 
Approval Terms and 
Conditions). 

Throughout the 
duration of settling 
pond use. 

If discharge exceeds 
allowable levels 
prescribed by the 
MOE Environmental 
Compliance 
Approval, discharge 
will cease and the 
contingency plan 
described in the ER 
will be initiated to 
ensure discharge 
criteria are satisfied. 

Settling pond 
discharge water 
quality will be 
reported as per 
Environmental 
Compliance 
Approval Terms 
and Conditions 
and summarized 
in the annual 
Environmental 
Compliance 
Approval report to 
the MOE. 
 
Record of 
monitoring will be 
documented daily 
in the water 
quality monitoring 
log. 
 

Monitor sediment 
accumulation in settling 
pond (if required) 

Sediment 
accumulation within 
the pond will be 
measured on a staff 

Once every 6 
months 

Throughout the 
duration that the 
pond is in 
operation. 

When sediment 
reaches 50% of the 
design capacity it will 
be cleaned out to the 

Sediment 
accumulation will 
be reported in the 
weekly 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

gauge installed in 
the pond by 
Environmental 
Inspector. 

satisfaction of the 
owner’s engineer. 

environmental 
inspection report. 

 Settling pond integrity 
(if required) 

Settling pond 
embankments, 
outlet and spillway 
will be visually 
inspected to confirm 
that the pond 
remains intact. 
 

Once per week and 
after each rainfall 
and significant 
snowmelt events. 

Throughout the 
duration that the 
pond is in 
operation. 

Remedial repairs 
implemented as 
determined 
necessary by the 
inspecting engineer. 

Settling pond 
integrity reported 
in the weekly 
environmental 
inspection report. 

 Concrete and Cement 
works. 

Monitoring to ensure 
leaching of alkaline 
concrete will not occur 

All concrete 
structures will be 
assessed by the 
owner’s engineer to 
confirm that they are 
adequately cured 
prior to wetting. 

As required. Prior to wetting 
any cast-in-place 
concrete 
structure. 

If concrete is not 
adequately cured, 
owner’s engineer will 
instruct the contractor 
to hold off on wetting 
until structure has 
adequately cured to 
the satisfaction of the 
engineer. 

Monitoring to be 
reported in the 
weekly 
environmental 
inspection report. 

 Monitoring of treatment 
process for concrete 
truck rinsing facility. 

Automated pH 
monitoring in the 
concrete truck 
rinsing containment 
facility prior to 
discharge of flow to 
the settling pond. 

As required. Prior to batch 
discharge to 
settling pond. 

If automated monitor 
determines that pH is 
outside the allowable 
range (to be 
determined be MOE), 
additional treatment 
time will be required 
to meet criteria. 
Discharge of 
contained wash water 
not to occur until 
water quality criteria 
satisfied. 
 

Automated data 
recording to be 
maintained by 
logger and 
reported in 
annual 
Environmental 
Compliance 
Approval report 
for wheel washing 
facility. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

 Monitoring of instream 
pH values during 
concrete works. 

The pH of 
Kapuskasing River 
will be monitored by 
the Environmental 
Inspector 
immediately 
downstream from 
the spillway and 
powerhouse work 
sites using a digital 
pH meter. 

Daily Throughout the 
duration of 
concreting. 

If pH in the river 
changes by more 
than 1 pH unit above 
background 
conditions, remedial 
investigation will be 
initiated to determine 
if the cause is due to 
concrete works at the 
site. 

Monitoring to be 
reported in the 
weekly 
environmental 
inspection report. 

 Water quality during in-
stream works 

Monitoring of turbidity 
and suspended 
sediment during in-
stream works 

Turbidity will be 
monitored by the 
Environmental 
Inspector in an 
upstream control 
location agreed 
upon by MNR 
Biologist and 
Environmental 
Inspector and 
immediately 
downstream from 
the in-stream work 
area using a digital 
turbidity meter.  

Turbidity monitoring 
will be conducted on 
a daily basis when 
in-stream work is 
occurring. 

Throughout the 
duration of 
instream 
construction 
activities. 

If turbidity at the 
construction site 
exceeds the level at 
the upstream control 
by more than the 
CCME guidelines, 
work will cease and 
remedial action will 
be initiated to control 
turbidity. MNR will be 
notified immediately if 
an incident occurs 

Turbidity 
monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

 Visual monitoring of 
turbidity 

Turbidity in the work 
area will be visually 
monitored by the 
Environmental 
Inspector (once 
daily) and the 
Construction 
Supervisor 
(continually). 

Monitoring will be 
conducted 
continually when in-
stream work is 
occurring. 

Throughout the 
duration of 
instream 
construction 
activities. 

If a turbidity plume is 
observed 
downstream from the 
work area, work will 
cease and remedial 
action will be initiated 
to control turbidity. 

Turbidity 
monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

 Water quality and bank 
stability during head 
pond filling 

Visual monitoring of 
turbidity and bank 
stability during head 
pond filling 

Visual inspection of 
shorelines, including 
bank stability and 
adjacent water 
quality throughout 
length of head pond 
being filled. 

During head pond 
filling activities.  

Throughout the 
duration of head 
pond filling.  

If turbidity or 
significant bank 
erosion are identified 
during monitoring 
activities, filling will 
be stopped and an 
inspection will be 
conducted by a 
qualified geotechnical 
engineer to 
determine if slope 
stability issues exist. 
Agencies will be 
notified in participate 
in follow up 
inspections.  
Remedial 
requirements will be 
identified following 
inspection.  

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

 Leachate and net acid 
generating potential in 
excavated rock 

Assess samples of rock 
from excavations to 
assess leachate and 
net acid generating 
potential prior to use or 
disposal.  

Samples of 
excavated rock will 
be sent to an 
accredited 
laboratory for 
analysis of these 
parameters. 

Once for each rock 
excavation area 

Immediately upon 
excavation of 
representative 
rock samples. 

Should samples 
reveal a high 
potential for acid 
generation, a 
contingency plan will 
be developed by the 
Contractor in 
consultation with 
regulatory authorities.  
Generally accepted 
mitigation disposal in 
an engineered 
containment structure 
with a drainage 
collection system. 
 

Results will be 
reported 
immediately upon 
receipt to federal 
and provincial 
authorities.  
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Aquatic Biota Instream construction 
timing restrictions 

Monitor construction 
works to ensure no 
instream construction 
occurs outside of 
allowable window 
unless otherwise 
approved by MNR/DFO 

Environmental 
Inspector and/or 
construction 
supervisor will 
monitor the activities 
of the contractor to 
ensure that timing 
window restrictions 
are adhered to. 

Continually Throughout the 
duration of the 
construction 
period. 

If in-water 
construction activities 
are occurring outside 
the timing window 
without the prior 
approval of 
MNR/DFO, activity 
will cease until it is 
approved or timing 
restriction is over.  

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

Cofferdam dewatering Monitor dewatering 
activities to ensure 
dewatering pumps are 
shrouded 

Dewatering activities 
will be visually 
monitored by the 
Environmental 
Inspector prior to 
commencement to 
ensure that pumps 
are properly 
shrouded to prevent 
fish entrainment. 

Once Immediately prior 
to dewatering. 

If pumps are not 
properly shrouded, 
dewatering will not be 
permitted to 
commence until 
remedial action is 
undertaken. 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

Monitoring to ensure 
that all fish are 
adequately removed 
from dewatering area 

Fish removal from 
dewatered areas will 
be monitored by an 
aquatic biologist to 
ensure all fish are 
properly removed 
and transported 
back to the 
watercourse. 

Prior to final 
dewatering of each 
dewatered area. 

Prior to each 
dewatering event. 

If fish are not 
completely removed 
from the area to be 
dewatered, final 
dewatering will not be 
allowed until removal 
is complete. 

Fish removal will 
be reported in the 
report for the 
License to Collect 
Fish for Scientific 
Purposes. 

Head Pond Filling Monitoring to ensure 
that fish are not being 
stranded due to lower 
flow rates downstream 
from the sites during 
head pond filling 

The shoreline will be 
visually assessed by 
the Environmental 
Inspector or trained 
designate to identify 
if fish are being 

Once After maximum 
water taking rates 
for head pond 
filling have been 
reached. 

Stranded fish will be 
moved back to 
wetted portions of the 
river. If stranded fish 
are observed, the 
monitoring area will 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

stranded in 
dewatered areas 
within 1 km 
downstream from 
the site being filled.  

be extended 
downstream. MNR 
and DFO will be 
consulted and a 
decision will be made 
to see if the 
downstream flow rate 
should be increased 
to wet more aquatic 
habitat.  

Blasting Effects (as per 
DFO Fisheries Act 
Authorization/approve
d blasting plan) 

Monitoring of fish 
mortality during blasting 
in or near water. 

Visual monitoring of 
mortality by a 
fisheries biologist 
immediately 
following blasts in or 
near water at each 
site. Data should 
include number of 
fish, size of fish, and 
species, where 
possible. 

Once following each 
blast. 

Throughout the 
duration of 
blasting events. 

If dead fish are 
observed, the 
blasting plan will be 
reviewed and 
discussed with DFO 
to determine if 
additional measures 
are necessary. 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

Aquatic Habitat General Construction 
Monitoring 

Monitor work in water 
to ensure that works 
are constructed in 
accordance with 
permits and approvals. 

All aquatic habitat 
mitigation features 
(e.g., habitat 
enhancement area) 
will be monitored 
during and 
immediately 
following their 
installation by a 
fisheries biologist to 
ensure they have 
been constructed in 
accordance with 
DFO/MNR 
requirements. 

Once following 
construction of the 
feature. 

Throughout the 
duration of 
construction, as 
required. 

If a significant 
deviation from the 
approved plans 
occurs or is required 
for some 
unanticipated reason, 
it will be discussed 
with MNR and DFO.  
If unacceptable to 
these agencies, 
corrective actions will 
be initiated. 

Monitoring will be 
reported in the 
annual monitoring 
report prepared in 
accordance with 
the requirements 
of the Fisheries 
Act Authorization. 
Monitoring will 
also be 
documented in 
the weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Aquatic Habitat 
Conditions 

Photographic record. Photographs of the 
work area will be 
taken by the 
Environmental 
Inspector to 
document 
construction process 
from similar vantage 
points as 
photographs taken 
during pre-
construction 
monitoring. 

Four times per year 
(seasonally). 

Throughout 
duration of 
construction. 

Not applicable Photographs will 
be provided to 
DFO and MNR. 

Terrestrial 
Vegetation 

General Construction 
Monitoring 

Monitor work to ensure 
that boundaries of work 
areas and head pond 
clearing, and other 
mitigation measures 
previously identified, 
are respected. 

Environmental 
inspector will 
monitor the activities 
of the contractor to 
ensure that 
identified work 
areas, and other 
previously identified 
mitigation measures, 
are adhered to. 

Periodically, during 
all construction 
activities. 

Throughout the 
duration of the 
construction 
period. 

Should clearing 
beyond the identified 
work area boundaries 
be identified, or 
damage to the 
remnant vegetation 
communities is 
detected, restoration 
activities will be 
undertaken 
immediately to 
revegetate the 
community.  Should 
repeated 
infringements beyond 
the work area 
boundaries be noted 
in a given area, 
fencing will be 
considered to restrict 
access. 
 
 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

Site Restoration Monitor site restoration 
to ensure landscaping, 
erosion protection, 
slope stability, 
revegetation is 
adequate. 

Environmental 
Inspector will 
monitor the activities 
of the contractor to 
ensure that site 
restoration is 
adequate. 

Continually during 
site restoration. 

Throughout the 
duration of the 
site restoration 
period. 

If activities are 
occurring during site 
restoration that are 
not approved within 
the site restoration 
protocol, these 
activities are to be 
ceased. 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 

Wildlife General Construction 
Monitoring 

 Monitor clearing and 
blasting activities to 
ensure that none of 
these activities are 
occurring within the 
restriction windows 

 Forest Habitats: May 
24 to July 31 

 • Open Habitats: May 
24 to July 23 

 • Wetland Habitats: 
May 16 to July 23. 

Environmental 
Inspector and/or 
construction 
supervisor will 
monitor the work 
plan and activities of 
the contractor to 
ensure that 
restriction windows 
for clearing and 
blasting are 
followed. 

Weekly during 
breeding period. 

Throughout the 
duration of the 
construction 
period. 

If clearing or blasting 
is to occur within the 
restriction window, 
areas to be cleared 
or within 100 m of 
blast sites are to be 
surveyed by a 
biologist to determine 
if bird nesting, bat 
maternity colonies, 
denning, or breeding 
evidence of other 
species occurs in the 
area.  If any of these 
activities are found to 
be present, work 
should either be 
delayed until the site 
is no longer in use, or 
a mitigation plan is 
developed in 
consultation with  
EC/MNR that may 
include an alternate 
route around the 
feature (>100 m 
away) or other 
suitable mitigation. 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 
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Environmental 
Component 

Parameter Sub-Parameter 
Monitoring 
Methodology 

Monitoring 
Frequency 

Monitoring 
Timing 

Remedial Action Reporting 

General Construction 
Monitoring 

Monitor site cleanliness 
to avoid wildlife 
attraction. 

Environmental 
Inspector will 
monitor site 
cleanliness. 

Continually Throughout the 
duration of the 
construction 
period. 

If site cleanliness is 
determined to be an 
issue, the 
environmental 
inspector and/or the 
construction 
supervisor are to 
reinforce this issue 
with the contractor. 

Monitoring will be 
reported in the 
weekly 
environmental 
inspection report. 
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Table 8-3: Environmental Monitoring During Operations 

Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

Natural Environment Monitoring 

General 
Environmental 
Protection 
Monitoring 

Spill 
Prevention and 
Response 

Ensure all 
employees and 
contractors 
trained in spill 
prevention and 
response. 

A record of training will be maintained 
to document training received by 
employees and contractors – training 
log to be maintained on-site. 

As required any 
time new 
employees or 
contractors are 
working on site. 

Confirmation that 
all new staff and 
contractors have 
been trained in 
procedures. 

If contractors and 
staff have not been 
trained, they must 
stop work until 
receiving adequate 
training. 

Training log will be 
updated as 
required. 

Ensure all 
refuelling and 
maintenance 
occurs in 
designated 
areas. 

Refuelling and maintenance practices 
will be routinely monitored by site 
operator to ensure required mitigation 
being implemented. 

On a routine basis. Refuelling 
activities reported 
in site operator’s 
log. 

If procedures are not 
being adhered to, 
site operator must 
alter his activities. 

Informal reporting 
in site operator’s 
log. 

Ensure all 
hazardous 
materials 
stored in 
designated 
locations. 

Powerhouse will be visually assessed 
to ensure all hazardous materials are 
stored in designated storage locations 
on a monthly basis by the site 
operator. 

Monthly, as part of 
operator’s normal 
site monitoring. 

Verification that all 
storage as per 
requirements. 

If material not 
properly stored, 
remedial action 
initiated immediately 
to ensure proper 
storage.  Procedures 
for material handling 
to be reviewed and 
amended as 
required if non-
compliance 
observed. 

Monitoring and 
actions reported in 
operator’s log. 

Monitoring 
integrity of 
secondary 
containment 
around storage 
areas. 

Visual inspection of containment areas 
by site operator to assess integrity. 

Monthly, as part of 
operator’s normal 
site monitoring. 

Verification that all 
containment as 
per requirements. 

If containment areas 
not functioning as 
designed they must 
be reviewed by a 
qualified inspector 
and remedial actions 
initiated as required 
to ensure proper 
working. 

Monitoring and 
actions reported in 
operator’s log. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

Monitor 
equipment 
containing 
fluids. 

Visual inspection of equipment in 
powerhouse by site operator to ensure 
it is not leaking or prone to leaking 
fluids. 

Monthly, as part of 
operator’s normal 
site monitoring. 

Verification that all 
equipment leak 
free. 

If leaks are 
observed, site 
operator will initiate 
repairs to ensure no 
leaks are occurring. 

Monitoring and 
actions reported in 
operator’s log. 

Soils Erosion and 
sediment 
control 

Adequacy of 
revegetation 
efforts. 

Sites that have been revegetated will 
be visually monitored to assess 
success of revegetation efforts.  All 
planted trees and shrubs will be 
assessed for survival and the surface 
area coverage of grass/wildflower 
planting areas will be assessed to 
determine adequacy in controlling 
erosion. 

Three times per 
year (spring, 
summer and fall) in 
Years 1, 2 and 3 
following site 
restoration efforts. 

Estimates of 
survival and 
surface area 
coverage. 

If any shrubs or 
trees are dead, they 
will be replaced. If 
80% surface area 
coverage does not 
develop in the 
wildflower/grass 
planting beds by the 
end of the Year 3 
monitoring period, 
Xeneca will 
undertake remedial 
plantings to achieve 
this target. 

Revegetation 
success will be 
reported in the 
annual Operational 
Monitoring Report. 

Erosion and 
sediment 
control 
measures. 

Monitoring to be conducted per 
conditions of permits and approvals. 
Access road water crossings and 
disturbed areas to be routinely 
monitored to ensure that all mandatory 
standards are met continually 
throughout the life of the Project. 

Routine monitoring 
three times per 
year (spring, 
summer and fall) 
throughout life of 
Project.  

Verification of 
adequacy of 
sediment and 
erosion control.  

If erosion is 
observed, MNR will 
be contacted to 
discuss remedial 
requirements.  

Monitoring will be 
reported in the 
annual Operational 
Monitoring Report. 

Shoreline 
erosion 

Erosion of the 
shoreline in the 
proposed head 
ponds. 

Areas identified as having erosion 
potential during the baseline erosion 
survey will be visually assessed by a 
qualified professional for signs of 
erosion. Erosion areas will be 
photographed and described and the 
need for remedial action will be 
assessed.  

Once per year in 
Years 1 and 5 

Professional 
assessment of 
shoreline erosion 
conditions in head 
ponds. 

Significant shoreline 
erosion (e.g., large 
slumps, widespread 
erosion, and 
numerous falling 
trees) will be 
remediated as 
necessary to 
minimize potential 
for adverse effects.  

Bank stability 
monitoring to be 
reported in the 
annual OEMR. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

Assessment for 
remedial action to be 
made by 
professional 
engineer. 

Ice scour on 
shorelines 
downstream 
from Cedar 
Rapids 

The ice scour monitoring station 
established pre-construction will be 
assessed for visible effects of ice 
scour and documented with 
photographs during low flows in late 
summer. The monitoring location will 
also be assessed in winter while 
modified operation is ongoing to 
determine if and how much ice 
breakage and wedging occurs.  

After Years 1 and 5 
of operations.  

Assessment of 
shoreline ice 
scour and ice 
breakage and 
wedging.  

If significant adverse 
effects are 
potentially occurring 
due to shoreline ice 
scour or ice 
breakage and 
wedging as a result 
of the modified 
operations of the 
facilities, Xeneca will 
review options to 
adjust the operating 
plan to mitigation 
such effects.   

Ice scour and ice 
breakage/wedging 
monitoring to be 
reported in the 
annual OEMR. 

Surface Water Water Levels  Head Pond 
water levels 

The head pond water levels will be 
recorded at the upstream face of the 
intake structures using a real-time 
water level transducer – results will be 
linked to facility control system. 

15 minute intervals 
for duration of 
facility lifetime. 

Instantaneous 
water level 
readings at 15 
minute intervals. 

If water levels are 
below the lower 
compliance limit, an 
Incident Report will 
be prepared and 
sent to MNR in 
accordance with 
standard reporting 
procedures under 
the WMP. 

An annual water 
level report, 
including electronic 
tabulated data, will 
be submitted to 
MNR as part of the 
WMP compliance 
monitoring 
program. An 
Incident Report will 
be prepared for 
any water levels 
that are out of 
compliance with 
the plan. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

Flow Rates Flow through 
the spillway 

Flow over the spillways will be 
recorded on an hourly basis 
calculation using the water level of the 
head pond and the rule curve of the 
spillway. 

At 15 minute 
intervals for 
duration of facility 
lifetime. 

Instantaneous 
flow rate through 
spillway at 15 
minute intervals. 

No action required. An annual flow 
report, including 
electronic 
tabulated data will 
be submitted to 
MNR as part of the 
WMP compliance 
monitoring 
program. 

Flow through 
the 
powerhouse 

Flow through the powerhouses will be 
calculated based on the amount of 
power generated – results will be 
linked to the facility control system. 

At 15 minute 
intervals for 
duration of facility 
lifetime. 

Instantaneous 
flow through 
powerhouse at 15 
minute intervals. 

No action required. An annual flow 
report, including 
electronic 
tabulated data will 
be submitted to 
MNR as part of the 
WMP compliance 
monitoring 
program.  
Flow through the 
powerhouse will 
also be 
documented in the 
annual PTTW 
report for the MOE. 

Continuous 
Minimum 
Flows 

Continuous minimum flow rates at 
each facility will be monitored to 
ensure that committed flows are being 
passed at all times 

At 15-minute 
intervals when 
bypass flows are in 
effect, for duration 
of facility lifetime. 

Instantaneous 
bypass flow at 
15-minute 
intervals. 

If bypass flows are 
not being passed, 
the operational 
parameters will be 
reviewed and reset 
to ensure sufficient 
flows are passed at 
all times, as 
required. 

An annual flow 
report, including 
electronic 
tabulated data will 
be submitted to 
MNR as part of the 
WMP compliance 
monitoring 
program.  
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

Surface Water 
Quality 

Surface water 
chemistry 

Surface water samples will be 
collected at baseline monitoring 
stations and within each head pond 
and submitted for analysis of 
parameters monitored during baseline 
studies, including low level mercury. 
Sampling will target varying flow rates 
and flow will be determined during 
each sampling event. Mercury 
samples will be submitted to an 
accredited laboratory with minimum 
detection limits of 0.1 ng/L for total 
mercury and 0.02 ng/L for methyl 
mercury. Temperature and dissolved 
oxygen will be recorded at each 
sampling location. 

Eight times during 
the open water 
season to 
represent a range 
of flow conditions, 
including low flow 
summer period in 
Years 1, 2 and 3 
following 
construction. 

Water quality 
results to compare 
to baseline and 
PWQO and 
CWQG. 

Significant changes 
will be reviewed with 
MOE to determine if 
additional sampling 
or investigation into 
the source of the 
changes is 
necessary. 

Water quality 
monitoring results 
will be documented 
in an annual 
OEMR. At the end 
of Year 3, MOE will 
make a 
determination on 
the need for 
additional 
monitoring. 

Dissolved 
Oxygen 

During each surface water sampling 
event, dissolved oxygen levels 
throughout the water column will be 
monitored downstream from each 
facility, and at the deepest point 
upstream from each dam (that can be 
safely access). Monitoring of DO and 
water temperature will be conducted at 
1-m intervals from the surface to the 
channel bottom. 

Eight times during 
the open water 
season to 
represent a range 
of flow conditions, 
including low flow 
summer period in 
Years 1, 2 and 3 
following 
construction. 

DO and 
temperature levels 
throughout the 
water column. 

If anoxic conditions 
are developing 
within the head 
ponds, this will be 
reviewed with MOE 
to determine if 
additional sampling 
or investigation into 
the source of the 
changes is 
necessary. 

DO monitoring 
results will be 
documented in an 
annual OEMR. 

Water 
temperature 

Water 
temperature 
throughout 
zone of impact 

Water temperature loggers will be 
installed upstream from the Buchan 
Falls Head pond and downstream from 
each facility and set to record hourly 
water temperatures. 

Hourly water 
temperatures 
recorded for 10-yr 
period. 

Hourly water 
temperatures. 

No trigger for action. Water temperature 
monitoring will be 
documented in an 
annual OEMR. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

Aquatic Biota 
and Habitat 

Fish 
Communities 

Fish 
community 

RIN Study will be undertaken in each 
head pond, and at the upstream and 
downstream control site where RIN 
undertaken in 2010. 

Years 2, 6, and 10 
following 
commencement of 
operations. 

Basic descriptive 
stats to be 
calculated and 
compared to 
provincial 
measures as the 
RIN database 
become 
established.  Also 
compared to 
baseline 
measures.   
 

No trigger for action. Fish community 
data will be 
reported in an 
annual OEMR. 

 Spawning Spring 
spawning fish 
species. 

Spring spawning studies will be 
conducted within each head pond and 
downstream from each facility to verify 
that fish are spawning within the head 
pond and that spawning continues to 
occur downstream from each 
powerhouse. Spawning study effort will 
focus on Walleye. 

Years 1, 2, 6 and 
10 following 
commencement of 
operations. 

Confirmation of 
spawning 
locations and 
relative 
abundance at 
spawning 
locations. 

If no spawning is 
observed within the 
head ponds and 
there is a community 
of Walleye present, 
the habitat 
conditions will be 
reviewed. If habitat 
conditions are not 
suitable, habitat will 
be remediated to 
create appropriate 
conditions.  
 

Spawning data will 
be reported in an 
annual OEMR. 

 Benthic 
Invertebrates 

Invertebrate 
communities in 
head pond and 
downstream 
reach. 

Benthic invertebrate sampling will 
occur in head ponds and at fish habitat 
enhancement areas. 

Years 2, 6, and 10 
following 
commencement of 
operations. 

Benthic 
invertebrate 
species richness, 
community types 
and density. 
 
 
 
 

No trigger for action. Benthic 
invertebrate data 
will be reported in 
an annual OEMR. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

 Aquatic 
Habitat 

Habitat 
enhancement/ 
creation areas 
downstream 
from 
powerhouses. 

Constructed areas downstream from 
the sites will be assessed for habitat 
conditions including substrate stability, 
water depth and flow velocity with 
respect to their function as spring 
spawning areas to verify that they are 
functioning as intended. 

Years 1, 2, and 6. Documented 
habitat variables. 

If habitat variables 
outside the design 
parameters (i.e., too 
fast or too deep) or 
substrate not stable 
(e.g., substrate 
changes observed) 
remedial action will 
be initiated to create 
appropriate 
conditions. 

Habitat monitoring 
to be documented 
in annual 
monitoring report 
required for the 
Fisheries Act 
Authorization. 

 Head pond 
habitat 
conditions. 

Aquatic habitat conditions in the head 
pond (e.g., substrate, vegetation, 
instream structure) will be visually 
assessed using the baseline study 
shoreline cruise methodology to 
document post construction habitat 
features.  

Years 2, 6 and 10 
following 
commencement of 
operations. 

Habitat mapping 
throughout head 
ponds. 

No trigger for action. Habitat monitoring 
will be reported in 
the Annual OEMR. 

 Cold Water 
Tributaries 

Cold Water 
tributary 
Response to 
the Project 

Form, function and biotic response of 
Dunrankin River to the proposed 
development will be assessed.   

Years, 2, 6 and 10 
following 
commencement of 
operations. 

Data regarding 
habitat and biotic 
changes to 
inundated mouth 
of Carey Creek to 
confirm effects of 
waterpower 
development.  

No trigger for action. Results will be 
reported in the 
Annual OEMR 

 Fish Tissue 
Mercury 
Concentrations 

Large and 
Small Fish 
Tissue 
Mercury 
throughout the 
Study Area. 

Fish tissue mercury concentrations will 
be assessed at an upstream control, 
within each head pond at in 
downstream areas in accordance with 
MOE requirements.  

Years 1, 2, 3, 6 and 
9. 

Fish tissue 
mercury levels in 
fish from various 
Project areas and 
upstream control. 

Tissue mercury 
levels will be 
provided to MOE 
sportfish 
contaminant 
laboratory for 
inclusion in the 
Guide to Eating 
Ontario Sportfish. 
Data will also be 

Fish tissue 
mercury will be 
reported in the 
Annual OEMR. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

provided to CLFN so 
that community 
members are aware 
of any consumption 
restrictions. 

 Fish mortality Mortality due 
to turbine 
passage 

Visual monitoring by plant operator for 
dead fish within the tailrace between 
the powerhouse and 50 m 
downstream.  Any dead fish observed 
will be collected, if possible, identified 
to species and measured for fork 
length (if possible). 

Two times per 
week between May 
1 and November 30 
during each year of 
operations. 

Data on quantity, 
species and size 
of fish dying due 
to turbine 
passage.  

If mortality rates 
exceed those 
predicted in Section 
6.3.7.3 of this ER, 
DFO will be notified 
immediately.  
Northland will take 
immediate action to 
reduce the number 
of fish entering the 
powerhouse or killed 
due to turbine 
passage.  A long-
term strategy will be 
developed to reduce 
mortality rates and 
this will be sent to 
DFO for approval.  

Monitoring results 
will be reported to 
DFO every 2 
years, with the 
report submitted by 
December 15 in 
the year in which 
reporting occurs.  

 Fish Mortality Mortality due 
to trash rack 
impingement 
or other factors 

Visual monitoring by plant operator for 
dead fish impinged on the trashrack or 
located at any other location within or 
adjacent to the facility when 
maintenance is being conducted.  

During trashrack 
cleaning events or 
other maintenance 
activities around 
the facility. 

Data on quantity, 
species and size 
of fish dying due 
to trashrack 
impingement or 
turbine passage. 

If mortality rates 
exceed those 
predicted in Section 
6.3.7.2 of this ER, 
DFO will be notified 
immediately.  
Northland will take 
immediate action to 
reduce the number 
of fish entering the 
powerhouse or killed 
due to turbine 
passage.  A long-

Monitoring results 
will be reported to 
DFO every 
2 years, with the 
report submitted by 
December 15 in 
the year in which 
reporting occurs. 
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Environmenta
l Component Parameter 

Sub-
Parameter Monitoring Methodology 

Monitoring 
Frequency and 
Timing 

Anticipated Data 
Product Trigger for Action Reporting 

term strategy will be 
developed to reduce 
mortality rates and 
this will be sent to 
DFO for approval. 

Terrestrial 
Vegetation 

Restored 
Vegetation 
Communities 

n/a Restored vegetation communities are 
to be surveyed by the project biologist.  
An overall impression of the success 
of revegetation efforts is to be noted, 
while several 10 x 10-m plots will be 
established within the restored lands to 
make detailed notes on success within 
those areas, such as percent cover, 
species present.  As part of this 
assessment, the extent of spread of 
non-native species will be 
documented. 

Years 2 and 6 
following site 
restoration 
activities. 

Documented 
status of restored 
sites. 

If revegetated areas 
remain bare or 
sapling survival is 
less than 60%, 
additional 
revegetation efforts 
will be undertaken. 

Site restoration 
monitoring to be 
documented in 
annual OEMR. 

Vegetation 
adjacent to the 
proposed head 
ponds 

Mortality due 
to higher 
groundwater 
table 
conditions. 

Vegetation adjacent to the proposed 
head pond will be surveyed to assess 
if mortality is occurring due to elevated 
groundwater conditions.  

Years 1, 2, and 6 
following site 
restoration 
activities. 

Assessment of 
mortality of 
vegetation 
adjacent to 
proposed head 
pond. 

No trigger for action. Vegetation 
mortality 
monitoring to be 
documented in 
annual OEMR. 
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9. Environmental Permits and Approvals 

The following table (9-1) lists key permits and approvals that will be required to construction 

and operation of the proposed plants. The list is not exhaustive, and permit requirements may 

change during the course of the permitting period.  

Table 9-1:  List of permits and approvals required. 

Act / 
Regulation 

Permit/Document Responsible 
Agency / Party 

Project Stage / Activity/Need 

Lake and 
Rivers 

Improvement 
Act (LRIA)  

(Section 14(5) 

Location Approval Ministry of Natural 
Resources (MNR) 

Approves the location required to construct a 
dam, considering other users of the water and 
riparian owners, the protection of persons of 
property as well as other environmental values 

LRIA (Section 
14(1) 

Plans and 
Specifications 

Approval 

MNR Approves the Plans and specifications 
associated with construction of facility 
components.  

Crown Forest 
Sustainability 

Act 

Forest Resource 
Licences 

MNR Permits timber harvesting on Crown land in 
areas required for headpond, corridors and 
other project components.   

Public Lands 
Act 

Crown Lease MNR Permits short-term tenure on Crown land 
during Project construction to be replaced by 
waterpower lease agreement following 
construction. 

Land Use Permit Reserves portions of Crown land for specific 
project uses  

Ontario Mining 
Act 

Surface Rights 
Withdrawal Order 

Ministry of 
Northern 

Development and 
Mines 

Removes the lands within project area from 
being available for prospecting, staking or any 
other claim, thus reserving it for hydro 
development. 

Ontario Water 
Resources Act 

 

Permit To Take Water 
(PTTW) 

MOE  Required to take/divert more than 50,000 L/d 
from river during construction activities, 
headpond filling and plant operation 

Environmental 
Protection Act 

Environmental 
Compliance Approval 

(Air emission)  

MOE Required for operation of crushers and batch 
plant during construction 

Environmental 
Compliance Approval 
(Industrial Sewage) 

Required for operation of 6 sedimentation 
pond systems during project construction 

Environmental 
Compliance Approval 
(Construction Camp 

Sewage) 

Required for operation of sewage system 
associated with construction camp 
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Act / 
Regulation 

Permit/Document Responsible 
Agency / Party 

Project Stage / Activity/Need 

Ontario 
Energy Board 

Act 

Electricity Generation 
Licence 

OEB Required in order to operate generating facility 
in the province and sell power to Ontario 
Power Authority. 

Canada 
Explosives Act 

Explosives User 
Temporary Magazine 

Licence 

Natural Resources 
Canada 

Storage and use of explosives during 
construction 

Fisheries Act Section 35 (2) 
Authorization 

DFO Required to allow serious harm to fish habitat 
related to a commercial, recreational or 
aboriginal fishery related to in water civil works 
as well as inundation. Includes habitat effect 
offsetting (compensation) measures and 
conditions aimed at achieving no net loss in 
productivity. 

Required to allow Destruction of Fish by 
Means Other than Fishing. Required in order 
to cover fish fatalities caused by blasting and 
other construction activities as well as fish 
mortality caused by any plant-related causes 
such as impingement and/or entrainment 
during facility operation. 

Section 32 
Authorization 

Stakeholder Agreements 

 
 
 

Disposition of surface 
rights/agreement to 

encroach 

MetalCorp Confirmation that Xstrata is relinquishing 
rights to existing claims in the project area to 
proponent/allowing encroachment on existing 
claim area by powerline poles 

 Road Use Agreement Tembec Amendment to agreement to include allowing 
access to 7 aggregate pits owned by WRFPL 
Permits proponent to use forest access roads 
currently operated by WRFPL 
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10. Conclusions and Recommendations 

10.1 Summary of Positive and Negative Effects 
Operation of the facilities will provide a reliable supply of low impact green energy to the 

Province of Ontario for more than 75 years that will help meet local demand for 2600 homes 

and support local supply during interruptions to service such as ice storms and blackouts.  

Sale of the energy to the Province will also provide a reliable income stream to Xeneca.  

The Project will result in some net negative effects to some natural environment and social 

environmental components.  Short-term, low magnitude negative effects will occur during the 

construction period and some long-term, low and moderate magnitude effects will occur 

during the operations period for the proposed facilities.   

Xeneca has opted to operate the small Project head ponds in a modified flow (peaking) 

mode, which will increase the economic performance of the facilities but will result in an 

increased range of impacts including loss of productivity in low lying areas subjected to long 

term alternate wetting and drying. Xeneca has also opted for close-coupled facilities at two of 

the three sites, thus limiting the dewatering of additional bypass reach sections of the river.   

Fish communities will change within the Project Area, but no adverse effects on downstream 

fish communities are anticipated to occur.   

There are already measurable levels of mercury in the fish in the Kapuskasing River.  

Increases in mercury levels in fish in the head ponds and downstream reach could result in 

increased recommended consumption restrictions; however, this effect is anticipated to 

diminish over time, with stable mercury levels occurring eventually.  Consumption restrictions, 

and associated distribution of this information within potentially affected/interested Aboriginal 

communities and to the general public, will ensure that no long-term effect on human health 

due to fish consumption occurs 

This ER has recommended technically and economically feasible mitigation measures to 

prevent and minimize adverse environmental effects to the extent possible.  Overall, the 

adverse environmental effects that are anticipated to occur are not significant. 

The primary positive and negative net environmental effects, taking mitigation into account 

that will result from construction and operation of the Kapuskasing River Hydroelectric Project 

are summarized below. 

Positive Net Effects – Construction Period 
 Generation of construction jobs and financial benefits to contractors, equipment suppliers 

and local businesses during the construction and operations period to enhance local 

economy. 
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Positive Net Effects – Operation Period 
 Reliable supply of green energy for the Province of Ontario with the following benefits as 

estimated by Xeneca:  

 Displacement of 25 tons of carbon dioxide equivalent per annum or 1,000 tons over 

the lifespan of the Project; 

 Displacement of 40,000 tons of sulphur dioxide per annum and 1500 tons nitros 

oxides per annum and other related pollutants related to fossil fuel emissions.  

Negative Net Effects – Construction Period 

 Potential for low magnitude, short-term negative effects to soils and sediments, surface 

water quality, air quality, aquatic biota and habitat, terrestrial wildlife and habitat during 

construction period. 

 Potential for minimal short-term negative effects due to aesthetics, traffic disruption, 

alteration to recreational uses and alteration to resource uses (e.g., forestry and mining) 

during construction. 

Negative Net Effects – Operations Period 
 Potential for mortality of small fish to occur due to passage through turbines. 

 Overall loss of terrestrial wildlife habitat due to clearing for Project Area. 

 Altered long-term aesthetics due to facilities and loss of rapids areas  

 Potential for increases in fish mercury concentrations and potential for consumption 

restrictions to be in place until the levels stabilize.  

10.2 Conclusion 
The conclusion of this ER is that the Project will not cause significant negative environmental 

effects after mitigation measures are applied. 

10.3 Mitigation, Monitoring and Permitting Recommendations 
The mitigation recommendations contained in this document with respect to the construction 

period, as well as any contained in the Project’s environmental permits and approvals, will 

become part of the Contractor’s obligations during the construction of this Project as 

applicable.  The Contractor will also be required to prepare a sediment and erosion control 

plan prior to implementation of construction.  The sediment and erosion control plan will be 

forwarded to regulatory agencies for review and approval prior to implementation. 

Xeneca should also assign a permitting team to the Project whose role will be to ensure that 

all necessary permits for the project are in place prior to construction. 

The mitigation recommendations contained in this document with respect to the operations 

period, as well as any contained in the Project’s environmental permits and approvals, will be 

the responsibility of Xeneca.  
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Xeneca will appoint an environmental inspector at the project site to ensure implementation of 

the construction monitoring program.  Xeneca and its environmental consultant will be 

responsible for the post-construction environmental monitoring program. 

10.4 Provincial Statement of Completion 
Provided that no Part II order request is received to elevate the project to a more detailed 

environmental assessment under the Ontario Environmental Assessment Act, or the request 

is resolved without elevation of the Project, a Statement of Completion will be prepared and 

filed with MOE and the project may proceed subject to receiving all necessary permits and 

approvals. 
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