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Dear Aimann, 
 
Algonquin Power Co. (Algonquin) is proposing to develop, construct and operate the Blue Hill Wind 
Energy Project (the Project) in an area between Herbert and Neidpath in southwest Saskatchewan. We are 
pleased to submit for approval the enclosed Environmental Impact Statement (EIS) in accordance with The 
Environmental Assessment Act. This EIS has been prepared in accordance with the Terms of Reference (TOR) 
as approved by the Ministry of the Environment on March 28, 2017. 
 
The Project is located primarily on land in the Rural Municipalities (RMs) of Lawtonia and Morse, 
approximately 40 km east of Swift Current and 200 km west of Regina, Saskatchewan. The proposed 
Project will consist of a maximum of 56 wind-turbine generators (WTGs), depending on the final selection 
of the WTG model and manufacturer, and will include supporting infrastructure such as access roads, an 
underground fibre-optic communications network, an operations and maintenance building, an electrical 
collection system for the generated power (including overhead collector lines along RM road allowances), 
and a new 34.5-kV:138-kV substation.  
 
The Proponent retained Stantec Consulting Ltd. to assist in the preparation of the EIS. 
 
Algonquin has met the requirements of the The Environmental Assessment Act as detailed within this EIS. 
From the beginning of the Project, Algonquin has sought feedback from, and will continue to engage First 
Nations, Métis, the public (including local communities, non-governmental organizations [NGOs] and other 
stakeholders) and government (RMs, municipal, provincial and federal) and regulatory agencies. 
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If you have any questions or require any further information please do not hesitate to contact the 
undersigned at 905-465-4518. 

Sincerely, 

Sean Fairfield 
Director of Project Planning and Permitting 
Algonquin Power Co. 

cc: Brandon Moore, Algonquin Power Co. 
Chantal Eidem, Stantec Consulting  
Neil Cory, Stantec Consulting 
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Executive Summary 

SaskPower has adopted a strategy to meet new load growth over the next several years using its 
Environmentally Preferred Power Strategy. This strategy is intended to encourage production of 
low-environmental-impact power, to utilize waste streams as a fuel source, to reduce 
SaskPower’s carbon and other emissions, to monetize the value of low-environmental impact 
power and to add ‘small-generation power’ in step with SaskPower’s local requirements. Under 
the Request for Proposal (RFP) (Inquiry CO/690) in 2011, SaskPower undertook a competitive 
process to procure up to 177 megawatts (MW) of wind power from one or more independent 
power producers. Algonquin Power (Algonquin) was selected in early 2012 through the 
SaskPower RFP process and has subsequently signed a Power Purchase Agreement with 
SaskPower for a 177 MW wind energy project. In early January 2017, SaskPower announced that 
the Blue Hill Wind Energy Project (the Project) would be developed to fulfill this need in an area 
between Herbert and Neidpath in southwest Saskatchewan (Figure EX-1).  

Regulatory Framework 

As part of the development of the Project and regulatory process, the Project would typically be 
subject to review by the Saskatchewan Ministry of Environment’s (SKMOE) Environmental 
Assessment Branch (EAB) to determine if the Project is considered a “development” under the 
Saskatchewan Environmental Assessment Act. However, Algonquin requested to “opt in” to the 
formal environmental assessment process (i.e., self-declare that the Project is a ‘development’ 
under Section 2(d) of the Environmental Assessment Act) and forgo a Ministerial Determination 
for the Project. SKMOE EAB representatives confirmed this as being an option to Algonquin via 
conference call on December 19, 2016. As such, the Project is subject to an environmental 
assessment (EA) under Saskatchewan’s Environmental Assessment Act. 

To begin the regulatory review process for the Project, and as recommended by the SKMOE, 
Algonquin submitted a high-level Technical Project Proposal (TPP) and draft Terms of Reference 
(TOR) to the EAB for review on February 6, 2017. The purpose of the TPP was to give the SKMOE 
information about the Project, its location, and scoping of issues to be assessed as part of the 
environmental assessment process. Algonquin developed the draft TOR following the SKMOE’s 
Guidelines for the Preparation of the Terms of Reference (SKMOE 2014a). Following EAB’s review 
of the draft TOR, Algonquin addressed review comments to the satisfaction of the SKMOE and 
the final TOR was approved on March 28, 2017, and posted on the SKMOE’s website. 

This Environmental Impact Statement (EIS) is intended to fulfill requirements for an EA pursuant to 
the Saskatchewan Environmental Assessment Act and has been prepared to comply with the 
approved TOR set forth for this Project. 
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Project Description 

The Project is located within the rural municipalities (RMs) of Morse and Lawtonia, approximately 
10 km south of the town of Herbert, Saskatchewan (SK), and approximately 40 km east of Swift 
Current, SK. The Project will consist of approximately 49 to 56 wind turbine generators (WTG), 
each with a capacity between 3.2 MW and 3.7 MW (depending on the selected turbine type), 
and associated infrastructure, including access roads, electrical collector lines, an operation 
and maintenance building (O&M), and a substation. Construction of the Project is anticipated 
to begin in 2019 and the Project commissioned in 2020. 

The Project area was selected due to its wind resources and avoidance of environmental 
constraints such as SKMOE’s Wildlife Siting Guidelines for Saskatchewan Wind Energy Projects 
(SKMOE 2017a) avoidance zones, certain types of land cover (i.e., predominately cultivated), 
and sensitive features (e.g., historical occurrences of species at risk [SAR] or species of 
management concern [SOMC]). Within the Project area (the land generally within which the 
Project resides), the proposed Project layout (the land occupied by each Project component) 
was developed based on several siting factors including, but not limited to, wind resources, 
construction feasibility, landowner support, municipal setbacks, and setback distances for 
avoidance of sensitive features identified during environmental studies. Development and 
refinement of the Project layout has been iterative in order to progressively avoid or reduce 
potential environmental effects to the fullest extent possible.  

For the purposes of the EIS, the final layout consists of a maximum of 56 WTGs (including seven 
contingency locations), access roads, collector lines, an O&M building, and three substation 
locations (one primary and two contingency locations). Contingency infrastructure represent 
possible alternate locations for Project components and are included to allow for design 
flexibility prior to or during construction. To be conservative, the maximum extent of the layout, 
including contingency infrastructure, has been used to describe the Project and to assess 
potential effects, including the potential spatial extent of disturbance. The Project layout is sited 
primarily on cultivated land and the construction footprint will be approximately 158 ha. The 
disturbance footprint during operation will decrease due to the reclamation of temporary 
workspaces and the narrowing of construction access roads from 25 m to 5 m. 

Engagement 

Engagement activities for the Project began in January 2017. Public engagement activities for 
the Project will continue through the regulatory, construction, and operational phases of the 
Project. To date, this process has included three rounds of engagement activities, creating 
opportunities to collect feedback and share information with those who may be affected by or 
have an interest in the Project. Targeted audiences for engagement activities include the public 
(individual landowners, local communities, non-governmental organizations), Indigenous 
communities, and government (RMs, municipal, provincial) and regulatory agencies. The 
engagement program has included public open houses (January 23-24, June 19-20, and 
September 27-28), in-person meetings, telephone calls, publication of newspaper notices, and 
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the distribution of letters and notices to interested stakeholders. A compilation of issues and 
responses have been included in the EIS, as well as how Project feedback helped to influence 
the Project planning. 

Environmental Assessment Scope 

The EA focuses on Valued Components (VCs), the specific biophysical and socio-economic 
components that could be adversely affected by the Project, and that are of particular value or 
interest to regulators and other stakeholders. As outlined in the TOR, seven VCs were selected as 
the focus of this EIS:  

• Acoustic Environment 

• Vegetation and Wetlands 

• Wildlife and Wildlife Habitat 

• Heritage Resources 

• Land and Resource Use 

• Employment and Economy 

• Community Services and Infrastructure 

Existing (‘baseline’) environmental conditions were described for each VC. The existing 
conditions for the biophysical and socio-cultural and economic environment provide an 
overview of the setting for the Project, support an understanding of the receiving environment, 
and enable an understanding of how the current environmental conditions might be affected 
by the Project. Baseline information was limited to that which is necessary to assess the 
environmental effects of the Project and support recommendations for mitigation, monitoring 
and follow-up. 

The environmental effects assessment included assessing the potential direct and cumulative 
effects of the Project on the environment, identifying any residual effects (i.e., those 
environmental effects that remain after the planned mitigation measures have been applied), 
and determining the significance of those residual effects. The assessment also involved the 
identification and assessment of potential effects of the environment on the Project. 

Potential Project-related environmental effects are changes to the ecological, socio-cultural 
and economic environments that could be caused by a project or activity arising solely as a 
result of the proposed physical activities associated with the Project. Effects of the Project were 
evaluated in the context of the regulatory setting, issues identified through engagement 
activities, potential Project-VC interactions, and existing knowledge of wind energy 
developments. Residual environmental effects were characterized for each Project phase, 
where applicable, using specific criteria defined for each VC (i.e., direction, magnitude, 
geographic extent, duration, frequency, reversibility, and context).  
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A cumulative environmental effects assessment was also conducted. For each VC where there 
was a residual effect, a description was provided of how the Project and other existing and 
future (i.e., certain or reasonably foreseeable) projects might cumulatively affect the VC. 
Residual cumulative effects were characterized in consideration of planned site-specific 
mitigation.  

The significance of both Project and cumulative effects was determined based on pre-defined 
criteria or thresholds (i.e., significance rating criteria). 

Environmental Setting 

The Project area is situated in the Mixed Grassland ecoregion with portions overlapping the Swift 
Current Plateau and the Chaplin Plain landscape areas (Acton et al. 1998) (see Figure EX-1). The 
Mixed Grassland ecoregion is a semiarid ecoregion generally characterized by natural 
vegetation communities containing spear grass, blue grama, wheat grass, with associated 
species of June grass and dryland sedges, among others. Approximately half the ecoregion is 
cultivated with annual crops; the remaining land is used for pasture and rangeland with remnant 
patches of natural vegetation communities undisturbed by agriculture and livestock production 
(Acton et al. 1998). 

The Project area also lies within the Missouri Coteau of the Prairie Pothole Region, which is 
characterized by numerous depressional wetlands that contribute substantially to the regional 
biodiversity. The Canadian portion of the Prairie Pothole Region is identified as Bird Conservation 
Region 11, which contains 341 species of birds within its 467,000 km2 area (EC 2013). There are 
also an estimated 51 species of mammals and 15 reptiles and amphibians in the southern 
grasslands of Saskatchewan (Acton et al. 1998). There are no large waterbodies within the 
Project area, though at a regional level it is located 5.0 km southwest of Reed Lake (with the 
nearest WTG being proposed 8 km from Reed Lake) and 4.5 km east of the Highfield Reservoir. 

The Project area primarily consists of cultivated land (i.e., annual cropland) (73.3%), with some 
tame pasture (8.5%), hayland (7.7%), native prairie (5.4%), and water/wetlands (less than 3%). 
Within the Project area, there are no designated wildlife conservation lands. The nearest 
designated land (i.e., Wildlife Habitat Protection Act land) is located 1.6 km west of the Project 
area boundary. The Project area does not overlap any critical habitat defined by Environment 
and Climate Change Canada in species recovery strategies and it does not overlap any wind 
energy project avoidance zones identified by SKMOE (SKMOE 2017a). The nearest avoidance 
zone is associated with the Reed Lake Important Bird Area which is located 7 km to the north of 
the Project area.  
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VC Effects Assessment Results 

Acoustic Environment 

The acoustic environment VC assessment focused on assessing the Project noise effect at 
identified points of reception. In the absence of Saskatchewan noise guidance or regulations, 
the acoustic environment assessment used the Ontario Ministry of the Environment and Climate 
Change (MOECC) Noise Guidelines for Wind Farms (MOECC 2016) level of 40 dBA sound level 
limit (SLL) to determine a significant adverse effect threshold. 

Noise emission levels of the WTG and substation transformer were used in the acoustic models to 
predict the Project noise effect at the receptors within the Local Assessment Area (LAA). The 
predicted SLL at all receptors within the LAA were at or below 40 dBA for all receptors within the 
LAA. As such, the residual Project environmental effects on acoustic environment are predicted 
to be not significant given no exceedance of the applicable guideline requirements. 

Vegetation and Wetlands 

The vegetation and wetlands VC assessment focused on plant species diversity (including native 
plant species and non-native invasive species), vegetation community diversity, and wetland 
area and function. Native plant species include SAR and SOMC. During rare plant surveys, no 
plant SAR or SOMC were observed within the “project footprint” or Project Development Area 
(PDA) and no plant SAR were observed within the LAA. Six plant SOMC were observed within the 
LAA and all of the occurrences were outside of the 30 m setback distance from the PDA. 
Locations of observed rare plants were used to inform the Project layout. 

The PDA, a total area of 158.2 ha, is predominantly cultivated land (98.8 ha; 63% of the PDA) and 
avoids native prairie except for 0.6 ha (<1% of the PDA). Project components that intersect with 
native prairie consist of temporary workspaces, and collector line and access road rights-of-way 
(ROW) that follow municipal road allowances. The overlap is partly due to the coarseness of the 
land cover data; in reality, Project components will be sited to avoid native prairie where 
feasible, effectively reducing the 0.6 ha as close to zero as possible. Similarly, the PDA avoids 
wetlands where possible except for 4 ha (2.5% of the PDA). Similarly, Project components that 
intersect with wetlands mostly consist of temporary workspaces and ROWs associated with 
collector lines and access roads; through further refinements to the Project layout, the 4 ha will 
be reduced as much as possible by siting Project components to avoid wetlands where feasible. 

Effects of the Project on vegetation and wetlands are generally expected to be adverse, but of 
low magnitude, limited to the PDA with some potential to extend into the LAA (e.g., wetland 
function), and reversible. This is largely a result of design and layout iterations that reduce 
overlap with plant SAR and SOMC, native vegetation types, and wetlands, as well as the use of 
additional mitigation measures where avoidance is not possible. The residual effects are unlikely 
to pose a threat to the long-term persistence or viability of a plant species (including plant SAR 
and SOMC), native vegetation types, or result in the permanent loss of wetlands that cannot be 
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mitigated. With mitigation and environmental protection measures, the residual Project 
environmental effects on vegetation and wetlands are predicted to be not significant. 

Wildlife and Wildlife Habitat 

The wildlife and wildlife habitat VC assessment focused on habitat availability and mortality risk 
for wildlife (including SAR and SOMC). Suitable wildlife habitat was defined as native land cover 
classes (i.e., native prairie, shrubland, and wetland), as well as perennial cropland (i.e., tame 
pasture, hayland). A review of existing data sources provided information about potential and 
historical SAR and SOMC occurrences, sensitive features (e.g., perennial nests), and available 
habitat types (i.e., land cover classes) within the LAA and Regional Assessment Area (RAA). 
Wildlife surveys focused on detecting wildlife SAR and SOMC occurrences and documenting 
wildlife species occupancy in various habitat types. Locations of observed sensitive wildlife 
features (e.g., sharp-tailed grouse leks) were used to inform the Project layout. Wildlife surveys 
conducted in 2017 followed SKMOE-approved protocols and included: sharp-tailed grouse lek, 
raptor stick nest, diurnal bird movement, nocturnal bird radar, bat activity, breeding bird, 
burrowing owl, common nighthawk, short-eared owl, nocturnal amphibian, and yellow rail. 

The PDA is sited primarily on cultivated land (63%). At baseline, 31.4% of the PDA is considered 
suitable wildlife habitat which consists primarily of tame pasture and hayland (28% combined). 
The PDA avoids native prairie and water/wetlands, where possible; these habitat types make up 
0.4% and 2.9% of the PDA, respectively. 

Five active leks were detected during field surveys. None of the leks overlap the PDA, as well as 
most of the 400 m activity restriction setback around the leks. There is one lek in 
SW-04-16-09-W3M whose 400 m setback overlaps with the edge of a temporary workspace; 
however, during construction, the siting of the temporary workspace will be adjusted as much as 
possible to be outside of the activity restriction setback. There are also two leks (SE-06-16-09-W3M 
and SW-16-15-08-W3M) whose 400 m setbacks overlap collector lines along existing municipal 
roads; construction activities at these locations will occur outside of the activity restriction period 
(March 15 to May 15) and be confined to the existing road ROW.  

One Class IV wetland (NE-13-15-09-W3M) was identified as a northern leopard frog breeding 
pond during field surveys. The 500 m activity restriction setback around this feature overlaps the 
edge of a temporary workspace; however, during construction, the siting of the temporary 
workspace will be adjusted, as much as possible, to be outside of the activity restriction setback. 

Diurnal bird movement surveys indicate that generally the Project area has similar movement 
rates to the terrestrial control site located north of the Centennial Wind Energy Project (WEP), 
and an order of magnitude lower movement rates than at the Reed Lake control site (outside 
the Project area). Similarly, nocturnal bird movement surveys using radar indicate that the 
Project area had movement rates approximately half of those at the Reed Lake control site, and 
lower than at the control site north of the Centennial WEP. Based on these surveys, there is no 
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apparent dominant bird movement corridor through the Project area and collision risk during the 
day would likely be similar to the Centennial WEP. 

Bat activity rates from acoustic surveys were generally low, with no migratory bat passes 
detected at the elevated detector in the spring, and an overall average of 0.1 migratory bat 
passes per detector night for the spring. There were 1.0 migratory bat passes per detector night 
overall during the August 1 to September 10 period, which is at the low-moderate threshold for 
migratory bat fatality risk according to Alberta Environment and Parks (ESRD 2013b). 

With the application of recommended mitigation, the residual environmental effects on wildlife 
and wildlife habitat, due to changes in habitat availability and mortality risk from all Project 
phases (i.e., construction, operation and maintenance, and decommissioning), are not 
predicted to result in adverse effects to wildlife population sustainability within the RAA. This 
conclusion is supported by: 

• the evaluation of effects to key species groups based on results of field surveys and a 
comprehensive literature review; 

• the application of mitigation measures developed to avoid effects to SAR and SOMC; and 

• the residual effects characterization for a change in habitat availability and a change in 
mortality risk.  

Overall, residual Project environmental effects on wildlife and wildlife habitat are predicted to 
be not significant. 

Heritage Resources 

The heritage resources VC assessment focused on the Project’s potential environmental effects 
on heritage resources (i.e., archaeological, cultural, paleontological, and architectural 
remnants of past human activity and natural history that may be visible on the ground surface or 
buried by soil and sediment). Based on a referral from the Heritage Conservation Branch (HCB), 
a heritage resource impact assessment (HRIA) was completed for the Project. During the HRIA, 
four previously undiscovered archaeological sites were recorded near the PDA. With the 
implementation of recommended mitigation measures approved by the HCB (i.e., avoidance), 
compliance with the Heritage Property Act, and implementation of environmental protection 
measures, no residual effects on heritage resources are anticipated and, correspondingly, no 
significant effects. The HCB responded to the mitigation outlined in the HRIA with a clearance 
letter on December 14, 2017, confirming acceptance of the mitigation. 

Land and Resource Use 

The land and resource use VC assessment considered agricultural land activities; oil, gas, and 
industrial activities; recreational and commercial harvesting activities; non-consumptive 
recreational activities (e.g., bird watching); surface water use; and ground water use. Effects of 
the Project on land and resources use are generally expected to be adverse, limited to the RAA, 
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reversible, and of low magnitude except for changes to non-consumptive recreational activities, 
which is moderate, due to changes in the viewscape. The residual effects are unlikely to result in 
the permanent loss of agricultural production, pose a threat to the long-term viability of harvest 
and recreational activities or have a permanent impact groundwater use. With mitigation and 
environmental protection measures, the residual Project environmental effects on land and 
resource use are predicted to be not significant. 

Employment and Economy 

The employment and economy VC assessment focused on economy and labour supply and 
demand. With the implementation of mitigation measures and in consideration of existing 
conditions, Project expenditures, and resultant changes in employment, labour income, 
government revenue and contributions to provincial and federal gross domestic products, 
Project residual effects are assessed as being positive. 

Community Services and Infrastructure 

The community services and infrastructure VC assessment considered demands on local services 
and infrastructure, such as community services (e.g., accommodation, restaurants, etc.), health 
and emergency services (e.g., fire, police, ambulance, etc.), and transportation infrastructure. 
With the implementation of mitigation measures and given the context of the existing conditions, 
residual effects are not expected to exceed the capacity of community services and 
infrastructure or occur at a level where the quality of service provided will be decreased on a 
persistent and on-going basis. As such, the residual Project environmental effects on community 
services and infrastructure are predicted to be not significant. 

Cumulative Effects 

A cumulative effects assessment was completed for all VCs. The EIS concluded that 
Project-related residual effects, in combination with the potential residual effects of other past, 
present, or reasonably foreseeable future projects or physical activities, resulted in cumulative 
effects that are not significant for acoustic environment, heritage resources, land and resource 
use, and community services and infrastructure. Cumulative residual effects of past and current 
activities on vegetation and wetlands and wildlife and wildlife habitat within the RAA were 
already significant and, with the Project, will continue to be significant. 

Effects of the Environment on the Project 

Effects of the environment on the Project, while not identified as a VC, were assessed and 
included the sensitivity of the Project to variations in meteorological conditions (e.g., extreme 
heat and rainfall events) and to natural hazards. The Project will be designed, constructed, 
operated, and maintained relative to applicable regulations, codes, and standards. A 
component of these standards will include regular inspection during the construction and 
operation and maintenance of the Project. Based on a consideration of the mitigation 
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strategies, past project experience, application of best management practices, no residual 
effects are expected; therefore, effects of the environment on the Project are not expected to 
be significant. 

Accidents and Malfunctions 

While not identified as a VC, the environmental effects of accidents, malfunctions and 
unplanned events were also assessed. These events during the life of the Project are anticipated 
to be minor. Implementation of on-site protocols, and the development and implementation of 
environmental protection and emergency response measures, as outlined in the Environmental 
Protection Plan (EPP) and Emergency Response Plan (ERP), will address potential effects such 
that they are avoided or limited. Taking this into consideration, potential residual effects from 
accidents, malfunctions, and unplanned events during construction and operation and 
maintenance are not considered significant. 
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1.0 INTRODUCTION 

Algonquin Power (Algonquin) is proposing to construct the Blue Hill Wind Energy Project (the 
Project), a 177 megawatt (MW) facility located in southern Saskatchewan within the rural 
municipalities (RMs) of Morse and Lawtonia (Figure 1-1). Algonquin has chosen to “opt in” to the 
formal environmental assessment (EA) process (i.e., self-declare that the Project is a 
‘development’ in accordance with Section 2(d) of the Saskatchewan Environmental Assessment 
Act) and forgo a Ministerial Determination for the Project.  

This document is intended to fulfill requirements for an EA pursuant to the Saskatchewan 
Environmental Assessment Act. This Environmental Impact Statement (EIS) has been prepared to 
comply with the terms of reference (TOR) prepared by Algonquin in accordance with the 
Saskatchewan Ministry of Environment (SKMOE)’s Guidelines for the Preparation of the Terms of 
Reference (SKMOE 2014a) and approved by the SKMOE on March 28, 2017. 

1.1 PROJECT OVERVIEW 

The Project is located approximately 10 km south of the town of Herbert, Saskatchewan (SK), 
and will consist of approximately 49 to 56 wind turbine generators (WTG) (depending on the 
selected turbine type) and associated infrastructure, including access roads, electrical collector 
lines and a substation. Each WTG will have a capacity between 3.2 MW and 3.7 MW; the final 
WTG selection will be influenced by several factors, including specific parameters of the local 
wind regime and economic (market and debt-financing) considerations at the time of 
procurement. The Project area encompasses 470 quarter sections; however, only approximately 
62 quarter sections are expected to be used for the Project layout. The Project will not disturb 
entire quarter sections; only small amounts of land within each quarter section will be used to 
accommodate Project infrastructure. Construction of the Project is anticipated to begin in 2019 
and commissioned in 2020. 
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1.2 PROJECT PROPONENT 

Algonquin owns a direct or indirect equity interest in more than 34 clean energy facilities 
including wind, solar, hydroelectric and thermal. 

Algonquin Power financed, constructed and currently operates two Saskatchewan wind 
facilities: 1) the Red Lily Wind Energy Project (16 WTGs, 26.4 MW) near Moosomin, Saskatchewan 
and 2) the Morse Wind Energy Project (10 WTGs, 25 MW) near Morse, Saskatchewan. Other wind 
projects in Algonquin Power’s portfolio include: 

• St. Leon (63 WTGs, 104 MW) and St. Leon II (10 WTGs, 16.5 MW) Wind-Energy Projects in 
St. Leon, Manitoba. 

• St. Damase Wind-Energy Project (10 WTGs, 24 MW) near St. Damase, Quebec.  

• Odell Wind-Energy Project (100 WTGs, 200 MW) in Cottonwood County, Jackson County, 
Martin County and Watonwan County, Minnesota. 

• Shady Oaks Wind-Energy Project (71 WTGs, 109 MW) in northern Illinois. 

• Senate Wind-Energy Project (75 WTGs, 150 MW) in Jack and Young Counties, Texas. 

• Minonk Wind-Energy Project (100 WTGs, 200 MW) in Livingston and Woodford Counties, 
Illinois. 

• Wind-energy projects in Ontario and Quebec (currently in planning and regulatory phase). 

Algonquin has leveraged their extensive project development experience in the wind industry, 
including direct experience in a prairie environment, to plan this Project. Algonquin has an 
established corporate environmental policy. This policy states that Algonquin Power is 
committed to carrying out all operations in an environmentally responsible manner and in 
compliance with all applicable laws, regulations, and industry standards. This same ethic is 
applied to the development of their Projects. 

1.2.1 Contact Information 

The Algonquin representative for the Project is: 

Sean Fairfield 
Director, Project Planning and Permitting 
354 Davis Road 
Oakville, ON L6J 2X1 
Telephone: (905) 465-4518 
Email: Sean.Fairfield@algonquinpower.com  

mailto:Sean.Fairfield@algonquinpower.com
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1.3 REGULATORY FRAMEWORK 

As part of the development of the Project and regulatory process, the Project would typically be 
subject to review by the SKMOE’s Environmental Assessment Branch (EAB) to determine if the 
Project is considered a “development” under the Saskatchewan Environmental Assessment Act. 
However, Algonquin requested to “opt in” to the formal environmental assessment process (i.e., 
self-declare that the Project is a ‘development’ under Section 2(d) of the Environmental 
Assessment Act) and forgo a Ministerial Determination for the Project. As discussed via 
conference call with SKMOE EAB representatives on December 19, 2016, this was confirmed as 
being an option to Algonquin. This means that the Project is subject to an EA under 
Saskatchewan’s Environmental Assessment Act. 

To begin the regulatory review process for the Project, and as recommended by the SKMOE, 
Algonquin submitted a high-level Technical Project Proposal (TPP) and draft TOR to the EAB for 
review on February 6, 2017. The purpose of the TPP was to give the SKMOE information about the 
Project, its location, and scoping of issues to be assessed as part of the environmental 
assessment process. Algonquin developed the draft TOR following the SKMOE’s Guidelines for 
the Preparation of the Terms of Reference (SKMOE 2014a). The draft TOR was reviewed by the 
EAB, as well as by multi-disciplinary experts from within the government. The interdepartmental 
review was coordinated by SKMOE. Algonquin addressed review comments to the satisfaction 
of the SKMOE at which time the final TOR was approved on March 28, 2017, and posted on the 
SKMOE’s website and the Project website (http://www.bluehillwindproject.com/wp-
content/uploads/2017/04/Technical-Project-Proposal-with-Terms-of-Reference-1.pdf). 
Concordance between the approved TOR and this EIS is provided in Appendix A. 

The provincial EA process includes interdepartmental review of the EIS coordinated by the 
SKMOE’s EAB. The Saskatchewan EA Review Panel is a panel of representatives from provincial 
departments and agencies that provides technical review, which provides the EAB with the 
multi-disciplinary expertise necessary to adequately evaluate and make decisions regarding the 
acceptability of the potential environmental effects associated with a proposed development 
(SKMOE 2014b). 

When the EAB is satisfied with the adequacy, accurateness, and completeness of an EIS, a 
summary of the government’s technical comments will be prepared by the EAB to provide 
information regarding potential environmental effects, the significance of those effects, the 
effectiveness of proposed mitigation measures and a discussion of any of Algonquin’s 
conclusions with which the government disagrees (if applicable). These comments are intended 
to assist the public and the government decision-makers in reviewing the EIS and evaluating the 
environmental acceptability of the Project (SKMOE 2014b). 
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The EIS and technical review comments will then be released for a 30-day public review and 
comment period (SKMOE 2014b). After the review period, the EAB will submit the EIS, technical 
review comments, and public review comments, along with any other relevant information, to 
the Minister for consideration. The Minister can decide to approve the development, approve 
the development with terms and conditions, or refuse to approve the development (SKMOE 
2014b). If approved, the Project can then proceed to the permitting and construction phases. 

In addition to the EA requirements described above, the Project may or will also be subject to 
other federal and provincial legislative and regulatory requirements. Relevant legislation 
applicable to the Project are summarized in Table 1-1. This list is not intended to provide an 
exhaustive list of Project-related regulatory requirements. 

Table 1-1 Overview of Other Regulatory Requirements 

Legislation Regulatory Authority Relevance to the Project 
Federal  
Species at Risk 
Act (SARA), 2002 

Environment and Climate 
Change Canada (ECCC) 

The SARA protects species at risk (i.e., endangered, 
threatened or species of special concern) and their 
“critical habitat” (as defined under SARA) in Canada. 
SARA-listed species at risk occur within the Project area 
and the Project may interact with these species; 
however, the Project is not expected to affect “critical 
habitat” for these species. This EIS describes 
appropriate mitigation measures to avoid potential 
significant residual adverse environmental effects. 

Migratory Birds 
Convention Act 
(MBCA) and 
Regulations, 1994 

ECCC The MBCA protects migratory birds (as defined under 
the Act), their eggs and their nests. The Act applies to 
all lands where migratory birds breed and nest. The 
Project may interact with migratory birds and this EIS 
describes appropriate mitigation measures to avoid 
potential significant residual adverse environmental 
effects (see Section 8.0). 

Fisheries Act, 
1985, amended 
2013 

Fisheries and Oceans 
Canada (DFO) 

Under this Act, an authorization from DFO is required is 
any part of the Project results in serious harm to fish 
that are part of a commercial, recreational, or 
Indigenous fishery, or to fish that support it. However, 
this Project is not expected to interact with fisheries or 
fish supporting fisheries.  
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Table 1-1 Overview of Other Regulatory Requirements 

Legislation Regulatory Authority Relevance to the Project 

Provincial  
Water Security 
Agency Act 

Water Security Agency This Act provides for the protection of aquatic habitat 
from development or alterations to waterbodies or 
watercourses. This Project may interact with 
waterbodies or watercourses during construction; as 
such, Aquatic Habitat Protection Permits may be 
required under this Act. 

Heritage Property 
Act, 1980 

Saskatchewan Ministry for 
Parks, Culture and Sports 

This Act is the primary statute for protecting, conserving 
and developing heritage property in Saskatchewan. 
The Project may interact with heritage resources and 
this EIS describes appropriate mitigation measures to 
avoid potential significant residual adverse 
environmental effects on heritage resources identified 
by a heritage resource impact assessment (HRIA) 
(see Section 9.0). 

Weed Control 
Act, 2010 

Saskatchewan Ministry of 
Agriculture 

This Act designates weeds into three categories: 
Prohibited Noxious, and Nuisance. The objective of the 
Act is to promote early detection and eradication of 
these weeds. Observations of weeds listed under the 
Act have been documented in the Project area. This 
EIS describes appropriate mitigation measures to avoid 
interactions with and the spreading of listed weed 
species. 

Wildlife Act, 1998 SKMOE Plant and animal species at risk as defined in the 
Wildlife Act, are protected from being disturbed, 
collected, harvested, captured, killed, sold or exported 
without a permit. The Project may interact with species 
at risk listed in this Act. This EIS describes appropriate 
mitigation to avoid potential significant residual 
adverse environmental effects (see Section 8.0). 

The Wildlife 
Habitat 
Protection Act 
(WHPA), 1992 

SKMOE This Act protects wildlife habitat on Crown Land within 
the agricultural region. Permitting or crossing 
agreements may be required for any potential 
alteration to protected lands. However, the Project is 
not expected to interact with WHPA lands. 

Municipal  
The Planning and 
Development 
Act, 2007 

Rural Municipalities (RM) The Act allows the RMs to address land use and 
development issues through the adoption of an official 
community plan and zoning bylaw. The Project will 
require development permits in RMs that have zoning 
bylaws. 
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Guideline documents, in addition to legislation, that were considered during the development 
of the Project include the Wildlife Siting Guidelines for Saskatchewan Wind Energy Projects 
(SKMOE 2017a) and the Saskatchewan Activity Restriction Guidelines for Sensitive Species 
(SKMOE 2017b). 

1.4 APPROACH TO PROJECT PLANNING 

Algonquin has used an iterative planning process to collect progressively more detailed 
information to assist with siting of facilities and to better understand the Project’s potential 
effects and mitigation needs. On-going discussions with regulators have helped the EA team 
better understand their concerns and inform the Project-planning process and scoping of issues 
to be included in the EIS. All data collected have informed Algonquin’s design, mitigation 
planning, and commitments outlined in the EIS.. Several such environmental design mitigations 
are outlined in Appendix B. 

1.5 DOCUMENT LAYOUT 

This EIS includes an examination and consideration of the potential effects that may result from 
the Project, with a focus on those elements defined in the TOR that are of particular concern to 
the SKMOE. This EIS has been organized to facilitate regulatory review by focusing on the 
information requirements outlined in the TOR. 

• Section 1.0 provides information on the client and summarizes the regulatory context. 

• Section 2.0 describes the Project need and location, and provides a detailed description of 
the Project components and activities through all phases. 

• Section 3.0 describes the purpose and objectives of the engagement program and the 
process used for public, government, and First Nation and Métis engagement. This section 
also includes a summary of comments received and Algonquin’s responses. 

• Section 4.0 describes the overall approach and methods used for the EA and outlines the 
scoping of the assessment, including the selection of Valued Components (VCs). 

• Section 5.0 describes the general environmental setting for the Project. 

• Sections 6.0 to 12.0 identifies and evaluates the environmental effects of the Project on the 
selected VCs. It identifies the mechanisms for causing effects, provides high level mitigation 
measures for the potential effects, describes the residual (post-mitigation) effects, as well as 
cumulative effects and assesses the significance of the residual effects. 

• Section 13.0 describes those environmental conditions that could affect the Project during 
construction and operation. 

• Section 14.0 discusses unlikely events that could interact with the Project during construction 
and operation. This section includes a description of emergency response and mitigation 
procedures to address these situations. 
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• Section 15.0 provides the overall summary and conclusions of any residual environmental 
effects determined during the assessment of the Project. 

• Section 16.0 provides a closure statement and signatures. 

• Section 17.0 provides a list of the references cited in this EIS. 

Several appendices are included to support the EIS with more detailed information. 
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2.0 PROJECT DESCRIPTION 

2.1 PROJECT NEED AND BENEFITS 

SaskPower has adopted a strategy to meet new load growth over the next several years using its 
Environmentally Preferred Power Strategy. This strategy is intended to encourage production of 
low-environmental-impact power, to utilize waste streams as a fuel source, to reduce 
SaskPower’s carbon and other emissions, to monetize the value of low-environmental impact 
power and to add ‘small-generation power’ in step with SaskPower’s local requirements. Under 
the Request for Proposal (RFP) (Inquiry CO/690) in 2011, SaskPower undertook a competitive 
process to procure up to 177 MW of wind power from one or more independent power 
producers. Algonquin was selected in early 2012 through the SaskPower RFP process and has 
subsequently signed a Power Purchase Agreement with SaskPower for a 177 MW wind energy 
project. In early January 2017, SaskPower announced that the Project to be built to fulfill this 
need would be developed in an area between Herbert and Neidpath in southwest 
Saskatchewan.  

The Project will generate direct benefits, namely job creation associated with the Project and 
revenue to the community and individual landowners through Project expenditures, tax, and 
lease payments. 

The estimated construction and commissioning costs of the project are between $315M and 
$350M. After development and engineering, construction will require a minimum of 8 to 18 
months to complete and will generate approximately 45-90 full-time equivalents (FTE) (i.e., one 
FTE equals one person working full time). In addition, the local expenditures on goods, services 
and accommodation will have a substantial effect on the local economy which could lead to 
tens of millions of dollars in indirect and induced economic benefits. 

During operation, the Project is expected to employ approximately 7-15 FTEs directly and will 
require local goods and services estimated $800,000 annually in direct benefits to the local 
economy inclusive of wages and other payments. Included in the annual expenditures would 
be future property taxes and lease payments to landowners. In addition, the Project will provide 
another source of revenue to local landowners and further draw attention to the unique 
communities within the RMs of Morse and Lawtonia, benefiting the local tourist economy. 
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2.2 PROJECT LOCATION 

The Project is located approximately 10 km south of the town of Herbert, SK, and approximately 
40 km east of Swift Current, SK (see Figure 1-1). The Project is accessible from Highway 1 to the 
north and from Highway 19 to the east.  

The Project area is defined as the overall planning area used in the ongoing evaluation and 
design phase of the Project. It was selected from one of many locations in Saskatchewan which 
were being evaluated by Algonquin for future wind energy opportunities due to proven wind 
resources. The regional context for the Project area is shown in Figure 2-1. As part of the planning 
process, a desktop constraints analysis and field reconnaissance survey was conducted on the 
Project area in October 2016 to identify environmental constraints (e.g., land cover, sensitive 
features, land designations, heritage resources, SKMOE’s Wildlife Siting Guidelines for 
Saskatchewan Wind Energy Projects [SKMOE 2016] avoidance zones) that needed to be 
considered when siting infrastructure, as well as identify the next steps in the planning process 
(e.g., field surveys). Subsequently, target quarter sections (i.e., quarter sections owned by a 
private landowner that had signed an agreement with Algonquin) were identified within the 
Project area to further focus the collection of baseline information (e.g., field surveys) to inform 
Project siting. In May 2017, an updated version of SKMOE’s Wildlife Siting Guidelines for 
Saskatchewan Wind Energy Projects (SKMOE 2017a) were released; the Project area was 
reviewed and found to be in compliance with the updated avoidance zones (see Figure 1-1). 
Avoidance zones shown in Figure 1-1 identify the designated environmentally sensitive areas 
that must be avoided (with or without a 5 km buffer depending on the designated area) by 
wind energy projects (WEP) (SKMOE 2017a). 

Within the target quarter sections, the proposed Project layout was developed based on several 
factors including, but not limited to: 

• Wind resource data and modelling 

• Construction feasibility and costs 

• Landowner support, land access, and municipal setbacks 

• Anthropogenic and environmental setback distances 

• Avoidance of sensitive features (e.g., wetlands, sharp-tailed grouse leks, native prairie) 
identified during environmental studies 

Table 2-1 outlines the setback distances used to establish the Project layout. To assist with siting 
and to calculate setback distances, construction setbacks are based on the furthest extent of 
temporary workspace required for a WTG and, for operation, are based on the furthest extent of 
blade sweep. The setback distances used were derived based on Algonquin’s experience, 
including setbacks for windfarm planning established by other regulatory jurisdictions, as well as 
relevant guidelines in Saskatchewan and municipal bylaws. 
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Table 2-1 Setback Distances Used to Guide Development of Project Layout 

Feature 
Setback Distance 

(m) 
Wetland 100 

Public Road 160 

Rail 160 

Transmission 185 

Residence 500/800/1500/20001 

Building 400 

Municipal Grid Road 100 

Property Lines 160 

NOTE 
1  RM of Morse does not have a prescribed setback distance from a residence in their zoning bylaw, 

therefore, the proponent is voluntarily using an 800 m setback. 
 RM of Lawtonia zoning bylaw prescribes the following setback distances:  Section 3.29 (g)(ii) of the 

zoning bylaw discusses the minimum distance from a residence including: 
 1.  500 m (1,604 feet) for up to two towers, where the residence’s owner is hosting the tower(s). 
 2.  1500 m (4.921 feet) for up to two towers, where the residence’s owner is not hosting the towers and 

from any neighbouring residences. 
 3.  2,000 m (1.25 miles) for all residences, where three or more towers are combined in a quarter 

section. This applies to residences on the subject lands and on neighbouring properties. 
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Development and refinement of the Project layout has been ongoing to reduce or avoid 
potential environmental effects to the extent possible. The proposed Project layout has 
undergone numerous iterations taking into consideration the above listed factors. In addition to 
the information outlined in Table 2-1, field-verified land cover data was used to site infrastructure 
within the Project area to avoid native prairie wherever possible. Sensitive environmental 
features (e.g., sharp-tailed grouse leks, ferruginous hawk nests and rare plants) were detected 
within the Project area and the layout was progressively refined to take into account the 
location of these features and their activity restriction setbacks (SKMOE 2017b).  

The Project layout presented in Figure 2-2, sited on approximately 62 quarter sections 
(4,028 hectares [ha]) of private land, is considered final for the purposes of the EIS and sufficient 
for understanding the scope and scale of potential effects. The Project layout will be subject to 
minor modifications as detailed engineering progresses to a finer scale. For example, further 
adjustments may occur such that access roads and collector lines overlap with existing truck-
trails, existing cattle trails, property lines, etc., in order to further reduce potential effects. Minor 
modifications may be required prior to construction in response to details revealed in final 
Project financing. To allow for siting flexibility prior to construction, Algonquin developed siting 
buffers around the proposed Project layout, including: 

• 250 m radius around each WTGs,  

• 300 m x 300 m around substation,  

• 50 m on either side of new access roads and collector lines 

These buffers were incorporated into the design of those field surveys that typically focus on the 
Project layout (i.e., rare plant surveys and HRIA) so that a larger area was surveyed to detect the 
presence of sensitive features that need to be considered for siting infrastructure.  

For the purposes of the EIS, the final layout consists of a maximum of 56 WTGs (including seven 
contingency locations), access roads, collector lines and three substation locations (one primary 
and two contingency locations). Contingency infrastructure show possible alternate locations 
for Project components and are included to allow for design flexibility prior to or during 
construction. To be conservative, the maximum extent of the layout, including contingency 
infrastructure, has been used to describe the Project and to assess potential effects, including 
the potential spatial extent of disturbance. 

The construction footprint for the Project will be approximately 158 ha and is based on the 
assumptions outlined in Table 2-2; where a range of values is provided to be conservative, the 
highest value was used to create the footprint. The location of the temporary staging areas, 
offices, and parking are not known at this time; therefore, these components are not shown on 
Figure 2-2. However, they will be sited on previously disturbed cultivated land and their footprints 
have been incorporated into metrics presented in the EIS. 
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Table 2-2 Summary of Construction Project Footprint and Assumptions by 
Component 

Component Footprint Assumption 

WTG foundation 10 m - 15 m diameter per WTG 

WTG crane pad 15 m x 20 m per WTG 

Temporary workspace around WTG (includes 
crane pad and laydown areas) 

50 m - 75 m radius buffer per WTG 

New permanent access roads 10 m - 25 m width during construction; reduce to 
5m - 6 m width during operation 

Collector lines - underground 5 m disturbance (width of machine) with a 1 m wide 
trench 

Collector lines - overhead 5 m wide right-of-way (ROW) in existing road 
allowance 

Temporary staging areas 2-4 locations; each a maximum of 5 ha 

Temporary offices and parking 0.2 to 0.8 ha 

Permanent O & M building 1 to 2 ha  

Substation 75 m X 75 m 
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2.3 PROJECT ALTERNATIVES 

Algonquin is active in the development and operation of renewable-power generation across 
North America and is exploring the potential for wind-energy projects at a number of locations in 
Saskatchewan and across Canada. When looking for prospective sites, several factors need to 
be evaluated before selecting a viable site. For Saskatchewan, these factors include: 

• A stable wind resource resulting in an acceptable capacity factor 

• Favourable transmission and load requirements 

• Compliance with SKMOE’s Wildlife Siting Guidelines for Saskatchewan Wind Energy Projects 
(SKMOE 2017a) 

• Positive receptivity to the development of wind by local landowners (i.e., signed landowner 
option agreements) and the RMs 

Alternative areas in the province were considered where wind-energy projects appear to have 
the potential attributes necessary to satisfy SaskPower’s Environmentally Preferred Power 
Strategy requirements and where local communities have signed landowner option agreements 
for the placement of WTGs on private property. After consideration of candidate sites, 
Algonquin selected the Blue Hill Wind Project location.  

2.4 PROJECT COMPONENTS 

2.4.1 Wind Turbine Generators 

The Project will consist of 49 to 56 WTGs, each with a capacity between 3.2 and 3.7 MW, for a 
total capacity of 177 MW. Final WTG selection will be influenced by several factors, including 
specific parameters of the local wind regime and economic (market and debt-financing) 
considerations at the time of procurement. 

Each WTG consists of the following components: tower, nacelle, hub, rotor blades, controller 
and transformer (see Figure 2-3). The height of each WTG tower will be between 80 to 105 m 
from the foundation to the hub depending on final equipment selection. Each WTG consists of 
three blades (each approximately 40 to 68 m long) with a rotor diameter of approximately 80 to 
136 m. The overall height of each WTG, from ground to top of blade height, will be 
approximately 120 to 173 m (see Figure 2-4). As discussed in Section 2.2, the dimensions of the 
largest WTGs that could be used have informed siting in order to provide a conservative 
approach. 

The nacelle at the top of each tower houses the generator, gearbox (if required, depending on 
the type of WTG selected), bearings, couplings, rotor, transformer and auxiliary equipment 
(see Figure 2-4). Depending on the WTG type and design, a transformer may also be contained 
within the nacelle or situated external to the WTG at the base of the tower. A water-cooled 
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system, which includes a radiator, dissipates heat from the generator. The radiator will contain a 
water- and ethylene-glycol mixture that will be tested annually. The gearbox (if required) will 
contain approximately 300 litres of oil (perhaps more if larger WTGs are utilized) that will be 
filtered during regularly scheduled maintenance and reused. The oil will only be replaced as 
needed, approximately once every four years. The gearbox (if required) is designed as a closed 
leak-proof system with gaskets to prevent fluid loss. The nacelle enclosure that houses the 
electro-mechanical components is constructed of reinforced fibreglass which is lined with 
sound-insulating foam, ventilated with internal electric lights for safety and to facilitate 
maintenance. The rotor blades are constructed of fibreglass and epoxy resin or carbon-fibre. 

The tower will be constructed of tubular steel, with a diameter of approximately 4 to 5 m at the 
base (see Figure 2-4). An internal ladder from the ground to nacelle level is provided for 
maintenance access. Guy wires are not used for tower support. WTGs will be externally lighted in 
accordance with the requirements of Transport Canada. 

 

Figure 2-3 Wind Turbine Generator Components 
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Figure 2-4 Wind Turbine Generator Structure 

Each WTG will be supported by a reinforced concrete foundation, attached and bolted through 
a base plate. Dimensions, depth and type of foundation design will depend on local soil and 
subsurface geological conditions, wind loads to the selected WTG model, and other site-specific 
conditions. For the purposes of this document, WTG foundations were assumed to be similar in 
size to those constructed for the Red Lily Wind-Energy Project (near Moosomin, SK), 
approximately 2 m deep and 15 m in diameter (i.e., 177 m2 total surface area). However, if WTGs 
chosen for this Project are larger than those utilized at the Red Lily project site, foundations could 
be deeper and larger. 

2.4.2 Temporary Workspace around WTGs 

Temporary workspace will be located around each WTG to accommodate laydown areas, 
crane operation and vehicle staging. The locations of these workspaces will be sited to avoid 
Crown land or other sensitive features (e.g., wetlands, native prairie); for example, the location 
may be skewed to one side or the other to be away from sensitive features. Temporary 
workspaces will only be needed during construction, during infrequent maintenance (e.g., 
turbine blades, WTG structure) or in the event of a malfunction. To be conservative, it has been 
assumed that the temporary workspace will be the area within a 50 to 75 m radius from the 
center of the WTG. A large portion of the temporary workspace will see limited impact with the 
majority of construction activity happening within 25 m of the WTG foundation. For example, 
most of the area outside of the 25 m will experience intermittent or light vehicle traffic and 
walking. The blades and other turbine components typically rest on the ground and extend into 
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this areas until lifted by the crane into place. Crane pads, approximately 15 m x 20 m in size, will 
remain in place during operation. The remaining portion of the temporary workspaces will be 
reclaimed once construction is completed. 

2.4.3 Electrical Collection System 

The voltage of electricity produced by the WTG will be stepped-up from 690 V to 34.5 kV by a 
transformer located inside the nacelle or outside the tower at the base of each WTG  
(see Figure 2-4). The power will then be distributed through underground collector lines (on 
private land) and/or along overhead collector lines (located along existing municipal grid road 
rights-of-way [ROW] if allowed by municipal bylaws) to a new collector substation 
(approximately 75 m x 75 m). Underground collector lines will be buried using a well-established 
trenchless method, referred to as pipe-and-cable-laying ploughing (or “mole-ploughing”). The 
Project will require approximately 57 km of collector lines. Approximately 29 km (50%) of the 
collector lines are sited along municipal road ROWs within the Project layout; these collector 
lines may be placed overhead instead of underground but that has not yet been determined. 
For the purposes of the EIS, all collector lines are considered to be underground. 

At the collector substation, power collected from WTGs will be stepped up from 34.5 kV to 
138 kV and transported by overhead 138 kV transmission lines to the SaskPower Switching 
Station. SaskPower, the proponent of the interconnection line, has yet to locate this line. The 
overhead 138 kV transmission lines will take the newly generated power from the Project 
substation to the future SaskPower Switching Station. Approvals for system tie-in transmission lines 
and other transmission infrastructure will be completed by SaskPower under a separate approval 
process and are not considered as part of this Project. 

A communication and data-collection fibre-optic cable will also be placed within the same 
ROW as the electrical collection system wherever possible. This will help to reduce the amount of 
land affected by the Project. Warning signage will be placed, as necessary, above any 
underground feeder cables. 

Easements, if needed for electrical collection system ROW development, are normally secured 
through negotiation of an agreement with property owners and will be developed by 
Algonquin. 

2.4.4 Permanent Access Roads 

The Project will require the construction of approximately 20 km of permanent access roads to 
be used during the construction, operation and maintenance phases. During the construction 
phase, these roads will be approximately 10-25 m wide and capable of supporting heavy 
equipment including heavy lift cranes and transport vehicles. Once the construction phase is 
completed, roads will be reclaimed to a 5-6 m width, gravel, “low-profile” cross-section, used to 
service and maintain WTGs during the operation and maintenance phase. 
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2.4.5 Permanent Maintenance/Storage Facilities 

Materials and equipment used during the operation and maintenance phase will be stored 
within an operation and maintenance (O&M) building and associated storage facilities. This 
building may be an existing building near the Project site or a new structure constructed within 
the Project area. This building and adjacent facilities (e.g., parking lot, storage yard) will require 
approximately 1-2 ha of land. The building footprint will be approximately 380 m2 and is 
expected to include offices and a permanent holding tank/septic field for sanitary waste (if not 
connected to a local municipal sewer system). The collection and treatment of sanitary waste 
will follow appropriate regulations and guidelines. A gravel parking lot and adjacent storage 
yard, if not already in existence, will be constructed in the vicinity of the O&M building with 
sufficient parking available for Project staff and guests. A standard 2.4 m-high chain-link fence 
with locked gates may be constructed around the O&M storage yard as required. No fencing 
will be placed around the WTGs. 

2.4.6 Temporary Offices and Laydown Areas 

On-site temporary construction offices (i.e., ATCO trailers) will be placed on private land during 
construction and will likely occupy approximately 0.2 to 0.8 ha of annual cropland. 

Laydown areas and a potential concrete batching plant area will also be sited on previously 
disturbed private land (e.g., cropland or existing yard). It is expected that there will be two to 
four laydown areas, each approximately 5 ha in size, to temporarily accommodate Project 
components prior to and during construction. 

2.4.7 Meteorological Tower 

The Project currently maintains one temporary 60 m meteorological (MET) tower to continuously 
monitor wind speed, wind direction, air temperature, air humidity, and other parameters. These 
data are captured and analyzed to help optimize the Project’s operations plan. The temporary 
MET tower is anticipated to be removed once construction is complete and will be replaced 
with approximately two permanent hub-height MET towers to support ongoing operation. 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Project Description  
December 2017 

2.14  
 

2.5 PROJECT ACTIVITIES 

The following sections describe the planned activities grouped in the three phases associated 
with the Project. All Project activities will comply with the Saskatchewan Employment Act 
(Government of Saskatchewan 2014) and the Saskatchewan Occupational Health and Safety 
Regulations (Government of Saskatchewan 1996). 

2.5.1 Construction 

Construction will require the following sequence of activity categories:  

• Site preparation, including clearing and grading of access roads, WTG and substation 
locations, laydown areas, temporary workspaces, and O&M facilities  

• Construction of WTG, substation, and O&M building foundations  

• WTG and O&M building erection, and substation installation including interconnection with 
SaskPower infrastructure 

• Installation of underground and overhead collector lines 

• Reclamation and site landscaping of temporary Project components (e.g., laydown areas, 
construction facilities) 

Details on construction activities are summarized in Sections 2.5.1.1 to 2.5.1.10. 

2.5.1.1 Materials and Equipment 

Project construction will require the following materials and resources: 

• Concrete for the construction of the WTG, substation, and O&M building foundations. 

• Granular material for the construction of access roads, laydown area(s), WTG and substation 
service areas, and O&M building facilities. 

• Water for road dust control. 

• Fuel and lubricants for the operation of heavy machinery, generators, and power tools. 

Raw materials including granular materials, cement and water will be sourced locally to the 
extent feasible and will be the responsibility of the Engineering, Construction, and Procurement 
(EPC) contractor. Contractors working on behalf of Algonquin will be required to ensure that all 
resources used, and locations that resources may be extracted from, are located and 
managed in accordance with all applicable regulatory standards and industry best practices 
(e.g., borrow-source locations will undergo appropriate heritage resource screening; water 
withdrawals will be conducted in accordance with Water Security Agency permitting and 
approvals [if applicable]). 
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Delivery of materials and equipment to the Project site will be primarily by truck. However, some 
transportation of materials and equipment may occur by rail. Major equipment utilized for 
Project construction may include: 

• Bulldozers, excavators, and backhoe(s) for earthmoving, excavation of foundations, and 
batching plant operation 

• Dump trucks for transport of soils and aggregates 

• Grader(s) for access road construction and maintenance 

• Dump trucks for removal of excavated road and foundation material as well as delivery of 
road material 

• Compaction roller(s) for compaction of temporary and permanent access roads 

• Batching plant (if required) for the preparation of concrete on-site 

• Cement trucks for delivery of concrete for foundations 

• Tractor-trailers for delivery of heavy equipment, construction bulk materials, WTGs 
components, substation equipment, O&M building materials and equipment, construction 
trailers and other temporary and permanent equipment 

• Crane for loading and offloading of equipment, erection of WTGs, and construction of 
substation and O&M building facilities 

• ATCO trailers to house the temporary construction offices  

The quantities and specifications of major equipment will depend on the Project construction 
logistics and schedule. 

2.5.1.2 Site Preparation 

Site preparation includes clearing and grading of each WTG site and new access road 
locations. The construction area at each WTG site, which is expected to be approximately 
10,000 m2, will include the foundation area, a crane pad adjacent to each foundation 
(approximately 15 m x 20 m per WTG), and a laydown area for blade assembly and storage of 
WTG components. 

Two to four temporary laydown areas (each a maximum of 5 ha) will be established on 
previously disturbed land (e.g., existing yard or annual cropland) in proximity to construction 
activities. Following the completion of each WTG, temporary laydown areas around each WTG 
will be rehabilitated back to the original condition of the land. 
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2.5.1.3 Access Road Development 

Project equipment and materials may will be transported by rail to the Morse or Herbert area, 
and subsequently transferred to trucks for delivery to the project site. Otherwise, equipment and 
material will be transported by truck only. Access to construction sites by transportation providers 
from various suppliers will avoid, to the extent feasible, any potential for damage to properties, 
lands, infrastructure, or any sensitive environmental feature at or near the construction site. 
Following construction, municipal grid roads will be restored to their pre-construction condition (if 
required). 

Permanent Project area access will utilize the existing road network and infrastructure where 
practical. Permanent maintenance access roads to individual WTGs will be designed to 
minimize their footprint, avoid environmentally sensitive areas and intersect with existing 
municipal grid roads. During the construction phase, access roads will be approximately 10-25 m 
wide to accommodate the wide turning radius of large trucks, heavy equipment, transport 
vehicles, and construction equipment (e.g., cranes to erect WTGs). Post-construction, access 
roads will be reclaimed to approximately 5-6 m in width for future maintenance. Approximately 
20 km of permanent access roads will remain during Project operation. 

To reduce or avoid Project-related effects, access to construction sites will utilize existing 
municipal grid roads along section and quarter section lines to the maximum extent practical 
(see Figure 1-1). Permanent access roads will be constructed along section and quarter section 
lines, where appropriate. As portions of the Project will be developed on land that has limited 
existing municipal grid road access, some permanent access roads will be built using the 
network of pre-existing limited-use roads, ROWs, and farmer trails, to the maximum extent 
feasible. Movement of cranes from one WTG site to another will use access roads and collector 
line routes (already disturbed by plough-in equipment) established for the Project. In the event 
that cranes follow collector line routes that are not combined with an access road ROW, this will 
only occur in cultivated land. 

The Project layout has been developed to avoid waterways that require stream crossings for 
new access road construction. Some upgrades to existing municipal grid road stream crossings 
(e.g., newer or larger culverts) may be required to accommodate movements of heavy 
construction equipment (e.g., wide loads, cranes). If stream crossings are needed, appropriate 
regulatory guidance and approvals will be obtained by the EPC contractor (e.g., construction 
timing, erosion-control procedures) and the location and specifics regarding stream/drainage 
crossing sites and stream crossing techniques and mitigation methods will be incorporated into 
the Project’s Environmental Protection Plan (EPP). 

Where excavation is required to construct permanent access roads, stockpiled topsoil will be 
separated and stored away from the subsoil. Subsoil and stored topsoil will then be used to 
restore land adjacent to the temporary 10-25 m-wide roads needed during construction to the 
permanent 5-6 m-wide roads. 
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A construction manager will control access to WTG sites during construction. It is anticipated 
that only those employees (and individuals approved by the construction manager) will be 
allowed access for safety and equipment-security reasons. Any damage to municipal or 
provincial roads as a result of transportation of Project equipment will be repaired to pre-
construction conditions. Additional details of access management measures will be outlined in 
the EPP (see Appendix C) and will be revised, as required, by Algonquin and the construction 
contractor in consultation local stakeholders, including landowners. 

2.5.1.4 Foundation Installation 

The foundation for each WTG will be excavated using an excavator or large back hoe. 
Depending on site specific geotechnical conditions, WTG foundations are expected to be a 
minimum of 2 m in depth or more depending on the size of the WTG selected. Trucks will deliver 
concrete to be poured at the foundation site from either an existing concrete facility or a 
temporary mobile batching plant. Approximately 30-40 truck loads of concrete will be required 
for each foundation site. Foundations will need to cure for approximately two weeks. 

During WTG-foundation construction, some excavated subsoil will be incorporated around the 
foundations as backfill. Excess excavated subsoil may be used either for final grading around the 
WTG towers or removed from the site. Excess topsoil may be feathered into the adjacent 
agricultural fields. Construction of WTG foundations will utilize temporary erosion-control 
measures to reduce siltation in any erosion-prone areas as outlined in the EPP (see Appendix C). 

2.5.1.5 Turbine Assembly 

Cranes will be used to erect and assemble WTG components at the turbine site. In some cases, 
matting and leveling around the WTG location may be required to stabilize the crane. The 
erection and assembly process typically takes two to four days (dependent on weather 
conditions) for a single WTG. 

2.5.1.6 Electrical Collector Line System Installation 

Underground collector lines will be installed using low-impact techniques (e.g., mole-ploughing) 
to help reduce effects on native prairie and other native vegetation types (e.g., tame pasture). 
Where collector lines follow municipal road allowances, overhead collector lines may be placed 
on poles; however, this has yet to be determined and for the purposes of the EIS, all collector 
lines are treated as underground. 

The crossing of streams or drainage channels may be required for Project construction activities 
such as underground cable installation. The number, location and types of stream/drainage 
crossings required, if any, will be reduced where possible. Locations where electrical collector 
and fibre-optic communications cables must cross municipal grid roads will also be reduced to 
the maximum extent possible. Directional drilling of electrical collector and fibre-optic 
communication cables under roadways may occur when provincial roads are crossed or if 
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municipal approval to disturb a road is not granted. Mole-plough methods and other 
low-impact techniques within pre-existing municipal grid road ROW will be used wherever 
feasible. 

2.5.1.7 Fuel Storage 

Up to 1,000 litres of diesel fuel may be stored at site during the construction phase. A mobile 
service truck will be used to refuel larger construction equipment (i.e., cranes, front-end loaders, 
backhoes, etc.). 

The contractor will be required to site all fuel-storage and equipment-servicing areas a minimum 
distance of 100 m away from any waterbody. In the event that refueling takes place in areas 
less than 100 m away from a waterbody (e.g., crane refueling), the contractor will have 
secondary containment/spill prevention measures in place. At all times, the contractor will be 
required to have materials available at the construction sites to contain and recover fuel spills in 
accordance with provincial regulations (i.e., The Environmental Management and Protection 
Act [Government of Saskatchewan 2010a] and The Environmental Management and Protection 
(Saskatchewan Environmental Code Adoption) Regulations [Government of Saskatchewan 
2015a]). 

2.5.1.8 Transportation of Components  

During construction, the estimated peak daily traffic volume to each WTG site is estimated to be 
approximately 30 to 40 trucks (depending on construction schedule). These trucks will be 
needed during temporary access road construction, foundation construction and erection of 
WTGs. The majority of this traffic will be associated with concrete pouring for foundations and will 
happen over a short period of time (i.e., a few days for each WTG foundation). Caution signage 
will be posted and if required flag-persons, as required by standard traffic safety controls, in the 
vicinity of construction activities to advise local traffic of the need for reduced speed limits. 
Travel routes will be determined to avoid conflicts with overhead lines. 

2.5.1.9 Waste Management 

Industry best practices will be used to properly reduce and manage waste during Project 
construction. The construction contractor will develop a waste management plan which 
complies with applicable legislation in the handling, storage, transport and disposal of waste. 
Waste materials generated during construction are expected to include domestic waste and 
industrial waste (both inert and hazardous). Construction sites will be maintained on a daily basis, 
with all waste materials placed in designated containers and transported to an appropriate 
off-site landfill, controlled materials, or recycle depot. Sanitary sewage generated from on-site 
mobile sanitary facilities will be collected by permitted sewage haulers and transported to a 
suitable and approved sewage disposal site for treatment and disposal.  
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Hazardous wastes and dangerous goods will be handled, transported and disposed of in 
accordance with applicable legislation including the Hazardous Substances and Waste 
Dangerous Goods Regulations under The Environment Management and Protection Act, 2010 
(Government of Saskatchewan 2010a), and in accordance with the procedures and mitigation 
measures described in the EPP (see Appendix C). 

2.5.1.10 Post-Construction Reclamation 

Upon completion of the construction work, topsoil will be replaced on disturbed areas, which will 
be revegetated with crops, pastures grasses or native prairie species, depending on the original 
vegetation present, as determined in consultation with landowners, where appropriate. Any 
land disturbed during foundation construction, and not required for Project operation, will be 
rehabilitated to the maximum extent needed and feasible by decompaction and the 
redistribution of reserved topsoil. Where necessary, revegetation and reseeding will be 
completed as per landowner specifications. In areas of native prairie, approaches to 
reclamation will include natural recovery where native prairie has experienced limited effects, or 
seeding with native species where areas have been more disturbed or where natural recovery 
has not been successful. Follow-up monitoring will identify these areas. Native prairie re-seeding 
will use locally sourced native prairie seed stocks (Government of Saskatchewan 2012). Specific 
methods for revegetation will be identified in the EPP (see Appendix C). Seed mixes will be 
determined in consultation with land owners/leasees. 

2.5.2 Operation and Maintenance 

2.5.2.1 Operation 

The wind-energy facility can operate 24 hours per day, 365 days per year. However, WTGs will 
automatically shut down during unfavourable wind conditions or (infrequently) when an 
operational problem (e.g., mechanical, electrical, environmental) is detected. Selected WTGs 
may also be shut down periodically as SaskPower load requirements change, for regularly 
scheduled maintenance, or in special circumstances such as accommodating seasonal aerial 
crop spraying. The computerized control system of the WTGs automatically directs the nacelle 
and rotor to face into the wind and adjusts blade pitch to maximize wind-capture potential and 
power output. 

The rotation speed of the WTGs will vary from approximately 10 to 20 revolutions per minute, 
depending on the make and model of WTGs selected for the Project. The computerized system 
will automatically shut down a WTG when mechanical problems are detected (e.g., low 
hydraulic pressure, high generator temperature) and in instances when ice buildup occurs on 
WTG blades. When an operational shutdown occurs, information is automatically reported via 
high-speed fibre-optic communication lines to the main computerized system (Supervisory 
Control and Data Acquisition [SCADA]) located in the O&M building. The SCADA system 
monitors and controls the operation of each WTG and the Project as a whole (i.e., all WTGs 
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collectively). WTGs become operational above wind speeds of approximately 10 km/hr and 
automatically shut down when wind speeds reach approximately 90 km/hr to protect rotor and 
drive-train machinery from damage. It should be noted that these operational estimates are 
specific to each turbine manufacturer’s model and specifications may vary, dependent on 
manufacturer and model. 

The Power Purchase Agreement between Algonquin and SaskPower has a minimum term of 
25 years, with a potential for extension should the parties come to an agreement. The Project 
has an economic/design life of approximately 25 years. At the end of its economic life or at 
some interval prior (e.g., at less than 25 years), the WTGs and ancillary facilities may be 
upgraded to extend the energy-production lifespan of the Project. 

During Project operation, WTGs will be operated in accordance with good wind-energy 
practices and will comply with manufacturer’s recommendations to maintain equipment 
warranties and achieve the expected operational life. WTGs will also be maintained in 
accordance with manufacturer’s recommendations and serviced by trained wind-energy 
technicians. 

2.5.2.2 Routine Maintenance 

Routine maintenance activities are typically scheduled at six-month intervals or as specified by 
the WTG manufacturer, with specific maintenance tasks identified for each interval. WTGs will be 
individually removed from service for maintenance so as to minimize the disrupt ion of the supply 
of energy to SaskPower. Typical maintenance activity duration will be approximately one day 
utilizing two to three technicians. 

Standard maintenance parts, equipment, and fills will be stored on-site at the O&M building and 
will include hydraulic hoses, electrical components, fittings, test equipment, gauges and 
lubricants. Additionally, large spare components such as blades, generators and gearboxes 
may be stored within the O&M maintenance yard. During operations, maintenance service 
vehicles such as service trucks and forklifts will also be located at the O&M building. Specialized 
equipment not required for routine operations or maintenance (e.g., cranes, snow-removal 
equipment) may be sub-contracted as needed. 

Each WTG requires lubricants and coolants such as ethylene glycol for operation. These 
controlled liquids will be checked, analyzed, and periodically replaced as per manufacturer 
requirements. Some quantities of these liquids will need to be stored on-site at the O&M building. 

To reduce or avoid the potential for harmful effects to people or to the environment, controlled 
liquids at site will be stored within secondary containment basins or vessels to manage spills and 
prevent runoff in accordance with regulations. Anticipated controlled liquids may include 
lubricants, coolants, solvents, cleaning supplies, and paints, which are similar to those used in the 
local agricultural industries. 
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Following all WTG maintenance work, work areas will be cleaned of all surplus materials, and 
controlled liquids. Cleaning equipment and rags will be removed and disposed of in an 
approved manner at a designated disposal facility. The cleanup protocol will be outlined in the 
EPP to ensure a safe operating environment and reduce or avoid the risk of fire. All 
transportation, handling and disposal of dangerous goods or hazardous wastes will be in 
accordance with the appropriate regulations. 

Additional information regarding hazardous materials and fuel handling, use and storage will be 
described in the EPP (see Appendix C). 

2.5.2.3 Unplanned Maintenance 

Modern WTGs are reliable and designed to operate for a minimum of 25 years. However, in the 
rare event of component failure, a WTG may be out of service until the faulty component is 
repaired or replaced. Most unplanned maintenance events will involve small component failure 
(e.g., switches, fans, sensors), and can usually be repaired within a few hours by a single 
technician. 

The Standard Operating Procedures (SOPs) and maintenance protocols developed by WTG 
manufactures are specific to the make and model of each WTG. These SOPs generally relate to 
training, safety of personnel and equipment, and emergency conditions such as fire and 
equipment malfunctions. Topics covered by SOPs may include: 

• Health and safety for personnel 

• WTG safety controlled entry and including signage 

• Commissioning plans 

• Operation, maintenance and service manuals including lockout procedures 

• Functional description control system 

• Functional description WTG data and grid monitoring 

Standard operational SOPs for the Project may be modified to address site-specific issues and 
will be finalized prior to the commissioning and operation of the facility. 

2.5.3 Decommissioning and Abandonment 

The expected lifespan of WTGs is approximately 25 years, at a minimum. At the end of the life of 
the WTGs, they may be replaced or reconditioned, depending on future technology and the 
demand for wind power. Otherwise the equipment and/or Project site may be decommissioned. 
In the event that the Project is fully decommissioned, appropriate decommissioning plans, EPP 
and emergency response plans (ERP) would be generated in consultation with appropriate 
regulatory authorities. 
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2.5.3.1 Conceptual Decommissioning Plan 

The conceptual decommissioning plan (DP) for the Project would be designed to return the 
Project site to pre-development conditions. All Project components would be dismantled and 
removed from the site and WTG pads would be removed to a depth of 1 to 1.5 m. The objective 
of Project decommissioning would be to restore lands disturbed by the Project to a condition 
consistent with previous land uses or new uses as may be determined in consultation with 
landowners (e.g., crop production, grazing, municipal grid road allowances and ditches). 

Activities occurring during decommissioning would require temporary workspaces and the use 
of equipment similar to that used for Project construction (as described in Section 2.5.1). 
Construction mitigation measures and industry best management practices as outlined (and 
updated as appropriate) in the EPP would be utilized to the extent feasible. 

The conceptual DP would be designed to be a dynamic approach to facilities management in 
that it would be continually reviewed and updated over the life of the Project to reflect 
changes and developments in technologies, Project design and regulatory requirements. 

2.5.3.1.1 General Environmental Protection 

During decommissioning and subsequent restoration activities, general environmental 
protection and mitigation measures would be implemented. Many activities during 
decommissioning would be comparable to the construction phase including the use of heavy 
equipment on site, restoring constructible areas around all Project infrastructure, and preparing 
staging areas. General mitigation measures, best management practices, as appropriate, 
erosion and sediment control, and noise mitigation, and contingency plans for unexpected finds 
and spills, would be outlined and provided in the EPP prior to decommissioning. 

2.5.3.1.2 Pre-dismantling Activities 

Prior to engaging in decommissioning works, Algonquin would develop a DP in accordance with 
SKMOE requirements at the time of decommissioning. Decommissioning and restoration activities 
would be performed in accordance with all relevant statutes and regulations in place at the 
time of decommissioning. 

At the end of the Project’s useful life, it would first be de-energized and isolated from all external 
electrical lines. Prior to any dismantling or removal of materials and equipment, staging areas 
would be delineated at each WTG site, along access roads, MET tower location(s), along 
collector lines, along transmission lines, the substation property, O&M building, storage shed, and 
cable landing locations as appropriate. All decommissioning activities would be conducted 
within designated areas. This includes ensuring that vehicles and personnel remain within the 
demarcated areas. Work to decommission and remove the collector lines and transmission lines 
would be conducted within the boundaries of the municipal grid road allowance and 
appropriate private lands. 
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Crane pads or mats to accommodate dismantling, would be installed at each WTG location. 
These measures would be implemented with consideration of industry best industry practices, 
and will be determined by an environmental advisor prior to decommissioning. 

2.5.3.1.3 Equipment Dismantling and Removal 

2.5.3.1.3.1 Staging Areas 

Temporary staging areas at each WTG site, along access roads, the MET tower locations, along 
collector lines, along transmission lines, the substation property, and O&M building, could be 
used for temporary storage of Project components, excavated foundations and for parking. 
These areas would not be excavated or graveled and would be restored to pre-existing 
conditions at the end of the decommissioning phase. 

2.5.3.1.3.2 Wind Turbine Generators 

The WTGs would be disassembled into their original component parts or broken for ease of 
removal and/or disposal. A heavy-lift crawler and mobile cranes would be used to carry out the 
reverse sequence of steps that occurred during WTG assembly, namely: 

• Removal of the blades and hub 

• Removal of the nacelle 

• Decoupling and lowering the tower sections 

The WTG components would be temporarily stored at the staging area at each WTG site until 
removed from the site by truck. Vehicle movement could follow the same routes used during the 
construction phase. 

2.5.3.1.3.3 WTG Transformers 

The small transformer associated with each WTG would be removed for resale, reuse, 
reconditioning, or disposal. If the transformer is not located in the nacelle it would be located on 
a concrete pad adjacent to the base of the WTG. In this situation the foundation of each 
transformer would be removed as per Algonquin’s lease agreement with the landowner. 

2.5.3.1.3.4 WTG Foundations 

The WTG foundations would be broken, partially removed to a depth of approximately 
1 to 1.5 m below grade and recycled or disposed of in accordance with the land agreements. 
This depth would enable normal agricultural practices to be conducted over the foundation 
areas. Concrete would be removed from the site by dump truck and recycled or disposed of in 
accordance with appropriate regulatory guidance and regulations. 
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2.5.3.1.3.5 Crane Pads 

After WTG removal is completed, temporary crane pads would be removed; this includes the 
geotextile material beneath the pads and granular material. Granular and geotextile materials 
would be removed from the site by dump truck and recycled or disposed of in accordance with 
appropriate regulatory guidance and regulations. 

2.5.3.1.3.6 Electrical Collector Lines 

Underground collector lines on private property would be cut with the ends buried to a depth of 
approximately 1 m and left in place, in consultation with the landowner and in accordance with 
the land agreements. Any junction boxes would be removed. Underground collector lines, splice 
vaults and junction boxes installed in municipal grid-road allowances would be removed, if 
required by an agreement with the RM. 

Any overhead collector lines and poles along public road allowances would be removed, if 
necessary, in consultation with the RM. In areas where overhead collector lines are supported by 
shared-use poles, only the collector lines would be removed, unless otherwise required by the 
shared-use agreement that would be developed with other users. 

2.5.3.1.3.7 Pad-mount Transformers 

Pad-mount transformers, located immediately adjacent to each WTG, and grounding grids 
would be removed, and the associated concrete foundation would be removed to 
approximately 1 m below grade, in accordance with the land agreements. All electrical system 
components would be removed from site by truck and recycled or disposed of in accordance 
with appropriate regulatory guidance and regulations. 

2.5.3.1.3.8 Electrical Substation 

The electrical substation would be dismantled as agreed to, or as necessary, in accordance with 
the land-lease agreement. The station components would be removed, and the concrete 
foundation would be removed to approximately 1 m below grade. All granular and geotextile 
materials would be removed from the site by dump truck. All electrical system components 
would be taken off-site by truck and recycled or disposed of in accordance with appropriate 
regulatory guidance and regulations. 

2.5.3.1.3.9 Permanent Access Roads 

All access roads would be removed, including culverts, the geotextile material beneath the 
roads and granular material. The access roads would be returned to a similar condition as prior 
to Project commencement. Excavated areas on agricultural land would be brought to grade 
with fill and topsoil to be taken from surrounding land. All materials would be removed from the 
site by dump truck and recycled or disposed of in accordance with appropriate regulatory 
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guidance and regulations. Where the landowner sees it advantageous to retain access roads, 
these would be left in place as long as compliance with municipal regulations was proven. 
Culverts would be removed if requested by the landowner and approved by the RM, SKMOE 
and/or DFO, as appropriate. 

2.5.3.1.3.10 Operations and Maintenance Facility 

If a new O&M building is constructed, it is possible that the O&M building could remain in place, 
depending on the agreement with the landowner. If not, the O&M building would be 
dismantled as agreed to, or as necessary, in accordance with the land-lease agreement. The 
fencing would be removed, and the concrete foundation would be removed to approximately 
1 m below grade. All granular and geotextile materials would be removed from the site by 
dump truck. All electrical system components would be taken off-site by truck. 

2.5.3.1.3.11 Meteorological Towers 

The MET towers would be disassembled and removed by truck from the site and reused, 
recycled or disposed of in accordance with appropriate regulatory guidance and regulations. 
Foundations would be partially removed to a depth of approximately 1 m below grade. The sites 
could be accessed using the same route as during the construction phase. 

2.5.3.2 Reclamation 

This section describes how the lands used for the facility components will be reclaimed to bring 
the site into a condition that is consistent with pre-development conditions. If agreed to with the 
landowner, it is possible that the site could be restored to a different land use. 

2.5.3.2.1 Site-Reclamation Plan 

At the time of decommissioning, a Site Reclamation Plan should be created based on the 
industry standards and best management practices at the time of decommissioning, and in 
consultation with landowners and the appropriate regulatory and government bodies. 

2.5.3.2.2 Heritage Resources 

Heritage resources which have the potential to be impacted by the removal of facility 
components would be reviewed with the Heritage Conservation Branch (HCB) of the 
Saskatchewan Ministry of Parks, Culture and Sport prior to removal. Mitigation and monitoring 
measures may also be required including plans for replanting and restoration and would also be 
reviewed and implemented in consultation with the HCB. 
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2.5.3.2.3 Agricultural Lands 

Areas that would require excavations during decommissioning of the facility will have subsoil or 
clean fill added as necessary. Areas that may have compacted due to decommissioning 
activities would be restored using deep ploughing equipment. Topsoil would be added to similar 
depth as surrounding areas, where necessary. Imported topsoil would be of the same or similar 
soil type and texture as pre-construction conditions and/or adjacent lands and would be 
selected with input from the landowner. In areas that supported native prairie species, a native 
prairie seed source appropriate for the area will be utilized for reseeding. Areas would be 
graded to pre-construction conditions and restored appropriately, in consultation with the 
landowner. 

2.5.3.2.4 Municipal Grid Road Allowances 

Where Project infrastructure has been removed from roadside allowances, these areas would 
be seeded with quick growing native species to prevent topsoil erosion. The seed mixture would 
be determined at that time in consultation with the RM, the Saskatchewan Native Plant Society, 
native prairie restoration specialists and/or Saskatchewan Ministry of Agriculture. Erosion and 
sediment control measures would be left in place until seed is fully established, as determined by 
an environmental monitor. 

If any underground collector lines require removal by request of the RM, the area would be 
rehabilitated to pre-existing conditions, as appropriate, in consultation with the RM and/or 
landowners. 

2.5.3.2.5 Watercourse Crossings 

Any proposed decommissioning works within or near watercourses would be discussed with the 
RM, SKMOE and/or DFO, as necessary, to determine any applicable guidelines, permitting, 
site-specific mitigation and/or remediation plans. It is envisioned that similar mitigation and 
monitoring measures implemented during construction would be used for the decommissioning 
of the Project. Measures are anticipated to include standard best management practices 
including erosion and sediment control during removal of the structures. 

2.5.3.3 Institutional Control 

In Saskatchewan, the concept of institutional control applies primarily to mine and mill sites. The 
Institutional Control Program (2005) applies to developments on provincial Crown lands. It is 
anticipated that for this Project, once decommissioning removal, and reclamation activities are 
completed, no infrastructure will remain that would require institutional control. The areas 
previously occupied by Project infrastructure will have been restored to their pre-development 
condition. If a permanent structure (e.g., the O&M building) is left intact, that structure will be the 
responsibility of the landowner who takes possession of the facility. 
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2.6 PROJECT WORKFORCE 

2.6.1 Construction 

Approximately 45 to 90 FTEs are expected to be required during the construction of the Project 
over the expected minimum 8 to 18 month construction period. Each component of Project 
construction will require workers with different skillsets and training depending on the task (e.g., 
road construction, foundation construction, erection of the WTGs) (see Table 2-3). The Project 
contractor will be selected through a competitive bidding process once approvals and permits 
are obtained to allow the Project to proceed to the construction phase. Employment for those in 
nearby communities, if qualified and competent, will be preferred. 

Trades required during the construction phase may include other trades not listed Table 2-3, 
such as: 

• Road construction and foundation excavation workers 

• Pipefitters 

• Drillers/trenchers 

• Masonry workers 

• Windsmiths 

Table 2-3 Estimated Workforce During Construction 

Job Title Job Description 

Approximate 
Number of 
Positions 

Approximate 
Length of 

Employment 
(months) 

Phase 1: Foundation Construction 

Carpenters Form foundations for WTGs and substation 
equipment and build platforms as required. 

6-18 6-8 

General Labourers Perform general labour, assist skilled tradesmen, 
cleanup, locate equipment and material. 

30-60 10-18 

Rebar Formers Tradesmen that physically place and join the 
rebar steel in the engineered pattern of the 
WTGs’ foundations with wire. 

12-24 6-8 

Electricians Install underground and overhead electrical 
transmission collection systems and terminate at 
the padmount (or in the nacelle) transformers 
and substation. Install electrical equipment, run 
electrical cables and terminate at end devices 
and Motor Control Centre. 

4-8 8-12 
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Table 2-3 Estimated Workforce During Construction 

Job Title Job Description 

Approximate 
Number of 
Positions 

Approximate 
Length of 

Employment 
(months) 

Phase 2: Installation and Erection 

Offloading Riggers Responsible for safe attachment of loads during 
any lifting activities. 

12-18 6-8 

Iron Workers Responsible for the physical installation of tower 
sections, nacelle and blades. Using specialized 
tools, will torque all components together. Install 
substation structural steel. 

12-18 6-8 

Crane Operator Operate lift crane and tailing crane and pickers 
used for moving equipment and materials. 

6-12 6-12 

Assistant Gear 
Operator (forklifts) 

Operators of smaller mobilized equipment such 
as bobcats and forklifts used to move equipment 
around the construction site. 

6-12 6-12 

Cleanup Labourers Labour used to clean up the site, receive 
materials and ship fixtures back to vendors. 

6-18 6-8 

Electricians Install underground and overhead electrical 
transmission collection systems and terminate at 
the padmount (or in the nacelle) transformers 
and substation. Install electrical equipment, run 
electrical cables and terminate at end devices 
and Motor Control Centre. 

6-12 6-12 

Site Management 

Project Manager/ 
Superintendent 

Overall responsibility for the entire Project. Must 
ensure that safety, cost, schedule and quality 
standards are met. Project Manager will also 
ensure appropriate contracts are in place. 

1-2 10-18 

Project 
Coordinator 
(on-site part time) 

Responsible for assisting the Site Management 
Crew as needed. 

1 10-18 

Safety Coordinator Responsible for ensuring all construction and site 
activities are conducted safely and properly. 

1 10-18 

Timekeeper/ 
Administrative 

Ensure all timesheets are properly coded, filed 
and processed. 

1 10-18 

Field Engineer Ensure technical integrity and that the finished 
product meets drawings and specifications. 

1 10-18 

NOTE: 
The information provided is an estimate and will vary, to some degree, with the needs/discretion of the 
contractor. 
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2.6.2 Operation 

Approximately 7-15 FTEs will be required in skilled positions for the operation and maintenance 
phase of the Project. The type of positions required for the on-site operation and maintenance 
of the facility include: 

• WTG operation and maintenance engineers and technicians (i.e., ‘windsmiths’) 

• Wind-energy facility manager/supervisor 

• Administrative staff 

Algonquin is committed to providing local communities with the job-opportunity information 
needed to encourage interest and to promote participation in the development and ongoing 
operation of the Project. 

2.7 PROJECT SCHEDULE 

The Project phases reviewed as part of the EIS consist of three phases: construction, operation 
and maintenance, and decommissioning. Currently, the Project is in the development stage 
which includes facility interconnection planning with SaskPower and undertaking aspects of 
Project permitting and approvals, environmental baseline studies, ongoing stakeholder 
consultation, zoning applications, detailed Project design, equipment procurement and 
finalizing Project financing. 

Algonquin’s schedule of key activities and milestones for the proposed Project are outlined 
in Table 2-4.  

Table 2-4 General Schedule of Key Project Activities and Milestones 

Project Phase Project Schedule 

Submission of Technical Project Proposal and Terms of Reference February 2017 

Terms of Reference Finalization and Approval  March 2017 

Environmental Assessment (i.e., environmental studies, engagement) October 2016 – October 2017 

EIS Submission  December 2017 

EIS Review and Approval1 Q1 2018 – Q2 2018 

Permitting Q3 2018 – Q4 2018 

Anticipated Construction  2019 - 2020 

Commercial Operation Date  Q4 2020 

Operation Q1 2021 and beyond 

NOTE: 
1 These dates are an estimate of the time needed for review and approval by SKMOE. 
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2.8 ENVIRONMENTAL MANAGEMENT FRAMEWORK 

Algonquin is committed to incorporating environmental management approaches and 
strategies into Project planning and execution so that the Project is compliant with regulatory 
requirements and avoids or reduces potential negative effects to the environment. Algonquin 
will consult with provincial regulators and the public to better understand the issues that are of 
most concern to them, as well as to understand requirements for the preparation of the EIS.  

Algonquin has experience developing, operating and maintaining wind energy projects in 
Saskatchewan. This experience will be used in Project planning and proactive management of 
potential environmental effects. The application of environmental management tools to Project 
planning and execution will occur in several ways, including in the design and location of 
Project components, avoidance or mitigation of potential effects on remaining natural features 
(include committing to conducting pre-construction surveys), and through development of an 
EPP (see Appendix C).  

A Project-specific EPP (see Appendix C) hasbeen developed and is based on the current layout 
of the Project. The EPP summarizes Algonquin’s corporate commitments and regulatory 
requirements for the Project’s environmental management and is intended to gather all 
environmental commitments into one document that can be used by project managers, 
contractors and regulators to manage Algonquin’s commitments over the life of the Project. 
Specifically, the EPP details and expands on the commitments made in the EIS and regulatory 
requirements identified through subsequent permitting. Items outlined in the EPP include specific 
mitigation and monitoring measures with reference to the regulatory and permitting 
requirements, post-construction reclamation plans, monitoring and follow-up, and an 
emergency response plan. Monitoring and follow-up programs will be Project phase-specific 
and designed based on the potential effects that may occur during each phase. As activities 
and potential effects mechanisms are similar during construction and decommissioning, these 
follow-up and monitoring programs will be similar. 

For potential effects during the operation phase of the Project, the EPP includes an adaptive 
management approach (see Volume 2 of the EPP in Appendix C) based on the SKMOE’s draft 
Adaptive Management Guidelines (SKMOE 2017c). Adaptive management is a systematic 
process for continually improving management policies and practices by learning from the 
outcomes of previously employed policies and practices. A tiered approach to adaptive 
management can be an effective management tool in addressing any residual environmental 
effects by assessing effects, implementing a specific mitigation measure(s), reassessing effects 
and learning from previous measures, and adjusting mitigation measures if necessary.  
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2.9 ANCILLARY PROJECTS 

2.9.1 SaskPower Connection 

The proposed Project will interconnect with a SaskPower transmission line and switching station 
which has yet to be located and built. SaskPower will be responsible for designing, permitting, 
and constructing the Project transmission line from the Project substation to the SaskPower 
switching station. 
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3.0 ENGAGEMENT 

Algonquin recognizes the importance of communication and engagement with stakeholders 
(including members of the public, community organizations, local businesses and other 
interested parties), government agencies and Indigenous communities as an integral aspect of 
any project that has the potential to affect the human and natural environment. Algonquin 
began the process of engagement in January 2017, and will continue to undertake public 
engagement activities for the Project through the regulatory, construction, and operational 
phases of the Project. To date, this process has included three rounds of engagement activities, 
creating opportunities to collect feedback and share information with those who may be 
affected by or have an interest in the Project.  

In the context of this EIS, ‘engagement’ refers to two-way communication to share information 
and viewpoints, understand comments and interest, and address or resolve issues. Algonquin’s 
approach to issue resolution has included providing multiple opportunities for comment on the 
Project throughout the EA process through a range of venues and methods, remaining flexible 
and accommodating changes where possible. Algonquin has endeavoured to provide 
information in a transparent manner, maintain open communication with interested parties, 
track questions and issues raised, and provide follow-up as appropriate.  

This chapter provides an overview of the engagement process undertaken for the Project, 
including principles and goals of the process, the scope and adaptable nature of the process, 
key concerns, and outcomes resulting from engagement.  

3.1 OBJECTIVES AND APPROACH 

An engagement approach for the EA process was developed to allow Algonquin to identify 
those who may be affected by or have an interest in the Project with an opportunity to receive 
information about, and provide input into, the review and development of the Project. 
Engagement was initiated early on and continues throughout the development of the Project. 
The objectives of the engagement program planned for this Project were to:  

• Provide the public, stakeholders, Indigenous communities, and other interested parties with 
timely and accurate information to facilitate a clear understanding of the Project;  

• Gather and document issues, questions and concerns regarding the Project from interested 
parties; 

• Gather input from interested parties on the scoping of issues to be included in the EIS; 
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• Gather information on traditional land use within the Project Area by Indigenous peoples; 
and 

• Inform the public, stakeholders, Indigenous communities, and other interested parties on 
how public input informed planning, design, and mitigation decisions.  

Additionally, Algonquin developed an Indigenous engagement program for the Project to help 
Algonquin to identify the current use of land and resources by Indigenous persons for traditional 
purposes that could be affected by the Project.  

The objectives of the Indigenous engagement program were to:  

• Inform Indigenous communities of the nature of the proposed Project and any potential 
environmental impacts, including short and long term plans;  

• Identify and discuss potential adverse effects of the Project on First Nations and Métis’ ability 
to exercise their right to hunt, fish and trap for food and carry out traditional uses;  

• Provide opportunities for communities to ask questions and voice concerns;  

• Provide feedback on how concerns were addressed as part of the EIS; 

• Allow the Project to benefit, during design and planning, from access to first-hand 
knowledge of the environment surrounding the Project; and  

• Help determine which aspects of the environment should be addressed as part of the EIS. 

3.2 IDENTIFICATION OF INTERESTED PARTIES 

3.2.1 Stakeholders  

For this EIS submission, stakeholders are considered local and regional members of the public, or 
non-governmental organizations (NGO) affiliated with representing certain interests of members 
of the public. A preliminary contact list of potentially interested parties was compiled based on 
the following parameters:  

• Individual neighbours (landowners, businesses, etc.) within 40 km of the Project 

• All Villages, Towns, and Hamlets within 40 km of the Project 

• All Cities within 100 km of the Project 

• NGOs 

Algonquin recognized that it was likely not possible to capture all potentially interested parties 
while compiling the preliminary contact list and the plan was therefore to begin the 
engagement process based on this preliminary list and expand as needed as additional parties 
were identified.  
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The following organizations were included on the initial list of NGOs potentially interested in the 
Project:  

• Nature Saskatchewan 

• Saskatchewan Environmental Society 

• Ducks Unlimited Canada 

• Saskatchewan Wildlife Federation 

• Nature Conservancy Canada (Saskatchewan Region) 

• Chaplin Nature Centre 

Through the engagement process, the following organizations were identified as interested in 
the Project and subsequently added to contact list:  

• Public Pastures – Public Interest (PPPI) 

• Saskatchewan Stock Growers Association 

• South of the Divide Conservation Action Program Inc. 

3.2.2 Government and Regulatory Agencies 

The Project is located within the RMs of Morse and Lawtonia. Accordingly, Algonquin has 
endeavoured to consult with representatives from the municipalities on a wide range of issues. 
Pursuing engagement with the RM keeps the administration aware of the Project as it progresses 
and the potential effects of the Project on the economy and community services and 
infrastructure. The RM served as a key local engagement point for providing input on issues 
related to land use planning and existing community services and infrastructure.  

In addition to the two RMs within which the Project is located, Algonquin identified the RMs of 
Coulee and Rush Lake as RMs near the Project area that may have an interest in the Project. 
Algonquin has continued to circulate publicly available engagement materials to the four RMs 
and will continue to engage throughout the EA process, as well as through the life of the Project.  

Algonquin has communicated Project information to the SKMOE through phone calls, meetings, 
and presentations. Additionally, invitations to the open houses have been extended to the 
Members of the Legislative Assembly of Lumsden-Morse (Minister of Agriculture) and Wood River 
(Minister of Highways and Infrastructure).   
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3.2.3 Indigenous Communities 

A preliminary contact list of potentially affected Indigenous communities was compiled based 
on the following parameters:  

• All First Nations located within 100 km of the Project 

• All Métis Locals within 100 km of the Project  

The goal of the Indigenous engagement plan was to begin with this preliminary list and expand 
as needed, based on results of initial engagement. The Indigenous communities identified based 
on these parameters are:  

• Wood Mountain Lakota First Nation 

• Nekaneet First Nation 

• Maple Creek – Métis Local No. 12 

• Willow Bunch – Métis Local No. 17 

• Riel Métis Council – Métis Local No. 34 

• Swift Current – Métis Local No. 35 

• Assiniboia Métis – Local No. 86 

• Prairie Dog – Métis Local No. 123 

• Moose Jaw – Métis Local No. 160 

• Regina Beach – Métis Local No. 29 

• Queen’s City – Métis Local No. 34 

• Rush Lake – Métis Local No. 91 

• Outlook – Métis Local No. 155 

• Plato/Bicklagh Métis Local No. 170 

• Fiske/D’arcy Métis Local No. 85 
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3.3 ENGAGEMENT METHODS 

Algonquin used a broad range of engagement tools throughout the EA to make information 
accessible and provide opportunities for participation and feedback by interested parties. The 
tools used are described in more detail in the sections below. 

3.3.1 In-Person Meetings 

Algonquin met with participating landowners, interested NGOs, municipal leadership, and 
government ministries and organizations throughout Project development. The objective of 
these meetings was to supplement information provided by other means, and allow Algonquin 
to focus attention on the specific comments and questions of a particular stakeholder or group.  

3.3.2 Open Houses 

Three rounds of drop-in format open houses were held in Hodgeville, SK and Herbert, SK to 
provide Project information to potentially interested members of the public, Indigenous 
communities, government and regulatory agencies, and NGOs. Representatives from Algonquin 
and Stantec were on hand to answer questions, address concerns and discuss various aspects 
of the Project.  

The open houses were advertised in local newspapers, the Herbert Herald, Swift Current Prairie 
Post and Moose Jaw Times Herald, posted at local RM offices, community centres, grocery 
stores, and community bulletin boards. Invitations were distributed to residents of the RMs of 
Lawtonia, Coulee, Excelsior and Morse via Canada Post Neighbourhood Mail, and via direct 
mail and/or e-mail to identified NGOs, potentially affected Indigenous communities, and 
government or regulatory agencies. The open houses provided opportunities for the public to 
learn about the Project including project planning and development activities, ask questions or 
express concerns about the Project and meet the Algonquin project team. During each round 
of open houses, the same information was presented at two sessions in different locations 
(Hodgeville and Herbert) for the convenience of interested parties.  

Attendance sign-in sheets were used to track the level of attendance at each open house. A 
series of poster boards was displayed at each information session providing general information 
about wind energy, Project-specific information, maps of the proposed Project area, proposed 
timelines and information on the EA process. Feedback mechanisms such as questionnaires 
were used to receive feedback and provide opportunity for follow-up.  
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3.3.3 Information Materials and Sources 

Project information handouts and maps were made available to the public at open houses and 
online through the Project website.  

3.3.4 Project Website and E-mail Address 

An initial Project website was developed at www.bluehillswindproject.com, but was later 
updated following the change in Project name to Blue Hill. The current Project website is 
available at: www.bluehillwindproject.com. The Project website provides a widely accessible 
venue for interested parties to obtain Project information, including a Project summary, 
information on approvals and open houses, Project contact information, and related links for 
additional information. Open house information includes dates, times and location of open 
houses, as well as handouts, questionnaires and poster boards displayed or distributed during 
each session.   

Algonquin also established a Project-specific e-mail address 
(BlueHill.WindProject@algonquinpower.com) to receive comments, collect feedback and 
answer questions related to the Project. The e-mail address with continue to be maintained 
throughout the regulatory review, construction, and operational phases of the Project.  

3.3.5 Tracking and Documentation 

Throughout the engagement process, contact information of interested parties was maintained 
in a database that was updated as required. Issues, concerns, comments, and questions have 
been, and will continue to be, logged in an engagement database for further consideration 
and/or action, where appropriate. The results of the engagement process are presented below. 

3.4 SUMMARY OF ENGAGEMENT ACTIVITIES 

3.4.1 In-Person Meetings 

3.4.1.1 Stakeholders and NGOs 

Algonquin met with landowners and representatives from NGOs at three points throughout the 
year in conjunction with the three rounds of public open houses (January, June and October). A 
fourth round of meetings with NGOs took place in November to discuss high-level results of 
surveys conducted as part of the EA.   

Algonquin hosted group dinner meetings with potentially affected landowners on January 25, 
2017 (invitation mailed via Express Post on January 12, 2017). Algonquin provided Project 
information and answered questions from landowners pertaining to general project information 
and timeline.  

http://www.bluehillswindproject.com/
http://www.bluehillwindproject.com/
mailto:BlueHill.WindProject@algonquinpower.com
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Table 3-1 provides a summary of in-person meetings held with NGOs throughout the year.  

Table 3-1 Summary of In-Person Meetings with NGOs 

NGO Date Purpose Outcome 

Ducks Unlimited 
(DU) 

January 23, 2017 Project introduction DU will evaluate the proposed Project area 
against known important waterfowl 
breeding/staging areas. DU acknowledged 
that there was not much native prairie or 
wetlands/water within the proposed Project 
area.  

November 23, 
2017 

Discussed project 
update 

DU identified no issues with project location. 
Discussed high level field results and 
answered questions. 

Saskatchewan 
Wildlife 
Federation 
(SWF) 

January 24, 2017 Introductory 
Meeting 

SWF is supportive of the project, interest in 
mitigation for mortality (some kind of 
penalty). General project overview 
provided. 

September 28, 
2017 

Discuss Project 
update 

Discussed surveys completed as part of the 
EA, regulatory process, and proposed 
Project timelines.  

November 21, 
2017 

Discuss Project 
Update 

SWF had interest in the key findings. 
Discussed high level field results and 
answered questions regarding material 
presented. 

Saskatchewan 
Environmental 
Society (SES) 

January 25, 2017 Introductory 
Meeting 

Met with both SES and PPPI. Discussed the 
project at high level bringing meeting 
attendees up to speed on the project. 
Concern was stated regarding potential 
disturbance to native prairie grass. 

November 22, 
2017 

Discuss Project 
Update 

Discussed high level field results and 
answered questions. 

Nature 
Saskatchewan 

January 23, 2017 Introductory 
project meeting 

Algonquin and Nature Saskatchewan 
discussed the Stantec constraint fieldwork 
completed in the proposed Project area to 
date and identified that there is limited 
native prairie and wetland/water within the 
proposed Project area. Algonquin and 
Nature Saskatchewan also discussed the 
possibility of data sharing.  

September 27, 
2017 

Discuss Project 
update 

Discussed surveys completed as part of the 
EA and timeline for regulatory process and 
proposed construction. 

November 23, 
2017 

Discuss Project 
update  

Discussed high level field results and 
answered questions. 
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Table 3-1 Summary of In-Person Meetings with NGOs 

NGO Date Purpose Outcome 

Chaplin Nature 
Centre 

January 25, 2017 Introductory 
meeting 

General discussion regarding project status. 
No concerns were raised. 

Nature 
Conservancy 
Canada (SK 
Region) 
 
Note: Tried to meet 
in November 2017; 
however, the 
organization had a 
time conflict 
because of annual 
meetings 

January 24, 2017 Introductory 
Project Meeting 

Algonquin and Nature Conservancy 
discussed the proposed project area. 
Desktop land use percentages were 
presented. Interest in post construction 
monitoring and prairie grass compensation. 

September 27, 
2017 

Discuss Project 
update 

Discussed parameters for Project siting, 
timelines, and Adaptive Management Plan. 
Plan to meet with NGOs and Stantec to 
review EA results in the early part of the 
public review process (2018).  

Saskatchewan 
Stockgrowers 
Association 

January 26, 2017 Introductory 
Project Meeting 

Joint meeting with South of the Divide to 
learn about a potential conservation 
opportunity. 

South of the 
Divide 
Conservation 
Action Program 
Inc. 

January 26, 2017 Introductory 
Project Meeting 

Joint meeting with South of the Divide to 
learn about a potential conservation 
opportunity. 

November 23, 
2017  

Discuss Project 
update 

Discussed high level field results and 
answered questions 

Public Pastures 
Public Interest 
(PPPI) 

June 21, 2017 Discuss Project 
update 

Algonquin and PPPI discussed the proposed 
Project timeline and studies completed to 
date as part of the EA. Algonquin indicated 
that there is approximately 7% native prairie 
in the proposed Project area and that no 
Crown land exists within the Project area. 
Algonquin discussed preliminary results of 
some surveys and indicated that the current 
plan is to have a Project layout in September 
for public review. 

September 26, 
2017 

Discuss Project 
update 

Discussed constraints for project siting and 
the various parameters that are considered. 
Algonquin identified the surveys completed 
by Stantec as part of the EA and indicated 
that they could meet to discuss EA results 
once publicly available. 

November 22, 
2017 

Discuss Project 
Update 

Discussed high level field results and 
answered questions. 
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3.4.1.2 Government and Regulatory Agencies 

Throughout the EA process, Algonquin met with relevant government and regulatory agencies. 
Table 3-2 provides a summary of engagement with government and regulatory agencies to 
date. 

Table 3-2 Summary of Government and Regulatory Engagement Activities 
Conducted for the Project 

Organization Date Means of Engagement Purpose/Key Topics 

SKMOE June 19, 2017 In-person meeting Project introduction, including preliminary 
results from surveys completed for EA by 
Stantec. Preliminary proposed Project 
layout to provide direction for field 
surveys. Indigenous communities and 
NGOs invited to open houses. Avoidance 
zone update – updated shapefile 
provided by SKMOE. NGOs requested 
results prior to submission to regulatory. 
Certain NGOs indicated compensation 
for bird mortality 

November 23, 
2017 

In-Person meeting Discussed general Project information to 
get newly assigned SKMOE 
representative up to speed.   

RM of Chaplin June 20, 2017 In-person meeting Discussed follow up from previous 
proposed wind project and general 
Project information for the Blue Hill Wind 
Project.  

RM of Morse June 20, 2017 In-person meeting 800 m setback from turbines needs to be 
provided in Development Permit 
applications for the council to review 

Nov 14, 2017 In-person meeting Algonquin representative presented 
general information on project and future 
SaskPower RFP 

RM of Lawtonia June 20, 2017 In-person meeting Provide schedule of project and 
requirements 
Give notice ahead of the process 
Working with Saskatchewan Association 
of Rural Municipalities 

Nov 15, 2017 In-person meeting Algonquin representative presented 
general information on project and future 
SaskPower RFP 
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3.4.1.3 Indigenous Communities 

Invitations to the public open houses for the Project were mailed to Wood Mountain Lakota First 
Nation, Nekaneet First Nation, and 13 Métis Locals (Section 3.2.3). Follow-up phone calls were 
also made to the identified Indigenous communities and voicemail messages were left. None of 
these phone calls were returned. A representative from Swift Current – Métis Local No. 35 
attended the public open houses in June and September.  

3.4.2 Open Houses 

3.4.2.1 Open House 1 

The first Project Open House was held in two informal drop-in style sessions, one on January 23, 
2017 in Hodgeville, SK and the second on January 24, 2017 in Herbert, SK. The same information 
was provided at each of the sessions for the convenience of attendees. The purpose of the first 
Open House was to provide preliminary project information regarding Project planning and 
development activities, as well as to provide an opportunity for the public to meet with the 
Project team.  

The Open Houses were communicated to the public via an advertisement in the Prairie Post and 
Herbert Herald that ran on January 20, 2017. Prior to the Open House, 1,142 invitations were 
mailed via Canada Post Neighbourhood Mail to postal codes in Swift Current, Gouldtown, 
Herbert, Main Centre, Rush Lake, Hodgeville, Morse, Prairie View, Waldeck, McMahon and 
Neidpath. Posters advertising the events were posted at local community halls, businesses, 
notice boards and RM offices.  

Fifteen people attended the first session in Hodgeville, SK, while thirty-one people attended in 
Herbert, SK. Questionnaires were distributed for attendees to provide feedback, ask questions, or 
identify concerns. Between the two Open House sessions, nine attendees completed the 
questionnaire. Of the attendees who completed questions, all nine felt that the Open House was 
helpful in understanding the potential effects of the proposed Project and indicated that after 
viewing the information provided at the Open House they were in support of the Project 
proceeding. When asked to rate the quality of supplementary information provided by 
representatives from Algonquin and Stantec when questions were posed, five responded 
‘excellent’, three responded ‘very good’ and one responded ‘adequate’.  

The questions, comments and concerns identified via the questionnaires completed at the first 
Open House pertained to:  

• Requests for further information regarding: 

− crew lodging through the life of the Project 

− location of the Project 
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− construction dirt work and aggregate supply 

− specific details of the Project, including tower and transmission line locations, 
remuneration to landowners, and how existing lines are affected  

• Comments in support of the Project included: 

− A local business owner felt the Project will boost the economy 

− “Good for the community” 

− “Green power, less carbon” 

− “Who can argue with clean energy” 

− A local landowner indicated that the Project generates another revenue stream for 
participants, creates jobs and diversifies the economy 

3.4.2.2 Open House 2 

The second round of open houses were also held as informal drop-in style information sessions in 
Hodgeville on June 19, 2017 and Herbert on June 20, 2017. The open houses were 
communicated to the public via an advertisement in the Prairie Post and Herbert Herald that ran 
on June 9 and 16, 2017. Invitations were again mailed via Canada Post Neighbourhood Mail to 
local postal codes and posters advertising the events were posted at local community halls, 
business, notice boards and RM offices.  

Seventeen attendees were recorded at the first session in Hodgeville on June 19. Questions 
recorded during the open house included:  

• General timeline for required documents from the RM of Lawtonia 

• Number of jobs to local residents 

• Project timeline 

At the second session held in Herbert on June 20, 35 people attended. Questions recorded 
during the open house included:  

• What is a Community Benefits Agreement? 

• A comment was made that the location and set up of the Open House could have better 
accommodated seniors, i.e., additional chairs set up. 
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Between the two open houses, three attendees completed questionnaires. All three 
respondents indicated that the open house was helpful in understanding the potential effects of 
the Project and that they were in support of the Project. When asked if there was a particular 
subject about which they would like to receive additional information, one respondent 
indicated they would like additional environmental information. Another respondent 
commented that “the information was excellent and the team members were exceptionally 
knowledgeable”.  

3.4.2.3 Open House 3 

The third Project open house occurred on September 27 and 28, 2017 in Hodgeville and Herbert 
respectively. The first session in Hodgeville was attended by 30 people, while 32 attended the 
second session Herbert. The open house in Herbert was also attended by a representative from 
the Swift Current Métis Local No. 35.  

Two attendees completed the provided questionnaire. Both respondents indicated that the 
open house was helpful in understanding the potential effects of the Project, the quality of the 
information provided was ‘Very Good’ and that there was enough information provided. Both 
respondents also indicated that they were in support of the Project. When asked if there was a 
particular subject about which they would like to receive additional information, one 
respondent indicated they would like additional information regarding housing and meals for 
crews and the other requested topographic maps.  

Questions recorded during the open house sessions included:  

• Safety – speed limits, near children/during project 

• Environmental – majority of migratory birds have not flown through Project area yet 

• How do we regulate contractors?  

3.4.3 Summary of Questions and Comments Raised During Engagement 
Activities 

Table 3-3 summarizes the results of the engagement process to date.  
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Table 3-3 Summary of Results of Engagement to date 

Group or Agency Issue Raised Proponent Response EIS Section Reference 

PPPI/ Saskatchewan 
Environmental Society/ 
Nature Saskatchewan   

Potential effects on 
native prairie 
grassland  

There are 0.6 ha of native 
prairie within the PDA. 
Proponent is trying to 
avoid construction in 
native prairie areas. 

Sections 7.4.2 and 7.4.3 

Saskatchewan 
Environmental Society/ 
Nature Saskatchewan  

Setbacks  Algonquin is trying to 
adhere to provincial 
Activity Restriction 
Guidelines  

Sections 8.2.2 and 8.4.2 

Saskatchewan Wildlife 
Federation 

Bird and bat mortality  Potential mitigation 
strategies to attempt to 
reduce bird/bat mortality 
were discussed, including 
changing turbine speed 
in various conditions. 

Section 8.4.3 

PPPI Inadequate turbine 
lighting resulting in 
increased bird 
mortality 

Turbine lighting will 
comply with Transport 
Canada lighting 
requirements 

Section 8.4.3.3.2. 

PPPI Unidentified heritage 
features 

Protocol for chance 
encounters of heritage 
resources is included in 
the EPP. In the event of a 
chance encounter, work 
will stop and assessment 
will be conducted in 
accordance with the 
HCB.  

Appendix C, Volume 1 

PPPI Interruption to farming 
operations 

Prior to construction, 
Algonquin will discuss with 
landowners to determine 
any areas of concern. 

Section 10.4.2.2 
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3.4.4 Summary of Indigenous Engagement  

The Project is located within Treaty 4 territory, signed in September 1874. The nearest First Nations 
to the proposed Project area are identified in Section 3.2.3.  

It is acknowledged that the Project occurs within the traditional territories of these Indigenous 
peoples. However, neither of the First Nations responded to invitations to engage regarding the 
Project. Of the 13 Métis Locals identified within 100 km of the Project, Algonquin is aware of one 
representative attending open houses in June and September. No concerns were raised. No 
requests for additional engagement (e.g., in-person meetings, additional community specific 
open houses) were received by Algonquin.  
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4.0 ENVIRONMENTAL ASSESSMENT SCOPE AND 
METHODOLOGY 

4.1 OVERVIEW OF THE APPROACH 

An overview of the methods used to conduct the EA of the Project is provided in this section. This 
EIS has been completed to meet the requirements of the Saskatchewan Environmental 
Assessment Act and the approved TOR for the EIS. The EIS follows a structured approach that: 

• Focuses on issues of greatest concern raised by regulators. 

• Considers key issues raised by the public, stakeholders and Indigenous people. 

• Integrates engineering design and programs for mitigation and follow-up into a 
comprehensive environmental planning process. 

The assessment focuses on the identification and assessment of potential adverse environmental 
effects of the Project on Valued Components (VCs). VCs are elements of the biophysical, social, 
cultural, and economic environments that, if altered by the Project, may be of concern to 
regulatory agencies, Indigenous peoples, resource managers, scientists, key stakeholders and/or 
the general public. 

Project-related environmental effects and cumulative environmental effects are assessed using 
a standardized methodological framework for each VC with standard tables and matrices to 
facilitate and document details of the evaluation. The residual Project-related environmental 
effects (i.e., those environmental effects that remain after the planned mitigation measures 
have been applied) are characterized using specific criteria that are defined for each VC (i.e., 
direction, magnitude, geographic extent, duration, frequency, reversibility, and context). The 
significance of the Project-related environmental effects is then determined based on pre-
defined criteria or thresholds (i.e., significance rating criteria). If there is an identified potential for 
the residual environmental effects of the project to interact cumulatively with the residual 
environmental effects of other past, present, and future (i.e., certain or reasonably foreseeable) 
projects, these cumulative environmental effects are assessed. 

The environmental effects assessment approach to be used in the EIS is shown graphically in 
Figure 4-1 and described in the sections below.  
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Figure 4-1 Overview of Environmental Assessment Method  
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4.2 SCOPING OF THE ASSESSMENT 

4.2.1 Selection of Valued Components 

VCs are important aspects of the ecological and socio-economic environments that are 
considered to be important from public, Indigenous, and/or scientific and technical 
perspectives. VCs are identified to focus the EA on those aspects of the environment that are 
valued and most likely to be affected by the Project and cumulative environmental effects. 

The selection of VCs was carried out in consideration of: 

• regulatory guidance and requirements, including the TOR approved by SKMOE 

• issues raised by regulatory agencies, key stakeholders, Indigenous peoples and the public 

• technical aspects of the Project (i.e., the nature and extent of Project components and 
activities) 

• existing environmental conditions in the Project area and an understanding of potential 
Project-environment interactions and potential environmental effects  

• an understanding of the sensitivity of the environmental aspects to disturbances typical of 
this type of Project 

• experience and lessons learned from similar wind energy projects 

• the professional judgment of the Project team 

In consideration of this, seven VCs were selected reflecting the anticipated Project-environment 
interactions, and based upon an understanding of the biophysical and socio-economic 
environments associated with this Project. The biophysical and socio-economic VCs considered 
in this EIS are:  

• Acoustic Environment 

• Vegetation and Wetlands 

• Wildlife and Wildlife Habitat 

• Heritage Resources 

• Land and Resource Use 

• Employment and Economy 

• Community Services and Infrastructure 
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Table 4-1 presents the VCs assessed in this EIS and the rationale for their selection, and also 
provides the rationale for excluding candidate VCs that were identified in SKMOE’s Guidelines 
for the Preparation of the Terms of Reference (SKMOE 2014a). In general, candidate VCs were 
excluded because it was concluded that: 1) no effect would occur on the VC; or 2) potential 
environmental effects would be negligible and could be fully addressed with standard 
mitigation measures; or, 3) effects would be addressed through the consideration of particular 
interactions with other VCs. 

Table 4-1 Selection of Valued Components 

Environmental 
Component 

Carried Forward 
as a VC? Rationale for Selection 

Atmospheric 
Environment 

NO The implementation of industry best practices and standard 
mitigation measures during construction will reduce the degree to 
which air quality is affected by the Project. As such, a change in air 
quality is expected to be negligible and air quality is not considered 
a VC for this Project. 

Acoustic 
Environment 

YES Project activities and infrastructure (e.g., turbines, substation) have 
the potential to cause noise that may adversely affect the existing 
acoustic environment resulting in possible community annoyance. 
Therefore, acoustic environment is carried forward as a VC. 

Geology NO Foundations for each WTG are not expected to adversely affect the 
geology of the Project area. The foundation design (i.e., dimensions, 
depth and type) will be based on a geotechnical evaluation of the 
site and construction of a foundation will incorporate industry best 
practices and standard mitigation measures. 

Terrain and 
Soils 

NO With the implementation of industry best practices and standard 
mitigation measures (e.g., redistributing soils on the landscape, 
avoiding steep slopes), the potential for a change in terrain or soil loss 
is expected to be low or negligible. Therefore, terrain and soils is not 
considered a VC for this Project. Changes to terrain and soils as it 
relates to agricultural practices will be considered in the land and 
resource use VC. 

Groundwater NO The Project is not expected to have substantive interactions that 
influence the quality and quantity of groundwater, so it is not 
included as a VC. However, groundwater as it relates to water wells 
and use is discussed in the land and resource VC. Groundwater as it 
relates to wetlands is considered in the vegetation and wetland VC. 

Surface Water NO This VC relates to surface water (including streams, rivers, lakes, 
reservoirs) that may be used by humans (e.g., source of 
fire-protection water, potable water, etc.). There are no major rivers 
or lakes located within the Project area and, with the implementation 
of standard mitigation measures, the Project is not expected to have 
an effect on the water quality and quantity of the few streams 
located within the Project area. As such, surface water is not 
considered a VC for this Project. Surface water, as it relates to the 
biophysical environment, is considered through the vegetation and 
wetlands, and wildlife and wildlife habitat VCs. 
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Table 4-1 Selection of Valued Components 

Environmental 
Component 

Carried Forward 
as a VC? Rationale for Selection 

Aquatic 
Environment 

NO There are no fisheries resources, as defined in the Fisheries Act, in the 
PDA and no Project effects on fish and fish habitat are expected. As 
such, the aquatic environment is not considered a VC for this Project. 

Vegetation 
and Wetlands 

YES Site preparation activities (e.g., clearing and grading) has the 
potential to cause changes to vegetation communities and plant 
species (including plant species at risk (SAR) protected under the 
Species at Risk Act [SARA] and species of management concern 
[SOMC]). There is also the potential for the Project to cause alteration 
or loss of wetland habitat. Vegetation and wetlands is therefore 
carried forward as a VC. 

Wildlife and 
Wildlife Habitat 

YES The Project has the potential to result in the alteration or loss of 
habitat for wildlife (including SAR and SOMC) and has the potential 
to cause injury or mortality to wildlife. As such, wildlife and wildlife 
habitat is carried forward as a VC. 

Biodiversity NO Biodiversity is inherently considered in relation to the vegetation and 
wetlands, and wildlife and wildlife habitat VCs. These VCs include an 
understanding of the number and type of species present and the 
range of habitats present, whether they are common species or 
habitats or SOMC. As such, efforts made to reduce effects of the 
Project on vegetation and wetlands and wildlife and wildlife habitat 
will also support efforts to conserve biodiversity. 

Heritage 
Resources 

YES Heritage resources have potential to occur in the Project area. 
Project activities (e.g., clearing, excavation) could result in changes 
to the environment that have potential to affect heritage resources. 
Although the Project will be designed to avoid ground disturbance at 
sites where heritage resources are known to be located, there is 
potential for Project-related ground disturbance to occur where 
previously unrecorded resources may be present. As such, heritage 
resources is carried forward as a VC. 

Land and 
Resource Use 

YES The Project has the potential to result in changes to the environment 
that could affect the current use of lands and resources (e.g., 
hunting, recreational use, agriculture) within the Project area. As 
such, land and resources use is carried forward as a VC. 

Employment 
and Economy 

YES The expenditures and employment associated with Project activities 
will affect local, regional, and provincial economic conditions 
through all phases of the Project. As such, employment and 
economy is carried forward as a VC. 

Community 
Services and 
Infrastructure 

YES Project-related requirements and the influx of Project personnel could 
increase the demand for local services and infrastructure, thereby 
potentially affecting the quality or availability of these amenities 
(positively and negatively) for local residents and other surrounding 
communities. As such, community services and infrastructure is 
carried forward as a VC. 

Human Health 
and Safety 

NO This component is considered through other VCs such as acoustic 
environment and community services and infrastructure. 
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4.2.2 Identification of Assessment Boundaries 

Consideration of environmental effects in this EIS is conceptually bound in both time and space. 
This is more commonly known as defining the spatial and temporal boundaries of the 
assessment. The spatial and temporal boundaries may vary among VCs, depending on the 
nature of the potential environmental effects. The spatial boundaries must reflect the 
geographic range over which the Project’s potential environmental effects may occur. Spatial 
and temporal boundaries have been developed in consideration of: 

• timing/scheduling of Project activities for all Project phases 

• natural variations of each VC 

• the time required for recovery from an environmental effect 

• potential for cumulative environmental effects 

4.2.2.1 Spatial Boundaries 

The spatial boundaries for the Project to be assessed are defined below with respect to Project 
activities and components. 

Project Development Area (PDA): The PDA encompasses the immediate area in which Project 
activities and components may occur. As such, the PDA represents the physical Project footprint 
and consists of the area of physical disturbance associated with WTGs, access roads, collector 
lines, substation, and temporary workspaces. 

Local Assessment Area (LAA): The LAA encompasses the area within which environmental 
effects from Project activities and components can be predicted or measured with a 
reasonable degree of accuracy and confidence that allows for assessment. The definition of the 
LAA may vary for each VC and is provided in its respective section of the EIS. 

Regional Assessment Area (RAA): The RAA is the area within which residual environmental 
effects from Project activities and components may interact cumulatively with the residual 
environmental effects of other past, present, and certain or reasonably foreseeable physical 
activities. The definition of the RAA may vary for each VC and is provided in its respective 
section of the EIS. 

While not formally a spatial boundary for the assessment, the Project area represents the overall 
planning area used in the ongoing evaluation and design phase, and within which data was 
collected to provide information specific to siting Project infrastructure away from sensitive 
features. 
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4.2.2.2 Temporal Boundaries 

Temporal boundaries identify when an environmental effect may occur in relation to specific 
Project phases and activities. The temporary boundaries are based on the timing and duration 
of Project activities and the nature of the interactions with each VC. The temporal boundaries 
for the Project include the following phases: 

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning. The effects assessment will focus on peak construction activity period for 
each VC. 

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years). The effects assessment will focus on peak operational 
activity period for each VC. 

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of underground collector lines and any associated reclamation activities. As part of 
decommissioning, certain components will be left in place as this approach usually results in 
fewer environmental effects. 

4.2.2.3 Administrative and Technical Boundaries 

Administrative and technical boundaries have been appropriately identified for each VC. 
Administrative boundaries include specific aspects of provincial and federal regulatory 
requirements, standards, objectives, or guidelines along with regional planning initiatives 
relevant to the assessment of the Project’s potential for environmental effects. Technical 
boundaries include technical limitations for the evaluation of potential environmental effects of 
the Project, and may include limitations in scientific and social information, data analyses, 
monitoring programs or interpretive methods. 

4.2.3 Significance Criteria 

Rating criteria are specifically defined for each VC to provide the threshold for determining the 
significance of residual adverse environmental effects. 

• in consultation with the appropriate regulatory agency for a particular VC (where 
applicable) 

• using information obtained in issues scoping 

• using available information on the status and characteristics of each VC 
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• using applicable regulatory documents, environmental standards, guidelines or objectives 
where available 

• using the professional judgment of the EA Project team 

These criteria or thresholds establish a level beyond which a residual environmental effect would 
be considered significant (i.e., an unacceptable change). Thresholds may be based on 
regulations, standards, resource management objectives, scientific literature, or ecological 
processes (e.g., desired states for wildlife habitats or populations). Where pre-established 
standards or thresholds do not exist, significance criteria have been defined qualitatively and 
justifications for the criteria provided. 

Additional analysis criteria (i.e., direction, magnitude, geographic extent, frequency, duration, 
reversibility, and context) are also identified and defined for each VC to support 
characterization of the nature and extent of residual environmental effects.  

4.2.4 Existing Conditions 

Existing (‘baseline’) environmental conditions are described for each VC. In many cases, existing 
conditions expressly or implicitly include those environmental effects that may be or may have 
been caused by other present or past projects or activities that are or have been carried out. In 
focusing on VCs, the description of existing conditions is at a level of detail and scope that 
supports the assessment of environmental effects. Information is derived from available sources, 
and field study and reconnaissance or analysis conducted in support of the EA. In addition, the 
existing conditions for the biophysical and socio-cultural and economic environment are 
provided at a high level to provide an overview of the setting for the Project, to support an 
understanding of the receiving environment, and enable an understanding of how the current 
environmental conditions might be affected by the Project. As appropriate, the baseline data 
allow for understanding of trends and changing conditions in the environment. Baseline 
information is limited to that which is necessary to assess the environmental effects of the Project 
and support recommendations for mitigation, monitoring and follow-up. 

4.2.5 Potential Project-VC Interactions 

For each VC, a table is prepared to identify Project components and physical activities that may 
interact with the VC through the identified environmental effects. Table 4-2 provides an example 
of the format in which the information is presented. 
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Table 4-2 Potential Project-VC Interaction Example Table 

Project Components and Physical Activities 

Potential Environmental Effects 

Effect 1 Effect 2 

Construction 

Site preparation, including clearing and grading of WTG locations, 
access roads, and temporary workspaces 

  

Installation of WTG foundations and turbine erection   

Installation of collector lines and substation –  

Reclamation and site landscaping   

Operation and Maintenance 

Operation of WTGs and substation, including access road use  – 

WTG routine and unplanned maintenance –  

Routine and unplanned maintenance of collector and substation 
infrastructure 

  

Decommissioning 

Equipment dismantling, access removal, collector and substation 
removal  

  

Site reclamation –  

NOTES: 
“” = Potential interactions that might cause an effect. 
–- = Interactions between the Project and VC are not expected. 

 

Once interactions that are likely to have effects are identified, one or more measurable 
parameter(s) are selected to facilitate quantitative (where possible) and qualitative 
measurement of potential Project effects and cumulative effects. An example includes the 
spatial extent of wildlife habitat that may be affected. The measurable parameter that is 
selected must provide defensible and acceptable means to measure the change in condition 
of a VC between its existing condition and its condition during the selected timeframe (e.g., 
during construction or during operation). The degree of change in these measurable 
parameters is used to help characterize Project-specific and cumulative environmental effects 
and to evaluate the significance of those effects. 
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4.2.6 Assessment of Project-related Environmental Effects 

Potential Project-related environmental effects are changes to the ecological, socio-cultural 
and economic environments that could be caused by a project or activity arising solely as a 
result of the proposed physical activities associated with the Project. Potential environmental 
effects can be classified as adverse, neutral or positive. 

As discussed in Section 4.2.5, the potential environmental effects resulting from the interactions 
identified in the matrix table by a check mark require further assessment for each VC. The 
assessment includes: 

• identification of environmental effects mechanisms (i.e., identification of the means by 
which the Project could result in an environmental effect on the VC) 

• description of the mitigation measures proposed to reduce or eliminate potential 
environmental effects, including industry standards, best management practices and 
environmental protection measures 

• identification and characterization of the nature and extent of residual environmental 
effects (i.e., those environmental effects that remain after the proposed mitigation measures 
have been applied) through application of specific analysis criteria (i.e., direction, 
magnitude, geographic extent, frequency, duration, reversibility, and ecological and 
socio-economic context) 

• determination of significance 

Residual environmental effects are characterized for each Project phase, where applicable. The 
specific criteria used in the characterization of residual effects are described in Table 4-3. Where 
possible, the magnitude, geographic extent and duration of potential effects of specific VCs 
were quantified. Where these characteristics could not be expressed quantitatively, they were 
described using qualitative terms that are defined specifically for each VC or potential 
environmental effect. 

Upon completion of the evaluation of environmental effects, including cumulative 
environmental effects, the residual adverse environmental effects are assigned an overall rating 
of significance for each of the Project phases, as well as accidents and malfunctions for the 
Project overall. Where residual environmental effects are predicted, the level of confidence of 
occurrence is also given for each prediction. 
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Table 4-3 Characterization of Residual Environmental Effects on the Environment 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive – a residual effect that moves measurable 
parameters in a direction beneficial relative to baseline. 
Adverse – a residual effect that moves measurable 
parameters in a direction detrimental relative to 
baseline. 
Neutral – no net change in measurable parameters 
relative to baseline.  

Magnitude The amount of change in 
measurable parameters or 
the VC relative to existing 
conditions  

Negligible – no measurable change 
Low – a measurable change but [expression of a 
degree of change relevant to that VC] 
Moderate – a measurable change but less than high 
High – a measurable change of [expression of a 
degree of change relevant to that VC] 

Geographic 
Extent 

The geographic area in 
which a residual effect 
occurs  

PDA – residual effects are restricted to the PDA 
LAA – residual effects extend into the LAA 
RAA – residual effects interact with those of other 
projects in the RAA 

Duration The period of time 
required until the 
measurable parameter or 
the VC returns to its 
existing condition, or the 
residual effect can no 
longer be measured or 
otherwise perceived 

Short-term – residual effect restricted to the duration of 
the activity or to the construction phase  
Medium-term – residual effect extends throughout 
construction and up to 10 years during operation, or 
throughout the operation phase alone 
Long-term – residual effect extends beyond 
decommissioning (>25 years)  

Frequency Identifies how often the 
residual effect occurs and 
how often during the 
Project or in a specific 
phase 

Single event – residual effect occurs once 
Multiple irregular event – residual effect occurs 
sporadically and intermittently 
Multiple regular event – residual effect occurs 
repeatedly and regularly 
Continuous – residual effect occurs continuously 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
Project activity ceases 

Reversible – residual effect is likely to be reversed after 
activity completion and/or reclamation 
Irreversible – residual effect is unlikely to be reversed 

Ecological and 
Socio-economic 
Context  

Existing condition and 
trends in the area where 
residual effects occur 

Undisturbed – area is relatively undisturbed or not 
adversely affected by human activity  
Disturbed – area has been substantially previously 
disturbed by human development or human 
development is still present 
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4.2.7 Assessment of Cumulative Environmental Effects 

Cumulative adverse environmental effects are assessed that are predicted to result from the 
Project’s residual effects, in combination with the potential residual effects of other past, present, 
or reasonably foreseeable future projects or physical activities. 

Existing environmental conditions reflect cumulative effects on the environment from past 
projects and activities, to which the Project may incrementally add effects. The focus of the 
cumulative effects assessment is on future conditions. Each VC section discusses briefly how 
current environmental conditions were created by past and present physical activities and 
resource uses in their respective RAA. From that, for each VC where there is a residual effect, a 
description is provided of how the Project and other existing and known future projects 
cumulatively may affect the VC. For each of these potential cumulative effects, the 
mechanisms are characterized by which they may occur and change the state of the VC within 
the RAA relative to existing conditions. 

Two conditions must be met for the Project to act cumulatively with the residual environmental 
impacts of other activities: 

• There are residual Project-related adverse effects on the VC; and 

• These residual Project-related effects act cumulatively with adverse effects of other past, 
present, or reasonably foreseeable future projects or physical activities. 

A Project and activity inclusion list was developed that identifies other past, present, and 
reasonable foreseeable projects and physical activities that have residual adverse 
environmental effects that could overlap spatially and temporally with Project residual effects 
(Table 4-4). Reasonable foreseeable projects and activities are defined as those that: (a) have 
been publicly announced with a defined project-execution period and with sufficient project 
details that allow for a meaningful assessment, (b) are currently undergoing an environmental 
assessment; or (c) are approved (and may still be in a post-approval permitting process).  
Table 4-4 presents the Project and Activity Inclusion List compiled for the VC-specific RAA that 
has the largest extent (i.e., Employment and Economy VC; see Section 11.1.4). Any past, present, 
and reasonable foreseeable projects and physical activities occurring in the portion of the 
Heritage Resources RAA (see Section 9.1.4) that does not overlap with the Employment and 
Economy VC were also included in Table 4-4; the RAAs for all other VCs were located entirely 
within the Employment and Economy RAA. From this list, each VC will present a Project and 
Activity Inclusion List that represents the past, present, and reasonable foreseeable projects and 
physical activities that occur within their respective RAA.  

A search was conducted using available data and online databases for other existing and 
planned future projects and physical activities (SaskPower 2017, SKMOE 2017d). Specific projects 
and activities that were identified for inclusion in the cumulative effects assessment as of 
November 13, 2017, are provided in Table 4-4.  
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Table 4-4 Project and Activity Inclusion List 

Type of 
Project/Activity 

Specific 
Project/Activity General Location Description 

Past and Present 

Agricultural 
Conversion 

- - Historical and current agricultural 
conversion practices, including 
cultivation and seeding. Current land 
use in the employment and economy 
RAA is characterized by intensive 
cropland agricultural activities and 
some range-management practices. 
Intensive on-going agricultural 
activities include ploughing, seeding, 
pesticide/herbicide spraying, and 
harvesting. 

Oil and Gas 
Developments 

- - Historical and current oil and gas 
developments. 

Power Generation, 
Transmission and 
Distribution 

- - Historical and current power 
generation developments (e.g., 
electrical transmission lines, natural 
gas plants, wind and solar energy 
facilities). 

Power Generation, 
Transmission and 
Distribution 

Morse Wind Farm Morse, SK A 23 MW wind facility, located south 
of Morse, SK, owned by Algonquin and 
operated by Liberty Power. 

Power Generation, 
Transmission and 
Distribution 

Centennial Wind 
Farm 

Swift Current, SK A 150 MW wind facility, located 
southeast of Swift Current, SK, owned 
and operated by SaskPower. 

Power Generation, 
Transmission and 
Distribution 

Sunbridge Wind 
Farm 

Gull Lake, SK An 11 MW wind facility, located 
southeast of Gull Lake, SK, owned and 
operated by SaskPower. 

Power Generation, 
Transmission and 
Distribution 

Cypress Wind Farm Gull Lake, SK An 11 MW wind facility, located 
southwest of Gull Lake, SK, owned and 
operated by a partnership between 
Suncor Energy Inc. and Enbridge Inc. 

Recreational 
Activities 

- - Historical and current use of lands for 
recreational purposes, including 
recreational hunting and trapping. 

Residential 
Developments 

- - Historical and current use of lands for 
residential development.  

Resource Extraction 
Activities 

- - Historical and current resource 
extraction activities (e.g., gravel 
extraction, mining). 
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Table 4-4 Project and Activity Inclusion List 

Type of 
Project/Activity 

Specific 
Project/Activity General Location Description 

Resource Extraction 
Activities 

Belle Plaine Potash 
Solution Mine 

Belle Plaine, SK The Belle Plaine potash solution mine, 
operated by the Mosaic Company, 
produces potash that is used as 
fertilizer.  

Resource Extraction 
Activities 

Sodium Sulphate 
Mine 

Chaplin, SK Saskatchewan Minerals and Mining 
Inc. operates the Chaplin plant that 
produces natural sodium. 

Road Developments - - Historical and current road 
developments (e.g., highways, gravel 
roads). 

Future 

Agricultural 
Conversion 

- - Agricultural (e.g., ploughing, seeding, 
pesticide/herbicide spraying, 
harvesting) and range management 
(e.g., grazing of livestock) activities 
occur in rural areas throughout the 
employment and economy RAA and 
is expected to continue in the future.  

Oil and Gas 
Developments 

- - Oil and gas exploration will continue 
within the employment and economy 
RAA depending on market conditions 
and land access. 

Power Generation, 
Transmission and 
Distribution 

- - Power generation activities (e.g., 
electrical transmission lines, natural 
gas plants, wind and solar energy 
facilities) occurs throughout the 
employment and economy RAA and 
is expected to continue in the future. 

Power Generation, 
Transmission and 
Distribution 

SaskPower Blue Hill 
Interconnection 
Project 

Proposed Blue Hill 
Wind Energy 
Project to 
SaskPower 
Switching Station 

SaskPower transmission line to be built 
from Blue Hill substation to a 
SaskPower switching station. Location 
and design of transmission line and 
switching station are not known at the 
time of the EIS.  

Power Generation, 
Transmission and 
Distribution 

Pasqua to Swift 
Current 230 kV 
Transmission Line 
Project 

Moose Jaw to 
Swift Current, SK 

Approximately 160 km long 230 kV 
and 138 kV transmission lines 
connecting Pasqua Switching Station 
with Swift Current Switching Station. 
The 230 kV ROW will be 40 m wide and 
the 138 kV ROW will be 35 m. 
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Table 4-4 Project and Activity Inclusion List 

Type of 
Project/Activity 

Specific 
Project/Activity General Location Description 

Power Generation, 
Transmission and 
Distribution 

Chinook Power 
Station 

Swift Current, SK A 350 MW combined cycle natural 
gas facility that will support the 
integration of renewable power 
generation and provide replacement 
power for the retirement and/or 
refurbishment of conventional coal-
fired plants. 

Power Generation, 
Transmission and 
Distribution 

Potential future 
gas plant 

Belle Plaine, SK; 
Grand Coulee, 
SK; Kronau, SK; 
Moose Jaw, SK 

A 350 MW to 700 MW natural gas plant 
(size to be determined). SaskPower is 
currently considering four different 
sites. 

Recreational 
Activities 

- - Recreational hunting and trapping 
activities on Crown land and on 
private land where permitted by the 
Crown/landowner and when in 
season occurs within the employment 
and economy RAA and is expected to 
continue into the future. 

Residential 
Developments 

- - Residential developments will continue 
within villages, towns and cities 
located in the employment and 
economy RAA. 

Resource Extraction 
Activities 

- - Resource extraction activities (e.g., 
gravel extraction, mining) will continue 
within the employment and economy 
RAA based resource availability and 
demand. 

Road Developments - - Road development and maintenance 
activities occurs throughout the 
employment and economy RAA and 
is expected to continue in the future. 
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4.2.8 Effects of the Environment on the Project 

Effects of the environment on the Project, while not identified as a VC, were also assessed. These 
are considered effects that the environment may have on the Project. This includes the sensitivity 
of the Project to variations in meteorological conditions and to natural hazards. The effects of 
the environment on the Project are assessed in consideration of existing and future conditions 
and the potential Project interactions. 

The discussion of each effect of the environment on the Project includes potential Project 
interactions and planned design and mitigation strategies for reducing the likelihood of a 
significant effect on the Project, such as specifying equipment most appropriate for the Project 
location and setting. For example, excess icing of turbine blades may occur during extreme 
freezing rain conditions; however operational protocols will allow for these types of events to be 
anticipated and for turbines to be shut down, limiting potential damage. Similar scenarios could 
be expected during extremely high wind events. 

4.2.9 Accidents and Malfunctions 

While not identified as a VC, the environmental effects of accidents, malfunctions and 
unplanned events were also assessed. This evaluation focused on events that are unlikely to 
occur during the lifetime of the Project based on the nature of the Project and the potential 
Project-related effects that may occur. The evaluation also considers that the events, if they 
were to occur, could result in significant environmental effects even if their likelihood of 
occurrence is low. Although these events are rare, Project design and construction and 
operational protocols will be developed so that appropriate response options are developed. 
This could include site preparation and management practices during construction, operational 
monitoring and response protocols during operation. 

For example, a spill of hazardous liquids such as fuel has the potential to occur. The frequency of 
hazardous material releases to the environment can be reduced or avoided through planned 
design, equipment maintenance, routine inspections, proper fueling procedures, and other 
mitigation measures. In addition, the availability of equipment to properly respond to the event 
will also be planned. 

4.2.10 Follow-up and Monitoring 

Follow-up and monitoring measures are described in the EIS, where applicable, to verify 
environmental effects predictions and/or assess planned mitigation effectiveness. Additionally, 
potential ‘compliance monitoring’ to fulfill conditions of formal approvals or legal permits, have 
been described, as applicable and appropriate. 
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5.0 ENVIRONMENTAL SETTING 

Section 5.0 provides a summary of the environmental context for the Project. The region 
described relates to the Project area defined in Section 2.2 and depicted on Figure 1-1. The 
Project area represents the overall area in which the Project was sited. Sections 5.1.1 through to 
5.1.10 focus on the local aspects of the existing Project conditions, specifically those aspects that 
are expected to have the potential for change because of the Project. 

5.1 EXISTING CONDITIONS 

The Project area is situated in the Mixed Grassland ecoregion with portions overlapping the Swift 
Current Plateau and the Chaplin Plain landscape areas (Acton et al. 1998). The Mixed Grassland 
ecoregion is a semiarid ecoregion found in southwestern Saskatchewan and southeastern 
Alberta and forms part of the Great Plains of North America. The region is composed of upper 
Cretaceous sediments and is covered almost entirely by kettled, loamy glacial till, undulating to 
dissected, loamy lacustrine sediments, and hummocky sandy eolian deposits. Soils are mainly 
Brown Chernozemic and Solonetzic. It is generally characterized by natural vegetation 
communities containing spear grass, blue grama, wheat grass, with associated species of June 
grass and dryland sedges, among others. Scrubby tree species typically occur to a limited 
extent on shaded slopes of valleys and river terraces. Approximately half the ecoregion is 
cultivated with annual crops; the remaining land is used for pasture and rangeland with remnant 
patches of natural vegetation communities undisturbed by agriculture and livestock production. 
This ecoregion has not been modified to the same extent as the Aspen Parkland or Moist Mixed 
Grassland (Acton et al. 1998). 

The Project area, which is mainly cultivated land, also lies within the Missouri Coteau of the Prairie 
Pothole Region, which is characterized by numerous depressional wetlands that contribute 
substantially to the regional biodiversity. The Canadian portion of the Prairie Pothole Region is 
identified as Bird Conservation Region 11, which contains 341 species of birds within its 
467,000 km2 area (Environment Canada [EC] 2013). There are also an estimated 51 species of 
mammals and 15 reptiles and amphibians in the southern grasslands of Saskatchewan (Acton et 
al. 1998). 

There are no large waterbodies within the Project area, though at a regional level it is located 
5.0 km southwest of Reed Lake (with the nearest WTG being proposed 8 km from Reed Lake) 
and 4.5 km east of the Highfield Reservoir. 

Further details describing regional characteristics are outlined below. 
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5.1.1 Atmospheric Environment 

The air quality conditions are typical of a rural, agricultural environment in Saskatchewan. The air 
quality is good with localized periods of decreased air quality mostly due to farming (e.g., dust 
from exposed fields and cultivation) and road traffic (e.g., dust, vehicle exhaust). Background 
noise levels relate mostly to environmentally-caused noise (e.g., wind) as well as noise due to 
farming activities and traffic. 

5.1.2 Geology, Terrain and Soils 

The bedrock underlying most of the Mixed Grassland ecoregion is marine sedimentary rocks of 
the Bearpaw Formation (Acton et al. 1998). The Bearpaw Formation sediments typically consist 
of clays and shales with some deposits of bentonite (Acton et al. 1998). The majority of the 
Project area is in moderate (43.6%) or gentle (32.6%) slope classes that would not limit the ability 
of Project construction (Natural Resources Canada 2000). Only a small portion (7.1%) of the 
Project area consists of steep slopes with none of the Project area classed as very steep slopes. 

Soils in the Project area are primarily of the Chernozemic soil order (Ayres et al. 1985). The soil 
agricultural capability ratings for soils in the Project area range from Class 3 to 7 with Class 4 (i.e., 
severe limitations) having the highest amount at 79.5% (Canada Land Inventory [CLI] 1972). 
Moisture limitations (subclass M) is the most frequent primary limitation to agriculture within the 
Project area. Lesser, but notable, portions of the Project area are limited by topography (20.1%) 
and stoniness (12.6%) (CLI 1972). 

5.1.3 Surface Water and Groundwater 

The Project area is part of the Old Wives drainage basin in Saskatchewan (Acton et al. 1998). 
There are no major rivers or lakes located within the Project area; however, several wetlands 
occur (see Section 7.0). The groundwater bedrock aquifers in the Project area are associated 
with the Judith River and Bearpaw formations (Acton et al. 1998). In the Project area, the aquifer 
vulnerability index is extremely low for both formations (Water Security Agency [WSA] 2007a, 
2007b).  

5.1.4 Aquatic Resources 

Within the Project area, there are no fish-bearing waterbodies or watercourses (HABISask 2017a).  

5.1.5 Vegetation and Wetlands 

The majority of the Project area terrestrial land cover consists of cultivated land (i.e., annual 
cropland) (73.3%), followed by tame pasture (8.5%), hayland (7.7%), and native prairie (5.4%). 
There is also a relatively small amount of developed, shrubland, and exposed/barren land. The 
native prairie is mainly found throughout the western portion of the Project area where the more 
variable topography (e.g., hills and ephemeral drainage coulees) creates challenges to 
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agricultural practices and where soils are less suitable to crop production. The native prairie 
patches within the Project area are generally smaller remnant patches. 

Based on the Agricultural and Agri-Food Canada (AAFC; 2015a) and CanVec (Natural 
Resources Canada 2016) datasets, wetlands and water combined represented less than 3% of 
the landscape in the Project area. Average wetland polygon and water polygon sizes of those 
identified within the digital layers available for the Project area were 0.3 ha and 1.2 ha, 
respectively. Most wetlands are located in the northern and eastern portions of the Project area 
where the landscape has less variable topography and is suitable for smaller wetland basin 
formation.  

The AAFC and CanVec datasets tend to underrepresent the number of wetlands on the 
landscape. Smaller ephemeral (Class I), temporary (Class II) and seasonal (Class III) wetlands 
may not hold water at the time imagery used for land cover classification is taken and are often 
misclassified as terrestrial land cover. There were no historical records of plant SAR and SOMC 
within the Project area (HABISask 2017b, 2017c).  

5.1.6 Wildlife 

The majority of the terrestrial component of the Project area consists of cultivated land (73.3%) 
with interspersed patches of developed land, wetlands and water, native prairie, shrubland, 
tame pasture and hayland. While agricultural land cover does provide some habitat 
requirements for species that use crops as food, it is less useful for breeding of birds and other 
wildlife due to regular disturbance of agricultural machinery, which may destroy nests and 
disturb young animals. The areas of natural land cover (e.g., native prairie, wetlands, shrubland, 
tame pasture) could provide suitable habitat to a variety of wildlife species, though there is 
limited extent of large contiguous blocks of suitable habitat for grassland-dependent species, 
such as burrowing owls (Athene cunicularia), ferruginous hawks (Buteo regalis) and Sprague’s 
pipits (Anthus spragueii). Based on AAFC (2015a) there is a small portion (2.8%) of the Project 
area that contain wetlands and waterbodies. These would serve as habitat for waterfowl, some 
species of waterbirds, and amphibians, as well as water sources for terrestrial wildlife species.  

The Project area does not overlap any critical habitat defined by Environment and Climate 
Change Canada in species recovery strategies. It also does not overlap any portions of 
identified Terrestrial Wildlife Habitat Inventory areas (Hart et al. 1979). This inventory database 
was one the earliest efforts by the Government of Saskatchewan to identify areas of importance 
to wildlife species of management concern and game species, and are based on land cover 
and habitat associations.  

The Project area does not overlap any wind energy project avoidance zones identified by 
SKMOE (SKMOE 2017a). The nearest avoidance zone is associated with the Reed Lake Important 
Bird Area (IBA) which is located 7 km to the north of the Project area. Reed Lake is an IBA for 
staging migratory aquatic and shorebird species. There are no IBAs or large bodies of aquatic 
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habitat directly south of the Project. The nearest IBA south of the Project area is Grasslands 
National Park located over 100 km away, and which is an IBA for terrestrial species. Therefore, 
the Project area is not situated between IBAs and in a potential regional movement corridor of 
birds. 

Within the Project area there are no designated wildlife conservation lands. The nearest 
designated land (i.e., WHPA land) is located 1.6 km west of the Project area boundary. 

The land cover within the Project area potentially serves as habitat for a variety of mammal, 
bird, amphibian, reptile, and invertebrate wildlife species typically found in the Mixed Grassland 
ecoregion. Wildlife SAR and SOMC in the Mixed Grassland ecoregion are included as SAR and 
SOMC mostly due to loss of natural land cover, particularly native prairie, that provides essential 
habitat to sustain populations. The portions of native prairie in the Project area (5.4%), 
predominantly in the southwest, may provide habitat for grassland-dependent SAR and SOMC, 
such as ferruginous hawks, Sprague’s pipits, burrowing owls, and chestnut-collared longspurs 
(Calcarius ornatus). Reed Lake to the north of the Project area provides habitat for resident and 
migrant shorebird, waterbird and waterfowl, including SAR and SOMC, during migration or as a 
destination for breeding purposes. 

There is potential for one resident bat SAR in the Project area, the little brown myotis (Myotis 
lucifugus), as well as several migratory species that may pass through the Project area between 
their breeding and wintering grounds. Within the Project area, nine historical occurrences of 
wildlife SAR and SOMC were found, all birds, six of which consisted of ferruginous hawks (Buteo 
regalis) (HABISask 2017b, 2017c). The remaining birds included barn swallow (Hirundo rustica), 
loggerhead shrike (Lanius ludocivianus excubitorides) and long-billed curlew (Numenius 
americanus).  

5.1.7 Heritage Resources 

Within the Project area boundary, there are four recorded heritage resources including two 
artefact/feature combinations, one artefact scatter and one possible burial (which is 
designated as a Site of Special Nature). 

Of the 470 quarter sections entirely or partially in the Project area, 202 were identified as heritage 
sensitive. These quarter sections were found mainly in the western portion of the Project area 
where there is a greater abundance of unbroken land.  
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5.1.8 Land and Resource Use 

The primary land use within the Project area is agriculture (89.6%) in the form of cropland, 
pasture and hayland for livestock production (AAFC 2015a). Natural land cover types (i.e., not 
used for anthropogenic purposes) combined, including terrestrial native vegetation and water 
or wetlands, represents a smaller proportion of the land (8.4%). There is also a small area (1.9%) of 
developed land, which largely represents roads and rural residential developments. 

With the exception of two quarter sections, all land within the Project area is privately owned 
and do not have special designations or easements. There are two adjacent quarter sections 
(SE and SW-16-14-08-W3) of crown land located within the Project area along the southern edge 
that are used for pasture and hayland (HABISask 2017a). 

There are six abandoned oil or gas well within the Project area, but no active wells or planned 
drilling activities (Saskatchewan Ministry of Economy 2017). There are 94 groundwater wells 
identified within the Project area that may be used as residential or livestock water sources (WSA 
n.d.a).  

There are no named surface water bodies within the Project area that provide recreational or 
commercial value, such as boating or fishing.  

Reed Lake is a popular location for migratory bird viewing, however, the Project area is located 
7 km from the Reed Lake IBA boundary and will not affect the public’s ability to use this lake for 
recreational purposes. 

In addition to the roads identified within the Project area, there are two numbered roads where 
the Project may be visible by passing motorists. These include: 

• Route No. 363, which passes 1 km from southwest boundary of the Project area 

• Highway No. 1 approximately 2.3 km north of the Project area boundary 

5.1.9 Employment and Economy 

The Project area overlaps two RMs, Morse (No. 165) and Lawtonia (No. 135). The population of 
the RM of Morse, exclusive of towns, was 401 in 2011, which is a 7.8% reduction from the 2006 
census count of 435. The RM of Lawtonia, however, saw a 22% population increase from 2006 
(n = 356) to 2011 (n = 434) (Statistics Canada 2016). 

There are no communities located within the identified Project area. Nearby communities and 
the closest major centers are Herbert, Morse, Hodgeville and Swift Current (Statistics Canada 
2016). 
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5.1.10  Community Services and Infrastructure 

With the exception of agricultural infrastructure, there are no industrial developments within the 
Project area. The nearest high-voltage transmission line to the Project traverses the northernmost 
quarter section of the Project area. Throughout most of the Project area there is a network of 
developed grid roads. There are also several numbered provincial roads, including: 

• Route No. 720, which transects the Project area in the southern portion 

• Route No. 612 that transects the western portion of the Project area 

• Highway No. 19 directly adjacent to the east boundary of the Project area 
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6.0 ASSESSMENT OF POTENTIAL EFFECTS ON ACOUSTIC 
ENVIRONMENT 

The Acoustic Environment is a VC because activities during construction, operation and 
maintenance, and decommissioning of the Project will generate noise. For the purposes of the 
EIS, noise is considered unwanted sound and has the potential to affect the health and well-
being of humans. This section of the EIS defines and describes the scope of the assessment of 
potential effects on the acoustic environment and focuses on human receptors at residential 
locations during the operation and maintenance phase.   

Noise effects on wildlife are assessed in Section 8.0. 

6.1 SCOPE OF ASSESSMENT 

6.1.1 Regulatory and Policy Setting 

There is no wind power generation noise regulation in the Province of Saskatchewan. As such, in 
the absence of provincial guidance or regulations, assessment of the acoustic environment in 
the EIS uses the Ontario Ministry of the Environment and Climate Change (MOECC) Noise 
Guidelines for Wind Farms (MOECC 2016) level of 40 dBA sound level limit (SLL) to determine a 
significant adverse effect threshold. The SLL of 40 dBA for a Class 3 area is the most stringent in 
the guideline. A Class 3 area is defined as a rural area with an acoustical environment that is 
dominated by natural sound having little or no road traffic, such as a small community and 
agricultural area. The entirety of the PDA and LAA is considered to be a Class 3 area in this 
assessment.  

Other relevant assumptions appropriate for a prairie environment were also used during 
modeling of the potential acoustic effects and are stated in the Noise Impact Assessment (see 
Appendix E). 

6.1.2 Consideration of Issues Raised during Engagement 

To date, no concerns related to the acoustic environment have been raised during 
engagement with regulators, stakeholders, community members and Indigenous groups. 
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6.1.3 Potential Effects, Pathways and Measurable Parameters 

The key issues and concerns pertaining to the acoustic environment assessment are potential 
effects from Project activities that may result in a change in the existing acoustic environment.  

The measurable parameter for noise used for assessing change in the existing acoustic 
environment is the one hour equivalent sound level (Leq,1HR). Table 6-1 summarizes the potential 
effect, measurable parameter(s), and rationale for their selection. 

Table 6-1 Potential Effects, Effects Pathways and Measurable Parameters for 
Acoustic Environment 

Potential Environmental Effect Effect Pathway  
Measurable Parameter(s) and 

Units of Measurement 

Change in existing acoustic 
environment 

Project noise emission can have 
potential annoyance effects on 
human receptors   

A-weighted one hour equivalent 
sound pressure level Leq,1HR (dBA) 

6.1.4 Boundaries 

6.1.4.1 Spatial Boundaries 

The spatial boundaries for the acoustic environment assessment are as follows: 

Project Development Area (PDA): The PDA is represented by the physical Project footprint and 
consists of the area of physical disturbance associated with Project components, i.e., WTGs, 
access roads, collector lines, substation and temporary workspaces.  

Local Assessment Area (LAA): The LAA is defined as a 3 km buffer around the Project PDA as this 
area encompasses Project-related noise emissions. This boundary was determined, based on 
professional judgement and a conservative approach, to be a sufficiently large area to capture 
all receptors that may be affected by the Project.  

There is no Regional Assessment Area (RAA) defined for the acoustic environment as the 
MOECC Noise Guidelines for Wind Farms (MOECC 2016) considers Project-only noise effects; 
therefore, there are no cumulative noise effects to consider and the LAA is sufficient for the 
assessment of potential effects on the acoustic environment.  

There are 25 residential receptors identified within the LAA. Figure 6-1 shows the receptor 
locations, Project layout (i.e., locations of WTGs, substations, access roads and collector lines), 
and LAA. 
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6.1.4.2 Temporal Boundaries 

Temporal boundaries have been established by determining the period of time over which the 
effects of the Project are to be considered. Each of the Project phases is defined as follows: 

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning.  

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years).  

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of the collector lines, and any associated reclamation activities. As part of decommissioning, 
certain components will be left in place as this approach usually results in fewer 
environmental effects. 

The Project operation and maintenance phase is included in the acoustic environment 
assessment. 

6.1.4.3 Administrative and Technical Boundaries 

There are no established or regulated administrative and technical boundaries for completing a 
noise assessment for a wind project in Saskatchewan. In this absence, an overall approach to 
the noise assessment is used as described in Section 6.1.1. 

6.1.5 Residual Effects Characterization 

Terms used to characterize the residual environmental effects on acoustic environment are 
summarized in Table 6-2. 
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Table 6-2 Characterization of Residual Effects on Acoustic Environment 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive – a residual effect that moves measurable 
parameters in a direction beneficial to acoustic 
environment relative to baseline. 
Adverse – a residual effect that moves measurable 
parameters in a direction detrimental to acoustic 
environment relative to baseline. 
Neutral – no net change in measurable parameters for 
the acoustic environment relative to baseline.  

Magnitude The amount of change in 
measurable parameters or 
the VC relative to existing 
conditions  

Low –  Project noise level below or equal to the noise 
guideline sound level limit of 40 dBA at the receptor 
High – Project noise level above the noise guideline 
sound level limit of 40 dBA at the receptor 

Geographic 
Extent  

The geographic area in 
which a residual effect 
occurs  

PDA – residual effects are restricted to the PDA 
LAA – residual effects extend into the LAA 

Duration The period of time 
required until the 
measurable parameter or 
the VC returns to its 
existing condition, or the 
residual effect can no 
longer be measured or 
otherwise perceived 

Short-term – residual effect restricted to construction 
phase 
Medium-term – residual effect extends through the 
operation and maintenance phase 
Long-term – residual effect extends beyond the life of 
the project  

Frequency Identifies how often the 
residual effect occurs and 
how often during the 
Project or in a specific 
phase 

Single event – occurs once throughout assessment 
period 
Multiple irregular event – occurs at no set schedule 
Multiple regular event – occurs at regular intervals  
Continuous – occurs continuously 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
project activity ceases 

Reversible – the residual effect is likely to be reversed 
after activity completion and reclamation 
Irreversible – the residual effect is unlikely to be 
reversed 

Ecological and 
Socio-economic 
Context 

Existing condition and 
trends in the area where 
residual effects occur 

Undisturbed – area is relatively undisturbed or not 
adversely affected by human activity  
Disturbed – area has been substantially previously 
disturbed by human development or human 
development is still present  
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6.1.6 Significance Definition 

A significant adverse environmental effect on acoustic environment is Project noise level that 
exceeds the noise guideline sound level limit of 40 dBA at any receptor within the LAA. 

6.2 EXISTING CONDITIONS FOR ACOUSTIC ENVIRONMENT 

The existing acoustic environment condition is quantified by the ambient sound level at a 
receptor location. Ambient sound level at a receptor within the LAA can vary from location to 
location, depending on the time of day, level of local activities, and proximity to traffic 
infrastructure. 

6.2.1 Methods 

Permanent or seasonal residential dwellings are considered as receptors. Based on information 
available from Algonquin and field observations by Stantec staff, 25 receptors were identified 
within the LAA.  

The MOECC noise guideline does not provide any guidance related to the ambient sound level 
for receptors in different area classifications. However, the noise guideline Directive 038: Noise 
Control from the Alberta Energy Regulator (AER 2007) and Health Canada’s Guidance for 
Evaluating Human Health Impacts in Environmental Assessment: Noise (Health Canada 2017) 
provide an estimation of ambient sound level based on qualitative description of community 
characteristics and population. Information provided in the Alberta and Health Canada noise 
guidelines is used to provide an understanding of ambient sound levels in a rural environment 
similar to the LAA. 

6.2.2 Results 

The Alberta noise guideline recommends daytime ambient sound levels of 45 dBA and nighttime 
ambient sound level of 35 dBA for areas similar to Class 3 (i.e., rural) defined in the MOECC 
guideline. Daytime is the time period from 7:00 AM to 10:00 PM and nighttime is from 10:00 PM to 
7:00 AM.  

The Health Canada noise guidance recommends a day-night equivalent sound level (Ldn) of 
45 dBA for a quiet rural area. The Ldn is a 24-hour time-averaged sound level, which includes a 
+10 decibels adjustment during the nighttime as a penalty for sounds occurring during the night 
period. As such, the Ldn value of 45 dBA from the Health Canada noise guidance is consistent 
with the daytime ambient sound level recommended by the Alberta noise guideline and is likely 
representative of the existing acoustic environment in the LAA. 
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6.3 PROJECT INTERACTIONS WITH ACOUSTIC ENVIRONMENT 

Table 6-3 identifies, for the potential effect, the project physical activities that might interact with 
the VC and result in the identified environmental effect. These interactions are indicated by a 
check mark and are discussed in detail in Section 6.4, in the context of effects pathways, 
standard and project-specific mitigation/enhancement, and residual effects. A justification for 
no effect is provided following the table.  

Table 6-3 Project-Environment Interactions with Acoustic Environment 

Physical Activities 

Environmental Effects 

Change in Existing Acoustic Environment 

Construction 

Site preparation, including clearing and grading of WTG 
locations, access roads and temporary workspaces 

– 

Installation of WTG foundations and WTG erection – 

Installation of collector lines and substation – 

Reclamation and site landscaping – 

Operation and Maintenance 

Operation of the WTGs and substation, including access 
road use 

 

WTG routine and unplanned maintenance – 

Routine and unplanned maintenance of collector and 
substation infrastructure 

– 

Decommissioning 

Equipment dismantling, access removal, collector and 
substation removal  

– 

Site reclamation – 

NOTES: 
 = Potential interaction 
– = No interaction 

 

Construction phase noise emissions are expected to be transient in nature and occur only for 
short intervals. These interactions will be addressed through standard industry and best 
management practices. As such, construction-related noise effects are not carried forward in 
this assessment. 

Maintenance activities associated with the WTG operation are also expected to be short and 
transient in nature. Therefore, noise effects due to maintenance activities are not carried 
forward in the assessment. 
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Activities associated with decommissioning are considered to have negligible interaction with 
the acoustic environment. The type of equipment required for the decommissioning process is 
expected to be similar to the requirement for the construction phase, thus noise effects 
exceeding acceptable levels are not expected. Noise effects during the decommissioning 
activities can be managed to acceptable levels using best management practices and, as a 
result, no further assessment is warranted for decommissioning activities. 

6.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON 
ACOUSTIC ENVIRONMENT 

Project effects on the acoustic environment are evaluated by modelling the Project noise effect 
during operation and comparing predicted sound levels to thresholds. Only the WTGs and 
substation noise emissions during operation are assessed, as described in Section 6.3, because 
they are the project components that emit noise. The analytical methods used to assess this 
effect are described and the residual effects characterization is provided. 

6.4.1 Analytical Assessment Techniques 

The Project includes the operation of 49 WTGs and one substation. As a conservative approach, 
seven contingency WTGs and two contingency substations are considered for the operation 
phase. Therefore, a maximum of 56 WTGs and three substations are included in the project 
assessment for each VC. For the purpose of the acoustic environment assessment, and to be 
conservative, all WTGs are assumed to be Vestas model V136 3.6 MW with serrated blades with 
a hub height of 105 m. The WTGs will be operating in the standard P01 mode. The substation 
transformer is assumed to be a 200 MVA transformer operating in Oil Natural Air Forced (ONAF) 
mode.  

The noise emission levels of the WTG were based on manufacturer’s information. The transformer 
noise emission levels were based on acoustic engineering literature (Crocker 2007). Noise 
emissions were used in the acoustic models to predict the Project noise effect at the receptors 
within the LAA. Noise prediction was conducted using Cadna/A acoustic modeling software 
(DataKustik 2017), based on the internationally accepted sound propagation algorithms 
(International Organization for Standardization [ISO] 1993, 1996).  

The predicted sound levels at all receptors within the LAA are compared to the SLL prescribed in 
the MOECC noise guideline (MOECC 2016). The SLL is at or below 40 dBA for all receptors within 
the LAA. 

Details on the noise emission levels and modelling input are presented in the Noise Impact 
Assessment (see Appendix E). 
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6.4.2 Change in Existing Acoustic Environment 

6.4.2.1 Project Pathways  

In the operation phase, noise emitted from the WTGs and substation may result in a change in 
the existing acoustic environment within the LAA. 

6.4.2.2 Mitigation  

Several mitigation measures (see Sections 2.2 and 2.8) have already been implemented as part 
of the design and siting of the Project. 

6.4.2.3 Project Residual Effect  

Table 6-4 summarizes the predicted Project noise level (Leq,1HR) at all receptors within the LAA. 
Figure 6-2 presents the Project only noise contour results within the LAA. The acoustic model 
assumes that all WTGs and substation transformers are operating continuously during both the 
daytime and nighttime period; therefore, prediction results are the same for both periods. R22 is 
the receptor location with the highest predicted noise level of 40.0 dBA, it is located 
approximately 800 m from the closest WTG (ID#21). The results indicate that the Project noise 
effect is at or below the SLL of 40 dBA at all receptor locations. 

• Direction is neutral 

− There will be no net change in measurable parameters for the acoustic environment 
relative to baseline. 

• Magnitude is low  

− The Project noise level is below or equal to the noise guideline sound level limit of 40 dBA 
at each receptor. 

• Geographical extent is the LAA 

− The residual effects on the acoustic environment extend into the LAA. 

• Duration is medium-term  

− The residual effect extends through the operation and maintenance phase. 

• Frequency is multiple irregular events 

− The effect occurs at no set schedule. 

• The effect is reversible 

− The effect on the acoustic environment is reversed when the activity ceases. 

• Ecological and socio-economic context is disturbed 

− The area has been substantially previously disturbed by human development. 
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Table 6-4 Project Noise Level at all Receptors within the LAA 

Receptor ID1 
Predicted Noise Level  

(dBA) 

R22 40.0 

R32 39.6 

R21 39.4 

R9 34.9 

R2 34.7 

R12 34.1 

R25 34.3 

R8 33.9 

R24 33.9 

R28 33.6 

R42 32.5 

R41 32.4 

R15 31.7 

R7 31.4 

R45 30.6 

R3 29.9 

R46 29.6 

R48 28.9 

R47 28.3 

R6 27.1 

R1 27.0 

R44 26.0 

R40 25.1 

R43 24.6 

R39 22.6 

NOTE: 
1 Receptors R43 and R47 were identified by examining satellite imagery and were not field verified. 
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6.4.3 Summary of Project Residual Environmental Effects 

Table 6-5 summarizes the Project residual environmental effects on the acoustic environment.  

Table 6-5 Project Residual Effects on Acoustic Environment 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in Existing 
Acoustic 
Environment  

O N L LAA MT IR R D 

KEY 
See Table 6-2 for detailed 
definitions 
Project Phase 
C: Construction 
O: Operation and Maintenance 
D: Decommissioning 
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
L: Low 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic  
Context:  
D: Disturbed 
U: Undisturbed 

 
  



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Acoustic Environment  
December 2017 

 6.15 
 

6.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
ACOUSTIC ENVIRONMENT 

There are no cumulative noise effects from past projects and activities because the effects 
cease after the activities are completed and there is no temporal overlap with Project noise. The 
overall cumulative noise level at some receptors within the LAA may increase as a result of 
current and reasonably foreseeable future projects and activities. However, there are no 
quantitative limits in the MOECC noise guideline that are applicable to the overall cumulative 
noise level. The noise guideline is applicable to the Project only. Therefore, the assessment of 
cumulative effects is not carried forward.  

6.6 DETERMINATION OF SIGNIFICANCE 

6.6.1 Significance of Project Residual Effects 

The residual environmental effects on acoustic environment are predicted to be not significant 
given no exceedance of the applicable guideline requirements. 

6.6.1.1 Project Contribution to Cumulative Effects 

The Project may result in a cumulative change in noise level at some receptors within the LAA. 
However, the noise effects at all receptors within the LAA meet the SLL recommended in the 
MOECC noise guidance. 

6.7 PREDICTION CONFIDENCE 

Overall, prediction accuracy depends on several factors, including the accuracy of the noise 
source data and the accuracy of the sound propagation algorithm.  

The Cadna/A model predicts outdoor noise in accordance with ISO 9613 (ISO 1993, 1996), as 
well as several international and European acoustic standards. The ISO 9613 sound propagation 
algorithms have a published accuracy of ± 3 dB over source receiver distances between 100 
and 1,000 m. The accuracy for distances up to or over 1.5 km is not stated. The ISO 9613 model 
also produces results representative of meteorological conditions enhancing sound propagation 
(e.g., downwind and temperature inversion conditions). These conditions do not occur all the 
time; therefore, model predictions are expected to be conservative.  

Conservative assumptions regarding the Project include the following: 

• Contingency WTGs and substation locations included in the noise modelling 

• Application of manufacturer information that includes engineering design safety factor 
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• Downwind conditions exist 100% of the time  

• All normally operated equipment operates at full capacity during the daytime and nighttime 
period 

6.8 FOLLOW-UP AND MONITORING 

The Project will not result in operation noise effects that are expected to exceed the limits 
prescribed in the MOECC noise guidance. Therefore, no follow-up and monitoring programs are 
proposed. 
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7.0 ASSESSMENT OF POTENTIAL EFFECTS ON VEGETATION 
AND WETLANDS 

7.1 SCOPE OF ASSESSMENT 

Vegetation and wetlands was selected as a VC because the Project activities have the 
potential to change plant species diversity (including native plant species and non-native 
invasive species), vegetation community diversity, and wetland area and function. Native plant 
species including species at risk (SAR) and plant species of management concern (SOMC), 
native vegetation types, and wetlands are important to the function of natural ecosystems. They 
also provide habitat for wildlife (see Section 8.0), maintain biodiversity, and support human 
activities such as recreational activities (see Section 10.0). 

7.1.1 Regulatory and Policy Setting 

7.1.1.1 Federal Regulatory Requirements 

The Species at Risk Act (SARA) is one part of a three-part Government of Canada strategy for 
the protection of plant SAR (Government of Canada 2002), and applies to all species listed on 
Schedule 1 and their critical habitat, as designated in SARA species recovery plans. The other 
two parts of this strategy include commitments under the National Accord for the Protection of 
SAR (Government of Canada 1996) and activities under the Habitat Stewardship Program for 
SAR (Government of Canada 2017a), which protect SAR on federal land and focuses on SAR 
recovery projects. The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) 
assesses and designates the status of species, including plants, and recommends this 
designation for legal protection under SARA (COSEWIC 2017). Under SARA, it is forbidden to kill, 
injure, harass, destroy the residence of, destroy the critical habitat of, capture or take an 
individual designated as extirpated, endangered, or threatened on federally-regulated lands or 
designated critical habitat elsewhere. On lands under provincial authority, SARA goals are 
typically reflected through provincial legislation, policy, and guidelines. 

7.1.1.2 Provincial Regulatory Requirements 

The Wildlife Act (Government of Saskatchewan 1998) provides protection for listed plant SAR 
and the Wild Species at Risk Regulations (Government of Saskatchewan 1999) lists plant species 
as endangered or threatened, which all have a setback of 300 m year-round according to the 
Saskatchewan Activity Restriction Guidelines for Sensitive Species (SKMOE 2017b).  

The Saskatchewan Conservation Data Centre (SKCDC) ranks plant SOMC based on their 
extirpation risk as S1 (critically imperiled/extremely rare), S2 (imperiled/very rare), and S3 
(vulnerable/rare to uncommon) (SKCDC 2017a), which all have a setback of 30 m year-round 
(SKMOE 2017b).  
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The Weed Control Act (Government of Saskatchewan 2010b) lists select non-native invasive 
species as prohibited, noxious, or nuisance weed species. Landowners must notify the 
occupants and municipality, or the weed inspector for the municipality, if any weed species are 
detected and agree to control or eradicate the weed occurrence(s) (Government of 
Saskatchewan 2010c). The regulatory objective is to prevent invasion to uninfected areas (Brenzil 
2010). Some municipalities have developed lists of additional plant species that must be 
eradicated or controlled within their jurisdictions beyond those listed by the Weed Control Act.  

The Saskatchewan WSA manages wetlands in Saskatchewan through policies described in the 
Environmental Management and Protection Act (Government of Saskatchewan 2010a). 
Alteration to the configuration of the bed, bank, or boundary of any river, stream, lake, creek, 
marsh, or other watercourse or water body in Saskatchewan, including removal of any material 
or vegetation, requires an Aquatic Habitat Protection Permit from the WSA prior to construction. 

7.1.2 Consideration of Issues Raised during Engagement 

During engagement meetings with NGOs, concerns were raised regarding the potential effects 
of the Project on native prairie and having adequate setbacks to protect sensitive vegetation 
areas. These concerns were addressed during meetings with PPPI, the Saskatchewan 
Environmental Society and Nature Saskatchewan and are summarized in Table 3-3 of 
Section 3.4.3. Discussed further in Section 7.4.2, Algonquin is currently adhering to provincial 
guidelines by siting the Project outside of the 30 m setback for plant SOMC as outlined in the 
Saskatchewan Activity Restriction Guidelines (SKMOE 2017b). The assessment of potential 
residual environmental effects on vegetation community diversity is discussed in Section 7.4.3. 

7.1.3 Potential Effects, Pathways and Measurable Parameters 

Project activities could affect plant species diversity including plant SAR and SOMC, vegetation 
community diversity including native vegetation types, and wetland area and function. Plant 
SAR include species listed federally by SARA and COSEWIC or provincially by the Wildlife Act. 
Plant SOMC include species provincially ranked S1, S2, and S3 by the SKCDC. 

The loss of native vegetation types is a concern for maintaining biodiversity, particularly SAR and 
SOMC, and wildlife habitat. For the purpose of this assessment, native vegetation types are 
defined as native prairie, tame pasture, shrubland, wetlands, drainages, and broadleaf forest. 
Tame pasture was included in native vegetation types because it is potential habitat for plant 
SOMC and it can contain an understory of native plant species. Due to the lack of native 
vegetation remaining in Canada, any loss of native vegetation is correlated with an increase in 
the number of SAR per ecozone because of the loss of habitat (Kerr and Deguise 2004). 
Moreover, the amount of native vegetation remaining in the prairies is limited with over 97% of 
the prairie ecozone modified by permanent human land uses (Kerr and Deguise 2004). The 
major cause of the historical loss of native vegetation is agricultural conversion (Kerr and 
Deguise 2004). Threats to continuing survival or recovery of SAR and SOMC include non-native 
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invasive species invasion, woody plant species encroachment, lack of grazing, changes in fire 
regime, and modification from human activity including recreation (Henderson 2011).  

The Project is in the Prairie Pothole Region which is characterized by numerous ephemeral to 
semi-permanently flooded wetlands scattered across the landscape due to the shallow 
depressions remaining after glaciers receded. Wetlands provide important ecological functions, 
wildlife habitat, potential habitat for plant SAR and SOMC, and potential socio-economic 
values.  

Effect pathways and measurable parameters for each potential environmental effect in the 
assessment of vegetation and wetlands are presented in Table 7-1.  

Table 7-1 Potential Effects, Effects Pathways and Measurable Parameters for 
Vegetation and Wetlands 

Potential 
Environmental Effect Effect Pathway  

Measurable Parameter(s) and Units of 
Measurement 

Change in plant 
species diversity 

• Direct loss or alteration of SAR and 
SOMC arising from vegetation 
clearing and ground disturbance 

• Introduction and/or spread of 
non-native invasive plant species 
through vegetation clearing and 
equipment/vehicle use   

• Number and location of 
occurrences and population 
attributes of federally- or 
provincially-listed plant SAR and 
SOMC 

• Number and location of 
occurrences and population 
attributes of non-native invasive 
plant species 

Change in vegetation 
community diversity 

• Direct loss or alteration of native 
vegetation types arising from 
vegetation clearing and ground 
disturbance  

• Areal extent (ha) of native 
vegetation types (i.e., native 
prairie) lost or altered 

Change in wetland 
area and function  

• Direct loss or alteration of wetland 
area and function from 
vegetation clearing and ground 
disturbance 

• Areal extent (ha) of wetlands (by 
class) lost or altered 
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7.1.4 Boundaries 

7.1.4.1 Spatial Boundaries 

The spatial boundaries for the vegetation and wetlands assessment are defined by areas that 
could be directly or indirectly affected by the Project:  

• Project Development Area (PDA): The PDA is represented by the physical Project footprint 
and consists of the area of physical disturbance associated with Project components, i.e., 
WTGs, access roads, collector lines, substation, and temporary workspaces. 

• Local Assessment Area (LAA): The LAA consists of the PDA and a 300 m buffer, which is the 
largest setback for SAR and SOMC according to the Saskatchewan Activity Restriction 
Guidelines for Sensitive Species (SKMOE 2017b). The LAA is the area in which the Project 
activities could have direct or indirect effects on vegetation and wetlands.  

• Regional Assessment Area (RAA): The RAA consists of the PDA and a 10 km buffer. The RAA 
was considered large enough to characterize regional vegetation and wetland patterns on 
the landscape and to assess the Project’s contributions to cumulative effects. In addition, this 
RAA is consistent with that of the wildlife and wildlife habitat VC (see Section 8.0).  

See Figure 7-1 for the vegetation and wetlands spatial boundaries. 

7.1.4.2 Temporal Boundaries 

The period during which effects on vegetation and wetlands are assessed within each of the 
Project phases is defined as follows: 

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning.  

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years).  

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of the collector lines, and any associated reclamation activities. As part of decommissioning, 
certain components will be left in place as this approach usually results in fewer 
environmental effects. 
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7.1.4.3 Administrative and Technical Boundaries 

Administrative boundaries to the assessment of Project effects on vegetation and wetlands are 
as follows: 

• The federal SARA and regulations (Government of Canada 2002) 

• Federal recovery plans, action plans, and management plans for SAR 

• The provincial Wildlife Act (Government of Saskatchewan 1998), the Wild Species at Risk 
Regulations (Government of Saskatchewan 1999), the Weed Control Act (Government of 
Saskatchewan 2010b), and the Weed Control Regulations (Government of Saskatchewan 
2010c) 

• Provincial species rankings from the SKCDC (SKCDC 2017a) 

• Wildlife siting guidelines for Saskatchewan Wind Energy Projects (SKMOE 2017a) avoidance 
zones 

• Saskatchewan Activity Restriction Guidelines for Sensitive Species (SKMOE 2017b) 

• Provincial Species Detection Survey Protocols for Rare Vascular Plant Surveys (SKMOE 2017e) 

7.1.5 Residual Effects Characterization 

Terms used to characterize the residual environmental effects on vegetation and wetlands are 
summarized in Table 7-2. 

Table 7-2 Characterization of Residual Effects on Vegetation and Wetlands 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive - an increase in the number and distribution 
of plant SAR and SOMC, expansion of area of native 
vegetation types, decrease in number and 
distribution of non-native/invasive plant species, or 
increase in wetland area and function 
Adverse - a decrease in the number and distribution 
of plant SAR and SOMC, decrease in area of native 
vegetation types, increase in number and distribution 
of non-native/invasive plant species, or decrease in 
wetland area and function  
Neutral - no net change in measurable parameters 
from baseline conditions and trends 
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Table 7-2 Characterization of Residual Effects on Vegetation and Wetlands 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Magnitude The amount of change in a 
measurable parameter or 
variable relative to existing 
conditions 

Negligible - no measurable change in vegetation 
and wetland measurable parameters 
Low - Project is unlikely to have a measurable effect 
on the number and distribution of plant SOMC, 
native vegetation types, non-native/invasive species, 
or wetland area and function in the LAA, although 
temporary shifts in distributions might occur. 
Moderate - Project has an effect on the number and 
distribution of plant SOMC, native vegetation types, 
non-native/invasive species, or wetland area and 
function in the LAA, but it is unlikely to have a 
measurable effect in the RAA 
High -  Project has any effect on SAR. Project has an 
effect on the number and distribution of plant 
SOMC, native vegetation types, non-native/invasive 
species, or wetland area and function in the RAA 

Geographic 
Extent  

The geographic area in 
which a residual effect 
occurs  

PDA - residual effects are restricted to the PDA 
LAA - residual effects extend into the LAA 
RAA - residual effects interact with those of other 
projects in the RAA 

Duration The period of time required 
until the measurable 
parameter or the VC returns 
to its existing condition, or the 
residual effect can no longer 
be measured or otherwise 
perceived 

Short-term -  residual effect restricted to the duration 
of the activity 
Medium-term - residual effect extends through 
construction and up to 10 years during operation, or 
throughout the operation phase alone 
Long-term - Effect extends for the life of the Project 
and beyond closure 

Frequency Identifies how often the 
residual effect occurs and 
how often during the Project 
or in a specific phase 

Single event - effect occurs once throughout the 
assessment period 
Multiple irregular event (no set schedule) - effect 
occurs sporadically (and intermittently) throughout 
assessment period 
Multiple regular event - effect occurs repeatedly and 
regularly throughout assessment period 
Continuous - effect occurs continuously 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
project activity ceases 

Reversible - the residual effect is likely to be reversed 
after activity completion and reclamation 
Irreversible - the residual effect is unlikely to be 
reversed 
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Table 7-2 Characterization of Residual Effects on Vegetation and Wetlands 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Ecological and 
Socio-economic 
Context 

Existing condition and trends 
in the area where residual 
effects occur 

Undisturbed - area is relatively undisturbed or not 
adversely affected by human activity  
Disturbed - area has been substantially previously 
disturbed by human development or human 
development is still present  

7.1.6 Significance Definition 

An overall determination of significance is made for the Project residual effects on vegetation 
and wetlands after mitigation measures are implemented. No specific provincial or federal 
regulations set thresholds for determining the significance of environmental effects on 
vegetation and wetlands. Consequently, for this assessment, criteria for the determination of 
significance include: 

• Effects that threaten the long-term persistence or viability of a plant species (including SAR 
and SOMC) in the RAA, including effects that are contrary to or inconsistent with federal 
(including recovery strategies and critical habitat) and provincial management objectives. 

• Effects that threaten the long-term persistence or viability of native vegetation types in the 
RAA, including effects that are contrary to or inconsistent with federal (including recovery 
strategies and critical habitat) and provincial management objectives. 

• Effects that result in a permanent loss of wetland area and function that cannot be 
mitigated 

7.2 EXISTING CONDITIONS FOR VEGETATION AND WETLANDS 

This section establishes baseline vegetation and wetlands resources in the PDA, LAA, and RAA. 
These resources include plant SAR and SOMC, non-native invasive species, native vegetation 
types (as represented by land cover classes), and wetlands. The Project is located 
predominantly within cropland. This section will outline the methods and results of both the 
desktop review and field surveys. 
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7.2.1 Methods 

7.2.1.1 Desktop Review 

7.2.1.1.1 Plant SAR and SOMC 

A desktop search and review of available information was completed prior to field surveys to 
determine survey locations, inform plant SAR and SOMC survey methods, and provide historical 
information on plant SAR and SOMC with the potential to occur within the PDA, LAA, and RAA. 
The following data were searched: 

• Review of other Saskatchewan wind regulatory applications 

• SAR Public Registry (Government of Canada 2017b) 

• SKCDC HABISask Tool (HABISask 2017a) 

• SKCDC Tracked Vascular Plant Taxa by Ecoregion (SKCDC 2017b) 

The SKCDC HABISask database was searched for historical occurrences of plant SAR and SOMC 
both prior to field surveys and once the Project layout was finalized. 

7.2.1.1.2 Non-Native Invasive Plant Species 

The Government of Saskatchewan Weed Control Act (Government of Saskatchewan 2010b) 
and Weed Control Regulations (Government of Saskatchewan 2010c) designate some plant 
species as prohibited, noxious, or nuisance species (see Table 7-3). An iMapInvasives database 
search was conducted for historical occurrences of non-native invasive species within the PDA, 
LAA, and RAA (iMapInvasives 2017).  

Table 7-3 Non-Native Invasive Species Designation Definitions 

Provincial 
Designation Definition1 

Prohibited Prohibited species pose a significant economic and/or environmental threat, and are 
absent or very rare. The regulatory objective for these weeds is early detection and 
eradication upon discovery in consultation with the weed inspector and the Ministry of 
Agriculture. 

Noxious  Noxious species are locally established within a limited area. The regulatory objective is to 
prevent invasion to uninfected areas. 

Nuisance  Nuisance species are widely established, but may spread easily from one area to the 
next. The regulatory objective for these species is to address the underlying reason for 
their occurrences and to take measures to reduce their long-term effect. 

NOTE: 
1 Brenzil 2010. 
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7.2.1.1.3 Land Cover Mapping 

The initial desktop mapping was completed in November 2016 based on a reconnaissance 
survey in the fall of 2016. The AAFC (AAFC 2015a) annual crop inventory was used as a base for 
desktop mapping. The land cover classes were based on the AAFC classes (AAFC 2015b) and 
modified to suit this assessment (see Table 7-4). Land cover mapping was used to select survey 
locations, determine potential habitat for plant SAR and SOMC, and aid in Project siting. The 
land cover polygons were refined, where possible, using the following data sources: 

• Bing Maps ® (2013 image) 

• Environmental Systems Research Institute (ESRI) World Imagery (2013 image) 

• Google Earth ® (2016 SPOT image) 

• Ortho imagery (North West Geomatics [NWG] 1 m resolution) (2005 image) 

• SGIC Flysask 2008-2011 (composite image) 

The land cover mapping was checked in the field during the rare plant surveys and corrected in 
September 2017. The mapping was expanded to include not only the PDA and LAA, but also the 
wildlife LAA.  

Due to the large size of the RAA (PDA plus 10 km buffer), land cover mapping was only 
completed for the wildlife LAA (PDA plus 1 km buffer) within the RAA. AAFC (2015a) data were 
used for the area located outside of the wildlife LAA to complete the data set for the RAA. It 
should be noted that the AAFC dataset does not divide tame pasture and hayland (it is 
grouped under pasture/forages). Moreover, it is our experience that the AAFC dataset under-
represents the area covered by wetlands. 
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Table 7-4 Land Cover Classification modified from AAFC Definitions 

Class Description1 

Broadleaf  • Tall woody perennial species, greater than 10 m tall, predominantly broadleaf 
(deciduous) forests or treed areas. 

• E.g., trembling aspen (Populus tremuloides), balsam poplar (Populus 
balsamifera). 

Cultivated • Seeded annual species, usually a monoculture  
• E.g., wheat, canola, lentils, mustard, flax.  

Developed • Land that predominately built up or developed and vegetation associated with 
these land covers. This includes road surfaces, railway surfaces, buildings and 
paved surfaces, urban areas, industrial sites, mine structures, golf courses, etc. 

Drainage • Flowing water, may be seasonal drainages  

Dugout • Man-made wetland, functions as a Class V wetland for wildlife 

Exposed 
Land/Barren 

• Land that is non-vegetated and non-developed.  

Hayland • Seeded annual or perennial species cut for hay  
• E.g., alfalfa, clover. 

Native prairie • Dominated by native grass species, may include some shrubland cover 
• E.g., needlegrasses (Hesperostipa spp., Nassella viridula), wheat/wildrye grasses 

(Pascopyrum smithii, Elymus spp., Leymus spp.) 

Pasture/Forages2 • Periodically cultivated, includes tame pasture and hayland. 

Shrubland • Predominantly woody perennial species. 
• E.g., alder (Alnus spp.), willow (Salix spp.), Saskatoon (Amelanchier alnifolia), 

chokecherry (Prunus virginiana), hazelnut (Corylus cornuta), dogwood (Cornus 
sericea ssp. sericea), silverberry (Elaeagnus commutata), rose (Rosa spp.), and 
snowberry (Symphoricarpos occidentalis). 

Tame pasture • Dominated by either intentionally seeded or invaded non-native perennial 
species; i.e., grasses and legumes, with an understory of native species. 
Generally ploughed at one point in time. Used for grazing. 

• E.g., alfalfa (Medicago sativa), smooth brome (Bromus inermis), crested 
wheatgrass (Agropyron cristatum) 

Water2 • Waterbodies (e.g., lakes, reservoirs, rivers, streams, salt water, etc.) 

Wetland • Land with a water table near/at/above soil surface for enough time to promote 
wetland or aquatic processes (hydrophytic vegetation, poorly drained soils i.e. 
glyesols, etc.). 

• See classifications in Table 7-5. 

NOTES:  
1 Definitions are based on AAFC (2015b). 
2 These land cover classes are based on AAFC (2015a) data only. 
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7.2.1.1.4 Wetland Mapping 

Desktop mapping of wetland extent and class was completed for the PDA, LAA, and wildlife 
LAA to create a base data layer for wetlands, determine field survey locations, and identify 
potential constraints for siting. Wetlands were classified according to the Classification of Natural 
Ponds and Lakes in the Glaciated Prairie Region (Stewart and Kantrud 1971) (see Table 7-5). 
Available imagery, dominant vegetation, and water permanence were used to make a 
conservative estimate of the wetland class and boundary. This process may not identify every 
wetland because wetlands less than 0.04 ha in size were not identified during desktop wetland 
mapping. Additional potential wetlands could possibly be present in cultivated portions of the 
Project area that may have been plowed or planted and, therefore, were not identified in the 
desktop analysis. Wetland classes and boundaries were reviewed and interpreted at a 1:3,000 
scale using the following data sources: 

• Bing Maps ® (2010 and 2013 images) 

• ESRI World Imagery (2011, 2013, and 2014 images) 

• Google Earth ® (2016 SPOT image) 

• Ortho imagery (NWG 1 m resolution) (2005 image) 

• SGIC Flysask 2008-2011 (composite image) 

Dugouts were mapped because of their potential for providing wildlife habitat, but are not 
included in the Stewart and Kantrud (1971) classification. Dugouts are defined as 
human-constructed wetlands typically used as a livestock or household water source and are 
not regulated as wetlands. 

Drainages were mapped because of their abundance on the landscape, but are not included 
in the Stewart and Kantrud (1971) classification. Drainages were largely seasonal flowing water 
that occurred in low-lying areas connecting wetlands on the landscape. They were mapped 
because they are potential habitat for plant and wildlife SOMC. 
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Table 7-5 Stewart and Kantrud (1971) Wetland Classification System 

Wetland Class Central Zone Description 

Class I – ephemeral ponds low prairie zone Ephemeral ponds occur in small swales and contain 
species such as Kentucky bluegrass (Poa pratensis). 

Class II – temporary ponds wet meadow zone In freshwater temporary ponds, the central wet 
meadow zone is the deepest part of the wetland 
area and is usually dominated by western 
wheatgrass (Pascopyrum smithii) and foxtail barley 
(Hordeum jubatum ssp. jubatum). 

Class III – seasonal ponds shallow marsh zone Seasonal ponds are wetlands with a shallow marsh 
zone dominating the deepest part of the wetland 
area. These ponds are frequently surrounded by a 
ring of willows with a wet center containing sedges 
(Carex spp.). 

Class IV – semi-permanent 
ponds 

deep marsh zone In semi-permanent ponds and lakes, the deep marsh 
zone dominates the deepest part of the wetland 
area. Common cattail (Typha latifolia) and bulrushes 
(Scirpus spp.) are typical emergent species. 

Class V – permanent 
ponds 

permanent open 
water zone 

The permanent open water zone dominates the 
deepest part of the wetland area and is devoid of 
emergent vegetation. 

Class VI – alkali ponds intermittent-alkali 
zone 

The intermittent-alkali zone is the deepest part of the 
wetland area. This zone may be devoid of emergent 
vegetation or beaked ditch grass (Ruppia maritima) 
may be present. 

7.2.1.2 Field Surveys 

7.2.1.2.1 Rare Plant Surveys 

Rare plant surveys, for both SAR and SOMC, were conducted in both the early-blooming 
(May 29-June 14, 2017) and late-blooming season (July 24-August 15, 2017), and followed the 
SKMOE’s Species Detection Survey Protocol: 20.0 Rare Vascular Plants Surveys (SKMOE 2017e). 
Prior to the designing the field surveys, Stantec contacted a representative from the SKCDC to 
verify the survey requirements for the new SKMOE rare plant protocol (2017e) (Vinge-Mazer 
2017a, pers. comm.). The surveys targeted areas of potential plant SAR and SOMC habitat within 
the PDA and siting buffers (see Section 2.2). Siting buffers around the PDA were included to allow 
for the identification of rare plants beyond the PDA in case minor alterations to infrastructure 
siting as required during the finalization and construction of the Project. The siting buffers 
consisted of: 

• 250 m radius from WTGs,  

• 300 m x 300 m substation,  

• 50 m on either side of new access roads and collector lines 
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An additional 30 m setback for plant SOMCs was surveyed as per the Saskatchewan Activity 
Restriction Guidelines for Sensitive Species (SKMOE 2017b). As per the SKMOE protocol (2017e), 
prior to conducting the surveys a total of 73 transects were randomly stratified using ArcGIS 
throughout suitable habitat (i.e., native prairie, tame pasture, and wetlands) to capture 3-5% of 
the suitable habitat within the Project layout (including siting buffers) and rare plant setback. 
Transects were spaced a minimum of 10 m apart. All transects were visited in both the early and 
late-blooming seasons. The belt transects were oriented to follow the infrastructure. In 
accordance with the survey protocol (SKMOE 2017e), teams of two qualified personnel 
conducted the survey together for each belt transect that was five meters wide and ranged in 
length from 200 m to 1,000 m. Transect search speed was no faster than 4 km/h. Data were 
collected using FLINT dataloggers (FLINT S Series [Model S812]). Data was uploaded to a Stantec 
program called VINES (Vegetation Inventory Notation and Ecological Surveys, Version 6.0.3.7 
[Software]). Data collected included UTM coordinates collected with hand-held global 
positioning system (GPS) units of the start and end of the transect, the legal subdivision, 
environmental conditions, and a complete vascular plant species list including characterization 
of occurrences of weed species listed by the Weed Control Act (Government of Saskatchewan 
2010b). When a plant SAR and SOMC was detected, data were collected including the UTM 
coordinates, the number of individuals of the SAR or SOMC, area occupied, and representative 
photos of the plant and surrounding habitat.  

7.2.1.2.2 Vegetation Community Surveys 

During the late rare plant survey, the vegetation communities were assessed using the 
Rangeland Health Assessment for Native Grassland (Saskatchewan Prairie Conservation Action 
Plan 2008) and the Saskatchewan Rangeland Ecosystems: Ecosite Guide (Thorpe 2014). The 
rangeland health assessment was used as a tool to document pre-disturbance conditions and 
identify high risk areas for siting infrastructure (e.g., native prairie). The vegetation community 
was assessed at the start of 60 of the 73 transects located on four different ecosites: loam, saline 
overflow, meadow and marsh, and sub-irrigated and overflow. Thirteen of the transects were 
not included as they did not contain vegetation communities that differed from the adjacent 
transect in the same quarter section.  

Most of the infrastructure was sited within loam ecosites. The ecosites were identified prior to the 
late rare plant survey and then confirmed in the field. A one m2 quadrat was used to determine 
the ecosite using the soil series and range ecosite map. To verify the ecosite, the plant species 
cover in the quadrat was compared to the reference community described in the 
Saskatchewan Rangeland Ecosystems: Ecosite Guide (Thorpe 2014). The reference community 
(cited as community “A”) refers to a potential plant community that would be expected under 
ungrazed or lightly grazed conditions (Thorpe 2014). The vegetation communities range in their 
structure and species composition due to their disturbance history (e.g., grazing, non-native 
invasive plant species invasion, and fire) (Thorpe 2014). The percent cover of all vascular plant 
species was documented for each quadrat and photographs were taken of each quadrat.  
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7.2.1.2.3 Wetland Surveys 

Wetland surveys were conducted in conjunction with the late rare plant surveys from July 24 to 
August 15, 2017, as this is the optimal time period for plant species identification to aid in 
wetland classification. The wetland surveys were completed on a sub-set of wetlands within the 
LAA to confirm or correct the desktop mapping. Of the 166 wetlands within the LAA, 
approximately 30% of the wetlands were chosen to be field verified. Results from the field 
verification where used to correct and update the wetland mapping for the LAA. Wetland 
classification followed the Stewart and Kantrud (1971) classification. The dominant vegetation 
that covered greater than 5% of the central zone was used to determine wetland class of the 
overall wetland (see Table 7-5). Photographs of each wetland were taken, the wetland 
boundary was confirmed, and the wetland class was verified. 

7.2.2 Results 

7.2.2.1 Desktop Review 

7.2.2.1.1 Plant SAR and SOMC 

There were no historical SKCDC records of plant SAR and SOMC in the PDA or LAA (HABISask 
2017b, 2017c). 

7.2.2.1.2 Non-Native Invasive Species 

There were no historical iMapInvasives records of non-native invasive plant species in the PDA or 
LAA (iMapInvasives 2017). 

7.2.2.1.3 Land Cover Mapping 

The PDA is predominantly cultivated land (63% of the PDA) followed by hayland (20% of the 
PDA), tame pasture (8% of the PDA), and developed (6% of the PDA). The PDA avoided native 
prairie except for a small portion, 0.6 ha (<1% of the PDA), with potential for further avoidance 
once project engineering is finalized. The PDA avoided wetlands where possible, except for a 
small portion, 4 ha (2.5% of the PDA); similarly, wetlands may be further avoided during 
refinement of the Project layout.  

The vegetation in the LAA is predominantly cultivated land (61% of the LAA) followed by 
hayland (14% of the LAA), tame pasture (11% of the LAA), native prairie (5% of the LAA), and 
wetlands (5%) (see Table 7-6). See Figure 7-2 for the land cover in the LAA and Figure 7-3 for the 
land cover in the RAA. 
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Table 7-6 Land Cover Classes within the PDA, LAA, and RAA1 

Land Cover 

PDA LAA RAA 

Area  
(ha) 

Proportion  
(%) 

Area  
(ha) 

Proportion  
(%) 

Area  
(ha) 

Proportion  
(%) 

Broadleaf 0.0 0.0 0.0 0.0 1.4 0.0 

Cultivated 98.8 62.5 2,167.6 61.1 52,995.0 67.5 

Developed 9.9 6.3 117.2 3.3 1,486.3 1.9 

Drainage 0.4 0.3 23.4 0.7 107.4 0.1 

Dugout 0.0 0.0 1.3 0.0 5.6 0.0 

Exposed 
Land/Barren 

0.1 0.1 1.4 0.0 214.1 0.3 

Hayland 31.4 19.8 496.2 14.0 796.8 1.0 

Native Prairie 0.62 0.4 183.4 5.2 4,559.7 5.8 

Pasture/Forages n/a n/a n/a n/a 13,673.4 17.4 

Shrubland 0.1 0.1 2.5 0.1 103.9 0.1 

Tame Pasture 12.9 8.2 393.9 11.1 1,026.2 1.3 

Water n/a n/a n/a n/a 2,238.0 2.8 

Wetland  4.03 2.5 163.3 4.6 1,347.5 1.7 

Total 158.2 100.0 3,550.4 100.0 78,555.4 100.0 

NOTE: 
1  Land cover mapping was not completed for the RAA. However, the land cover mapping was 

completed for the wildlife LAA (PDA plus 1 km buffer) within the RAA. AAFC (2015a) data were used for 
the area located outside of the wildlife LAA to complete the data set for the RAA. The AAFC dataset 
does not divide tame pasture and hayland (it is grouped under pasture/forages). Moreover, it is our 
experience that the AAFC dataset under-represents the area covered by wetlands. 

2 Project components that intersect with native prairie consist of temporary workspaces, and collector 
line and access road ROWs that follow municipal road allowances. The overlap is partly due to the 
coarseness of the land cover data; in reality, Project components will be sited to avoid native prairie 
where feasible, effectively reducing the 0.6 ha as close to zero as possible. 

3 Project components that intersect with wetlands mostly consist of temporary workspaces and ROWs 
associated with collector lines and access roads; through further refinements to the Project layout, the 
4 ha will be reduced as much as possible by siting Project components to avoid wetlands where 
feasible. 
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7.2.2.1.4 Wetland Mapping 

Of the 166 wetlands mapped within the LAA, 14 wetlands intersect the PDA, which occupy 4 ha 
(2.5%) of the PDA (see Table 7-7). Project components that intersect with wetlands mostly consist 
of temporary workspaces and ROWs associated with collector lines and access roads; through 
further refinements to the Project layout, the 4 ha will be reduced as much as possible by siting 
Project components to avoid wetlands where feasible. The dominant class of wetland within the 
PDA was class II temporary ponds (2.8 ha) followed by class III seasonal ponds (1.1 ha). A sub-set 
of wetlands were field verified (see Section 7.2.2.2.4).  

Table 7-7 Wetland Classes within the PDA and LAA 

Wetland Class 

PDA LAA 
No. of 

Wetlands 
Area 
(ha) % 

No. of 
Wetlands 

Area 
(ha) % 

Class I – ephemeral ponds 0 0.0 0.0 29 5.4 0.2 

Class II – temporary ponds 10 2.8 1.8 74 63.2 1.8 

Class III – seasonal ponds 3 1.1 0.7 40 83.1 2.3 

Class IV – semi-permanent ponds 1 0.1 0.0 6 11.4 0.3 

Class V – permanent ponds 0 0.0 0.0 1 0.2 0.0 

Class VI – alkali ponds 0 0.0 0.0 0 0.0 0.0 

Dugout 0 0.0 0.0 16 1.3 0.0 

Total 14    4.00 2.50 166 164.60 4.60 

7.2.2.2 Field Surveys 

7.2.2.2.1 Rare Plant Surveys 

A total of 73 belt transects were surveyed during both the early and late rare plant surveys within 
the LAA (see Appendix F). Two hundred and ninety-one vascular plant species were observed 
during the surveys (see Appendix G.1). Of the species observed, no plant SAR or SOMC were 
observed within the PDA. Six plant SOMC were observed at 27 locations within the LAA and all of 
the occurrences were outside of the 30 m setback distance from the PDA (see Table 7-8 and 
Appendix F and G.2). No plant SAR were observed within the LAA. All of the site and plant SOMC 
data were submitted to the SKMOE according to permit requirements. It should be noted that 
the Hooker’s Townsend (Townsendia hookeri) that was observed had flowered and senesced; 
therefore, species confirmation is probable but not confirmed. In addition, the provincial rank of 
plains rough fescue (Festuca hallii) was updated from an S5 to an S3 on a November 27, 2017 
(SKCDC 2017c); therefore, the exact locations of the occurrences were not documented during 
the rare plant surveys because this species was not considered an SOMC at that time. Plains 
rough fescue was observed along 15 transects in the LAA, all of which are located outside of the 
30 m setback distance from infrastructure (see Appendix F). 
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Table 7-8 Plant SOMC Observed during 2017 Rare Plant Surveys 

Scientific Name Common Name 
Provincial 

Rank1 

UTM 13U 
Legal Land 
Description 

Distance 
from PDA 

(m) 

No. of 
Individuals 
or Groups2 

Approx. 
Area  
(m2) Easting Northing 

Festuca hallii3 plains rough fescue S3 353899 5568710 SW 16-15-08 W3M 39 1 <1.0 

Festuca hallii3 plains rough fescue S3 347401 5569588 SW 14-15-09 W3M 80 1 <1.0 

Festuca hallii3 plains rough fescue S3 346723 5571488 NE 22-15-09 W3M 49 1 <1.0 

Festuca hallii3 plains rough fescue S3 344700 5571798 NE 21-15-09 W3M 50 1 <1.0 

Festuca hallii3 plains rough fescue S3 344744 5572080 NE 21-15-09 W3M 52 1 <1.0 

Festuca hallii3 plains rough fescue S3 344763 5572169 SE 28-15-9 W3M 33 1 <1.0 

Festuca hallii3 plains rough fescue S3 346612 5572186 SE 27-15-09 W3M 102 1 <1.0 

Festuca hallii3 plains rough fescue S3 346592 5572294 SE 27-15-09 W3M 209 1 <1.0 

Festuca hallii3 plains rough fescue S3 346846 5572522 SW 26-15-09 W3M 136 1 <1.0 

Festuca hallii3 plains rough fescue S3 347080 5573002 NW 26-15-09 W3M 208 1 <1.0 

Festuca hallii3 plains rough fescue S3 342129 5575334 NW 32-15-09 W3M 90 1 <1.0 

Festuca hallii3 plains rough fescue S3 344458 5575438 SE 04-16-09 W3M 70 1 <1.0 

Festuca hallii3 plains rough fescue S3 344531 5576967 NE 04-16-09 W3M 179 1 <1.0 

Festuca hallii3 plains rough fescue S3 344490 5576985 NE 04-16-09 W3M 159 1 <1.0 

Festuca hallii3 plains rough fescue S3 344221 5577072 SW 09-16-09 W3M 189 1 <1.0 

Myosurus minimus least mousetail S3 350945 5571085 NE 19-15-08 W3M 87 300 240.0 

Myosurus minimus least mousetail S3 351887 5569642 NW 17-15-08 W3M 247 10 1.0 

Myosurus minimus least mousetail S3 350978 5571543 NE 19-15-08 W3M 203 100 332.5 

Myosurus minimus least mousetail S3 350969 5571411 NE 19-15-08 W3M 94 10 31.8 

Myosurus minimus least mousetail S3 350747 5571127 NE 19-15-08 W3M 223 75 80.6 

Myosurus minimus least mousetail S3 351777 5569685 NW 17-15-08 W3M 73 250 2,103.1 
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Table 7-8 Plant SOMC Observed during 2017 Rare Plant Surveys 

Scientific Name Common Name 
Provincial 

Rank1 

UTM 13U 
Legal Land 
Description 

Distance 
from PDA 

(m) 

No. of 
Individuals 
or Groups2 

Approx. 
Area  
(m2) Easting Northing 

Orobanche 
ludoviciana ssp. 
ludoviciana 

Louisiana 
broomrape 

S3 344674 5571944 NE 21-15-09 W3M 78 1 1.0 

Paronychia sessiliflora low whitlowwort S3 353894 5568765 SW 16-15-08 W3M 50 1 <1.0 

Paronychia sessiliflora low whitlowwort S3 344712  5571515  NE 21-15-09 W3M 207 1 <1.0 

Paronychia sessiliflora low whitlowwort S3 344771  5571688  NE 21-15-09 W3M 130 1 <1.0 

Ranunculus 
cardiophyllus 

heart-leaved 
buttercup 

S2 353559 5568739 SW 16-15-03 W3M 101 23 100.0 

Townsendia hookeri Hooker's 
Townsendia 

S1 344849 5571676 NE 17-15-09 W3M 208 1 1.0 

NOTES: 
1  Provincial rank from the Taxa List: Vascular Plants (SKCDC 2017c). 
2  Plants that have a clumping or mat forming growth form were counted in groups instead of individuals; in this table, least mousetail and low 

whitlowwort were counted as groups. 
3 Plains rough fescue locations are the start UTM coordinates of the transect; at the time of the survey, this species was ranked an S5 and therefore 

specific locations, number of individuals, and area were not collected. The SKCDC updated this species rank to an S3 on November 27, 2017. 
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7.2.2.2.2 Vegetation Community Surveys 

The vegetation communities found in areas of suitable habitat for SAR and SOMC (i.e., native 
prairie, tame pasture, and wetlands) were located in the Mixed Grassland (MG) ecoregion 
mostly on loam ecosites (LM). The communities ranged from similar vegetation communities to 
the reference community (i.e., community “A”, which is lightly grazed/ungrazed native prairie) 
to severely altered vegetation communities dominated by non-native invasive species (see 
Table 7-9). The reference community on a loam ecosite is dominated by porcupine grass 
(Hesperostipa curtiseta) and northern wheatgrass (Elymus lanceolatus ssp. lanceolatus) (Thorpe 
2014). An example of a community with severe alteration from the reference community was 
tame pasture dominated either by crested wheatgrass (Agropyrum cristatum) with some native 
grasses, or smooth brome (Bromus inermis), which is a community that is not yet described by 
Thorpe (2014). Several ecosites were located in saline wet meadows (WMDSA) and were 
dominated by Nuttall’s salt-meadow grass (Puccinellia nuttalliana), alkali grass (Distichlis spicata) 
and foxtail barley (Hordeum jubatum ssp. jubatum). See Table 7-9 for a list of the vegetation 
communities observed during the 2017 late rare plant survey. 

Table 7-9 Vegetation Community Results from 2017 Late Rare Plant Surveys 

Site LLD Easting Northing 

Vegetation 
Community 

Abbreviation1, 2 Vegetation Community Definition 

T103 NE-21-1509 W3M 344711 5571515 DMG-TH-A Northern wheatgrass (Elymus 
lanceolatus ssp. lanceolatus) – 
needle and thread grass 
(Hesperostipa comata ssp. 
comata) 

T101s SE 07-15-08 W3M 343827 5575465 MG-LM-A Porcupine grass (Hesperostipa 
curtiseta)– northern wheatgrass 

T11 SE 04-16-09 W3M 344459 5575441 MG-LM-A Porcupine grass – northern 
wheatgrass 

T27 NE 21-15-09 W3M 344744 5572077 MG-LM-A Porcupine grass – northern 
wheatgrass 

T5 NW 04-16-09 W3M 344312 5576964 MG-LM-B Porcupine grass – northern 
wheatgrass – sedge (Carex spp.) – 
pasture sage (Artemisia frigida) 

T7 NE 04-16-09 W3M 344580 5576887 MG-LM-B Porcupine grass – northern 
wheatgrass – sedge – pasture sage 

T34b NE 21-15-09 W3M 344684 5572027 MG-LM-B Porcupine grass – northern 
wheatgrass – sedge – pasture sage 

T34b NE 21-15-09 W3M 344698 8871798 MG-LM-B Porcupine grass – northern 
wheatgrass – sedge – pasture sage 

T37 NE 22-15-09 W3M 346729 5571736 MG-LM-B Porcupine grass – northern 
wheatgrass – sedge – pasture sage 
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Table 7-9 Vegetation Community Results from 2017 Late Rare Plant Surveys 

Site LLD Easting Northing 

Vegetation 
Community 

Abbreviation1, 2 Vegetation Community Definition 

T77 NW 26-15-09 W3M 347078 5572994 MG-LM-B Porcupine grass – northern 
wheatgrass – sedge – pasture sage 

T4 SW 09-16-09 W3M 344457 5577034 MG-LM-C Needle and thread grass – northern 
wheatgrass 

T26 SE 28-15-09 W3M 344603 5572173 MG-LM-C Needle and thread grass – northern 
wheatgrass 

T42 SW 14-15-09 W3M 347657 5569579 MG-LM-C Needle and thread grass – northern 
wheatgrass 

T70  SW 16-15-08 W3M 353515 5568740 MG-LM-C Needle and thread grass – northern 
wheatgrass 

T79 NW 26-15-09 W3M 347198 5573097 MG-LM-C Needle and thread grass – northern 
wheatgrass 

T21 NW 32-15-09 W3M 342234 5575387 MG-LM-D Needle and thread grass – sedge – 
pasture sage 

T15 NE 33-15-09 W3M 344773 5575107 MG-LM-D Needle and thread grass – sedge – 
pasture sage 

T29 NW 21-15-09 W3M 343657 5571373 MG-LM-E Pasture sage – needle and thread 
grass – northern wheatgrass 

T28 NW 21-15-09 W3M 344283 5571717 MG-LM-E Pasture sage – needle and thread 
grass – northern wheatgrass 

T71 SW 16-15-08 W3M 353672 5568827 MG-LM-F Blue grama (Bouteloua gracilis) – 
pasture sage – June grass (Koeleria 
macrantha) 

VC-T18 SW 05-16-09 W3M 342449 5575695 MG-LM-G Crested wheatgrass (Agropyron 
cristatum ssp. pectinatum) – native 
grasses 

T59 SW 19-15-08 W3M 351579 5570314 MG-LM-G Crested wheatgrass – native 
grasses 

T72 SE 16-15-08 W3M 354124 5569167 MG-LM-G Crested wheatgrass – native 
grasses 

T32 SW 21-15-09 W3M 343957 5571337 MG-LM-nyd Smooth brome (Bromus inermis)– 
native grasses (not yet described) 

T22-RH NW 33-15-09 W3M 343656 5574435 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T27 NW 21-15-09 W3M 343902 5572137 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T26 NW 21-15-09 W3M 344175 5571455 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 
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Table 7-9 Vegetation Community Results from 2017 Late Rare Plant Surveys 

Site LLD Easting Northing 

Vegetation 
Community 

Abbreviation1, 2 Vegetation Community Definition 

T12 NW 33-15-09 W3M 344339 5575357 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T16 NE 33-15-09 W3M 344863 5575157 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T78 SW 26-15-09 W3M 346806 5572251 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T80 SW 26-15-09 W3M 347077 5572570 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T81 SW 26-15-09 W3M 347115 5572511 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T44 NW 18-15-08 W3M 350055 5570224 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

P1 SE 30-15-08 W3M 351152 5572283 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T49-P5 SE 30-15-08 W3M 351385 5572267 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T52 SE 30-15-08 W3M 351457 5572023 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T101s SE 07-15-08 W3M 351541 5567345 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T55 SE 30-15-08 W3M 351614 5572042 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

P3 SE 30-15-08 W3M 351641 5572411 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T66 SW 17-15-08 W3M 351828 5568698 MG-LM-nyd Smooth brome – native grasses (not 
yet described) 

T25 NW 21-15-09 W3M 343963 5571527 MG-SUBSA-C Alkali grass (Distichlis spicata)- 
sedge 

T49-P2 SE 30-15-08 W3M 351442 5572410 MG-SUBSA-C Alkali grass - sedge 

T50-P4 SE 30-15-08 W3M 351481 5572286 MG-SUBSA-C Alkali grass - sedge 

T75-RH SE 27-15-09 W3M 346717 5572400 MG-TH-C Needle and thread grass – blue 
grama – June grass 

T105-RH SE 27-15-09 W3M 346626 5572351 MG-TH-C Needle and thread grass – blue 
grama – June grass 

T31 NW 21-15-09 W3M 344019 5571365 MG-UPSA-B Blue grama – northern wheatgrass 
– slender wheatgrass (Elymus 
trachycaulus ssp. subsecundus) 

T46-11 NE 19-15-08 W3M 350934 5571445 PEZ-SUB- B Smooth brome 
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Table 7-9 Vegetation Community Results from 2017 Late Rare Plant Surveys 

Site LLD Easting Northing 

Vegetation 
Community 

Abbreviation1, 2 Vegetation Community Definition 

P3b SE 30-15-08 W3M 351505 5572475 PEZ-SUB-A Kentucky blue grass (Poa pratensis) 

T50-P6 SE 30-15-08 W3M 351445 5572209 PEZ-SUB-A Kentucky blue grass 

T63 NW 17-15-08 W3M 351711 5570156 PEZ-SUB-B Smooth brome 

T46-9 NW 19-15-09 W3M 350681 5571189 PEZ-SUB-B Smooth brome 

T47 NE 19-15-08 W3M 350932 5571259 PEZ-SUB-B Smooth brome 

T23 NW 21-15-09 W3M 343674 5572065 PEZ-WMDSA-E Nuttall’s salt-meadow grass 
(Puccinellia nuttalliana) – salt grass 
– foxtail barley (Hordeum jubatum 
ssp. jubatum) 

T24 NW 21-15-09 W3M 344109 5571610 PEZ-WMDSA-E Nuttall’s salt-meadow grass – salt 
grass – foxtail barley 

P18 SE 35-15-09 W3M 348405 5573700 PEZ-WMDSA-E Nuttall’s salt-meadow grass – salt 
grass – foxtail barley 

P16 NW 25-15-09 W3M 348615 5573137 PEZ-WMDSA-E Nuttall’s salt-meadow grass – salt 
grass – foxtail barley 

P17 NW 25-15-09 W3M 348623 5573018 PEZ-WMDSA-E Nuttall’s salt-meadow grass – salt 
grass – foxtail barley 

T48-7 NE 19-15-08 W3M 350995 5571198 PEZ-WMDSA-E Nuttall’s salt-meadow grass – salt 
grass – foxtail barley 

NOTES: 
1  Vegetation communities are defined in Thorpe (2014). An example of a vegetation community 

abbreviation for a reference community in the mixed grassland on a loam ecosite is MG-LM-A. 
Vegetation communities that are altered from the reference community are given abbreviations (e.g., 
B, C, D, etc.). 

2 Legend: 

DMG – dry mixed grassland 
LM – loam 
MG – mixed grassland ecoregion 
n.y.d. – not yet described (community has no data in Thorpe [2014]) 
PEZ – prairie ecozone 
SUB – subirrigated and overflow 
SUBSA – saline subirrigated and overflow  
TH - thin 
WMDSA – saline wet meadow  
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7.2.2.2.3 Non-native Invasive Plant Species 

There were 16 non-native invasive species observed during the 2017 rare plant and wetland 
surveys that included 12 noxious and 4 nuisance species (see Appendix F). No prohibited species 
were observed. The observed non-native invasive species were found in 640 locations within the 
LAA (see Appendix F). A breakdown of weed species and occurrences can be found in  
Table 7-10.  

Table 7-10 Non-Native Invasive Plant Species Observed during 2017 Rare Plant and 
Wetland Surveys in the LAA 

Provincial Scientific Name 
Provincial Common 

Name 
Weed 

Designation1 

Number of 
Occurrences within 

the LAA2 
Artemisia absinthium absinthe Noxious 9 

Bassia scoparia kochia Noxious 24 

Cirsium arvense Canada thistle Noxious 137 

Convolvulus arvensis field bindweed Noxious 1 

Crepis tectorum annual hawksbeard Noxious 58 

Elymus repens creeping wild rye Nuisance  31 

Hesperis matronalis Dame's rocket Noxious 8 

Hordeum jubatum ssp. jubatum fox-tail barley Nuisance  99 

Iva axillaris poverty-weed Nuisance  32 

Lactuca serriola prickly lettuce Noxious 23 

Salsola kali Russian-thistle Noxious 1 

Silene noctiflora night-flowering 
catchfly 

Noxious 1 

Sonchus arvensis ssp. arvensis field sow-thistle Noxious 102 

Sonchus asper ssp. asper spiny-leaved annual 
sowthistle 

Noxious 8 

Tanacetum vulgare tansy Noxious 2 

Taraxacum officinale ssp. officinale common dandelion Nuisance  104 

Total 
 

 640 

NOTES: 
1 Weeds are designated under the Weed Control Act (Government of Saskatchewan 2010b). 
2 Number of occurrences based on number of transects where the weed was observed. 
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7.2.2.2.4 Wetland Survey 

A total of 65 wetlands were surveyed within the LAA. The wetland survey results were used to 
confirm or update the wetland mapping and classification and inform additional mapping of 
the LAA and wildlife LAA for the assessment (see Table 7-7 and Appendices F and G.2). 

7.3 PROJECT INTERACTIONS WITH VEGETATION AND WETLANDS 

Table 7-11 identifies, for each potential effect, the physical activities that might interact with 
vegetation and wetlands and result in the identified environmental effect. These interactions are 
indicated by a check mark and are discussed in detail in Section 7.4, in the context of effects 
pathways, standard and project-specific mitigation/enhancement, and residual effects. A 
justification for no effect is provided following the table.  

Table 7-11 Project-Environment Interactions with Vegetation and Wetlands 

Physical Activities 

Environmental Effects 

Change in 
Plant 

Species 
Diversity 

Change in 
Vegetation 
Community 

Diversity 

Change in 
Wetland 
area and  
Function 

Construction 

Site preparation, including clearing and grading of WTG 
locations, access roads and temporary workspaces 

   

Installation of WTG foundations and turbine erection    

Installation of collector lines and substation    

Reclamation and site landscaping    

Operation and Maintenance 

Operation of WTGs and substation, including access road 
use 

– – – 

WTG routine and unplanned maintenance – – – 

Routine and unplanned maintenance of collector and 
substation infrastructure 

– – – 

Decommissioning 

Equipment dismantling, access removal, collector and 
substation removal  

   

Site reclamation    

NOTES: 
 = Potential interaction 
– = No interaction 
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Project activities during the operation and maintenance phase are not anticipated to affect 
plant species diversity, vegetation community diversity, or wetland area and function. Therefore, 
there are no anticipated effects from Project activities during the operation and maintenance 
phase, and no further consideration is given to this phase in the assessment of residual effects on 
vegetation and wetlands. 

7.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON 
VEGETATION AND WETLANDS 

7.4.1 Analytical Assessment Techniques 

Effects of the Project on vegetation and wetlands were quantitatively assessed by calculating 
the number and area of plant SAR and SOMC, native vegetation types, and wetland area that 
would be affected by the Project activities. The potential of the Project to introduce non-native 
invasive plant species was assessed using a qualitative approach based on literature review and 
professional experience with non-native invasive plant species mitigation implemented on past 
projects. 

7.4.2 Change in Plant Species Diversity 

7.4.2.1 Project Pathways  

7.4.2.1.1 Construction 

Vegetation clearing and ground disturbance within the PDA during construction could remove 
identified or unidentified occurrences of SAR and SOMC. In addition, the vegetation clearing, 
ground disturbance, or site reclamation within the PDA during construction could cause the 
introduction or spread of non-native invasive plant species. As non-native invasive plant species 
are generalists, they can invade disturbed areas and out-compete native plant species.  

7.4.2.1.2 Decommissioning  

Ground disturbance during decommissioning could cause an introduction and/or spread of 
non-native invasive plant species.  

7.4.2.2 Mitigation  

Standard industry practices, avoidance measures, and Project-specific mitigation measures will 
be implemented during construction and decommissioning. Avoidance of plant SAR and SOMC 
is a best practice. Based on the 2017 field surveys, known occurrences of plant SOMC were 
avoided by Project siting and Project components were outside of the 30 m setback for plant 
SOMC outlined in the Saskatchewan Activity Restriction Guidelines (SKMOE 2017b). Generally, 
mitigation, monitoring, and follow-up will consist of monitoring weeds and minimizing the 
footprint area required for Project construction.  
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Mitigation for change in plant species diversity includes the following: 

• Vehicles and personnel will stay within the defined Project construction area. 

• A spill response plan will be developed and staff will be trained on appropriate procedures 
and will keep emergency spill kits on site. 

• To reduce the potential for the introduction of non-native invasive species, all equipment 
should arrive at the Project site free of soil or vegetation debris. 

• Stockpiles left for longer than 30 days will be covered or stabilized by seeding, sodding, 
mulching or equivalent. 

• Locations of noxious and prohibited weeds within the Project construction area will be 
documented and presented to the Contractor, and staked for avoidance. 

• Access routes will avoid known prohibited and noxious weed populations. 

• Best management practices will be used during transportation activities, such as cleaning 
transportation vehicles between loads and tarping loads to reduce material falling from 
loads, etc. (Saskatchewan Forage Council 2011). 

• Where active reclamation is deemed necessary by a qualified environmental monitor, sites 
on native vegetation types will be re-revegetated to their pre-disturbance condition. 

Mitigation measures to address non-native invasive species are also outlined in Volume 1 of the 
EPP in Appendix C. 

7.4.2.3 Project Residual Effect  

7.4.2.3.1 Construction 

Plant SAR and their designated critical habitat were not identified in the PDA or LAA during 
desktop review or field surveys; therefore, they are not anticipated to be affected by the 
Project. 

There were no plant SOMC occurrences identified within suitable habitat in the PDA during the 
desktop review or field surveys. Six plant SOMCs were identified within the LAA, which were 
avoided by Project siting. All plant SOMCs within the LAA are greater than 30 m away from the 
PDA so indirect effects are not anticipated. Therefore, plant SOMCs are not anticipated to be 
affected by the Project. 

Sixteen non-native invasive plant species listed under the Weed Control Act were identified in 
the PDA during field surveys. Canada thistle (Cirsium arvense) and perennial sow thistle (Sonchus 
arvensis) were the most common species found. These species invade native vegetation 
communities, especially in low-prairie wetland zones. Anthropogenic disturbance can create 
habitat for non-native invasive species in areas of native vegetation types. These non-native 
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invasive species can have indirect effects on plant species diversity. Therefore, reclamation of 
the PDA will be completed as quickly as possible to reduce the potential for non-native invasive 
plant species to invade, establish, or spread following construction. In addition, monitoring will 
be completed to determine the effectiveness of mitigation. 

Based on a conservative assessment, potential residual effects on plant species diversity during 
construction are characterized as follows: 

• Direction is adverse  

− The effect is a possible decrease in plant species diversity within the LAA through the loss 
of unidentified occurrences of plant SOMC or the increase in non-native invasive species. 

• Magnitude is low to moderate 

− The Project may have a measurable effect on unidentified occurrences of plant SOMC 
or weed propagation within the PDA with the potential to extend into the LAA. 

• Geographical extent is the PDA/LAA 

− Direct effects to unidentified occurrences plant SOMC will be confined to the PDA, but 
indirect effects from non-native invasive species could extend into the LAA. 

• Duration is long-term  

− Duration of effects from non-native invasive species will continue into operation, while 
effects on plant SOMC will last beyond decommissioning. 

• Frequency is a single event  

− Unidentified occurrences of plant SOMC or the spread of non-native invasive species will 
be affected once, during the construction period. 

• The effect is reversible  

− The effect is likely to be reversed after Project decommissioning and reclamation. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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7.4.2.3.2 Decommissioning  

Decommissioning activities should have a minimal effect on plant species diversity in the LAA as 
the activities will be restricted largely to the PDA. Moreover, no plant SAR or SOMC were 
observed within the PDA or within the 30 m setback from the PDA. Vegetation management will 
be continued during decommissioning; therefore, the invasion and spread of non-native 
invasive species should be mitigated. 

Based on a conservative assessment, potential residual effects on plant species diversity during 
decommissioning are characterized as follows: 

• Direction is adverse  

− The effect is a potential decrease in plant species diversity within the LAA through the loss 
of unidentified occurrences of plant SOMC, but the possible increase in non-native 
invasive species. 

• Magnitude is low  

− The Project is unlikely to have a measurable effect on plant SOMC; however, the Project 
may alter the number and location of non-native invasive species within the PDA. 

• Geographical extent is the PDA 

− Direct effects to plant SOMC will be confined to the PDA, but indirect effects could 
extend into the LAA. 

• Duration is long-term  

− Duration of effects from non-native invasive species will be throughout decommissioning, 
while effects to plant SOMC will last beyond decommissioning. 

• Frequency is a single event  

− Unidentified occurrences of plant SOMC or the spread of non-native invasive species will 
be affected once during decommissioning. 

• The effect is reversible  

− The effect is likely to be reversed after Project decommissioning and reclamation. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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7.4.3 Change in Vegetation Community Diversity 

7.4.3.1 Project Pathways  

7.4.3.1.1 Construction 

Vegetation clearing and ground disturbance within the PDA during construction could cause a 
loss or alteration of native vegetation types. Specifically, construction of the WTG foundations, 
access roads, collector lines, substations, and disturbance from activities in the temporary 
workspaces could cause a change in the aerial extent of native prairie, tame pasture, 
shrubland, wetlands, and drainages within the PDA.  

7.4.3.1.2 Decommissioning  

During decommissioning, site reclamation of areas of native vegetation types within the PDA 
with native plant species seed mixes could result in an increase in native vegetation types in the 
LAA.  

7.4.3.2 Mitigation  

Standard industry practices, avoidance measures, and Project-specific mitigation measures will 
be implemented during construction and decommissioning.  

Mitigation for change in vegetation community diversity includes the following: 

• Prior to construction in native prairie, the boundaries of the vegetation clearing will be 
staked in the field. The Construction Contractor will ensure no construction disturbance 
occurs beyond the staked limits and that edges of sensitive areas adjacent to work areas 
are not disturbed. 

• Dust control measures will be implemented along access roads within areas of native 
vegetation types. 

• Where active reclamation is deemed necessary by a qualified environmental monitor, sites 
on native vegetation types will be re-revegetated to their pre-disturbance conditions using 
appropriate Certified No. I seed (Canada Seed Growers’ Association) unless it is not 
available for a chosen reclamation species. 

• Provincial regulators should be consulted in the selection of native plant seed mixes.  

• Prior to the start of construction activity, the topsoil/seedbank will be stripped and preserved, 
then reapplied in suitable rehabilitation areas post-construction. 

Mitigation measures to address changes in vegetation community diversity are also outlined in 
Volume 1 of the EPP in Appendix C. 
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7.4.3.3 Project Residual Effect  

7.4.3.3.1 Construction 

Of the 766 ha of native vegetation types within the LAA, 18 ha will be affected by the Project, of 
which approximately 16.1 ha (see Table 7-12) will be temporarily affected due to certain Project 
components associated with construction of infrastructure (i.e., temporary workspaces). The 
temporary effect to native vegetation types includes a temporary loss of 0.6 ha of native prairie; 
however, the temporary Project components (i.e., temporary workspaces, access roads) will be 
sited to avoid sensitive features including native prairie which will further reduce the area 
potentially affected. The below ground collector lines will temporarily affect 0.2 ha of native 
prairie. The remaining 1.9 ha of native vegetation types will be affected by long-term Project 
infrastructure (i.e., WTG foundations, crane pads, permanent access roads). Therefore, 
construction will have a low to moderate magnitude and long-term effect on vegetation 
community diversity until decommissioning (see Table 7-12). 

Construction of the Project will result in an increase in developed land from 9.9 ha to 158.3 ha 
(0.2% of the RAA) (see Table 7-12 and Table 7-13). The area of developed land in the application 
case includes 121.4 ha of land in temporary workspace, access roads and staging areas, as well 
as 36.9 ha in long-term land cover change (i.e., new-build access roads, WTG foundations, 
crane pads, collector lines, and substation) (see Table 7-12). Temporary workspace will not likely 
be cleared; however, using the conservative approach it is assumed that the entire PDA will be 
cleared of vegetation. Moreover, not all portions of the temporary workspace will experience 
the same intensity of disturbance. For example, with a typical WTG, the disturbance will be 
largely within 25 m from the WTG foundation therefore areas outside the 25 m will be less 
impacted by construction. The temporary workspace beyond the 25 m from the WTG is 
predominantly used for the laydown of the blades. The layout at each WTG site will be modified 
given the site constraints so the orientation of the temporary workspace and amount of native 
vegetation types affected will be reduced or avoided where possible. 
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After the application of standard mitigation measures, potential residual effects on native 
vegetation types during construction are characterized as follows: 

• Direction is adverse  

− The effect is a decrease in the areal extent of native vegetation types within the PDA. 

• Magnitude is low to moderate  

− The Project will have a measurable effect on the native vegetation types within the PDA 
with the potential to extend into the LAA. 

• Geographical extent is the PDA 

− Direct effects to native vegetation types will be confined to the PDA. 

• Duration is medium/long-term  

− Duration of effects on native vegetation types at temporary workspaces and access 
roads will continue into operation, while native vegetation types at permanent 
infrastructure sites (e.g., WTGs, access roads) will have effects lasting 
post-decommissioning. 

• Frequency is a single event  

− The native vegetation types will be affected once, during the construction period.  

• The effect is reversible  

− The effect is likely to be reversed after Project decommissioning and reclamation. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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Table 7-12 Area of Land Cover Classes Disturbed by the Project 

Land Cover 
Existing Conditions 

in the LAA 

Project Component (PDA) 

Turbine Foundation Crane Pad 
Below Ground 
Collector Lines New Access Roads1 

New Temporary 
Access Roads1 Substation 

Temporary 
Workspace 

Staging Areas, 
Offices & Parking, 

O&M Building  

Total Area 
in the 
PDA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

% of the 
LAA 

Area 
(ha) 

Cultivated 2167.6 2.6 0.1 1.1 <0.1 6.4 0.3 7.8 0.4 24.6 1.1 0.6 <0.1 53.5 2.5 2.3 0.1 98.8 

Developed 117.2 0.0 0.0 0.0 0.0 7.8 6.7 0.5 0.4 1.6 1.4 0.0 0.0 0.0 0.0 0.0 0.0 9.9 

Drainage 23.4 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 

Exposed Land/Barren 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 7.1 0.0 0.0 0.1 

Hayland 496.2 0.8 0.2 0.4 0.1 2.2 0.4 2.7 0.5 8.6 1.7 0.0 0.0 16.8 3.4 0.0 0.0 31.4 

Native Prairie 183.4 0.0 0.0 0.0 0.0 0.2 0.0 <0.1 0.0 0.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.6 

Shrubland 2.5 0.0 0.0 0.0 0.0 <0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 

Tame Pasture 393.9 0.4 0.0 0.2 0.0 1.3 0.0 0.9 0.0 3.0 0.1 0.0 0.0 7.1 0.2 0.0 0.0 12.9 

Wetland 163.3 0.2 0.0 <0.1 0.0 0.5 0.0 0.1 0.0 0.4 0.0 0.0 0.0 2.8 0.1 0.0 0.0 4.0 

Total for Native 
Vegetation Types2 

766.6 0.5 0.0 0.2 0.0 2.1 0.0 1.2 0.0 3.7 0.5 0.0 0.0 10.3 1.3 0.0 0.0 18.0 

Total Land Cover 3550.4 4.0 0.1 1.7 0.0 18.5 0.3 12.1 0.3 38.5 1.1 0.6 0.0 80.6 2.3 2.3 0.1 158.2 

NOTEs: 
1  Access roads to the substation have not been sited yet; these will be sited on cultivated lands and will be less than 200 m in length depending on the chosen substation location.  
2  Native vegetation types are defined as native prairie, tame pasture, shrubland, wetlands, and drainages. 
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Table 7-13 Change in Land Cover in the RAA 

Land Cover Type 

Amount of Habitat Available Change from Baseline Case 

Baseline Case 
(ha) 

Application Case  
(ha) 

Area  
(ha) 

Percent  
(%) 

Broadleaf 1.4 1.4 0.0 0.0 

Cultivated 52,995.0 52,896.2 -98.8 -0.2 

Developed 1,486.3 1,644.5 158.2 10.6 

Drainage 107.4 107.0 -0.4 -0.4 

Dugout 5.6 5.6 -0.0 0.0 

Exposed Land/Barren 214.1 214.0 -0.1 -<0.1 

Hayland 796.8 765.4 -31.4 -3.9 

Native Prairie 4,559.7 4,559.1 -0.6 -<0.1 

Pasture/Forages 13,673.4 1,3673.4 0.0 0.0 

Shrubland 103.9 103.8 -0.1 -0.1 

Tame Pasture 1,026.2 1,013.3 -12.9 -1.3 

Water 2,238.0 2,238.0 0.0 0.0 

Wetland 1,347.5 1,345.9 -4.0 -0.3 

Total 78,555.4 78,567.6 n/a n/a 

7.4.3.3.2 Decommissioning  

Decommissioning activities will have effects on native vegetation types similar to that of the 
construction phase. Equipment used to decommission the site and remove infrastructure will 
result in some ground disturbance, which will affect the vegetation communities that have 
re-established post-construction.  

Post-decommissioning, the infrastructure (e.g., WTGs, new access roads) will be removed and 
the land returned to its previous land cover class (or in consultation with the landowner), either 
through natural processes or assisted through mitigation. 

With mitigation, it is expected there will be an increase in the areal extent of native vegetation 
types within the LAA that is comparable to its state prior to construction. However, the effects 
during decommissioning will be adverse while the long-term results post-reclamation will be 
neutral. Based on the above, potential residual effects on vegetation community diversity during 
decommissioning are characterized as follows: 

• Direction is adverse 

− There will be an increase in native vegetation types post-decommissioning. 
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• Magnitude is low  

− The areal extent of native vegetation types reclaimed post-decommissioning is small in 
the context of the LAA. 

• Geographical extent is the PDA 

− Direct effects to native vegetation types will be confined to the PDA. 

• Duration is long-term  

− Post-decommissioning native vegetation types will be reclaimed. 

• Frequency is a single event 

− Vegetation community diversity will be affected once during decommissioning. 

• The effect is reversible 

− The post-decommissioning vegetation types could be reversed. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

7.4.4 Change in Wetland Area and Function 

7.4.4.1 Project Pathways  

7.4.4.1.1 Construction 

Vegetation clearing and ground disturbance in the PDA during construction could result in a 
change in wetland area and function. Based on the conservative approach of this assessment, 
it is assumed that vegetation will be completely removed within the PDA. During construction, 
clearing could have direct effects on wetland function by altering the vegetation structure 
surrounding wetlands; for example, wetlands with trees or shrubs along the margin would be 
converted to a graminoid and forb cover. This could have a direct effect on wetland function 
as it could decrease the interception and uptake of water, and increase runoff velocity. In 
addition, vegetation clearing has the potential to alter wetland function as habitat for both 
wildlife and plant species. In concert, these effects could reduce water quality. In addition, the 
construction of infrastructure could have indirect effects on wetland function through an 
increase of impervious surface area and a change in surface water run-off.  
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7.4.4.2 Mitigation  

Standard industry practices, avoidance measures, and Project-specific mitigation measures will 
be implemented during construction. 

Mitigation for change in wetland area and function will include the following: 

• Maintain 100 m setbacks from wetlands, where possible. 

• Maintain existing vegetation buffers around water bodies, where possible. 

• Submit notifications and applications to regulators for wetland effects, as required, with the 
appropriate lead time. 

• Complete work during dry or frozen ground conditions to lessen soil compaction.  

• If working in saturated soils during non-frozen ground conditions, use equipment and 
techniques that distribute ground pressure (e.g., swamp mats, geofabric and padding, 
corduroy) to avoid soil compaction and admixing. 

• Use silt fencing and direct surface runoff away from wetlands and waterbodies. 

• Restrict water taking during periods of extremely low flow. 

• Refueling or fuel storage activities will occur at least 100 m from wetlands. 

• Minimal alteration to surface water drainage patterns and installation of culverts as required 
to maintain flows. 

• Install properly designed and sited culverts in water crossings, along roads and permanent 
facilities to maintain pre-disturbance surface run-off as much as possible. 

• Clean up wetlands in such a manner that compaction and rutting are reduced. 

• Use natural re-vegetation for wetlands in native vegetation types. 

Mitigation measures to address changes in wetland area and function are also outlined in 
Volume 1 of the EPP in Appendix C. 

7.4.4.3 Project Residual Effect  

7.4.4.3.1 Construction 

Approximately 4.0 ha of wetlands will be intersected by the PDA, which represents 2.4% of the 
wetlands in the LAA (see Table 7-12). Of the 4.0 ha of wetlands affected, 0.4 ha will be directly 
affected by permanent infrastructure (i.e., WTGs and access roads) until decommissioning, while 
0.5 ha of wetlands will be directly affected by underground collector lines, which will be 
reclaimed post-construction. There are 3.2 ha of wetlands located within temporary workspace 
and access roads that may be indirectly affected, but they will be avoided as much as possible 
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as the infrastructure will be sited in order to avoid sensitive features such as wetlands. Based on 
the conservative approach, it is assumed that full vegetation clearing will occur within the PDA.  

There is the potential for the Project to indirectly affect wetlands through changes in interception 
and uptake of water, increase runoff velocity, loss or alteration habitat for both wildlife and plant 
species, change in water quality, increase in impervious surfaces, and change in surface runoff. 
However, wetlands were largely avoided during Project siting and setbacks and site-specific 
mitigation will address these potential direct effect mechanisms and reduce indirect effects to 
wetlands.  

After the application of standard mitigation measures, potential residual effects on wetland 
area and function during construction are characterized as follows: 

• Direction is adverse  

− The effect is a decrease in the areal extent of wetlands within the PDA. 

• Magnitude is low to moderate 

− The Project will have a measurable effect on wetlands within the LAA, but it is unlikely to 
have a measurable effect in the RAA. 

• Geographical extent is the PDA/LAA 

− Direct effects to wetland area and function will be confined to the PDA, but indirect 
effects could extend into the LAA. 

• Duration is medium/long-term  

− Duration of effects to wetlands within temporary workspaces will continue into operation, 
while wetlands affected by permanent infrastructure sites will have effects lasting 
post-decommissioning. 

• Frequency is a single event  

− Wetland area and function will be affected once, during the construction period.  

• The effect is reversible  

− The effect is likely to be reversed after Project decommissioning and reclamation. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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7.4.4.3.2 Decommissioning  

Decommissioning activities will have a similar level of effect on wetlands in the temporary 
workspaces as that of the construction phase. Equipment used to decommission the site and 
remove infrastructure will result in some ground disturbance, which will affect the wetlands that 
have been reclaimed post-construction.  

Post-decommissioning, the infrastructure (e.g., WTGs, new access roads) will be removed and 
any wetlands that were present prior to construction will be reclaimed, either through natural 
processes or assisted through mitigation. 

With mitigation and reclamation, it is expected there will be an increase in the areal extent of 
wetlands within the LAA that is comparable to its state prior to construction. However, the effects 
during decommissioning will be adverse while the long-term results post-reclamation will be 
neutral. Based on the above, potential residual effects on wetland during decommissioning are 
characterized as follows: 

• Direction is adverse 

− There will be an increase in wetland area and function post-decommissioning. 

• Magnitude is low  

− The areal extent of wetlands reclaimed post-decommissioning is small in the context of 
the LAA. 

• Geographical extent is the PDA. 

− Direct effects to wetland area and function will be confined to the PDA. 

• Duration is long-term  

− Post-decommissioning, wetlands will be reclaimed. 

• Frequency is a single event 

− Wetland area and function will be affected once during decommissioning. 

• The effect is reversible 

− The post-decommissioning wetland area and function could be reversed. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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7.4.5 Summary of Project Residual Environmental Effects 

Table 7-14 summarizes the residual environmental effects on vegetation and wetlands. 

Table 7-14 Project Residual Effects on Vegetation and Wetlands 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in Plant Species 
Diversity 

C A L/M PDA/LAA LT S R D 

Change in Plant Species 
Diversity 

D A L PDA LT S R D 

Change in Vegetation 
Community Diversity  

C A L/M PDA/LAA MT/LT S R D 

Change in Vegetation 
Community Diversity 

D A L PDA LT S R D 

Change in Wetland area 
and Function 

C A L/M PDA/LAA MT/LT S R D 

Change in Wetland area 
and Function 

D A L PDA LT S R D 

KEY 
See Table 7-2 for detailed definitions 

Project Phase 
C: Construction 
O: Operation and Maintenance 
D: Decommissioning  

Direction:  
P: Positive 
A: Adverse 
N: Neutral 

Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 

Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  

Reversibility:  
R: Reversible 
I: Irreversible  

Ecological/Socio-
Economic  Context:  
D: Disturbed 
U: Undisturbed 
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7.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
VEGETATION AND WETLANDS 

The Project residual effects described in Section 7.4 are likely to interact cumulatively with 
residual environmental effects from other physical activities (past, present and reasonably 
foreseeable). The resulting cumulative environmental effects are assessed. This is followed by an 
analysis of the project contribution to cumulative effects. Future projects and activities that are 
reasonably foreseeable are defined as those that (a) have been publicly announced with a 
defined project execution period and with sufficient project details that allow for a meaningful 
assessment, (b) are currently undergoing an environmental assessment or (c) are in a permitting 
process. 

The assessment of cumulative effects is initiated with a determination of whether two conditions 
exist: 

• the Project has residual environmental effects on the VC and 

• the residual effects could act cumulatively with residual effects of other past, present, or 
reasonably foreseeable future physical activities 

If either is not met, the assessment of cumulative effects concludes with a statement that further 
assessment of cumulative effects is not warranted because the Project does not interact 
cumulatively with other projects or activities.  

7.5.1 Project Residual Effects Likely to Interact Cumulatively 

Table 4-4 in Section 4.0, Environmental Assessment Scope and Methodology, presents the 
project and physical activities inclusion list, which identifies other projects and physical activities 
that might act cumulatively with the Project. Where residual environmental effects from the 
Project act cumulatively with residual effects from other projects and physical activities  
(Table 7-15), a cumulative effects assessment is undertaken to determine their significance.  
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Table 7-15 Interactions With the Potential to Contribute to Cumulative Effects 

Other Projects and Physical Activities with Potential for 
Cumulative Environmental Effects 

Environmental Effects 

Change in 
Plant Species 

Diversity 

Change in 
Vegetation 
Community 

Diversity 

Change in 
Wetland 
Area and 
Function 

Past and Present Physical Activities and Resource Use 

Agricultural Conversion    

Oil and Gas Development    

Power Generation, Transmission, and Distribution    

Morse Wind Farm    

Recreational Activities – – – 

Residential Development    

Resource Extraction Activities    

Road Development    

Project-Related Physical Activities    

Future Physical Activities 

Pasqua to Swift Current 230 kV Transmission Line Project    

SaskPower Blue Hill Interconnection Project    

NOTES: 
 = Other projects and physical activities whose residual effects are likely to interact cumulatively with 

Project residual environmental effects. 
– =  Interactions between the residual effects of other projects and residual effects of the Project are 
not expected. 

 

Environmental effects identified in Table 7-15 as not likely to interact cumulatively with residual 
effects of other projects and physical activities (no check mark) are not discussed further. The 
assessment of the cumulative environmental effects that are likely to result from the Project in 
combination with other projects and physical activities are discussed in subsequent sections.  

7.5.2 Change in Plant Species Diversity 

7.5.2.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 7-15) have the potential to 
act cumulatively where other projects also affect the number and location of plant SAR, plant 
SOMC, and non-native invasive species. Cumulative effects arising from the overlap of future 
projects occur through mechanisms similar to that which occur during construction (e.g., 
equipment/vehicle use, vegetation clearing, ground disturbance, etc.). For example, such 
effects can come as a result of impacts to habitats supporting high plant species diversity 
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(including plant SAR and SOMC) or as a result of weed propagation despite use of best 
available mitigation.  

7.5.2.2 Mitigation for Cumulative Effects 

Rare plant surveys have been completed in support of the Project which has resulted in greater 
confidence of the locations of and potential for plant SOMC to occur in the Project footprint. 
The Project will implement a suite of mitigation measures to address Project-specific effects on 
plant species diversity. Few opportunities exist for a coordinated approach to further mitigate 
effects in conjunction with other future projects due to the geographic separation or specific 
construction timing of other projects. 

7.5.2.3 Cumulative Effects 

The RAA is already heavily impacted to a high magnitude due to past conversion of native 
vegetation types to agricultural land uses with 68.5% being considered cultivated or other types 
of agricultural lands. The potential habitat for plant SAR and SOMC is largely limited to native 
vegetation types, which are limited in the RAA. The conversion of native vegetation types, 
including native prairie, has led to an increase in plant species becoming SAR and SOMC. There 
were no plant SAR or plant SOMC in the PDA or within 30 m of the LAA based on the rare plant 
surveys conducted in 2017. However, it is likely that there are plant SAR and SOMC occurrences 
throughout the RAA. The Project and future activities have the potential to affect the number 
and location of plant SAR and SOMC in the RAA; however, proper mitigation through avoiding 
native vegetation types through siting and following setbacks will reduce this residual effect. 

Additionally, a number of non-native invasive species were recorded during rare plant surveys 
for the Project and indicate that these plants have likely spread throughout the RAA. This may 
also add to the threats to plant SAR and SOMC in the RAA. The Project and future activities, 
even with mitigation, increase the possibility for non-native invasive species to spread. 

The Project has minimal areas that could support levels of high plant species diversity because of 
past impacts and fragmentation on the landscape. Other development projects in the area, 
such as the Pasqua to Swift Current 230 kV Transmission Line and the Blue Hill Interconnection 
project will likely contribute in a further reduction of species diversity.  

7.5.3 Change in Vegetation Community Diversity 

7.5.3.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 7-15) have the potential to 
act cumulatively where other projects also affect native vegetation types. Cumulative effects 
arising from the overlap of future projects occur through mechanisms similar to that which occur 
during construction (e.g., equipment/vehicle use, vegetation clearing, ground disturbance, 
etc.). 
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7.5.3.2 Mitigation for Cumulative Effects 

The Project will implement a suite of mitigation measures to address Project-specific effects on 
vegetation community diversity. Few opportunities exist for a coordinated approach to further 
mitigate effects in conjunction with other future projects due to the geographic separation or 
specific construction timing of other projects. 

7.5.3.3 Cumulative Effects 

The RAA is already heavily impacted due to past agricultural land uses. The remaining native 
vegetation types including native prairie, shrubland, tame pasture, and wetlands occur in areas 
that are considered marginal for agricultural uses, difficult to develop (e.g., steep slopes), or in 
areas with protected designations. Based on the magnitude categories defined in Table 7-2, the 
existing land use activities have had a high magnitude effect on native vegetation types in the 
RAA through the loss in areal extent in comparison to pre-development levels. Agriculture is 
considered a key threat that factors in to a plant SAR and SOMC’s risk of extirpation (SKCDC 
2017a). 

The Project has minimal additive effects to the loss of native vegetation types with 18.0 ha (with 
approximately 6,000 ha in the Project area) expected to be impacted during construction. Of 
this amount, only 1.9 ha of native vegetation types are expected to be affected long-term due 
to permanent infrastructure. Short-term loss of native vegetation types will be minimized through 
avoidance, mitigation measures, and reclamation.  

Other development projects in the area, such as the Pasqua to Swift Current 230 kV Transmission 
Line and the Blue Hill Interconnection project will contribute to a further reduction of native 
vegetation types. The proposed location for the Pasqua to Swift Current Transmission Line is 
known (SaskPower 2016) and this project will likely affect a mixture of disturbed and native land 
cover types. It is understood that the Blue Hill Interconnection Project will have similar types of 
effects pathways related to changes in vegetation community diversity. However, at the time of 
EIS writing, details (e.g., location and ROW width) of the Blue Hill Interconnection project are 
unknown and, as a result, changes in land cover due to this future project could not be 
quantified. As such, only the Pasqua to Swift Transmission Line project is carried forward to 
quantify a cumulative change in vegetation community diversity in the RAA. Effects on native 
vegetation from this project (inclusive of wetland and water land cover classes) are expected to 
be 187 ha representing 0.8% of the native vegetation in the RAA. In combination with the 
Project, the total change in native vegetation amounts to 205 ha or 0.9% of the RAA. 
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7.5.4 Change in Wetland Area and Function 

7.5.4.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 7-15) have the potential to 
act cumulatively where other projects also affect the areal extent of wetlands. Cumulative 
effects arising from the overlap of future projects occur through mechanisms similar to that 
which occur during construction (e.g., equipment/vehicle use, vegetation clearing, ground 
disturbance, etc.). 

7.5.4.2 Mitigation for Cumulative Effects 

The Project will implement a suite of mitigation measures to address Project-specific effects on 
wetland area and function. Few opportunities exist for a coordinated approach to further 
mitigate effects in conjunction with other future projects due to the geographic separation or 
specific construction timing of other projects. However, it is assumed that other proposed 
projects will likely site or route their projects to avoid effects to wetland area and function due to 
the constructability issues associated with building in these areas. 

7.5.4.3 Cumulative Effects 

The RAA has 4.7% of wetlands with a very small proportion being affected by the Project. 
Wetlands in the RAA have already been affected to a high magnitude due to the conversion of 
land to agricultural uses. Other future projects such as the Pasqua to Swift Current 230 kV 
Transmission Line and the Blue Hill Interconnection project will likely have some effects on 
wetlands. The proposed location for the Pasqua to Swift Current Transmission Line is known 
(SaskPower 2016) and this project will likely affect a mixture of disturbed and native land cover 
types. It is understood that the Blue Hill Interconnection Project will have similar types of effects 
pathways related to changes in wetland area and function. However, at the time of EIS writing, 
details (e.g., location and ROW width) of the Blue Hill Interconnection project are unknown and, 
as a result, changes in land cover due to this future project could not be quantified. As such, 
only the Pasqua to Swift Transmission Line project is carried forward to quantify a cumulative 
change in wetland area and function in the RAA. The portion of the Pasqua to Swift Current 
Transmission Line that traverses the vegetation RAA only intersects with 14 ha of wetlands 
amounting to 0.4% of wetlands in the RAA. In the cumulative case, a total of 18 ha and 0.5% of 
wetlands in the RAA will be affected.  

7.5.5 Summary of Cumulative Effects 

Table 7-16 summarizes cumulative environmental effects on vegetation and wetlands. 
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Table 7-16 Residual Cumulative Effects  

Residual Cumulative Effect 

Residual Cumulative Effects Characterization 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Residual Cumulative Change in Plant Species Diversity 

Residual cumulative effect  A H RAA LT C I D 

Contribution from the 
Project to the residual 
cumulative effect 

The Project will result in the loss of 18.0 ha of native vegetation types, which 
are potential habitat for plant SAR and SOMC and represents a potential 
loss of 0.2% plant SAR and SOMC habitat in the RAA. All previously 
identified plant SOMC occurrences will be avoided by the Project. This 
estimate may be reduced even further through additional avoidance 
planning once final engineering is completed. 

Residual Cumulative Change in Vegetation Community Diversity 

Residual cumulative effect  A H RAA LT C I D 

Contribution from the 
Project to the residual 
cumulative effect 

The Project will result in the loss of 18.0 ha of native vegetation, which 
represents a 0.2% reduction in native vegetation types in the RAA. This 
estimate may be reduced even further through additional avoidance 
planning once final engineering is completed. 

Residual Cumulative Change in Wetland Area and Function 

Residual cumulative effect  A H RAA LT C I D 

Contribution from the 
Project to the residual 
cumulative effect 

The Project will result in the loss of 4.0 ha of wetland area, which represents 
a 0.3% reduction in wetlands in the RAA. This estimate may be reduced 
even further through additional avoidance planning once final 
engineering is completed. 

KEY 
See Table 7-2 for detailed 
definitions 
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic  
Context:  
D: Disturbed 
U: Undisturbed 
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7.6 DETERMINATION OF SIGNIFICANCE 

7.6.1 Significance of Project Residual Effects 

Effects of the Project on vegetation and wetlands are generally expected to be adverse, but of 
low magnitude, limited to the PDA with some potential to extend into the LAA (e.g., wetland 
function), and reversible (see Table 7-14). This is largely a result of design and layout iterations 
that reduce overlap with plant SAR and SOMC, native vegetation types, and wetlands as well as 
the use of additional mitigation measures where avoidance is not possible. The residual effects 
are unlikely to pose a threat to the long-term persistence or viability of a plant species (including 
plant SAR and SOMC), native vegetation types, or result in the permanent loss of wetlands that 
cannot be mitigated. 

With mitigation and environmental protection measures, the residual environmental effects on 
vegetation and wetlands are predicted to be not significant. 

7.6.2 Significance of Cumulative Effects 

The existing land base in the RAA has been extensively and permanently modified through 
agricultural conversion from its original state and, to a lesser extent, industrial and residential 
development (Acton et al. 1998). 

Overall, based on the magnitude and significance definitions described in Sections 7.1.5 and 
7.1.6, the effects on the vegetation and wetlands VC are already high in magnitude and 
significant. With the addition of the Project effects in conjunction with other foreseeable 
projects, the cumulative effects will remain significant. 

7.6.2.1 Project Contribution to Cumulative Effects 

The Project will result in the loss of 18 ha of native vegetation, including wetlands, during 
construction representing 0.2% of the remaining native vegetation in the RAA. Some of these 
effects will be reduced during operation as the project footprint becomes smaller due to 
reclamation of laydown areas and the narrowing of access roads. Much of the Project’s 
contribution to cumulative effects will be reversible upon completion of construction. Therefore, 
the Project’s contribution to cumulative effects is not expected to measurably affect the 
amount of native vegetation and wetland types in the RAA. 
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7.7 PREDICTION CONFIDENCE 

Based on the information compiled during field surveys, data analyses, and understanding 
Project activities, the predicted confidence in the assessment of project residual effects on 
vegetation and wetlands is moderate to high. There is some uncertainty regarding the exact 
distribution of native vegetation in the RAA due to the coarseness of the existing spatial data for 
the RAA. There is a moderate to high level of confidence in the number and location of plant 
SOMCs detected within the PDA as the lack of detection of plant SAR and SOMC does not 
preclude their presence in the PDA. There is a high level of confidence in the effectiveness of the 
proposed mitigation measures. 

7.8 FOLLOW-UP AND MONITORING 

An environmental monitor will be used to determine the effectiveness of mitigation, including 
those implemented to reduce or avoid effect on vegetation and wetlands. Resource specialists 
(e.g., vegetation ecologists) may be used to monitor construction activities in sensitive areas 
(e.g., plant SOMC locations) and will assist with staking sensitive areas prior to vegetation 
disturbance. Monitoring will also be used to evaluate the success of vegetation management 
and reclamation activities. 

No follow-up programs are being proposed for this Project. 
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8.0 ASSESSMENT OF POTENTIAL EFFECTS ON WILDLIFE AND 
WILDLIFE HABITAT 

8.1 SCOPE OF ASSESSMENT 

Wildlife and Wildlife Habitat is considered a VC because it is of aesthetic, economic, and 
recreational importance to Canadians (Filion et al. 1993). Furthermore, wildlife is a critical 
component of functional natural ecosystems. Changes in wildlife abundance or diversity might 
alter ecosystem function, resulting in negative implications to environmental cycles and 
decreasing the ability of humans to use and enjoy natural resources or to benefit from 
ecological goods and services. As environmental systems are interrelated, changes in other VCs 
(e.g., Vegetation and Wetlands) could affect wildlife abundance and habitat availability. 

The wildlife and wildlife habitat VC represents a broad range of wildlife species and habitats that 
are known to occur or have potential to occur in the vicinity of the Project. The number of 
wildlife species potentially found at or near the Project is typical of the broader ecoregion, with 
the majority of these species being common and abundant. The scope of this assessment 
includes all wildlife species, but focuses on species at risk (SAR) and other species of 
management concern (SOMC) (see Section 8.1.3 for definitions), and their habitat. For the 
purposes of the assessment, suitable wildlife habitat includes native land cover classes (i.e., 
native prairie, shrubland, and wetland), as well as perennial cropland (i.e., tame pasture, 
hayland) which is an anthropogenic land cover. Effects of the Project were evaluated in the 
context of the regulatory setting, issues identified through engagement activities, potential 
Project-VC interactions, and existing knowledge of wind-energy facility development.   

8.1.1 Regulatory and Policy Setting 

8.1.1.1 Federal Legislation 

Some wildlife species in Canada are afforded federal protection through the Migratory Birds 
Convention Act (MBCA) and/or the Species at Risk Act (SARA). 

8.1.1.1.1 Migratory Birds Convention Act 

The purpose of the MBCA (Government of Canada 1994) is to protect and conserve migratory 
bird populations, individuals, and their nests within all lands in Canada. All migratory species 
listed under Article I of the MBCA are protected (e.g., sparrows, ducks, geese, grebes, 
woodpeckers, wrens, sandpipers, cranes), with the exception of select families not listed under 
Article I and exempt from the MBCA (e.g., hawks, eagles, crows, pelicans, cormorants, grouse, 
owls, cowbirds). Several of the species not listed under Article I are protected under provincial 
legislation and/or guidelines. 
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The MBCA is the enabling statue for the Migratory Birds Regulations (Government of Canada 
2016). Section 6 of the Migratory Birds Regulations states that without the authorization of a 
permit, the disturbance, destruction, or taking of a nest, egg, nest shelter, eider duck shelter, or 
duck box of a migratory bird, or possession of a migratory bird, carcass, skin, nest, or egg of a 
migratory bird are prohibited. As there are no authorizations to allow construction-related effects 
on migratory birds and their nests, best management practices (BMPs) should be followed to 
take reasonable measures to avoid incidental take of migratory birds. 

8.1.1.1.2 Species at Risk Act 

SARA (Government of Canada 2002) is one part of a three-part strategy that the Government of 
Canada has implemented to protect wildlife SAR in Canada and applies to wildlife species listed 
in Schedule 1 of SARA, their residences and designated critical habitat. This three-part strategy 
also includes commitments under the National Accord for the Protection of Species at Risk 
(Government of Canada 1996), and activities under the Habitat Stewardship Program for 
Species at Risk (Government of Canada 2017a). The COSEWIC assesses and designates the 
status of species and recommends this designation for legal protection under SARA (COSEWIC 
2017). 

SARA serves to prevent the extirpation or extinction of wildlife species and to provide recovery 
strategies for species that are extirpated, endangered and threatened due to human activity 
and to manage species of special concern so they do not become threatened or endangered. 

Under SARA, it is forbidden to kill, injure, harass, destroy the residence of, destroy the critical 
habitat of, capture or take an individual designated as extirpated, endangered, or threatened 
on federally-regulated lands or designated critical habitat elsewhere. On lands under provincial 
jurisdiction, SARA goals are typically reflected through provincial legislation, policy, and 
guidelines. 

8.1.1.2 Provincial Legislation 

The province of Saskatchewan regulates wildlife and their habitat under The Wildlife Act 
(Government of Saskatchewan 1998), the Saskatchewan Wild Species at Risk Regulations 
(Government of Saskatchewan 1999) and the Wildlife Habitat Protection Act (WHPA; 
Government of Saskatchewan 1992). 

The purpose of the Saskatchewan Wildlife Act is to “protect wild species at risk, which are any 
native wild species that have been designated and listed as extirpated, endangered, 
threatened, or vulnerable.” Section 51(1) of the Act states that one may not: 

• “kill, injure, possess, disturb, take, capture, harvest, genetically manipulate or interfere with or 
attempt to do any of those things to any designated species; 
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• export or cause to be exported form Saskatchewan any designated species; 

• traffic in any designated species” 

The Saskatchewan Wildlife Regulations provide for the protection of wildlife features in section 
6(1) where it states that “no person shall, without a license for the purpose, kill, disturb or molest 
any wildlife or the den, house, nest, dam or usual place of habitation of any wildlife protected 
under the Act or under the Migratory Birds Convention Act.” 

The Wildlife Habitat Protection Act (WHPA) protects Crown lands that are designated as wildlife 
habitat lands. It prohibits alteration unless exempted from the regulations or authorized by the 
responsible minister. 

8.1.1.2.1 Additional Guidance 

Additional guidance is available through government guidelines and the Saskatchewan 
Conservation Data Centre (SKCDC). Guidance on the siting of WEPs to consider sensitive wildlife 
areas is provided through the Wildlife Siting Guidelines for Saskatchewan Wind Energy Projects 
(SKMOE 2017a). Disturbance setback distances and seasonal activity restriction guidelines for 
Saskatchewan wildlife species are provided in the Saskatchewan Activity Restriction Guidelines 
for Sensitive Species (SKMOE 2017b).  

Species conservation rankings are provided by the SKCDC (Appendix H.1). The SKCDC uses a 
standardized procedure set forth by NatureServe (Faber-Langendoen et al. 2012) to provide a 
conservation status ranking for all wildlife species found in Saskatchewan (SKCDC 2017d, 2017e). 

8.1.2 Consideration of Issues Raised during Engagement 

Concerns regarding the potential effect of the Project to wildlife were raised during 
engagement with the public and NGOs. Members of the public asked questions about potential 
effects to wildlife, especially birds, during public open houses. One attendee completed a 
questionnaire during the third open house and noted that the majority of migratory birds had 
not flown through the Project area yet. Where possible, Algonquin representatives addressed 
questions and concerns regarding potential effects to wildlife with attendees at the open 
houses. A discussion of the potential residual Project effects on mortality risk is included in 
Section 8.4.3.  

During meetings with NGOs, concerns were raised about bird and bat mortality, adequate 
turbine lighting to reduce bird strikes, and adequate setbacks during construction. Algonquin 
addressed these concerns during meetings with the NGOs, and the issues and responses are 
summarized in Table 3-3 of Section 3.4.3. Algonquin will try to adhere to provincial Activity 
Restriction Guidelines for setback, comply with Transport Canada lighting requirements and 
consider potential mitigation strategies to reduce bird and bat mortality. 
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8.1.3 Potential Effects, Pathways and Measurable Parameters 

The Project has the potential to affect wildlife and their habitat through changes in habitat 
availability, and mortality risk. The focus of the assessment is to determine whether the Project will 
result in an adverse residual environmental effect on wildlife and wildlife habitat and to assess 
the significance of each effect with regard to viability of local or regional populations after 
considering appropriate mitigation measures. The assessment of potential effects on wildlife and 
wildlife habitat focuses on wildlife SAR and SOMC. 

Wildlife SAR are defined as species listed under Schedule 1, Schedule 2, or Schedule 3 of the 
federal SARA as endangered, threatened or special concern (Government of Canada 2002). 

Wildlife SOMC are defined as provincially legislated SAR and other species identified in federal 
and provincial tracking lists and activity restriction guidelines, including species: 

• Listed in The Wildlife Act of Saskatchewan as endangered, threatened or vulnerable 
(Government of Saskatchewan 1998); 

• Listed by the COSEWIC as endangered, threatened or special concern (Government of 
Canada 2017b), but not yet listed under SARA; 

• Assigned a ranking of S1 or S2 (or a combination of these rankings) by the SKCDC (SKCDC 
2017d, 2017e); and, 

• Included in the Saskatchewan Activity Restriction Guidelines for Sensitive Species (SKMOE 
2017b). 

See Appendix H.1 for federal and provincial ranking definitions. 

A list of the potential SAR and SOMC that may interact with the Project and are used in this 
assessment, along with their status under various federal and provincial legislation and 
guidance, is found in Appendix H.2. Their specific habitat associations based on land cover 
types available in the RAA are defined in Appendix H.3. 

Potential environmental effects, measurable parameters and the rationale for inclusion of each 
parameter in the assessment of wildlife and wildlife habitat are presented in Table 8-1. 
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Table 8-1 Potential Effects, Effects Pathways and Measurable Parameters for 
Wildlife and Wildlife Habitat 

Potential 
Environmental Effect Effect Pathway 

Measurable Parameter(s) and 
Units of Measurement 

Change in habitat 
availability 

Loss or degradation of native landcover 
types (i.e., native prairie, shrubland, 
wetland) and/or perennial land cover (i.e., 
tame pasture, hayland) will reduce the 
capacity of the landscape to support 
wildlife. The area potentially affected by 
the Project will be put in the context of the 
PDA, LAA, and RAA (see definitions below) 
and will provide a measure of the relative 
magnitude of effect within those 
assessment areas. 

Area (ha) of direct habitat loss for 
native land cover 

Project activities (e.g., blade movement 
and noise) may result in disturbance of 
wildlife on the landscape, thus leading to a 
decrease in habitat quality and use. This 
measurable parameter will be assessed 
qualitatively. 

Sensory disturbance 

Change in mortality 
risk 

A qualitative/quantitative assessment of 
direct mortality risk due to the Project 
provides an estimate of the predicted 
exposure and threats to wildlife that may 
result in loss of individuals from a 
population. Direct mortality may arise from 
a variety of Project activities (e.g., 
vegetation clearing, vehicle traffic, 
collisions with Project infrastructure such as 
WTGs). 

Change in direct mortality risk 

A qualitative assessment of indirect 
mortality risk due to the Project provides an 
estimate of the predicted exposure and 
threats to wildlife that may result in loss of 
individuals from a population. Indirect 
mortality involves changes in landscape 
features or communities that result in 
increased predation or mortality rates to 
wildlife. 

Change in indirect mortality risk 
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8.1.4 Boundaries 

8.1.4.1 Spatial Boundaries 

The following spatial boundaries are defined for the wildlife and wildlife habitat assessment of 
the Project with respect to Project activities and components: 

Project Development Area (PDA): The PDA encompasses the immediate area on which Project 
activities and components may occur. As such, the PDA represents the physical Project footprint 
and consists of the area of physical disturbance associated with WTGs, access roads, collector 
lines, substation, and temporary workspaces. 

Local Assessment Area (LAA): The LAA encompasses the area for the assessment of effects on 
wildlife species and wildlife habitat and includes the PDA plus a 1 km buffer to account for the 
maximum activity restriction setback distance established by the SKMOE for potential SAR (i.e., 
ferruginous hawk [Buteo regalis]) (SKMOE 2017a). The LAA was established to consider the area 
in which the proposed Project activities could have direct or indirect effects on wildlife and 
wildlife habitat. 

Regional Assessment Area (RAA): The RAA includes the PDA plus a 10 km buffer. The RAA was 
used to determine the significance of Project-specific effects on wildlife and wildlife habitat from 
a regional context, as well as to assess where Project-specific effects overlap with effects of 
past, present, and reasonably foreseeable future activities (i.e., cumulative effects). 

Wildlife assessment areas are shown on Figure 8-1. 

8.1.4.2 Temporal Boundaries 

The period during which effects on wildlife and wildlife habitat are assessed for each Project 
phase is defined as follows: 

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning.  

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years).  

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of underground collector lines and any associated reclamation activities. As part of 
decommissioning, certain components will be left in place as this approach usually results in 
fewer environmental effects.  
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8.1.4.3 Administrative and Technical Boundaries 

Administrative boundaries to the assessment of Project effects on wildlife and wildlife habitat are 
as follows: 

• The federal SARA and regulations (Government of Canada 2002) 

• Federal recovery plans, action plans, and management plans for SAR 

• The provincial Wildlife Act (Government of Saskatchewan 1998) and Wild Species at Risk 
Regulations (Government of Saskatchewan 1999), and the WHPA (Government of 
Saskatchewan 1992). 

• Provincial species rankings from the SKCDC (SKCDC 2017a) 

• Wildlife siting guidelines for Saskatchewan Wind Energy Projects (SKMOE 2017a) avoidance 
zones 

• Saskatchewan Activity Restriction Guidelines for Sensitive Species (SKMOE 2017b) 

• Provincial Species Detection Survey Protocols for wildlife field surveys (SKMOE 2014c, 2014d, 
2014e, 2014f, 2015a, 2015b) 

8.1.5 Residual Effects Characterization 

Residual Project-related environmental effects were evaluated considering direction, 
magnitude, geographic extent, frequency, duration, reversibility, and ecological and socio-
economic context (see Table 8-2). 

Table 8-2 Characterization of Residual Effects on Wildlife and Wildlife Habitat 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive – an effect that moves measurable parameters 
in a direction beneficial to wildlife and wildlife habitat 
relative to baseline. 
Adverse – an effect that moves measurable 
parameters in a direction detrimental to wildlife and 
wildlife habitat relative to baseline. 
Neutral – no net change in measurable parameters for 
Wildlife and Wildlife Habitat relative to baseline.  
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Table 8-2 Characterization of Residual Effects on Wildlife and Wildlife Habitat 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Magnitude The amount of change in 
measurable parameters or 
the VC relative to existing 
conditions  

Negligible – no measurable change in wildlife and 
wildlife habitat measurable parameters. 
Low – Project is unlikely to have a measurable effect on 
abundance of wildlife in the LAA, although temporary 
local shifts in distribution might occur. 
Moderate – Project has an effect on the abundance 
and distribution of wildlife in the LAA, but is unlikely to 
have a measurable effect on the abundance of 
wildlife in the RAA. 
High – Project has an effect on the abundance of 
wildlife in the RAA. 

Geographic 
Extent  

The geographic area in 
which a residual effect 
occurs  

PDA – residual effect restricted to the PDA 
LAA – residual effect extends into the LAA 
RAA – residual effect extends into the RAA 

Duration The period of time 
required until the 
measurable parameter or 
the VC returns to its 
existing condition, or the 
residual effect can no 
longer be measured or 
otherwise perceived 

Short-term - residual effect restricted to the duration of 
the activity 
Medium-term - residual effect extends through 
construction and up to 10 years during operation, or 
throughout the operation phase alone 
Long-term - residual effect extends for the life of the 
Project and beyond decommissioning  

Frequency Identifies how often the 
residual effect occurs and 
how often during the 
Project or in a specific 
phase 

Single event - residual effect occurs once throughout 
the assessment period 
Multiple irregular event (no set schedule) - residual 
effect occurs sporadically (and intermittently) 
throughout assessment period 
Multiple regular event - residual effect occurs 
repeatedly and regularly throughout assessment period 
Continuous - residual effect occurs continuously over 
the assessment period 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
project activity ceases 

Reversible – residual effect is likely to be reversed after 
activity completion and/or reclamation 
Irreversible – residual effect is unlikely to be reversed 

Ecological and 
Socio-economic 
Context 

Existing condition and 
trends in the area where 
residual effects occur 

Undisturbed – area is relatively undisturbed or not 
adversely affected by human activity  
Disturbed – area has been substantially previously 
disturbed by human development or human 
development is still present 
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8.1.6 Significance Definition 

An overall determination of significance is made for the combined Project residual effects on 
wildlife and wildlife habitat for all Project phases (i.e., construction, operation and maintenance, 
and decommissioning) after mitigation is implemented. A significant adverse residual effect is 
defined as one that threatens the long-term persistence or viability of a SAR or SOMC in the RAA, 
including effects that are contrary to or inconsistent with federal (including recovery strategies 
and critical habitat) and provincial management objectives. 

8.2 EXISTING CONDITIONS FOR WILDLIFE AND WILDLIFE HABITAT 

This section addresses wildlife and wildlife habitat resources. This section outlines the methods 
and results of both the desktop review and field surveys completed in 2017. 

8.2.1 Methods 

8.2.1.1 Desktop Review  

Existing information from provincial and federal databases, satellite imagery and literature 
sources were reviewed to determine known occurrences of wildlife SAR and SOMC, as well as 
their life history requirements, and habitat available in the RAA. The following data sources were 
reviewed:  

• SKCDC wildlife database (historical wildlife SAR and SOMC observations and sensitive wildlife 
habitat features; HABISask 2017b, 2017c) 

• COSEWIC status reports (Government of Canada 2017b) 

• Species at Risk Public Registry recovery strategies and action plans (Government of Canada 
2017b) 

• Birds of North America Online database (Cornell Lab of Ornithology and the American 
Ornithologists’ Union 2017) 

• IBAs in Canada Online Database (Bird Studies Canada [BSC] and Nature Canada 2017) 

• eBird online database (http://ebird.org/ebird/explore)  

• Land cover data from the AAFC (AAFC 2015a) databases  

• Satellite imagery such as ESRI World Imagery (ESRI 2017) and Google Earth (2017) 

• Publicly available GIS spatial layers of protected lands. The Saskatchewan Representative 
Area Network spatial layer includes protected private and public lands (e.g., Ducks 
Unlimited project areas, conservation easements, provincial parkland, national parks, 
provincial community pastures, Wildlife Habitat Protection Act (WHPA) lands, and migratory 
bird sanctuaries) (HABISask 2017a). 

http://ebird.org/ebird/explore
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8.2.1.2 Wildlife Habitat Availability 

Desktop review of data sources provided information about potential and historical SAR and 
SOMC occurrences, sensitive features (e.g., perennial nests), and habitat types present within 
the LAA (i.e., land cover classes). Historical records, species ranges, life history requirements, and 
land cover available in the RAA were used to compile a list of potential SAR and SOMC that 
may interact with the Project (see Appendix H.1). Wildlife habitat availability was evaluated 
based on the land cover classes described in Table 7-4 (see Section 7.2.1.1). Because land cover 
classes represent broad habitat types (i.e., at a coarse scale), a habitat association approach 
was used to estimate habitat availability. Specifically, each land cover class was evaluated to 
determine whether or not it provided suitable habitat using knowledge of seasonal habitat 
requirements for each SAR and SOMC (see Appendix H.2). 

Information from existing data sources was incorporated into a GIS database and was used to 
identify the types of wildlife surveys required (i.e., target SAR and SOMC) and their target 
locations (i.e., areas with suitable habitat). The land cover in the PDA and LAA was mapped 
using field verified polygons and the RAA was mapped using the AAFC (2015a) dataset. 
Section 7.2.1.1.3 describes methods for desktop land cover mapping and provides land cover 
definitions (see Table 7-4), and Photos 1 through 10 in Appendix G.2 provide examples of 
representative land cover in the LAA. 

8.2.1.3 Field Surveys 

Wildlife surveys were conducted in 2017 and focused on detecting wildlife SAR and SOMC 
occurrences and documenting wildlife species occupancy in various habitat types (e.g., native 
prairie, cultivated) across the landscape. At the time of field survey planning, the Project layout 
was not available; however, target quarter sections had been identified within the Project area 
(see Section 2.2). As such, wildlife surveys were planned to target areas of suitable wildlife 
habitat within the target quarter sections to identify sensitive features and characterize the 
wildlife community. These survey locations are shown on Figure 8-2 and results from these surveys 
were used to inform the Project layout. Suitable habitat was determined based on field-verified 
land cover information from the 2016 field reconnaissance survey. As wildlife surveys were 
conducted, locations of observed sensitive wildlife features (e.g., ferruginous hawk nest, sharp-
tailed grouse lek) with spatial activity restrictions were communicated to Algonquin for use in 
planning the Project layout.  

As the Project progressed, the Project layout was refined and finalized for the purposes of the EIS. 
As a result, some wildlife survey locations are not within the final wildlife LAA, which is determined 
based on the Project layout (see Table 8-3). As such, SAR and SOMC observed at survey 
locations outside the LAA are not included in the results (see Section 8.2.2). The exception was 
bird movement surveys. Since bird movement surveys describe the movement across the 
landscape all sites located within the Project area were included in the analysis (one site fell 
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approximately 400 m outside the LAA). All wildlife species observed during 2017 field surveys are 
listed in Appendix H.4.  

Wildlife surveys followed the Saskatchewan Government species detection survey protocols 
(SKMOE 2014c, 2014d, 2014e, 2014f, 2015a, 2015b), Alberta Environment and Parks (AEP) survey 
protocols identified by SKMOE (ESRD 2013a) or internal Stantec Standard Operating Procedures 
where the SKMOE protocols were not available (e.g., bird movement surveys). For surveys where 
no SKMOE or AEP protocol was available, the survey protocol executed was reviewed and 
approved by SKMOE prior to conducting field surveys. An SKMOE scientific research permit was 
obtained prior to conducting wildlife surveys (permits #17FW070) and data reported to the 
SKMOE in accordance with permit conditions. 

Table 8-3 Wildlife Surveys Conducted During the 2017 Field Season 

Field Survey 
Total Number of Survey 

Locations1 
Number of Survey 
Locations in LAA  

Sharp-tailed Grouse Lek 24 12 

Raptor Stick Nest2  - - 

Diurnal Bird Movement3 8 6 

Nocturnal Radar3 5 5 

Acoustic Bat 6 6 

Breeding Bird and Burrowing Owl 21 17 

Common Nighthawk and Short-eared Owl 13 11 

Nocturnal Amphibian  13 8 

Yellow Rail 9 7 

NOTES: 
1 Survey locations within target quarter sections. 
2 All quarter section within Project area searched for raptor stick nest, no specific number of survey 

locations. 
3 Surveys targeted bird movement across landscape; includes 6 sites in the Project area and 2 control 

sites outside the Project area, all results included in analysis. 
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8.2.1.3.1 Sharp-tailed Grouse Lek Surveys 

Sharp-tailed grouse (Tympanuchus phasianellus) lek surveys were conducted in early spring 
(April) to detect the presence of leks (i.e., traditional dancing grounds used by sharp-tailed 
grouse during mating season). Lek surveys were conducted at specific point count locations 
targeting native prairie and tame pasture.  

Two survey visits were conducted between early April and late April. Surveys began one half 
hour before sunrise and concluded three hours after sunrise, and were conducted when there 
was no precipitation and winds were less than 20 km/h. At each site, there was a two-minute 
waiting period upon arrival to allow disturbance associated with site access to subside. This was 
followed by a five-minute observation period during which the observer scanned the horizon 
with binoculars looking for grouse. If a lek was observed, the number of male and female grouse 
were recorded as well as information about the surrounding habitat (ESRD 2013a). 

8.2.1.3.2 Raptor Stick Nest Surveys 

Raptor stick nest surveys were conducted in the early spring (April) before tree leaf-out to 
identify potential raptor nest sites. Surveys were conducted throughout the Project area to 
reflect the activity restriction setback for ferruginous hawk (SKMOE 2017b). 

Two survey visits were conducted between early April and late April following sharp-tailed 
grouse lek surveys on the same days. Nests found during the first visit that could not be 
confirmed as active (i.e., no adults or young were observed at the nest) were re-checked during 
the second visit and any new observations recorded. Surveys were conducted during daylight 
hours when visibility was good (i.e., no precipitation or fog). Observers walked through all 
accessible quarters (i.e., landowner permission was granted) with suitable habitat and scanned 
all trees looking for stick nests. If land was not accessible then observations were made from the 
nearest road. If a stick nest was found, the observer documented the presence of adults and/or 
young, behaviour (e.g., defensive display or feeding young), and the size of the nest, location, 
and habitat (ESRD 2013a).  

8.2.1.3.3 Spring and Fall Diurnal Bird Movement Surveys 

Bird movement surveys were conducted to document species, flight path (i.e., height and 
direction) and habitat use during peak migration in the spring and fall. Surveys were conducted 
at six sites (Sites 1-6) within in the Project area. An additional two sites were intentionally located 
outside the Project area as control sites (Site 7 and 8) to provide a comparison of bird 
movement rates as control sites. Site 7 was located near Reed Lake to document bird 
movement at a major bird stop-over site, an area where high bird activity is expected. Site 8 was 
located north of the Centennial WEP to survey bird movement in a typical terrestrial agricultural 
landscape in Saskatchewan. 
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A total of three spring bird movement survey visits were conducted between mid-April and mid-
May and four fall bird movement survey visits were conducted between early September and 
late October at each site (see the Bird Movement Technical Report in Appendix H.5 for more 
details). Each survey consisted of a 30-minute observation period where observations of birds in 
flight were recorded out to a 1 km radius from the survey point, where possible. In cases where 
there were visual obstructions preventing a full 1 km radius survey area, the percent of the survey 
area was recorded and the data corrected in relation to the proportion of the full survey area. 
Surveys targeted three distinct bird groups: waterbirds (e.g., pelicans, grebes), shorebirds (e.g., 
knots, plovers) and waterfowl (e.g., ducks, geese) combined, songbirds (e.g., sparrows, 
blackbirds), and raptors (e.g., hawks, eagles). Waterbirds, waterfowl and shorebirds were 
surveyed twice each visit (i.e., 1 hour total), once in the early morning a half hour before sunrise 
to one hour after sunrise and once in the evening one hour before sunset to a half hour after 
sunset. Songbirds were surveyed twice each visit in the morning between sunrise and 11:00 hr; 
due to an overlap with the waterbird window in the morning, one survey in the morning was a 
combined 30 minute waterbird/songbird survey. Raptors were surveyed twice (i.e., 2 concurrent 
30 minute surveys) each visit in the middle of the day between 11:00 hr and 18:00 hr. For all birds 
observed within a 1 km radius during the movement survey, the species, number of individuals, 
flight path and behavioural data (e.g., flapping, perched, soaring) were recorded. Observations 
made beyond the 1 km radius were recorded as incidentals. 

8.2.1.3.4 Spring and Fall Nocturnal Bird Radar Surveys 

Three nocturnal bird radar survey sites were located in the LAA. Two additional control sites were 
established, one near Reed Lake and the other north of the Centennial WEP. Fewer sites were 
completed for radar surveys because they capture a larger radius (1.5 km radius) than do 
diurnal movement surveys (1 km radius), and tend to capture more migration movements, which 
are likely less variable across the landscape than diurnal bird movements. 

Two visits at each site were completed in May to capture spring migration, and two survey visits 
were conducted between mid-August and early September to capture fall migration. Radar 
surveys were primarily targeting shorebird and passerine migration periods. Surveys were 
conducted during times with no precipitation between sunset and sunrise (~21:00 hr to 05:00 hr). 
Each season was split into two survey periods to account for the staggered arrival of shorebirds, 
passerines and some waterbird species.  

Radar target (a single or group of birds in flight) data were collected with the radar in horizontal 
and vertical orientation. For horizontal target data, the radar operator managed the radar 
display and the data recorder plotted the flight path on a Trimble Navigation Ltd. Geo7X 
datalogger with a display that mirrored the radar display. For vertical target data, the radar 
operator measured the height when a target was first observed entering the detection cone 
and where it disappeared. The resulting minimum and maximum flight heights were recorded 
using the datalogger. Data recorded for each target included: target size (small, medium, large, 
or super large) number of individuals per target, guild and, where possible, species identification.  



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Wildlife and Wildlife Habitat  
December 2017 

  8.17 
 

To relate radar target data to migrants potentially flying over the Project area, target calibration 
(based on visual observation of shorebirds and other species) was conducted in the evening at 
nearby wetlands immediately prior to nocturnal surveys. Target calibration involves the 
comparison of bird observations prior to sunset by one observer against what is observed by the 
radar. These comparisons allow for the validation of target size against number of birds in a 
group and species groups (refer to the Bird Movement Technical Report in Appendix H.5 for 
more details).  

8.2.1.3.5 Acoustic Bat Activity Surveys 

The bat activity surveys for the Project followed methods provided in the Wildlife Directive for 
Alberta Wind Energy Projects (Government of Alberta 2017), the Bat Mitigation Framework for 
Wind Energy Development (ESRD 2013b), and Lausen et al. (2010). Acoustic bat surveys were 
conducted during the spring monitoring period (May) and fall monitoring period (mid-July 
through mid-October) to determine bat activity rates. Proponents are required to report on data 
and bat mortality estimates in comparison to the Bat Mitigation Framework for Wind Power 
Development (ESRD 2013b), which states a fall monitoring period of August 1 to September 10. 
For this report, data was analysed for both the full fall monitoring period (i.e., mid-July to 
mid-October) and the period stated by ESRD (2013b) (i.e., August 1 to September 10). 

A total of six AnaBat SD1 CF Bat Detectors (Titley Electronics) were installed at five sites within the 
Project area. Two detectors were installed on the Project’s MET tower; one at a low elevation 
(2 m; MET1 Low detector) and one at a high elevation (approximately 43 m; MET1 High 
detector). The elevated detector was installed to provide information on bat activity within the 
turbine rotor-swept altitude, as ground (i.e., Low) detectors only reliably collect data on bats 
travelling from ground level up to approximately 30 m in height (Titley Scientific 2015). Ground 
level detectors (Ground 1, 2, 3 and 4) were installed at four additional ground sites to better 
understand the spatial distribution of bat activity in the Project area. To maintain consistency in 
data collection and allow data comparison, the four ground detectors were installed using the 
same parameters (i.e., height, orientation, and detector settings) as the MET Low detector. The 
ground sites were sited throughout the Project area to provide coverage in locations similar to 
where turbines might be constructed. All detectors were placed in the same locations during 
the spring and fall survey periods (see Appendix H.6 for more details).  

Manual identification using AnalookW was used to complete analysis of the dataset. 
Considering the bat species in Saskatchewan and the inability to identify all bat passes to 
species due to call quality and overlapping call parameters between species, the following five 
groupings were used for species classification in this study when individual species classification 
was not possible (see Appendix H.6 for more details): 

• Low frequency bat: includes big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris 
noctivagans), and hoary bat (Lasiurus cinereus) 
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• High frequency bat: includes eastern red bat (Lasiurus borealis), long-eared bat (Myotis 
evotis), little brown myotis (Myotis lucifugus), and western small-footed bat (Myotis 
ciliolabrum) 

• Big brown bat or silver-haired bat 

• Eastern red bat or little brown myotis 

• Myotis species: includes long-eared bat, little brown myotis, and western small-footed bat  

8.2.1.3.6 Breeding Bird Surveys 

Breeding bird surveys were conducted to document the presence of bird species, particularly 
SAR and SOMC, and their associated habitat. Surveys targeted representative habitat within the 
LAA including native prairie, tame pasture, hayland, and cultivated lands so that abundance 
could be assessed across the LAA based on habitat type. 

Three survey visits were conducted between the last week of May and the end of June, spaced 
seven to 10 days apart. Surveys were conducted between sunrise and no more than four hours 
after sunrise under appropriate environmental conditions as outlined by the SKMOE (2014c) with 
modified temperature (air temperature above 0ºC) and wind speed (winds not greater than 
20 km/h) thresholds due to common environmental conditions during the spring in southern 
Saskatchewan (i.e., wind above 12 km/h and temperatures below 7ºC). At each survey location, 
there was a two-minute waiting period upon arrival to allow disturbance associated with site 
access to subside. This was followed by a five-minute observation period during which all birds 
detected by sight and/or sound were recorded. Detection efforts were focused on a 100 m 
radius from the centre point of the survey location. Birds detected outside the 100 m radius were 
recorded as incidental observations. For each observation point, the habitat composition within 
the 100 m radius was recorded. 

8.2.1.3.7 Burrowing Owl Surveys 

Burrowing owl (Athene cunicularia) surveys were conducted in conjunction with the breeding 
bird surveys to detect the presence of burrowing owls and active burrows.  

Three survey visits were conducted in the spring concurrently with breeding bird surveys 
between the last week of May and the end of June. Surveys were conducted between sunrise 
and no more than four hours after sunrise, under appropriate environmental conditions as 
outlined by the SKMOE (2014d) with modified temperature (air temperature above 0ºC) and 
cloud cover (any percent cloud cover) thresholds due to time restraints and common 
environmental conditions during the spring in southern Saskatchewan (i.e., temperatures below 
22ºC and high cloud cover). At each site, observers performed a three-minute scan of the 
surroundings for burrowing owls. If burrowing owls were detected during the first three minutes, 
the survey continued silently for a second three-minute period. If no burrowing owls were 
detected, a burrowing owl call was broadcast for three minutes while observers continued to 
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scan for owls. After the broadcast was completed, a silent one-minute scan of the landscape 
was performed. After the survey was complete, the location of any detected owls was 
approached to determine whether a nest or roost burrow was present for which any indications 
of recent activity (e.g., presence of pellets) were noted. 

8.2.1.3.8 Common Nighthawk and Short-eared Owl Surveys 

Common nighthawk (Chordeiles minor) and short-eared owl (Asio flammeus) surveys were 
conducted concurrently. Surveys targeted representative habitat within the LAA including 
native prairie, tame pasture, hayland, and cultivation.  

Three survey visits were conducted between the last week of May and the end of June spaced 
approximately 10 days apart. Surveys were conducted between 1 hour before sunset and 30 
minutes after sunset, under appropriate environmental conditions (i.e., winds less than 20 km/h 
and no rain) as outlined by the SKMOE (2015a, 2015b). At each site, observers performed a 
three-minute scan of the surroundings for common nighthawk or short-eared owl. If no common 
nighthawk were detected, a common nighthawk call was broadcast for three minutes while 
observers continued to scan for common nighthawks and short-eared owls.  

8.2.1.3.9 Nocturnal Amphibian Surveys 

Nocturnal amphibian surveys were conducted to detect potential breeding ponds for northern 
leopard frog (Lithobates pipiens), great plains toad (Anaxyrus cognatus), plains spadefoot (Spea 
bombifrons), and Canadian toad (Anaxyrus hemiophrys).  

Five survey visits were conducted between mid-April and mid-June. For each target species, 
three survey visits covering the peak calling season where conducted (totaling five visits due to 
overlap in the peak calling season between species). The peak calling season for northern 
leopard frogs is between mid-April and mid-May, great plains toad and plains spadefoot toad is 
between early May and early July, and Canadian toad is between mid-May and mid-June. 
Surveys were conducted from 30 minutes after sunset until 0100, under appropriate 
environmental conditions (i.e., winds less than 20 km/h and precipitation no more than a light 
rain) as outlined by the SKMOE (2014e). At each site, there was a two-minute waiting period 
upon arrival to allow disturbance associated with site access to subside. This was followed by a 
three-minute observation period during which all calls heard where recorded using an 
abundance index outlined in the survey protocol (SKMOE 2014e) and species identified. 
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8.2.1.3.10 Yellow Rail Surveys 

Yellow rail (Coturnicops noveboracensis) surveys targeted wetlands with suitable breeding 
habitat (i.e., wetlands with abundant grass like emergent vegetation).  

Three survey visits were conducted between end of May and end of June spaced at least four 
days apart. Surveys were conducted during the peak calling period between 2300 and 0300, 
under appropriate environmental conditions (i.e., winds less than 20 km/h and no precipitation) 
as outlined by the SKMOE (2014f). At each site, observers performed a five-minute passive survey 
followed by a three-minute call playback survey if no rails were detected during the initial five-
minute silent period. An additional two minutes of passive survey followed the call playback 
interval.  

8.2.1.3.11 Incidental Wildlife Observations 

Any wildlife SAR and SOMC observed incidentally during field surveys (i.e., not observed during a 
specific targeted survey) were recorded. 

8.2.2 Results 

The following section summarizes wildlife observations and wildlife habitat conditions in the PDA, 
LAA, and RAA, as determined through a review of existing information (desktop review) and field 
surveys. 

8.2.2.1 Desktop Review 

A search of the SKCDC database returned eight occurrences of SAR and SOMC within the RAA: 
seven bird SAR and one mammal SOMC. None of these historical occurrences overlapped the 
PDA, and ferruginous hawk was the only SAR with historical records at two locations in the LAA 
(see Table 8-4). No SAR critical habitat was found within the LAA (Harder 2016; pers. comm.).  
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Table 8-4 SKCDC Historical Occurrences of Wildlife SAR and SOMC within the PDA, 
Wildlife LAA and RAA 

Common Name Scientific Name 

No. of 
occurrences 
within PDA 

No. of 
occurrences 
within Wildlife 

LAA1 

No. of 
occurrences 

within 
Wildlife RAA2 

Birds 

Barn swallow Hirundo rustica 0 0 1 

Burrowing owl Athene cunicularia 0 0 7 

Ferruginous hawk Buteo regalis 0 2 11 

Loggerhead shrike Lanius ludovicianus excubitorides 0 0 4 

Long-billed curlew Numenius americanus 0 0 1 

Piping plover Charadrius melodus circumcinctus 0 0 1 

Sprague’s pipit Anthus spragueii 0 0 1 

Mammals 

American badger Taxidea taxus taxus 0 0 5 

NOTES: 
1 Does not include records found within the PDA. 
2 Does not include records found within the PDA or LAA. 
SOURCE: 
Data obtained from HABISask 2017b, 2017c. 

8.2.2.2 Wildlife Habitat Availability 

The Project is located in the Mixed Grassland ecoregion, a semiarid climate, dominated by open 
grasslands with few trees, of which approximately 50% is under cultivation (Acton et al. 1998).  

As described in Section 8.2.1.2, land cover was mapped in the PDA and LAA using field verified 
data and the RAA was mapped using the AAFC dataset. Due to the two different datasets 
used, some of the land cover categories differ between the PDA, LAA, and RAA as the AAFC 
dataset does not differentiate between hayland and tame pasture or classify wetlands. To make 
comparisons between the various project spatial boundaries, the land cover data for wetlands 
(Class I through VI), drainage, and dugout are identified here as water/wetland, the same as it is 
presented in the RAA (see Table 8-5). Similarly, the land cover of tame pasture and hayland are 
not split by the AAFC and are mapped together as ‘pasture/forage’; as such, they are identified 
as a single land cover type in the PDA, LAA, and RAA (see Photos 1 through 10 in Appendix G.2 
for representative land cover in the LAA). More detailed classification for water/wetlands and 
pasture/forage are provided for the PDA and LAA in Table 8-6. 
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A total of 30 wildlife SAR and 39 wildlife SOMC have the potential to occur within the RAA (see 
Appendix H.2). Cultivated lands, which provide suitable habitat for five SAR (e.g., long-billed 
curlew [Numenius americanus] and barn swallow [Hirundo rustica]) and five SOMC (e.g., nine-
spotted lady beetle [Coccinella novemnotata] and western tiger salamander [Ambystoma 
mavortium])), currently represent the largest proportion of the PDA (62.5%), LAA (61.3%), and 
RAA (67.5%). Combined, tame pasture and hayland are the second most abundant land cover 
type in the PDA (28.0%), LAA (20.6%), and RAA (19.7%). Tame pasture provides suitable habitat 
for 16 SAR (e.g., burrowing owl and Sprague’s pipit [Anthus spragueii]) and 15 SOMC (e.g., lark 
bunting [Calamospiza melanocorys] and American badger [Taxidea taxus taxus]), while 
hayland provides suitable habitat for 10 SAR (e.g., bobolink [Dolichonyx oryzivorus]) and 13 
SOMC (e.g., lark bunting, sharp-tailed grouse).  

The PDA is primarily sited on previously disturbed lands (i.e., land that has been previously broken 
such as cultivated land, tame pasture, hayland). At baseline, 31.4% of the PDA is considered 
suitable wildlife habitat which consists mostly of tame pasture and hayland (28% combined). The 
PDA avoids native prairie and water/wetlands where possible as shown by the relatively small 
amount of these habitat types in the PDA (0.4% and 2.9%, respectively) compared with the LAA 
(8.5% and 7.1%, respectively) (see Table 8-5). Native prairie and water/wetland provide suitable 
habitat for the largest number of SAR and/or SOMC. Seventeen SAR (e.g., bobolink and 
chestnut-collared longspur [Calcarius ornatus]) and 16 SOMC (e.g., plains hog-nosed snake 
[Heterodon nasicus] and big brown bat) have the potential to occur in native prairie; 21 SAR 
(e.g., yellow rail and northern leopard frog) and 48 SOMC (e.g., great blue heron [Ardea 
herodias] and black tern [Chlidonias niger]) have the potential to occur in water/wetland (see 
Appendix H.2). 

Table 8-5 Land Cover Classes within the PDA, LAA, and RAA 

Land Cover Class 

PDA LAA RAA 

Area  
(ha) 

Proportion  
(%) 

Area  
(ha) 

Proportion 
(%) 

Area  
(ha) 

Proportion 
(%) 

Water/Wetlands 4.4 2.9 628.2 7.1 3,698.5 4.7 

Developed 9.9 6.3 205.5 2.3 1,486.3 1.9 

Exposed Land/Barren 0.1 0.1 3.0 0.0 214.1 0.3 

Cultivated 98.8 62.5 5,424.2 61.3 52,995.0 67.5 

Pasture/Forage 44.3 28.0 1,823.0 20.6 15,496.4 19.7 

Native Prairie 0.6 0.4 753.3 8.5 4,559.7 5.8 

Shrubland 0.1 0.1 7.0 0.1 103.9 0.1 

Total1 158.2 100.31 8,844.2 100.0 78,553.9 100.0 
NOTE: 
1 Proportion over 100% due to rounding errors in land cover classes. 
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Table 8-6 Subdivision of Water/Wetlands and Pasture/Forage Within the PDA and 
LAA 

Land Cover Class 

PDA LAA 

Area  
(ha) 

Proportion 
(%) 

Area 
(ha) 

Proportion 
(%) 

Water/Wetlands 

Class I – Ephemeral Wetland 0.0 0.0 36.5 0.4 

Class II – Temporary Wetland 2.8 1.8 148.0 1.7 

Class III – Seasonal Wetland 1.1 0.7 230.2 2.6 

Class IV – Semi-Permanent Wetland 0.1 0.1 38.6 0.4 

Class V – Permanent Wetland 0.0 0.0 31.6 0.4 

Class VI – Alkaline Wetland 0.0 0.0 30.3 0.3 

Drainage 0.4 0.3 107.4 1.2 

Dugout 0.0 0.0 5.6 0.1 

Pasture/Forage 

Hayland 31.4 19.8 796.8 9.0 

Tame Pasture 12.9 8.2 1,026.2 11.6 

 

No designated lands (e.g., Private Conservation Lands, WHPA lands, etc.) overlap with the PDA 
or LAA, as the Project was sited to avoid such lands. Within the RAA, there are 29 quarter 
sections of private and public designated lands, a Migratory Bird Concentration Site (MBCS), 
and an IBA (i.e., Reed Lake) (see Table 8-7).  

WHPA lands, Private Conservation lands, and Fish and Wildlife Development Fund lands are 
areas that are protected or managed by the province. MBCSs are important staging and 
feeding areas where birds often concentrate while migrating between their summer breeding 
and overwintering grounds. IBAs are sites that support threatened bird species, and/or large 
groups of birds, and/or species with restricted range or habitat requirements (BSC and Nature 
Canada 2017). Reed Lake is designated as an IBA and as a Site of Hemispheric Importance by 
the Western Hemisphere Shorebird Reserve Network. The lake supports a significant number of 
staging waterfowl and shorebirds during spring and fall migration (BSC and Nature Canada 
2017). 
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Table 8-7 Designated Lands within the PDA, LAA, and RAA 

Key Areas of Wildlife Habitat 

Number of 
Quarter 

Sections in 
the PDA 

Number of 
Quarter 

Sections in 
the Wildlife 

LAA1 

Number of 
Quarter 

Sections or 
Features in 
the Wildlife 

RAA2 
Fish and Wildlife Development Fund Land (quarter sections) 0 0 8 

Private Conservation Land (quarter sections) 0 0 5 

WHPA Land (quarter sections) 0 0 16 

Migratory Bird Concentration Site (MBCS)3 0 0 1 

Important Bird Area (IBA)3 0 0 1 

NOTES: 
1 Does not include records found within the PDA. 
2 Does not include records found within the PDA or LAA. 
3 MBCS and IBA are not recorded as quarter sections, the number represents 1 MBCS or 1 IBA (i.e., Reed 

Lake). 

 

8.2.2.3 Field Surveys 

8.2.2.3.1 Sharp-tailed Grouse Lek Surveys 

Sharp-tailed grouse lek surveys were conducted at 12 sites in 2017 on April 11-12 and on April 25-
26. A total of five active leks (i.e., multiple males were observed drumming at one location with 
females present) were recorded during targeted surveys and as incidentals in the LAA (see 
Appendix F). None of the leks overlap the PDA, as well as most of the 400 m activity restriction 
setback around the leks (see Appendix F). There is one lek in SW-04-16-09-W3M whose 400 m 
setback overlaps with the edge of a temporary workspace; however, during construction, the 
siting of the temporary workspace will be adjusted as much as possible to be outside of the 
activity restriction setback. There are also two leks (SE-06-16-09-W3M and SW-16-15-08-W3M) 
whose 400 m setbacks overlap collector lines along existing municipal roads; construction 
activities at these locations will occur outside of the activity restriction period (March 15 to 
May 15) and be confined to the existing road ROW.  

8.2.2.3.2 Raptor Stick Nest Surveys 

Raptor stick nest surveys, targeting ferruginous hawk (Buteo regalis) nest, were conducted in 
2017 on April 11-12 and April 25-26. No active ferruginous hawk nests were observed in the LAA. 
Two active great horned owl (Bubo virginianus) nests and one active red-tailed hawk (Buteo 
jamaicensis) nest were observed in the LAA. 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Wildlife and Wildlife Habitat  
December 2017 

  8.25 
 

8.2.2.3.3 Spring and Fall Diurnal Bird Movement Surveys 

Spring and fall bird movement survey results are presented in detail in the Bird Movement 
Technical Report (see Appendix H.5), with a summary of findings presented below. Survey 
locations are presented in Appendix F. 

In the spring, survey visits were conducted between April 12 and 16, April 28 and May 1, and 
May 16 and 17, 2017. In the fall, survey visits were conducted between September 5 and 7, 
September 19 and 21, October 1 and 5, and October 17 and 18, 2017. Within the Project area, a 
total of 2,096 observations were made in the spring and 85,867 observations in the fall  
(Table 8-8). The highest recorded observations were songbirds (989 individuals, 47.2%) in the 
spring and waterfowl (83,749 individuals, 97.5%), primarily large flocks of snow geese, in the fall. 
Fall staging snow geese (Anser caerulescens), often observed flying in large flocks of several 
thousand individuals, represent 85.8% of the waterfowl observation. The abundance of snow 
geese in the Project area, typical of the prairies during fall migration, dominated fall observation 
numbers in the Project area and at the Reed Lake control site relative to other species. Data 
were therefore treated with and without snow geese to provide a more comprehensive 
understanding of risk. Snow geese, despite their overabundance in the Prairies (Environment and 
Climate Change Canada [ECCC] 2016), have not been observed in fatality monitoring reports 
(BSC et al. 2017). 

Within the Project area, Sites 1 and 3 had the most observations in the spring (480 and 778 
individuals, respectively) and Sites 4 and 5 had the most observations in the fall (39,387 and 
24,268 individuals, respectively). For the control sites, Site 7 had the highest number of 
observations of all sites in the spring (5,642 individuals), which was an order of magnitude higher 
than the Project area sites; Site 8 had a similar number of observations (376 individuals) in the 
spring to the average (349 individuals) of the Project area sites (Table 8-8).  

In the fall, Site 4 had the most observations (39,387 individuals). However, when snow geese 
observations are removed, as a few large flocks can greatly influence overall bird numbers, 
Site 7 again had the highest number of observations by an order of magnitude (Table 8-8). There 
were generally more bird movements at most sites within the Project area compared to the 
control site north of the Centennial WEP. This again was driven largely by waterfowl other than 
snow geese.  

Overall, beyond Reed Lake having consistently higher numbers of bird movements, other than 
snow geese, there were no clear patterns in bird movement rates (i.e., sites with movement rates 
consistently an order of magnitude higher) when considering the spring and fall together. 
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Table 8-8 Summary of 2017 Diurnal Bird Movement Survey Results 

Species Group1 

Number of Individuals Observed 

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 72 Site 82 

Spring Survey Period 

Waterfowl3  41 27 274 27 164 29 964 37 

Waterbird4  77 1 57 0 44 31 4,002 2 

Shorebird5  25 19 212 23 3 8 433 7 

Raptor  10 8 10 7 4 6 3 11 

Songbird 327 74 225 101 74 188 240 319 

Spring Total 480 129 778 158 289 262 5,642 376 

Fall Survey Period 

Waterfowl  470 8,227 8,837 39,226 23,377 3,612 20,296 177 

Waterfowl without snow geese 395 1,645 2,252 3,129 2,504 124 9,836 177 

Waterbird  0 0 1 0 0 0 2,184 0 

Shorebird  0 0 0 0 0 1 130 0 

Raptor 2 1 8 4 2 3 4 5 

Songbird  262 161 398 157 889 229 232 123 

Fall Total 734 8,389 9,244 39,387 24,268 3,845 22,846 305 

Fall Total without snow geese 659 1,807 2,659 3,290 3,395 357 12,386 305 

NOTES: 
1 Only targeted species observed during the appropriate timing interval are included (i.e., ducks are only 

counted if observed during the waterbird interval). All other observations were counted as incidentals 
and included in Appendix H.4.  

2 Control sites located outside of the Project area. 
3 Waterfowl group includes species such as ducks, geese and swans. 
4 Waterbird group includes species such as pelicans, grebes, gulls, terns and herons. 
5 Shorebird group includes species such as knots, plovers and sandpipers. 
6 Songbird group includes species such corvids, passerines, gamebirds. 

 

During the spring bird movement surveys, five SAR (long-billed curlew [Numenius americanus], 
western grebe [Aechmophorus occidentalis], ferruginous hawk, barn swallow, and Sprague’s 
pipit) and one SOMC (red-necked phalarope [Phalaropus lobatus]) were recorded. Sprague’s 
pipit and red-necked phalarope were both recorded in the Project area and at Site 7 and 
ferruginous hawk was only observed within the Project area; the remaining species were only 
observed at Site 7 (i.e., control site near Reed Lake).  

During the fall bird movement surveys, three SAR (horned grebe, western grebe, and barn 
swallow) were recorded at Site 7. No SAR or SOMC observations were recorded within the 
Project area. 
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8.2.2.3.4 Spring and Fall Nocturnal Bird Radar Surveys 

Spring and fall nocturnal bird radar survey results are presented in detail in the Bird Movement 
Technical Report (see Appendix H.5) with a summary presented below. Survey locations are 
presented in Appendix F. 

Spring surveys were conducted between May 5 and 10 and May 26 and 31, 2017 and fall 
surveys from August 12 and 17 and September 6 and 11, 2017. Within the Project area (Sites 1, 3 
and 5), a total of 6,498 targets (i.e., horizontal and corrected vertical targets combined) were 
observed during both spring and fall (Table 8-9). Approximately 65% more targets were recorded 
during spring (4,042) compared to fall (2,454) and approximately 40% more vertical targets (i.e., 
targets recorded when the radar was in the vertical orientation) (3,802) were recorded 
compared to horizontal targets (i.e., targets recorded when the radar was in the horizontal 
orientation) (2,694). The majority of targets were observed at night (vs. dusk and dawn) during 
fall (89%), while a lower proportion of targets were observed at night during spring (70%). Dusk 
and dawn refer to the periods of 30 minutes after sunset and before sunrise, respectively. The 
distribution of targets varied seasonally among the three sites, with the highest number of targets 
in the spring recorded at Site 3 (1,880) and the highest number of targets in the fall recorded at 
Site 5 (1,282). Site 1 had the highest number of targets combined for both seasons (2,328; spring – 
1,469, fall – 859). Therefore, there was no clearly discernible movement rate pattern within the 
Project area that would warrant an avoidance in siting Project turbines or infrastructure. 

Table 8-9 Number of Targets Recorded during 2017 Nocturnal Radar Survey 

Site ID 

Spring  Fall  Combined Seasons 

Horizontal Vertical Horizontal Vertical Horizontal Vertical Total 

Project Area 

Site 1 639 830 475 384 1,114 1,214 2,328 

Site 3 644 1,236 186 128 830 1,364 2,194 

Site 5 376 318 374 908 750 1,226 1,975 

Total 1,659 2,383 1,035 1,419 2,694 3,804 6,498 

Control Sites 

Centennial 617 1,204 576 1,496 1,193 2,700 3,893 

Reed Lake 960 649 664 563 1,624 1,212 2,836 

Total 1,577 1,853 1,240 2,059 2,817 3,912 6,729 
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More targets were recorded at both control sites (i.e., Reed Lake and Centennial Wind Project) 
compared to sites in the Project area (Table 8-9). The highest number of targets was recorded at 
the site near the Centennial WEP (3,893 total; spring – 1,821; fall – 2,072), with approximately 40% 
fewer targets recorded at the site near Reed Lake (2,836 total; spring – 1,609; fall – 1,227). As with 
sites in the Project area, more targets were recorded at control sites during spring and more 
vertical targets were recorded compared to horizontal targets. At both control sites, a higher 
proportion of targets were recorded at night (vs. dusk and dawn) during fall compared to spring. 

Approximately 90% of targets recorded in the Project area were small (e.g., passerines), 
indicating the movement of individual birds or groups of a few small birds. Very large targets 
(e.g., large flocks of waterfowl), were not observed during nocturnal radar surveys (see 
Appendix H.5 for target size definitions and examples). The number of medium and large-sized 
targets was similar during spring (368) and fall (317) surveys. The highest number of medium and 
large-sized targets was recorded at Site 3 during spring and Site 1 during fall.  

The number of medium and large-sized targets was greater at the site near Reed Lake 
compared to the site near the Centennial WEP in both spring and fall. In addition, more medium 
and large-sized targets were recorded near Reed Lake compared to those recorded at sites 
within the Project area. This suggests bird species and group sizes were more similar between the 
Project area and control site near the Centennial WEP than compared to the Reed Lake control 
site.   

8.2.2.3.5 Acoustic Bat Activity Surveys 

Spring and fall acoustic bat survey results are presented in detail in the Pre-Construction Bat 
Monitoring Report (see Appendix H.6) with a summary presented below. Survey locations are 
presented in Appendix F.  

During the spring monitoring period (May 1 to May 31, 2017), migratory bat activity rates for all 
detectors ranged from 0 to 0.2 migratory bat passes per detector night, with an average of 0.1 
migratory bat passes per detector night (Table 8-10). During this same monitoring period, total 
bat activity rates (i.e., both migratory and non-migratory bats) ranged from 0 to 0.3 total bat 
passes per detector night, with an average of 0.1 total bat passes per detector night. The 
Ground 1 detector recorded the highest levels of both total and migratory bat activity in the 
Project area, with 0.3 total and 0.2 migratory bat passes per detector night, respectively. This was 
likely due to the proximity of the detector to treed shelterbelts. The MET 1 High detector 
recorded no bat passes and Ground 2 recorded only one bat pass during the spring monitoring 
period (Table 8-10). 

During the full fall monitoring period (July 15 to October 15), migratory bat activity rates for all 
detectors ranged from 0.3 to 0.9 migratory bat passes per detector night, with an average of 0.5 
migratory bat passes per detector night. During the August 1 to September 10 Alberta 
monitoring period (ESRD 2013b), migratory bat activity averaged 1.0 bat passes per detector 
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night (Table 8-10). Migratory bat activity peaked in early August with a range of 1.17 to 2.17 
migratory bat passes recorded between August 5 and August 12, 2017, and again in late 
August, with a range of 2.5 to 4.0 migratory bat passes recorded between August 23 and 
August 26, 2017.  

Table 8-10 Summary of 2017 Acoustic Bat Activity Surveys 

  

Detector 

Ground 
1 

Ground 
2 

Ground 
3 

Ground 
4 

MET 1 
High 

MET 1 
Low Average2 

Spring 

Total1 Bat Passes Per 
Detector Night 

0.3 0.0 0.1 0.1 0.0 0.1 0.1 

Migratory Bat Passes Per 
Detector Night 

0.2 0.0 0.1 0.1 0.0 0.1 0.1 

Fall 

Total1 Bat Passes Per 
Detector Night from July 15 
to October 15 

1.4 0.5 0.4 0.7 0.8 0.7 0.7 

Migratory Bat Passes Per 
Detector Night from July 15 
to October 15 

0.9 0.3 0.3 0.5 0.8 0.6 0.5 

Total1 Bat Passes Per 
Detector Night from 
August 1 to September 10 

2.5 0.7 0.6 1.3 1.6 1.3 1.3 

Migratory Bat Passes Per 
Detector Night from 
August 1 to September 10 

1.7 0.4 0.4 1.0 1.5 1.1 1.0 

NOTES: 
1 Total refers to migratory and non-migratory bat passes. 
2 Average bat pass per detector night for all detectors, based on total bat passes per night divided by number 

of functioning detectors. 

 

The most common species or species grouping in the Project area during the spring and fall 
monitoring periods was the big brown (Eptesicus fuscus)/silver-haired (Lasionycteris noctivagans) 
grouping, followed by the Myotis species group. The big brown/silver-haired bat group was 
recorded consistently throughout both the spring and fall monitoring periods. In the spring, 
Myotis species were recorded at the beginning and end of the monitoring period (i.e., in early 
and late-May) and in the fall they were detected mainly in the first portion (i.e., late July to early 
September) of the monitoring period.    
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The highest levels of bat activity during both the spring and fall monitoring periods were 
observed at Ground 1, which was located approximately 150 m south of treed shelterbelts, 
which could potentially provide roosting habitat, followed by Ground 4, which was located 
approximately 600 m east of an abandoned farmstead, which could also provide roosting 
habitat. Ground 1 also had the highest observations of Myotis species in the spring and fall 
monitoring period. 

8.2.2.3.6 Breeding Bird Surveys 

Three survey visits of breeding bird surveys were conducted at 17 point count locations (see 
Appendix F) in 2017 on May 27-28, June 8-10, and June 22-23. The dominant land cover (i.e., 
greater than 75% of the total habitat), within a 100 m radius of the point count centre, was 
recorded at each site. Of the 17 sites surveyed, 7 were cultivated, 4 mixed cultivated and 
perennial (e.g., 50% cultivated and 50% hayland), 2 mixed native and perennial (e.g., 60% 
native prairie and 40% hayland), 2 tame pasture, 1 native prairie, and 1 hayland.  

A total of 32 species and 513 individuals were recorded during the breeding bird surveys  
(Table 8-11). Four SAR (Sprague’s pipit, Baird’s sparrow [Ammodramus bairdii], barn swallow, and 
bobolink) (Table 8-11 and Appendix F) were observed and, with the exception of barn swallow, 
all are typically grassland-associated species (see Appendix H.3).  

Site 21, a survey point in cultivated land, contained part of a Class IV wetland where many 
wetland-dependent species were recorded including mallard (Anas platyrhynchos), gadwall 
(Mareca strepera), northern pintail (Anas acuta), northern shoveler (Spatula clypeata), blue-
winged teal (Spatula discors), lesser scaup (Aythya affinis), great blue heron (Ardea herodias), 
sora (Porzana carolina), American coot (Fulica americana), and killdeer (Charadrius vociferus). 
Eighteen bird species were recorded in cultivated lands excluding the 10 wetland-dependent 
species; 17 species were recorded at mixed cultivated and perennial sites (Table 8-11). Sites with 
perennial land cover (i.e., mixed perennial, tame pasture, and/or hayland) recorded 11 species. 
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Table 8-11 Avian Species Observed within the LAA during 2017 Breeding Bird Surveys 

Common Name1 Scientific Name 

No. of Individuals Observed per Land Cover2 

Native 
Prairie 

Tame 
Pasture Hayland Cultivated 

Mixed 
Perennial3 

Mixed 
Cultivated and 

Perennial4 
Blue-winged teal Spatula discors 0 0 0 28* 0 0 

Northern shoveler Spatula clypeata 0 0 0 6* 0 0 

Gadwall Mareca strepera 0 2 0 6* 0 0 

Mallard Anas platyrhynchos 0 0 0 10* 0 0 

Northern pintail Anas acuta 0 0 0 5* 0 0 

Lesser scaup Aythya affinis 0 0 0 2* 0 0 

Gray partridge Perdix perdix 0 0 0 2 0 0 

Sharp-tailed grouse Tympanuchus phasianellus 0 0 0 0 0 2 

Mourning dove Zenaida macroura 0 0 0 1 0 0 

Sora Porzana carolina 0 0 0 1* 0 0 

American coot Fulica americana 0 0 0 10* 0 0 

Killdeer Charadrius vociferus 0 0 0 2* 0 1 

Wilson’s snipe Gallinago gallinago 0 0 0 1 1 2 

Willet Catoptrophorus semipalmatus 2 0 1 2 0 0 

Great blue heron Ardea herodias 0 0 0 1* 0 0 

Western kingbird Tyrannus verticalis 0 0 0 1 0 0 

Eastern kingbird Tyrannus tyrannus 0 0 0 3 2 1 

Horned lark Eremophila alpestris 2 9 2 51 0 8 

Barn swallow Hirundo rustica 0 0 0 0 0 10 
American robin Turdus migratorius 0 0 0 2 0 0 

Sprague's pipit Anthus spragueii 5 0 0 2 1 0 
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Table 8-11 Avian Species Observed within the LAA during 2017 Breeding Bird Surveys 

Common Name1 Scientific Name 

No. of Individuals Observed per Land Cover2 

Native 
Prairie 

Tame 
Pasture Hayland Cultivated 

Mixed 
Perennial3 

Mixed 
Cultivated and 

Perennial4 
Clay-colored sparrow Spizella pallida 2 5 5 8 5 15 

Vesper sparrow Pooecetes gramineus 2 4 2 9 1 4 

Savannah sparrow Passerculus sandwichensis 5 5 2 17 5 12 

Grasshopper sparrow Ammodramus savannarum 2 3 1 4 4 2 

Baird's sparrow Ammodramus bairdii 7 7 4 0 6 2 
Le Conte's sparrow Ammodramus leconteii 0 0 0 0 0 2 

Bobolink Dolichonyx oryzivorus 0 1 5 3 0 4 

Western meadowlark Sturnella neglecta 3 7 3 20 8 14 

Red-winged blackbird Agelaius phoeniceus 0 6 6 21 10 7 

Brewer's blackbird Euphagus cyanocephalus 0 0 0 13 0 12 

Brown-headed cowbird Molothrus ater 1 1 1 9 6 13 

Total 31 50 32 240 49 111 
NOTES: 
1 Bold names indicate an SAR and/or SOMC. 
2 To accurately document breeding birds in a prairie environment, the following breeding bird survey data was excluded from the final dataset: a) 

pelicans, cormorants, geese, gulls, terns, raptors, and corvids because these species have large territories or habitually feed far from their 
breeding territory; b) duplicate observations between the 1st and 2nd five-minute survey period to avoid double counting; c) unknown species; 
d) all fly-by observations; and e) observations located outside the 100 m observation radius; these observations are considered incidentals. 

3 Habitat was mixed perennial cover (i.e., tame pasture and/or hayland).  
4 Habitat was mixed perennial cover and cultivated (i.e., hayland and annual crop). 
* Individuals in cultivated observed at a Class IV wetland at Site 21.  
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8.2.2.3.7 Burrowing Owl Surveys 

Three survey visits of burrowing owl surveys were conducted at 17 point count locations (see 
Appendix F) in 2017 on May 27 -28, June 8-10, and June 26-27. No burrowing owls or burrows 
were detected during targeted surveys or as incidental observations. 

8.2.2.3.8 Common Nighthawk and Short-eared Owl Surveys 

Three survey visits of common nighthawk and short-eared owl surveys were conducted at 11 
sites (see Appendix F) in 2017 on May 29-30, June 9-10, and June 26-27. No common nighthawks 
or short-eared owls were observed during targeted surveys. One short-eared owl was observed 
as an incidental during amphibian surveys on April 20 and another one on May 1 (see 
Appendix F). 

8.2.2.3.9 Nocturnal Amphibian Surveys 

Five survey visits of nocturnal amphibian surveys were conducted at eight sites (see Appendix F) 
in 2017 on April 20-21, May 1-2, May 18-19, May 29-31, and June 9-10. One northern leopard frog 
was detected calling from a Class IV wetland during targeted surveys (NE-13-15-09-W3M, see 
Appendix F); this wetland is considered a northern leopard frog breeding pond based on this 
observation. The 500 m activity restriction setback around this feature overlaps the edge of a 
temporary workspace; however, during construction, the siting of the temporary workspace will 
be adjusted, as much as possible, to be outside of the activity restriction setback. 

Two additional northern leopard frogs were observed as incidentals during vegetation surveys 
(NW-21-15-09-W3M; see Appendix F). No Canadian toad, great plains toad, or plains spadefoot 
were observed during targeted surveys or as incidentals.  

8.2.2.3.10 Yellow Rail Surveys 

Three survey visits of yellow rail were conducted at seven sites in 2017 on May 29-31, June 9-10, 
and June 26-27 (see Appendix F). No yellow rails were detected during targeted surveys or as 
incidental observations. 

8.2.2.3.11 Incidental Wildlife Observations 

A total of 11 SAR and two SOMC were observed as incidentals during wildlife and vegetation 
surveys in 2017 within the LAA (Table 8-12 and Appendix F).  
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Table 8-12 Incidental Wildlife SAR and SOMC Observed in the LAA during 2017 
Field Surveys 

Common Name Scientific Name No. of Individuals 

Amphibian 
Northern leopard frog Lithobates pipiens 2 

Birds 

Ferruginous hawk Buteo regalis 3 

Peregrine falcon Falco peregrinus anatum 1 

Short-eared owl Asio flammeus 1 

American bittern Botaurus lentiginosus 1 

Common nighthawk Chordeiles minor 1 

Loggerhead shrike Lanius ludovicianus excubitorides 1 

Barn swallow Hirundo rustica 18 

Sprague’s pipit Anthus spragueii 9 

Chestnut-collared longspur Calcarius ornatus 4 

Baird’s sparrow Ammodramus bairdii 12 

Bobolink Dolichonyx oryzivorus 13 

Mammals 
American badger Taxidea taxus taxus 1 

8.3 PROJECT INTERACTIONS WITH WILDLIFE AND WILDLIFE HABITAT 

Table 8-13 identifies, for each potential effect, the physical activities that might interact with the 
VC and result in the identified environmental effect. These interactions are indicated by check 
mark and are discussed in detail in Section 8.4, in the context of effects pathways, standard and 
project-specific mitigation/enhancement, and residual effects. A justification for no effect is 
provided following the table.  
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Table 8-13 Project-Environment Interactions with Wildlife and Wildlife Habitat 

Physical Activities 

Potential Environmental Effects 

Change in Habitat 
Availability 

Change in 
Mortality Risk 

Construction 

Site preparation, including clearing and grading of WTG locations, 
access roads, and temporary work spaces 

  

Installation of WTG foundations and turbine erection  -- 

Installation of collector lines and substation   

Reclamation and site landscaping   

Operation and Maintenance 

Operation of WTGs and substation, including access road use   

WTG routine and unplanned maintenance   

Routine and unplanned maintenance of collector and substation 
infrastructure 

--  

Decommissioning 

Equipment dismantling, access removal, collector and substation 
removal  

  

Site reclamation   

NOTES: 
 = Potential interaction 
– = No interaction 
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8.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON 
WILDLIFE AND WILDLIFE HABITAT 

8.4.1 Analytical Assessment Techniques 

Change in habitat availability through direct habitat loss was assessed quantitatively by 
calculating the amount of land cover within the LAA that will change as a result of the Project. 
While habitat is species-specific, land cover classes deemed as suitable wildlife habitat were 
used as a general metric to represent habitat for SAR and SOMC based on known habitat 
characteristics and field surveys (see Appendix H.3). No SAR critical habitat was identified within 
the LAA (Harder 2016; pers. comm.); therefore, effects of the Project to this designated habitat 
was not considered further.  

Areas that would be rehabilitated as a result of access road narrowing (25 m to 5 m) 
post-construction, and areas that would naturally recover (collector line plough lines) following 
completion of construction were included in the calculation of overall net habitat loss to be 
conservative. 

The assessment of indirect habitat loss through decreased use or availability was based on 
scientific literature that examined wildlife response to disturbance, with particular focus on 
construction activity (e.g., noise, light, vehicle traffic) and operation of WTGs. 

Mortality risk was assessed differently for birds and bats. Alberta’s Bat Mitigation Framework for 
Wind Power Development (ESRD 2013b) guideline were used for the assessment of mortality risk 
to bats given similarities in species and landscape (there are no such Saskatchewan-specific 
pre-construction guidelines). Baerwald and Barclay (2009) reported a statistically significant 
relationship between migratory bat activity rates at 30 m above ground and corrected fatality 
rates observed at wind farms in southern Alberta with turbines greater than 65 m height. The 
relationship (r2 = 0.31, P = 0.023) was relatively weak and based on a sample size of only five 
WEPs (Baerwald and Barclay 2009); thus, a high degree of uncertainty remains on the actual 
mortality rates of a WEP based on 69% of the variance in mortality rates remaining unexplained 
by these models. 

These guidelines apply a correlation of one bat pass per detector night to four bat fatalities per 
turbine per year, based on the findings of Baerwald and Barclay (2009), and designate the 
following potential risk categories for bat mortality: 

• Low risk – less than 1 migratory bat pass per detector night 

• Moderate risk – 1-2 migratory bat passes per detector night 

• High risk – greater than 2 migratory bat passes per detector night 
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Observed bat activity rates (expressed as migratory bat passes per detector night) for the LAA 
were compared to the above guidelines to assess the potential change in mortality risk for bats 
due to Project development. 

Predicting bird mortality rates from strikes with WEPs, especially on a species-specific basis, is 
challenging and has been described as indicative at best, rather than a true quantification 
(Madders and Whitfield 2006, USFWS 2012). Such an assessment has generally not been 
attempted for WEPs because of current uncertainties related to: 

• Changes in bird movement patterns from pre- to post-construction to avoid turbines; 

• Species-specific movement patterns and use of areas during the nocturnal period; 

• Species-specific collision susceptibility rates; and 

• Effects of site-specific environmental variables (e.g., wind and fog) that influence collision 
susceptibility. 

In a review of effects of wind energy developments on birds and bats, Rydell et al. (2012) 
summarized results from a study which noted that 62% of observations from 91 bird species 
showed that individuals changed either direction or altitude of flight when encountering WTGs. 
d’Entremont et al. (2017) also noted that flight altitudes of nocturnal migrant birds also increased 
in a WEP area. As such, the assessment of change in mortality risk for birds was semi-quantitative 
and based on characterization of current conditions in the Project area and available 
information (such as described above) from similar developments.  

8.4.2 Change in Habitat Availability 

8.4.2.1 Project Pathways  

Habitat availability refers to the existence of conditions suitable for the life requirements of 
wildlife. As such, availability of suitable habitat is important to the persistence of wildlife species 
at both a local and regional scale. Habitat change can occur: 

• directly through the removal or disturbance of habitat due to construction activities, 

• indirectly through changes in habitat effectiveness caused by sensory disturbance (i.e., from 
WTG operation), or avoidance of the PDA (e.g., disturbance from vehicles along roads), or 

• from fragmentation of habitat through land cover changes that divide and segregate 
patches of suitable habitat.  



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Wildlife and Wildlife Habitat  
December 2017 

8.38  
 

8.4.2.1.1 Construction 

8.4.2.1.1.1 Direct Habitat Loss 

Loss of natural vegetation (e.g., native prairie, shrubland and wetlands) and other suitable 
habitat (i.e., pasture/forages) due to construction activities (e.g., vegetation clearing, grading of 
WTG locations, access road construction) has the potential to result in direct habitat loss for 
wildlife. Access roads and WTGs are primarily sited on cultivated lands, which have a low 
potential to support wildlife. 

Construction may also decrease habitat availability for breeding, foraging, and overwintering 
wetland-associated species through direct loss of wetlands or effects to wetland function. 

8.4.2.1.1.2 Sensory Disturbance 

Temporary sensory disturbance associated with construction activities (e.g., noise, light) has the 
potential to result in indirect habitat loss for species sensitive to such an effect (Habib et al. 2007). 
Responses vary depending on species and individuals and might include elevated heart rate 
(i.e., stress), loss of productivity, or habitat or nest abandonment resulting in changes in 
distribution and local abundance. For example, some amphibians are sensitive to noise and 
vibrations (Narins 1990), as well as artificial lighting (Longcore and Rich 2004, Chepesiuk 2009); 
male sharp-tailed grouse have shown intolerance to human activity near leks (Baydack 1986), 
and ferruginous hawks have deserted nests in areas near increased human activity (White and 
Thurow 1985). Through reduction in the area of habitat suitable for reproduction, sensory 
disturbance can affect breeding success (Bayne et al. 2008, Francis and Barber 2013). 

8.4.2.1.2 Operation and Maintenance 

8.4.2.1.2.1 Direct Habitat Loss 

Direct habitat loss is not expected to occur during operation and maintenance, though effects 
from construction (i.e., habitat loss due to long-term project components) will continue into 
operation where Project infrastructure has converted suitable habitat land covers to developed 
lands. Regrowth of vegetation will occur at temporary workspace locations during operation 
and maintenance, thereby reducing the total amount of habitat lost. 

8.4.2.1.2.2 Sensory Disturbance 

Indirect habitat loss may continue to affect wildlife habitat availability during operation through 
sensory disturbance. Operating facilities (i.e., WTGs and substation) will emit noise and light 
during operation that may result in reduced use of adjacent areas by wildlife (Habib et al. 2007, 
Bayne et al. 2008, Francis and Barber 2013, Read et al. 2014). Similarly, noise from vehicles during 
maintenance operations can result in temporary disturbance of wildlife using areas adjacent to 
access roads. The behaviour of birds and other wildlife are known to be influenced by noise 
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(Francis et al. 2009), though Brumm (2004) reported that birds may adapt behaviourally to noise 
disturbance by increasing their song volume. The Swedish EPA (Rydell et al. 2012) reported that 
operational WEPs have no effect on the behavior of mammals as they adapt to the new 
structures on the landscape.  

Wildlife behavioural changes associated with wind-energy facilities appear to be species- and 
site-specific. Studies in the United States and Europe have found avoidance distances of 0 to 
800 m depending on the season and species (Kingsley and Whittam 2005, Drewitt and Langston 
2006). One study on nesting grassland birds found lower densities within 0 to 180 m of turbines 
with densities decreasing by more than 50% within 50 m of the turbines (Leddy et al. 1999). 
Another study on nesting grassland birds observed displacement behaviour in seven songbird 
species with displacement generally occurring within 100 m of WTGs and extending up to 300 m, 
depending on the species (Shaffer and Buhl 2015). 

Results from other studies suggest that wind farms do not affect bird distribution (Powlesland 
2009, Niemuth et al. 2013).  

The noise associated with WTGs may also affect the quality of adjacent wetland habitat for 
wetland-dependent amphibian and birds (e.g., northern leopard frog, yellow rail). Frequent 
noise from operating WTGs may prevent breeding calls from being heard (e.g., rails and 
amphibians), which may result in reduced reproductive success and site abandonment (Narins 
1990, Habib et al. 2007). 

The extent to which turbines affect the distribution of birds may be related to the existing 
background level of disturbance. As the LAA is primarily an agricultural landscape, a 
disturbance area of 200 m from WTGs was selected based on the above literature to represent 
the area that would likely have reduced habitat suitability for nesting birds. 

8.4.2.1.3 Decommissioning  

8.4.2.1.3.1 Direct Habitat Loss 

During the decommissioning phase, direct habitat loss is only expected within temporary 
workspaces. Project infrastructure, including WTGs, substation, and access roads, will be 
decommissioned and removed from the Project area. Once decommissioning is complete, 
disturbed areas will be revegetated thereby increasing the amount of habitat available for 
wildlife. 
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8.4.2.1.3.2 Sensory Disturbance 

Effect mechanisms for indirect habitat loss during decommissioning activities will be similar to 
those during construction. Sensory disturbance from decommissioning activities may cause 
temporary behavioural changes in wildlife, potentially leading to abandonment of breeding 
and/or wintering residences. Also, wildlife may be temporarily displaced from areas adjacent to 
access roads and Project infrastructure due to noise and lights emitted by vehicles and 
decommissioning equipment. 

8.4.2.2 Mitigation  

Project-specific mitigation measures, along with standard industry practices, best management 
practices, and avoidance measures, will be implemented during all Project phases to reduce 
potential effects on wildlife habitat. 

Direct habitat loss will be reduced through mitigation measures employed during construction to 
reduce loss of native vegetation types (as described in Section 7.4.2.2). Indirect habitat loss due 
to sensory disturbance will be mitigated by timing construction outside of the bird nesting season 
(April 26 to August 15) (ECCC 2017) and following any additional timing and setback restrictions 
as outlined in the SKMOE Activity Restriction Guideline (SKMOE 2017b). 

If construction cannot avoid the nesting season, vegetation clearing activities will be occur prior 
to the bird nesting season and pre-construction surveys (e.g., nesting bird surveys) will be 
completed by a qualified environmental monitor prior to the start of construction activities. If an 
active nest is found, Algonquin will consult with the SKMOE to identify appropriate mitigation 
measures, such as species-specific setback distances and activity timing restrictions as outlined 
by the SKMOE (2017b). 

8.4.2.3 Project Residual Effect  

8.4.2.3.1 Construction 

8.4.2.3.1.1 Direct Habitat Loss 

Site preparation (i.e., clearing of vegetation, grading of WTG locations, access road 
construction and temporary workspaces) and installation of collector lines are the Project 
activities that will result in a direct loss of wildlife habitat (see Table 8-13). 

In total, 158.2 ha (between two and three quarter sections in size) will be disturbed during 
construction, of which 9.9 ha is existing developed land. Of this total area, 119.1 ha will be 
reclaimed following construction, leaving 39.2 ha (24.8% of PDA) of land with long-term land use 
changes (Table 8-14). The majority of the land cover affected by the Project construction is 
cultivated (62.4%) and developed land (6.3%) (Table 8-14), which provide less suitable habitat 
for wildlife SAR and SOMC (see Section 8.2.2.2).  
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Construction activities will affect only 0.6 ha of native prairie (with a potential to be reduced 
further once final design is completed), 12.9 ha of tame pasture, and 31.4 ha of hayland,  
(Table 8-14). The loss of approximately 9.1 ha (5.7% of PDA) of these habitat types will be 
considered long-term (i.e., WTG foundations, crane pads, access roads) and the remaining 
35.8 ha will be a temporary loss (i.e., temporary workspaces, installation of collector lines) and 
will be reclaimed upon completion of construction activities. These land cover types are suitable 
habitat for grassland-dependent SAR and SOMC (e.g., ferruginous hawk, Sprague’s pipit, 
American badger, plains spadefoot toad). The amounts of native prairie (0.1% of LAA), tame 
pasture (1.3% of LAA), and hayland (4.0% of LAA) habitat disturbed in the PDA represents a small 
reduction in available suitable upland habitat in the LAA (2,576.3 ha) (see Table 8-15). 

Construction activities, primarily in cultivated lands, will result in the loss of 4.3 ha of 
water/wetland habitat of which 0.9 ha is considered permanent (see Table 8-14). The remaining 
3.4 ha will be reclaimed upon completion of construction activities. Project components that 
intersect with wetlands mostly consist of temporary workspaces and ROWs associated with 
collector lines and access roads; through further refinements to the Project layout, the 4.3 ha will 
be reduced as much as possible by siting Project components to avoid wetlands where feasible. 
The amount of water/wetland habitat (4.3 ha; 0.05% of LAA) lost in the PDA represents a small 
reduction in available water/wetland habitat in the LAA (628.2 ha) (see Table 8-15). 
Water/wetland provide suitable habitat for wetland-dependent SAR and SOMC such as 
northern leopard frog, horned grebe, and yellow rail. 

Overall, construction of the Project will directly affect 1.7% of the land within the LAA.  
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Table 8-14 Area of Project Components by Land Cover Class in PDA 

Land Cover 
WTG 

Foundations 
Crane 

Pad 

New 
Access 
Roads1 

Substation 
Footprint 

Operation and 
Maintenance 

Building 

Below 
Ground 

Collectors 
Temporary 

Workspace2  

Staging 
Areas, 
Offices 

and 
Parking Total 

Water/Wetland 0.1 0.0 0.2 0.0 0.0 0.6 3.4 0.0 4.3 

Developed 0.0 0.0 0.5 0.0 0.0 7.8 1.6 0.0 9.9 

Exposed Land/Barren 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 

Cultivated 2.6 1.1 7.8 0.6 2.0 6.4 78.0 0.3 98.8 

Tame Pasture 0.4 0.2 0.9 0.0 0.0 1.3 10.1 0.0 12.9 

Hayland 0.9 0.4 2.7 0.0 0.0 2.2 25.4 0.0 31.6 

Native Prairie 0.0 0.0 0.0 0.0 0.0 0.2 0.4 0.0 0.6 

Shrubland 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 

Total 4.0 1.7 12.1 0.6 2.0 18.5 119.1 0.3 158.2 

NOTES: 
All areas in hectares. 
1  Access roads to the substation have not been sited yet; these will be sited on cultivated lands and will be less than 200 m in length depending 

on the chosen substation location. 
2 Temporary workspaces were created by buffering permanent structures by 60 m plus temporary access road workspace. 
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Table 8-15 Change in Land Cover Classes in the LAA between Baseline and 
Application 

Land Cover 

Amount of Habitat Available in LAA Change in Available Habitat in LAA 
Baseline  

(ha) 
Application  

(ha) 
Area  
(ha) 

Percent  
(%) 

Water/Wetland 628.2 623.8 -4.3 -0.7 

Developed 205.5 354.0 148.3 72.3 

Exposed Land/Barren 3.0 2.9 -0.1 -3.3 

Cultivated 5,424.2 5,325.4 -98.8 -1.8 

Tame Pasture 1,026.2 1,013.3 -12.9 -1.3 

Hayland 796.8 765.2 -31.4 -4.0 

Native Prairie 753.3 752.7 -0.6 -0.1 

Shrubland 7.0 6.9 -0.1 -1.4 

Total 8,844.2 8,844.2 0.11 N/A 
NOTE: 
1 Total does not equal zero due to rounding of values. The absolute value is 0. 

 

8.4.2.3.1.2 Sensory Disturbance 

Sensory disturbance due to construction activities will largely be mitigated through construction 
timing to avoid sensitive periods such as the bird nesting season, or where they occur near 
wildlife features (e.g., sharp-tailed grouse leks). Given that most of the Project components 
occur in land cover that is less suitable as wildlife habitat (i.e., cultivated or developed land), 
and where there are existing commercial agricultural activities, the additional disturbance from 
Project construction will not result in a change that is as incrementally large as if the Project was 
developed in a pristine landscape.  

After the application of standard mitigation measures, potential residual effects on habitat 
availability during construction are characterized as follows: 

• Direction is adverse 

− There will be direct and indirect habitat loss. 

• Magnitude is low 

− The relative footprint of the Project is small; the change in suitable wildlife habitat within 
the LAA is an average of 0.6% for all land cover types combined (except cultivated and 
developed land; see Table 8-15). In addition, there are remaining native land cover 
classes (e.g., native prairie, water/wetland) available within the LAA, which will help 
offset the effects of a loss of these habitat types. As such, the Project is unlikely to have a 
measurable effect on the abundance of wildlife (including SAR and SOMC) in the LAA; 
however, temporary local shifts in distributions might occur. 
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• Geographical extent is the LAA 

− Direct habitat loss will be confined to the PDA; however, indirect effects (i.e., sensory 
disturbance) will extend into the LAA. 

• Duration is short-term to long-term (depending on habitat type and Project component) 

− Effects on habitat availability from construction activities and noise (i.e., sensory 
disturbance) within the PDA will largely cease after construction (i.e., short-term). In areas 
of suitable wildlife habitat, the effect is expected to extend until reclamation of 
vegetation occurs post decommissioning within the PDA, and is therefore long-term. 

• Frequency is a single event 

− Habitat loss will occur once during construction site preparation and installation of 
aboveground facilities. 

• The effect is reversible 

− The effect is expected to return to baseline conditions after decommissioning. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

8.4.2.3.2 Operation and Maintenance 

8.4.2.3.2.1 Direct Habitat Loss 

No new direct habitat loss is expected as a result of operation and maintenance activities. 
However, long-term direct habitat loss arising from construction phase activities described 
above will continue into operation within the PDA. 

8.4.2.3.2.2 Sensory Disturbance 

Sensory disturbance to birds will decrease with increasing distance from WTGs. In Shaffer and 
Johnson (2008), where densities of grassland species was measured prior to construction then 
during operation, effects extended to approximately 200 m from WTGs for two grassland 
songbirds (grasshopper sparrow and clay-coloured sparrow), while two species of songbirds 
(western meadowlark and chestnut-collared longspur) and one shorebird (killdeer) showed no 
change in density. In the literature, the distance at which songbirds experience an effect from 
sensory disturbance varies, but as a precautionary approach to estimate the effects of sensory 
disturbance, a distance of 200 m from WTGs was used for this assessment. Assuming a lower 
density of grassland songbirds within 200 m of WTGs, the Project would result in the reduction of 
habitat availability of approximately 15.8 ha of native prairie, 61.5 ha of tame pasture, and 132.7 
ha of hayland. These areas represent approximately 2.1%, 6.0%, and 16.6% of their respective 
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land cover classes in the LAA. Sensory disturbance effects are not expected to extend to the 
nearby IBA (i.e., Reed Lake), which is located approximately 7 km from the PDA.  

After the application of standard mitigation measures, potential residual effects on habitat 
availability during operation and maintenance are characterized as follows: 

• Direction is adverse 

− There will be indirect habitat loss related to sensory disturbance (e.g., noise and vehicle 
movement) associated with operation of the WTGs. 

• Magnitude is low 

− Siting of WTGs away from native prairie and sensitive wildlife features is expected to limit 
the indirect loss (i.e., sensory disturbance) of available habitat for wildlife (including SAR 
and SOMC) during operation and maintenance. 

• Geographical extent is the LAA 

− Operational activities will be restricted to the PDA; however, sensory disturbance will 
extend into the LAA. 

• Duration is long-term  

− Effects on habitat availability from sensory disturbance during operation will continue for 
the life of the Project and cease after decommissioning. 

• Frequency is continuous 

− Effects on habitat availability from sensory disturbance have the potential to occur 
continuously during operation of the WTGs. 

• The effect is reversible 

− Residual effects on habitat availability from sensory disturbance will cease after 
decommissioning and are expected to return to baseline conditions. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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8.4.2.3.3 Decommissioning  

Change in habitat availability during the decommissioning phase will be minimal. Residual 
effects will be limited to sensory disturbance and temporary local shifts of wildlife within LAA 
during the removal of WTG structures and reclamation activities (see Table 8-13). Sensory 
disturbance and fragmentation will be similar during the decommissioning phase as the 
construction phase for most species. Adherence to recommended activity timing restrictions 
and setback distances (SKMOE 2017b) will reduce the risk to SAR and SOMC during 
decommissioning. 

After the application of standard mitigation measures, potential residual effects on habitat 
availability during decommissioning are characterized as follows: 

• Direction is adverse 

− There will be indirect habitat loss due to sensory disturbance associated with 
decommissioning activities. 

• Magnitude is low 

− Adherence to recommended timing and setback restrictions is expected to limit the 
effects (i.e., sensory disturbance) on habitat availability during decommissioning. As 
such, the Project is unlikely to have a measurable effect on the abundance of wildlife 
(including SAR and SOMC) in the LAA. 

• Geographical extent is the LAA 

− Decommissioning activities will be restricted to the PDA; however, sensory disturbance 
will extend into the LAA. 

• Duration is short-term  

− Residual effects are not expected to persist longer than the decommissioning phase. 

• Frequency is a single event 

− Residual effects will occur once during decommissioning of the Project. 

• The effect is reversible 

− Residual effects will cease at the time of decommissioning and are expected to return to 
baseline conditions. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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8.4.3  Change in Mortality Risk 

8.4.3.1 Project Pathways  

Construction, operation and maintenance, and decommissioning of the Project may increase 
wildlife mortality risk through a number of direct mechanisms, including interactions with 
equipment during construction (i.e., fatalities resulting from the destruction of habitat features 
[e.g., active nests]) and through collisions with infrastructure (i.e., WTGs). Indirect mechanisms 
include potential disturbance and shifts in predator-prey interactions (e.g., increased use of 
infrastructure by perching raptors), changes in behaviour causing reduced fitness and 
reproductive success, and abandonment of nests and young. 

Direct effect pathways during construction and indirect effect pathways during all phases are 
generally considered a lower mortality risk compared to the direct pathways, through collision 
mortality, during operation of a WEP. Therefore, more emphasis will be placed on the latter 
pathway for this assessment.  

8.4.3.1.1 Construction 

8.4.3.1.1.1 Direct Mortality Risk 

Project activities that will result in the clearing of vegetation and potential collisions with wildlife 
in the PDA are those that have the potential to cause increased direct mortality risk  
(see Table 8-13). Erection of WTGs is not likely to cause direct mortality to wildlife as these 
activities will occur on areas previously cleared of vegetation and prepared for WTG 
construction.  

Project construction has the potential to result in increased direct mortality risk for wildlife. In 
particular, clearing of vegetation can result in the destruction of migratory bird nests, raptor 
nests, snake hibernacula, amphibian overwintering areas, as well as breeding areas, den sites 
and burrows for various wildlife species. Ground-nesting birds are particularly vulnerable during 
construction activities in open fields throughout breeding periods primarily through the 
destruction of nests.  

There is also increased mortality risk due to potential vehicle collisions in the LAA. One species 
group of interest are reptiles and amphibians that may undergo daily movements or seasonal 
migrations through the PDA and across roads in the LAA. In addition, snake mortality can occur 
because they tend to bask on roads where there is often increased solar exposure. Granivorous 
birds using roads to obtain grit for digestion may also be at increased risk of collision as a result of 
the Project (Bishop and Brogan 2013). Low-flying birds and bats may be exposed to increased 
mortality risk through interactions with Project facilities, construction equipment and vehicles 
during migration (Johnson et al. 2003, Machtans et al. 2013). 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Wildlife and Wildlife Habitat  
December 2017 

8.48  
 

Amphibians and other aquatic species face increased mortality risk from wetland loss if wetlands 
cannot be avoided during siting of WTGs and access roads. Construction through or adjacent to 
wetlands used for breeding or overwintering could result in disturbance or changes in water 
levels and chemistry, which could negatively affect overwintering frogs. 

8.4.3.1.1.2 Indirect Mortality Risk 

Several mechanisms could result in indirect mortality of wildlife associated with the construction 
phase of the Project, and are related primarily to disturbance on the landscape. Changes in 
behaviour because of disturbance can result in increased predation. The increase in access 
roads may also improve access for mammalian predators of ground-dwelling birds (Winter et al. 
2000, Kingsley and Whittam 2005). 

Behavioural changes related to disturbance can be caused by increased activity, noise and 
nighttime illumination from construction. In addition, some wildlife species (e.g., amphibians) 
might move from cover (i.e., behavioural change) because of disturbance from noise and 
vibration, putting them at greater risk of predation and mortality from exposure. However, some 
studies have suggested that noise pollution may actually benefit the survival and reproductive 
success of some species (Francis et al. 2009). Disturbance from construction activities may also 
displace wildlife species into areas adjacent to the Project which may contain lesser quality 
habitats depending on a species’ habitat requirements and dispersal abilities. Displacement of 
wildlife may result in increased energy expenditure potentially reducing an individual’s survival 
and reproduction (Powlesland 2009). 

8.4.3.1.2 Operation and Maintenance 

8.4.3.1.2.1 Direct Mortality Risk 

During the operation and maintenance phase of the Project, the primary mechanism for direct 
wildlife mortality is collision of birds and bats with towers, nacelles, and revolving blades of WTGs 
(see Table 8-13). The understanding of effects of wind turbine collisions on birds and bats is 
improving from a growing number of international studies (Rydell et al. 2012, Zimmerling et al. 
2013, Erickson et al. 2014, Zimmerling and Francis 2016). The findings of selected studies relevant 
to the Project are discussed in Appendix H.7. 

Direct mortality during operation and maintenance can also occur through collisions with 
maintenance vehicles. However, this is likely lower than during the construction phase because 
operational maintenance will occur only periodically.   
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8.4.3.1.2.2 Indirect Mortality Risk 

In grassland areas where natural perches are not common, the addition of infrastructure such as 
WTGs and collector line poles can facilitate hunting and sometimes even nesting by corvids and 
raptors that would otherwise be absent or in low densities (Slater and Smith 2010). An increase in 
the local populations or redistribution of these predatory species can in turn lead to declines in 
prey, including smaller birds as well as mammals, amphibians, and reptiles (Richardson et al. 
2017). Conversely, in areas where the availability of existing perches is not a limiting factor for 
corvids or raptors (i.e., such perches are common), the addition of new perches does not 
increase predation risk. Instead, the sensory disturbance associated with the Project may result in 
a decline in the local density of some of these species, and a concurrent reduction in predation 
pressure for their prey (Francis et al. 2009). 

8.4.3.1.3 Decommissioning  

8.4.3.1.3.1 Direct Mortality Risk 

During the decommissioning phase, few activities could interact with wildlife to cause direct 
mortality, though there is potential where activities will result in increased road traffic  
(see Table 8-13). As with the other Project phases, vehicle collisions will be one limited potential 
effect mechanism. Decommissioning activities at WTGs and substation sites and along access 
roads could result in additional collisions, thereby increasing the risk of direct mortality. 
Decommissioning of WTGs may require temporary workspaces; there is a potential risk for direct 
mortality through destruction of nests if clearing of temporary workspaces occurs during the 
breeding season. 

8.4.3.1.3.2 Indirect Mortality Risk 

The effect mechanisms capable of causing a change in indirect mortality risk of wildlife during 
the decommissioning phase are similar to those during construction, including potential 
disturbance and displacement of wildlife and behavioural changes leading to increased 
predation. 

8.4.3.2 Mitigation  

8.4.3.2.1 Direct Mortality Risk 

Mitigation to reduce or avoid the potential for change in mortality risk as a result of a WEP begins 
at the planning phase (Marques et al. 2014). Siting of projects to avoid features likely to be 
associated with higher mortality risk is the first step, followed by studies to understand local 
patterns of habitat use and movement of wildlife, particularly birds and bats. This process was 
completed as part of the development of the proposed Project (see Section 2.2).  
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In addition to mitigating project effects through planning, other protective measures may be 
implemented during construction and operation, as warranted by site-specific conditions. These 
commonly include standard industry practices for reducing mortality risk to birds and bats, such 
as increased cut-in speeds (i.e., the wind speed at which turbines begin operating), greater 
turbine spacing to allow passage of birds and bats, and lighting designs to reduce 
attractiveness to birds (Arnett et al. 2008, Baerwald 2008, Horn et al. 2008, Marques et al. 2014). 
The need for adaptive mitigation measures will be determined through post-construction 
mortality monitoring. Detailed information on mitigation measures is provided in Appendix C.  

8.4.3.2.2 Indirect Mortality Risk 

Mitigation options are limited to reduce or avoid a change in mortality risk through indirect 
pathways, such as increased predation. The use of perch deterrents on poles along overhead 
collector lines (if present) can, however reduce the use of these structures by raptors and 
corvids, particularly in areas of low natural perch abundance (Slater and Smith 2010, Richardson 
et al. 2017). This mitigation will be applied in areas where determined appropriate (an absence 
of natural perches) by environmental monitor(s). 

8.4.3.3 Project Residual Effect  

8.4.3.3.1 Construction 

During the construction phase, some effect mechanisms (e.g., vehicle collisions) could occur 
throughout the PDA. However, the likelihood of Project activities interacting with wildlife is 
greater in areas where land cover is more suitable as habitat for wildlife. These would represent 
areas of native prairie, shrubland, tame pasture, hayland, and wetlands. 

Mitigation measures implemented during Project pre-planning/siting and construction will 
reduce mortality risk for SAR and SOMC inhabiting the LAA during the proposed construction 
period. For instance, mortality risk to SAR and SOMC during construction will be reduced through 
construction timing as well as the implementation of seasonal timing restriction and setback 
distance guidelines (if active habitat features are observed). Reduced speed limits for vehicles 
travelling within the PDA and installation of signage where specific wildlife concerns have been 
identified are also expected to reduce mortality risk to SAR and SOMC. 

Direct and indirect mortality risk to avian SAR and SOMC will be low due to the construction 
schedule and the low abundance of SAR and SOMC relative to the breeding period. Early in 
construction, birds migrating through or using the PDA may collide with vehicles; however, this 
will be reduced due to mitigation by reduced vehicle speeds (Bishop and Brogan 2013).  
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After the application of standard mitigation measures, potential residual effects on mortality risk 
during construction are characterized as follows: 

• Direction is adverse 

− There is a slight increase in mortality risk because of the increased volume of vehicle 
traffic and heavy equipment along roadways. 

• Magnitude is low 

− Application of mitigation, including pre-construction surveys and the implementation of 
recommended seasonal timing restriction and setback distance guidelines, are 
expected to limit mortality risk to SAR and SOMC during construction. As such, any 
increase in mortality risk is unlikely to have a measurable effect on the abundance of 
wildlife (including SAR and SOMC) in the LAA. 

• Geographical extent is the LAA 

− Mortality risk will largely be restricted to secondary roads within the LAA. 

• Duration is short-term 

− The duration is short term because increased mortality risk is limited to the construction 
phase. 

• Frequency is multiple irregular events 

− Increases in traffic during construction, which is temporary, will occur as irregular, multiple 
events. 

• The effect is reversible 

− Mortality risk from construction effects mechanisms is expected to decline to baseline 
levels once construction activities have ceased. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 
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8.4.3.3.2 Operation and Maintenance 

Direct mortality risk pathways causing effects to wildlife during the operation and maintenance 
phase are well understood (see Appendix H.7 for results of a literature review), and relevant 
mitigation measures have been identified for the Project (see Appendix C). The following 
summarizes the key information basis for the assessment of operational residual effects of the 
Project on wildlife mortality: 

• Avoidance Zone: The Project is located outside the closest avoidance zone, as identified in 
SKMOE’s Wildlife Siting Guidelines for Saskatchewan Wind Energy Projects (SKMOE 2017a) 
(see Section 2.2), and approximately 7 km from the Reed Lake IBA.  

• SAR and SOMC: Locations where wildlife SAR and SOMC features were observed in the 
Project area during wildlife surveys were avoided during siting of turbines (see Appendix F). 
SKMOE activity restriction setback distances (SKMOE 2017b) to Project components were 
met for most features observed in the LAA; where setbacks are not met, temporary 
workspaces will be adjusted as much as possible during construction to be located outside 
of a sensitive feature setback. 

• Sensitive Environmental Features: The Project is not located within a sensitive environmental 
feature (e.g., within a river valley), or in a path between two features (e.g., directly between 
two IBAs), that may cause an elevated risk in collision mortality for birds due to relatively high 
movement rates. 

• Bat Data: Bat activity rates from acoustic surveys were generally low, with no migratory bat 
passes detected at the elevated detector in the spring, and an overall average of 0.1 
migratory bat passes per detector night for the spring. There were 1.0 migratory bat passes 
per detector night overall during the August 1 to September 10 period, which is at the 
low-moderate threshold for migratory bat fatality risk according to AEP (ESRD 2013b). See 
Appendix H.6 for more details. There were no bat SAR out of 85 bat fatalities at the 
Centennial WEP in 2006 or 2007 (Golder Associates 2008), nor out of 43 bats found at the 
Morse WEP between 2015 and 2017 (Golder Associates 2017). The proportion of bat SAR 
fatalities in Alberta, where wind projects are also in open agricultural or grassland areas, is 
very low (0.5%) compared to elsewhere in Canada (9.5%) (BSC et al. 2017).  

• Bird Movement Data: Nocturnal movement surveys using radar indicate that proportions of 
birds moving within the rotor swept area was similar among Project and control sites. Results 
also indicate that the Project area had movement rates approximately half of those at the 
Reed Lake control site (outside the Project area), and lower than at the control site north of 
the Centennial WEP. See Appendix H.5 for more details. 

Spring diurnal bird movement surveys indicate that the Project area has similar movement 
rates to the terrestrial control site located north of the Centennial WEP, and an order of 
magnitude lower rates than at the Reed Lake control site. Fall surveys indicated similar results 
to those from the spring when large flocks of snow geese were not included in analyses, 
though slightly higher in the Project area than the control site north of the Centennial WEP, 
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but lower than the Reed Lake control site (see Appendix H.5 for more details). As such, 
collision risk during the day would likely be similar to the Centennial WEP. 

The Centennial WEP to the southwest of the Project had annual bird fatality rates (8.8 
birds/turbine; 4.9 birds/MW) lower than the Saskatchewan average (10.1 birds/turbine; 
Zimmerling et al. 2013), but higher than the average rates for Alberta (4.5 birds/turbine). The 
Morse WEP to the east of the Project had similar annual bird (8.6 birds/turbine; 3.8 birds/MW) 
and bat (13.3 bats/turbine; 5.8 bats/MW) fatality rates to the Centennial WEP. As such the 
collision mortality risk as a result of the Project is expected to be below average compared 
to other WEPs in Saskatchewan and likely similar to the Centennial and Morse WEPs.  

• Scientific Literature: Mortality risk from WEPs is primarily the result of collisions of birds and bats 
with wind turbines, including towers, nacelles, and revolving blades (BSC et al. 2017). Risk can 
be largely mitigated through siting of projects and operational mitigation such as increased 
cut-in speeds and lighting to reduce attractiveness to birds (Kingsley and Whittam 2005, 
Arnett et al. 2008, Horn et al. 2008, Marques et al. 2014). Reviews of mortality surveys 
consistently show that small passerines account for the majority of bird fatalities, while 
waterfowl are rarely affected (Erickson et al. 2014, BSC et al. 2017). Birds that are actively 
migrating tend to fly far above the rotor swept area of wind turbines, and many species 
have demonstrated active avoidance of wind energy facilities (Rydell et al. 2012, 
d’Entremont et al. 2017). Among bats, migratory species account for the majority of 
mortalities, with a distinct peak in risk in late summer and when wind speed is below 6 m/s. 
(Arnett et al. 2008, BSC et al. 2017). Further details are summarized in Appendix H.7. 

• Dominant Land Cover: The wildlife and wildlife habitat LAA consists primarily of cultivated or 
developed land cover (63.6%; Table 8-5), which is typically less suitable as habitat for wildlife 
than natural land cover types (e.g., native prairie, wetlands).  

• Vehicle Collisions: Direct mortality from collisions with maintenance vehicles will likely 
contribute to low mortality risk (e.g., single annual fatalities). The risk would be similar to 
personal or commercial vehicles traveling on Saskatchewan’s rural roads. This will not result in 
a measurable change at the Project level.  

• Indirect Mortality: Compared to direct mortality pathways, the contribution of indirect 
mortality pathways from the Project to residual effects on change in mortality risk to wildlife 
will be minimal. The direction of the effects is likely negative as the Project may increase the 
potential number of perching structures for raptors within the Project LAA.   
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After the application of standard mitigation measures, potential residual effects on mortality risk 
during operation and maintenance are characterized as follows: 

• Direction is adverse 

− There is a predicted increase in mortality risk, primarily from collisions by wildlife with 
WTGs. 

• Magnitude is low to moderate 

− Taking into account site-specific mitigation, magnitude is expected to be mostly low, 
though occasionally it may rise to moderate. The increased mortality risk is not expected 
to affect population abundance of migratory species. 

• Geographical extent is the RAA 

− Mortality risk will increase for local wildlife populations and for migrants passing through 
the Project area. Therefore, the extent is the RAA, reflective of the larger movements of 
bird and bat species relative to the Project area and the influence of other natural and 
human landscape features (see Section 8.5.3 for further discussion on a cumulative 
effects basis).  

• Duration is long-term 

− The effects will continue through the life of the Project, but not after decommissioning. 

• Frequency is multiple irregular events 

− Mortality risk will fluctuate seasonally, primarily as a function of birds and bats migrating 
through the LAA each spring and fall. 

• The effect is reversible 

− Mortality risk is expected to decline to baseline levels after decommissioning. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

8.4.3.3.3 Decommissioning  

Change in wildlife mortality risk during the decommissioning phase will be minimal because 
human interaction with wildlife species will be limited to locations of existing physical structures 
and their immediate surroundings, and vehicular activity will be restricted to existing trails and 
roads. Consideration of the seasonal timing restriction and activity setback distance guidelines, 
and Project activity mitigations (e.g., speed limits) will reduce or avoid the risk to SAR and SOMC 
if and when required during decommissioning. 
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After the application of standard mitigation measures, potential residual effects on mortality risk 
during decommissioning are characterized as follows: 

• Direction is adverse 

− There is a slight increase in mortality risk because of the increased volume of vehicle 
during removal of Project facilities.  

• Magnitude is low  

− Application of mitigation, including implementation of recommended seasonal timing 
restrictions and setback distances, are expected to limit mortality risk to SAR and SOMC 
during decommissioning. As such, any increase in mortality risk is unlikely to have a 
measurable effect on the abundance of wildlife (including SAR and SOMC) in the LAA. 

• Geographical extent is the LAA  

− Mortality risk will largely be restricted to secondary roads within the LAA. 

• Duration is short-term 

− The effect is not expected to persist longer than the timing decommissioning activities. 

• Frequency is multiple irregular events  

− Increases in traffic during decommissioning will occur as irregular, multiple events. 

• The effect is reversible 

− Mortality risk is expected to decline to baseline levels after decommissioning. 

• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

8.4.4 Summary of Project Residual Environmental Effects 

In summary, effects of the Project on wildlife and wildlife habitat tend to be adverse, but of low 
magnitude in all Project phases (see Table 8-16). The geographical extent of effects is generally 
limited to the LAA, though a change in mortality risk during operation and maintenance may 
extend further into the RAA. The frequency and duration ranges from irregular short-term events 
to continuous long-term effects. All effects of the Project on wildlife and wildlife habitat are 
predicted to be reversible following decommissioning of the Project. 
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Table 8-16 Project Residual Effects on Wildlife and Wildlife Habitat 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in 
Habitat 
Availability 

C A L LAA ST/LT S R D 

O A L LAA LT C R D 

D A L LAA ST S R D 

Change in 
Mortality Risk 

C A L LAA ST IR R D 

O A L/M RAA LT IR R D 

D A L LAA ST IR R D 

KEY 
See Table 8-2 for detailed 
definitions 

Project Phase 
C: Construction 
O: Operation and Maintenance 
D: Decommissioning  

Direction:  
P: Positive 
A: Adverse 
N: Neutral 

Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 

Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  

Reversibility:  
R: Reversible 
I: Irreversible  

Ecological/Socio-Economic  
Context:  
D: Disturbed 
U: Undisturbed 
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8.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
WILDLIFE AND WILDLIFE HABITAT 

The project residual effects described in Section 8.4 are likely to interact cumulatively with 
residual environmental effects from other physical activities (past, present and reasonably 
foreseeable). The resulting cumulative environmental effects are assessed. This is followed by an 
analysis of the project contribution to cumulative effects. Future projects and activities that are 
reasonably foreseeable are defined as those that (a) have been publicly announced with a 
defined project execution period and with sufficient project details that allow for a meaningful 
assessment, (b) are currently undergoing an environmental assessment or (c) are in a permitting 
process. 

The assessment of cumulative effects is initiated with a determination of whether two conditions 
exist: 

• the Project has residual environmental effects on the VC, and 

• the residual effects could act cumulatively with residual effects of other past, present, or 
reasonably foreseeable future physical activities 

If either is not met, the assessment of cumulative effects concludes with a statement that further 
assessment of cumulative effects is not warranted because the Project does not interact 
cumulatively with other projects or activities.  

8.5.1 Project Residual Effects Likely to Interact Cumulatively 

The project and physical activities inclusion list, which identifies other projects and physical 
activities that might act cumulatively with the Project, are presented in Table 4-4 of Section 4.0, 
Environmental Assessment Scope and Methodology. Where residual environmental effects from 
the Project act cumulatively with residual effects from other projects and physical activities 
(Table 8-17), a cumulative effects assessment is undertaken to determine their significance. Note 
that both the SaskPower Pasqua to Swift Current 230 kV transmission line and Morse Wind Farm 
each only partially overlap the RAA. For the purpose of this cumulative effects assessment all of 
the Morse Wind Farm was included in the assessment, while the portion of the Pasqua to Swift 
Current transmission line falling within the RAA was included. 
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Table 8-17 Interactions With the Potential to Contribute to Cumulative Effects 

Other Projects and Physical Activities with Potential for Cumulative 
Environmental Effects 

Environmental Effects 
Change in 

Habitat 
Availability 

Change in 
Mortality Risk 

Past and Present Physical Activities and Resource Use 

Agricultural Conversion   

Oil and Gas Development   

Power Generation, Transmission, and Distribution   

Morse Wind Farm   

Recreational Activities –  

Residential Development   

Resource Extraction Activities   

Road Development   

Project-Related Physical Activities   

Future Physical Activities 

Pasqua to Swift Current 230 kV Transmission Line Project1   

SaskPower Blue Hill Interconnection Project   

NOTES: 
 = Other projects and physical activities whose residual effects are likely to interact cumulatively with 

Project residual environmental effects. 
– =  Interactions between the residual effects of other projects and residual effects of the Project are not 

expected. 
1 SaskPower 2016. 

 

Environmental effects identified in Table 8-17 that are not likely to interact cumulatively with 
residual effects of other projects and physical activities (no check mark) are not discussed 
further. The assessment of the cumulative environmental effects that are likely to result from the 
Project in combination with other projects and physical activities are discussed in subsequent 
sections.  
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8.5.2 Change in Habitat Availability 

8.5.2.1 Cumulative Effect Pathways  

Cumulative effects arising from past, present and future activities have similar effects 
mechanisms as effects arising from the Project. These mechanisms would be captured under 
similar measurable parameters, which include the direct loss of natural land cover (e.g., native 
prairie, wetlands, shrubland), and sensory disturbance, though the magnitude of specific 
mechanisms may vary among activities (e.g., direct habitat loss vs. sensory disturbance). 

8.5.2.2 Mitigation for Cumulative Effects 

To mitigate the cumulative effects of the Project and existing or future activities, the following 
measures will be taken: 

• Where possible, use of existing roads will reduce the length of new road constructed for 
access to WTG sites. 

• Vehicles and construction equipment will travel along high use roads when possible to 
reduce the relative increase in road traffic and disturbance to wildlife. In other words, wildlife 
will be less disturbed with an increase in road traffic where there is already a higher rate of 
use because they would be more habituated to the disturbance than roads that have low 
traffic rates. 

8.5.2.3 Cumulative Effects 

The current landscape (i.e., the RAA) in which the Project is proposed is a mixture of disturbed 
(e.g., cultivated) and native land cover classes capable of supporting sustainable wildlife 
populations of most species from the ecoregion. Based on magnitude definitions presented in 
Table 8-2, existing land use activities have collectively had a high magnitude effect, as they 
have altered wildlife habitat abundance and distribution in the RAA from pre-development 
levels. Specifically, past and present activities have resulted in the conversion of approximately 
54,481.3 ha of land (i.e., cultivated and developed land cover type) and up to 69,977.7 ha of 
land when including tame pasture/hayland land covers in the RAA (see Table 8-18). This 
represents 69.3% or 89.1% of the terrestrial area within the RAA, respectively. 

Direct loss of habitat through changes in land cover from natural land cover types to agricultural 
or developed land cover types, and indirect loss through sensory disturbance from physical 
activities, affect individual species in specific manners depending on their habitat requirements 
and life-histories, which may or may not have resulted in population level effects. However, the 
threatened population status of two SAR (i.e., ferruginous hawk and Sprague’s pipit), among 
other SAR and SOMC, has been directly linked to the loss of native prairie across their ranges, 
which overlap the RAA (COSEWIC 2008, EC 2012a). 
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There are two publicly disclosed future projects within the RAA: the Pasqua to Swift Current 
Transmission Line and the Blue Hill Interconnection project (see Table 8-17). The incremental 
effects of these projects could act cumulatively with Project residual effects through direct loss 
of habitat (e.g., native vegetation and wetlands) for wildlife, and indirect loss of habitat through 
sensory disturbance from equipment and traffic, and habitat fragmentation from linear 
developments. The proposed location for the Pasqua to Swift Current Transmission Line is known 
(SaskPower 2016) and this project will likely affect a mixture of disturbed and native land cover 
types. It is understood that the Blue Hill Interconnection Project will have similar types of effects 
pathways related to changes in direct habitat loss. However, at the time of EIS writing, details 
(e.g., location and ROW width) of the Blue Hill Interconnection project are unknown and, as a 
result, changes in land cover due to this future project could not be quantified. As such, only the 
Pasqua to Swift Transmission Line Project is carried forward (below) to quantify a cumulative 
change in habitat availability in the RAA.  

To determine the approximate area of each land cover class directly affected by the future 
Pasqua to Swift Current Transmission Line project, publicly available information on the location 
and ROW (SaskPower 2016) were compared against the AAFC (2015a) dataset. Overall, the 
cumulative effects of the Project and the Pasqua to Swift Current Transmission Line project on 
wildlife habitat within the RAA is an anticipated change in approximately 509.5 ha of the current 
land cover and will result in an effect on approximately 0.6% of the RAA (see Table 8-18).  

Much of this effect will be of short term duration on the landscape due to the nature of the 
effects for transmission line projects – i.e., where the construction footprint within the ROW is a 
small proportion, which is further reduced during operation. Moreover, half (53.0%; 269.8 ha) of 
the development in the future conditions case will occur on annually cultivated land  
(see Table 8-18). The remaining area is primarily on tame pasture or hayland (40.3%; 205.7 ha) 
with another 6.7% distributed among other land cover types. There will be a small area (11.6 ha; 
0.25% of baseline conditions in the RAA) of native prairie affected, which is mostly due to the 
SaskPower Pasqua to Swift Current Transmission Line (see Table 8-18). While native vegetation, 
tame pasture/hayland and wetlands provide habitat for many SOMC, the small area of these 
land cover types affected by the Project and other projects or activities are not anticipated to 
threaten the long-term viability of wildlife populations within the RAA. 

The Pasqua to Swift Current 230 kV Transmission Line project is an upgrade from an existing 
138 kV line. Therefore, resident wildlife in the area may be habituated to the presence of similar 
infrastructure and effects on change in habitat availability of this project are expected to be 
partially accounted for under existing conditions with the current 138 kV line in place (Madsen 
and Boertmann 2008, Guinn 2013). 
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Table 8-18 Change in Land Cover Classes from the Baseline Case to the Future 
Conditions Case in the RAA 

Land Cover 

Habitat Available in RAA 

Baseline  
Change with Future 

Case Project Contribution 

Area  
(ha) 

Percent 
(%) 

Area  
(ha) 

Percent 
(%) 

Area 
(ha) 

Percent 
(%) 

Water/Wetland 3,698.5 4.7% -18.7 -0.51% -4.4 -0.12% 

Developed 1,486.3 1.9% 509.5 34.28% 148.3 9.98% 

Exposed Land/Barren 214.1 0.3% -3.6 -1.67% -0.1 -0.05% 

Cultivated 52995 67.5% -269.8 -0.51% -98.8 -0.19% 

Tame Pasture/Hayland1 15,496.4 19.7% -205.7 -1.33% -44.3 -0.29% 

Native Prairie 4,559.7 5.8% -11.6 -0.25% -0.6 -0.01% 

Shrubland 105.3 0.1% -0.1 -0.09% -0.1 -0.09% 

Total 78,555.4 100.0% - - - - 

NOTE: 
1  For the purposes of the cumulative effects assessment, these land cover types were combined 

because they are not separated in the AAFC (2015a) dataset. 

8.5.3 Change in Mortality Risk 

8.5.3.1 Cumulative Effect Pathways  

Effect mechanisms that would result in a change in mortality risk to wildlife as a result of the 
projects and activities considered in this cumulative effect assessment are similar to the 
mechanisms assessed for Project residual effects. These consist of mechanisms that result in 
direct mortality (i.e., collisions with vehicles and Project infrastructure, and destruction of 
residences) and mechanisms that result in indirect mortality (i.e., changes in predator-prey 
communities and behavioural changes causing decreased survival). 

The most important mechanism overall for Project-related wildlife mortality is the risk of wildlife 
collisions with turbines and infrastructure (i.e., transmission lines and WTGs) arising from the 
construction of above-ground structures within the RAA. The existing Morse Wind Farm would 
have the same pathways as the Project, given they are both WEPs. Transmission lines are also 
known to cause mortality of birds through collisions, and the species groups most commonly 
reported as fatalities include waterfowl, grebes, shorebirds and cranes (Rioux et al. 2013). 
Transmissions lines are estimated to be among the greatest sources of mortality to birds by 
human activities in Canada (Calvert et al. 2013).  
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8.5.3.2 Mitigation for Cumulative Effects 

Mitigation measures proposed in Section 8.4.2.2 will reduce the overall effect of the Project on 
wildlife mortality risk. Mitigation measures to reduce the cumulative effect of the Project and 
other projects within the RAA could include coordinating to use similar road networks and 
laydown/staging areas to reduce the spatial extent of risk to wildlife mortality. 

8.5.3.3 Cumulative Effects 

The modified landscape of the RAA has already been and continues to be a source of mortality 
risk to wildlife. Agricultural practices, vehicle traffic on roads, and collisions with the existing 
transmission lines, the Morse Wind Farm, residential and commercial buildings, and other 
activities are known sources of mortality (Calvert et al. 2013). The occurrence of agricultural and 
resource activities in the RAA has already contributed to reductions in wildlife abundance of 
some species through habitat change (i.e., high magnitude effects), such as for burrowing owls 
(EC 2012b), though others have become more abundant, such as snow geese (USFWS 2017). 
Some species, such as horned lark, have expanded their range and populations as a result of 
agriculture (Beason 1995). Consequently, future projects (including the Project) will contribute to 
existing levels, though moderately, of mortality risk in the RAA of a species community that is 
different from the historical community.  

The period of greatest risk to change in wildlife mortality for most projects included in the 
cumulative effects assessment is the operation and maintenance period when direct mortality 
effects due to collisions with infrastructure would occur. The existing Morse Wind Farm is known to 
have an estimated fatality rate of approximately 3.76 birds/MW/yr and 5.77 bats/MW/yr 
(approximately 86 birds and 132 bats annually), though no bird or bat SAR or SOMC fatalities 
were observed (Golder Associates 2017). The most common species observed as fatalities due 
to WEPs are passerines, and more specifically in the prairies tend to be species commonly 
associated with agricultural environments, such as horned larks (BSC et al. 2017). This species 
group is also the one most likely impacted by agriculture, the primary existing anthropogenic 
activity in the RAA. Within Bird Conservation Region 11 (the Prairie Pothole Region of Canada), 
estimates of fatalities for the five songbird species most likely affected by agricultural activities 
were as high as 267,000 young birds annually for a single species alone (Tews et al. 2013), which 
puts in context the scale of existing fatality rates in the prairies. Agricultural harvesting alone 
ranked 7th of all anthropogenic activities while wind energy in Canada ranked 19th. Indeed, the 
top ranking source of avian mortality in Canada was associated with feral cats, which are 
estimated to each kill approximately 24 to 64 birds annually in Canada (Calvert et al. 2013), 
which is equivalent to 3 to 8 times higher fatality rates than each turbine at the Morse Wind 
Farm. In other words, the Morse Wind Farm likely has an equivalent cumulative effect on bird 
fatalities as two feral cats on the landscape.  
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Within the RAA, the proposed SaskPower Pasqua to Swift Current 230 kV Transmission Line passes 
approximately 1 km to the northwest of Reed Lake. This future project will likely result in an 
increase in mortality risk, particularly to birds, though the incremental increase will not be as 
great for this project because of the existing 138 kV transmission line that the project will replace. 
Moreover, the species groups affected by the transmission line would likely differ from the 
Project; transmission lines tend to pose a greater risk to large-bodied birds as oppose to WEPs 
that tend to strike smaller birds more frequently. As such, there would be some cumulative effect 
of the SaskPower Pasqua to Swift transmission line with the Project, but would not likely result in a 
change in abundance of wildlife species in the RAA given this difference.  

The location of the Blue Hill Interconnection project is currently unknown; however, it is assumed 
that this project will contribute to a change in mortality risk for birds, as is the case for the Pasqua 
to Swift Current transmission line. it is expected that SaskPower’s siting practices will identify an 
appropriate route and additional mitigation measures to reduce or avoid collision risk from this 
project. 

Overall, the cumulative residual effects of future projects, including this Project, after 
appropriate mitigation measures are implemented, within the RAA, to wildlife mortality risk are 
not anticipated to measurably change current wildlife abundance or the viability of wildlife 
populations in the RAA. 

8.5.4 Summary of Cumulative Effects 

In summary, this Project and other future projects will be contributing to cumulative effects on 
wildlife SAR and SOMC that have already been reduced in abundance in the RAA. Many of the 
SAR and SOMC discussed in this assessment are of management concern because of past 
pressures on their habitats, changes in habitat availability outside the RAA (wintering and distant 
breeding areas), and elevated mortality risks. The endangered or threatened population status 
of three SAR has been linked to changes in habitat availability or mortality risk across their ranges 
that include the RAA. 

The footprints of future projects, including this Project, on suitable habitat will be small, relative to 
remaining habitat availability in the RAA, and because the Pasqua to Swift Current 230kV 
Transmission Line will result in the replacement of an existing transmission line. The effects of new 
projects, with mitigation, on habitat availability will be low relative to the extensive past land-use 
changes and existing activities, and are not expected to alter current wildlife abundance in the 
RAA.  

The effects of new projects, with mitigation, on mortality risk will increase. However, existing land 
use changes due to past activities (e.g., agriculture) and infrastructure (e.g., the Pasqua to Swift 
138 kV Transmission Line) are already evaluated to be a high magnitude within the RAA. 
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Cumulative effects of existing activities and future projects are characterized in Table 8-19, using 
the same characterization terms as those applied to residual Project effects.  

Table 8-19 Residual Cumulative Effects  

Residual 
Cumulative Effect 

Residual Cumulative Effects Characterization 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio- econom

ic 
C

ontext 

Residual Cumulative Effect on Habitat Availability 

Residual 
cumulative effect  

A H RAA LT C I D 

Contribution from 
the Project to the 
residual 
cumulative effect 

The Project contribution to a change in habitat availability will be a loss of 49.4 ha of 
suitable wildlife habitat, with an additional 210 ha of area affected through sensory 
disturbance, which is 1.1 % of the total area of suitable habitat in the RAA. 

Residual Cumulative Effect on Mortality Risk 

Residual 
cumulative effect  

A H RAA LT C I D 

Contribution from 
the Project to the 
residual 
cumulative effect 

The Project will cause a change in mortality risk primarily through bird and bat 
collisions with turbines. The anticipated change would be substantially less than the 
risk from existing projects or activities in the RAA.  

KEY 
See Table 8-2 for detailed 
definitions 
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic 
Context:  
D: Disturbed 
U: Undisturbed 
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8.6 DETERMINATION OF SIGNIFICANCE 

8.6.1 Significance of Project Residual Effects 

With the application of recommended mitigation, the residual environmental effects on wildlife 
and wildlife habitat, due to changes in habitat availability and mortality risk from all Project 
phases (i.e., construction, operation and maintenance, and decommissioning), are not 
predicted to result in adverse effects to wildlife population sustainability within the RAA. This is 
supported by the analysis of the Project’s residual effects as discussed in Section 8.4.  

Overall, based on magnitude and significance thresholds defined in Sections 8.1.5 and 8.1.6, 
residual environmental effects of the Project are predicted to be not significant. 

8.6.2 Significance of Cumulative Effects 

The existing land base in the RAA has been extensively modified from its natural mixed grassland 
landscape through agricultural conversion and, to a lesser extent, industrial and residential 
development. These activities have resulted in sufficient loss of suitable habitat to cause some 
SOMC to be listed as extirpated, endangered, threatened or special concern. 

Within the RAA, 67.5% (52,995.0 ha) of the area has been converted to annually cultivated lands, 
19.7% to tame pasture/hayland (15,496.4 ha) with an additional 1.9% (1,486.3 ha) as developed 
lands (see Table 8-18). These relative values are similar within the PDA with 62.4% (98.8 ha) and 
28.1% (44.5 ha) of lands converted to annual cropland or perennial cropland/hay, respectively 
(see Table 8-14). 

The Project was evaluated in combination with two additional anticipated projects occurring 
within the RAA (see Table 8-17). Land cover metrics are unknown for the SaskPower Blue Hill 
Interconnection line for the Project, but the SaskPower Pasqua to Swift Current transmission line is 
anticipated to affect approximately 367.4 ha of land within the RAA (<0.5% of the RAA). The 
combined change in land cover (from non-developed to developed) from these projects was 
estimated at 509.5 ha land with 239.7 ha (47.0 %) of disturbance occurring on suitable habitat for 
wildlife SAR and SOMC (i.e., areas of tame pasture/hayland, native prairie, shrubland, exposed 
land/barren, and water/wetland). This area of suitable wildlife habitat accounts for 
approximately 0.3% of the total area of suitable wildlife habitat within the RAA (78,555.4 ha; 
see Table 8-18). The potential area of suitable native prairie and tame pasture/hayland habitat 
change in a 200 m buffer around WTGs due to sensory disturbance, 15.8 ha and 194.2 ha, 
respectively, accounts for a total of 0.3% and 1.3 % of these land cover classes, respectively, in 
the RAA. 

Change in mortality risk within the RAA has increased through previous development and past 
and current activities and is considered to be significant and of high magnitude. Human 
activities and developments (e.g., vehicle traffic, agricultural activities, above-ground 
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infrastructure) have increased the direct mortality risk to various wildlife species and groups at all 
life-stages (i.e., eggs, juveniles, adults). Overall, the residual cumulative environmental effects of 
the Project, past and present human activities, and proposed future conditions on change in 
mortality risk are considered to remain significant in the RAA compared to pre-development 
levels. 

Changes in habitat availability and changes in mortality risk as a result of past and present 
activities, have resulted in wildlife population level effects in the RAA, though the addition of the 
Project and reasonably foreseeable future projects will not measurably change wildlife 
abundance and distribution from current baseline in the RAA.  

Overall, based on magnitude and significance thresholds defined in Sections 8.1.5 and 8.1.6, 
cumulative residual effects of past and current activities on wildlife and wildlife habitat within the 
RAA will continue to be significant. 

8.6.2.1 Project Contribution to Cumulative Effects 

The Project’s contribution to direct loss of suitable wildlife habitat is anticipated to be 
approximately 49.5 ha (see Table 8-18). Though the Project accounts for 29.1% of the future 
change in land use, it only accounts for 20.9% of the change in suitable habitat due to an 
avoidance of the land cover types considered suitable habitat. It also represents a 0.1% 
increase compared to historic land use change in the RAA. The overall direct loss of suitable 
habitat as a result of the Project is small (0.2%) relative to the total remaining area of suitable 
habitat available (24,074.0 ha; see Table 8-18). Including the expected indirect loss of wildlife 
habitat (210 ha), the change remains less than 2% of the total area affected by past, present 
and proposed future human activities. It is anticipated that much of the Project’s contribution to 
this cumulative effect will be long-term, with continuous or multiple-irregular effects, and 
reversible upon the decommissioning. The Project’s contribution to cumulative environmental 
effects is not expected to measurably affect the abundance or sustainability of wildlife currently 
residing in or migrating through the RAA. 

The Project’s predicted contribution to change in wildlife mortality risk is not accurately 
quantifiable due to several uncertainties previously identified. The increase in mortality, 
particularly to birds and migratory bats, is likely to have effects of low to moderate magnitude in 
LAA, but not affect abundance or sustainability of wildlife currently residing in the RAA. The 
proposed future transmission line developments will also likely result in an unpredictable increase 
in mortality risk to wildlife, and particularly to birds, though the incremental increase will be 
moderated by the fact that the Pasqua to Swift 230 kV Transmission Line will replace an existing 
138 kV transmission line. Given the current activities and land use changes in the RAA, the 
incremental Project contribution to cumulative environmental effects is not expected to 
measurably affect the abundance or sustainability of wildlife currently residing in or migrating 
through in the RAA. 
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8.7 PREDICTION CONFIDENCE 

Change in habitat availability due to direct loss of suitable wildlife habitat was quantified and is 
well understood for this Project. There is an increasing body of literature reporting on the indirect 
loss from sensory disturbance and habitat fragmentation, though studies on some wildlife SAR 
and SOMC are currently lacking. Field studies were conducted to determine the abundance 
and distribution of wildlife within the LAA, but there is uncertainty about these metrics within the 
larger RAA. It is likely that the wildlife community observed within the LAA is representative of the 
larger RAA in the terrestrial landscape as the land cover is similar.  

Change in mortality risk to wildlife was assessed quantitatively and qualitatively for the Project. 
While there is a general understanding about the effects mechanisms from wind energy 
developments on mortality risk to wildlife, project and species-specific estimation of mortality is 
not possible. Fatality rates of the Project are likely to be similar to those of the Centennial and the 
Morse WEPs, as they are generally in similar landscapes and are found to the east and west of 
the Project.  

Therefore, based on the understanding of the Project and effectiveness of proposed mitigation 
measures, prediction confidence in the assessment of Project residual effects and potential 
cumulative effects on wildlife and wildlife habitat is moderate to high for change in habitat 
availability and moderate for change in mortality risk. 

8.8 FOLLOW-UP AND MONITORING 

A series of general and specific mitigation commitments will be implemented to reduce or avoid 
potential effects on wildlife and wildlife habitat. Mitigation measures have focused on Project 
siting and design that have been applied through a progressive refinement of the turbine layout 
in response to sensitive wildlife habitat features identified during baseline surveys. Construction 
and post-construction environmental protection measures and monitoring will also be 
completed to verify predicted effects as part of the adaptive management process. These are 
comprehensively listed in Appendix C. 

The GIS analysis identified that the Project layout overlaps a small area (0.6 ha) of native prairie. 
All WTGs have been sited off of native prairie; other Project components that intersect with 
native prairie consist of temporary workspaces, and collector line and access road ROWs that 
follow municipal road allowances. The overlap is partly due to the coarseness of the land cover 
data; in reality, these Project components will be sited to avoid native prairie where feasible, 
effectively reducing the 0.6 ha as close to zero as possible.  



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Wildlife and Wildlife Habitat  
December 2017 

8.68  
 

Follow-up studies will occur during the two-year post-construction phase of the Project, with the 
potential for long-term monitoring occurring every five years. The objective of the monitoring 
program will be to verify the accuracy of the predicted Project-related effects, particularly those 
related to direct mortality. Additional information on follow-up and monitoring is found in 
Appendix C. 
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9.0 ASSESSMENT OF POTENTIAL EFFECTS ON HERITAGE 
RESOURCES 

This chapter discusses the Project’s potential environmental effects on the Heritage Resources 
VC. Heritage resources are the tangible remains of past land use activities, are non-renewable, 
and are susceptible to loss or damage because of Project activities. The value of heritage 
resource sites is measured not only by the individual artefacts they contain, but also by: 

• the information about the past that might be obtained from studying the objects. 

• the spatial relationships of artefacts within sites. 

• the context of artefact assemblages and sites across the landscape. 

• the identity of artefacts and/or artefact assemblages within the cultural landscape. 

Heritage resources are a VC based on provincial and federal legislated requirements, First 
Nation and Métis interest, scientific relevance and interest, and public concern.  

9.1 SCOPE OF ASSESSMENT 

9.1.1 Regulatory and Policy Setting 

Heritage resources are the archaeological, cultural, paleontological, and architectural 
evidence of the past that the Project may potentially affect. The HCB of the Saskatchewan 
Ministry of Parks, Culture, and Sport (SMPCS) protects heritage resources through administration 
of the Heritage Property Act (Government of Saskatchewan 1980a). Examples of tangible 
remnants of past human activity and natural history that may be visible on the ground surface or 
buried by soil and sediment include:  

• archaeological objects 

• palaeontological objects 

• any property of interest for its architectural, historical, cultural, environmental, 
archaeological, palaeontological, aesthetic, or scientific value 

These resources include fossils, fossil assemblages, and traces left by ancient life; artefacts, such 
as stone tools; features, such as stone circles or building ruins; altered landscapes, such as trails; 
and the remains of food, in the form of clusters of butchered animal bone or accumulations of 
discarded commercial packaging. Culturally important spaces, such as ceremonial sites and 
medicinal plant gathering sites, as described by Indigenous Elders, are also considered as 
heritage resources and administered under the Heritage Property Act where appropriate. 
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A referral outlining the PDA and siting buffers was submitted to HCB on August 29, 2017. Siting 
buffers around the PDA were included to allow for the identification of heritage sites beyond the 
PDA in case minor alterations to infrastructure siting as required during the finalization and 
construction of the Project. The siting buffers consisted of: 

• 250 m radius around each WTGs,  

• 300 m x 300 m around substation,  

• 50 m on either side of new access roads and collector lines 

HCB reviewed the Project and replied on September 14, 2017 requiring an HRIA of portions of 
eight quarter sections that intersect with the PDA and siting buffers. Following completion of the 
HRIA on October 18 and 19, 2017, a heritage permit report was forwarded to HCB that outlined 
the methods and results of the assessment and mitigation recommendations based on findings.  

Part V Section 63 of the Act outlines HRIA regulations. The Project’s fulfillment of the requirements 
set out under the Heritage Property Act (Government of Saskatchewan 1980a), specifically 
Section 63, is determined at the discretion of HCB, with the provision that mitigation measures at 
specific sites required by the Minister are completed to their satisfaction. The HCB determines 
mitigation requirements primarily on individual site integrity and demonstrated scientific value, 
based on data collected during the HRIA. An HRIA of the Project was completed in October 
2017. 

9.1.2 Consideration of Issues Raised during Engagement 

No traditional land and resources use information was available at the time of EIS application 
submission. However, Algonquin will continue to consider traditional knowledge information 
received during Project planning and detailed engineering design.  

Community engagement activities held between January and September 2017 addressed 
heritage resources. During a meeting with PPPI, representatives of the organization raised 
concern regarding potential disturbance to unidentified heritage features. Algonquin has 
included a protocol for chance encounters of heritage resources in the EEP. In the event of a 
chance encounter, work will stop and assessment will be conducted in accordance with the 
HCB. This issue and response is summarized in Table 3-3 of Section 3.4.3. 

9.1.3 Potential Effects, Pathways and Measurable Parameters 

For this EIS submission, the assessment of potential effects on heritage resources focuses on 
change to heritage resource sites.  

Potential effects pathways occur during the construction phase of the Project related to 
activities that require ground disturbance. Site preparation, including clearing and grading, of 
WTG locations, access roads, and temporary workspaces could disturb known or potential 
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heritage sites by dislocating artefacts and features that are on or just beneath the ground 
surface. Vegetation removal could also create unstable soil environments and associated 
surface runoff that would result in the horizontal and vertical displacement of surface or 
shallowly buried artefacts. Installation of WTG foundations, collector lines, and substations could 
also disturb known or potential heritage sites. Post-construction reclamation and site 
landscaping could also disturb known or potential heritage sites by dislocating artefacts or 
features that are on or just beneath the ground surface. Construction vehicles could also 
inadvertently change a heritage resource site either through compaction or by altering the 
context of surface sites, such as a stone circle or stone cairn. 

Change to heritage resources is characterized by a measurable change in site number, 
contents, or context resulting from Project-related activities, and is generally confined to the 
PDA. The number of existing, documented or recorded heritage resources provide an indication 
of the potential for Project interactions with heritage resources. Project interactions can 
adversely affect the qualities of heritage resources as measured by individual site integrity that 
affects perceived scientific value as well as cultural relevance to Indigenous communities. 

Table 9-1 summarizes the potential effect, effect pathway, and measurable parameters used for 
the assessment of this effect. 

Table 9-1 Potential Effects, Effects Pathways and Measurable Parameters for 
Heritage Resources 

Potential Environmental 
Effect Effect Pathway  

Measurable Parameter(s) and 
Units of Measurement 

Change to heritage 
resources sites 

• Direct loss or alteration of a 
heritage resource site because of 
vegetation clearing and ground 
disturbance  

• Number of heritage resource 
sites in PDA 

• Integrity of heritage resource 
sites in PDA 

9.1.4 Boundaries 

9.1.4.1 Spatial Boundaries 

The spatial boundaries used in the assessment are: 

Project Development Area (PDA) – The PDA is represented by the physical Project footprint and 
consists of the area of physical disturbance associated with Project components, i.e., WTGs, 
access roads, collector lines, substation, and temporary workspaces. 

Local Assessment Area (LAA) – ground-disturbing physical construction activities are not 
expected to occur outside of the PDA. For this reason, an LAA with respect to heritage resources 
has not been defined and therefore the PDA is also considered the LAA. 
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Regional Assessment Area (RAA) – the RAA encompasses the PDA and is defined for 
interpretation of baseline conditions as the mixed grassland ecoregion of the Prairies ecozone 
confined to the Swift Current Plain landscape area that is a mixture of small morainic uplands 
and glaciofluvial plains (Acton et al. 1998). 

Figure 9-1 illustrates the heritage resources assessment areas. 

9.1.4.2 Temporal Boundaries 

The temporal boundary of a Project effect is evaluated in relation to specific phases and 
activities. The temporal boundary is based on the timing and duration of Project activities and 
the nature of the interactions with heritage resources. 

The period during which effects on heritage resources are assessed within each of these Project 
phases is defined as the following:  

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning.  

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years).  

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of underground collector lines and any associated reclamation activities. As part of 
decommissioning, certain components will be left in place as this approach usually results in 
fewer environmental effects. 

While the duration of each Project phase reflects the complete time for a phase, effects from 
activities are considered during peak periods within to provide a conservative assessment of 
effects. The environmental effects of the Project on heritage resources will be greatest during 
the construction phase and will consist of short term surface and ground disturbance during 
WTG foundation and tower installation, installation of collector lines, access roads, and 
workspaces. 

Potential effects on heritage resources are not expected to occur during operation and 
maintenance and decommissioning as no ongoing construction-type activities are anticipated 
to occur during these phases of the Project.  
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9.1.4.3 Administrative and Technical Boundaries 

The administrative and technical boundaries are as described in the HRIA scope administered 
by the HCB pursuant to Part V Section 63 of the Heritage Property Act (Government of 
Saskatchewan 1980a). 

9.1.5 Residual Effects Characterization 

Residual effects for heritage resources are characterized as either occurring or not. An adverse 
residual environmental effect on heritage resources occurs if it results in a permanent Project-
related disturbance to, or destruction of, all or part of a heritage resource site that has not been 
subject to regulatory-determined mitigation. Such mitigation may include avoidance or 
excavation of the site to the satisfaction of the HCB. As a result, detailed residual effect criteria 
are not required. 

9.1.6 Significance Definition 

An adverse residual environmental effect on heritage resources is considered significant if it 
results in a permanent Project-related disturbance to, or destruction of, all or part of a heritage 
resource site that has not been subject to regulatory-determined mitigation. 

9.2 EXISTING CONDITIONS FOR HERITAGE RESOURCES 

This section provides a description of existing conditions for heritage resources as an overview of 
the setting for the Project, to support an understanding of the receiving environment, and to 
enable an understanding of how heritage resources might be affected by the Project. Inclusion 
of existing conditions information is limited to that which is necessary to assess the environmental 
effects of the Project on heritage resources and support recommendations for mitigation, 
monitoring, and follow-up. A summary of methods and results is presented below. 

9.2.1 Methods 

The HCB maintains a database of recorded heritage resources managed by National 
Topographic System (NTS) map sheets. The Project area is located within two NTS map sheets: 
72J/03 and J/06. The HCB provided an inventory of previously recorded sites for these map 
sheets to contribute to baseline data. A search of the Saskatchewan Register of Heritage 
Properties for sites such as churches, cemeteries, school houses, and museums located in the 
PDA was also conducted. A Project description and location maps were forwarded to the HCB 
for review and determination of the requirement for an HRIA of the Project. 

The HCB reviewed the Project referral based on the presence of recorded heritage sites within 
the Project area, the PDA’s heritage potential, the extent of previous land disturbance, and 
Project scope. The HCB determined that there are areas of undisturbed hummocky native 
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prairie near seasonal water sources in the PDA. The HCB considers this type of terrain to have 
moderate to high potential to contain heritage resources. Although no heritage resources have 
been previously recorded in the PDA, there are four known heritage resources previously 
recorded in the Project area. Therefore, the HCB required an HRIA of the Project identifying 
portions of eight quarter sections for field assessment. 

Stantec obtained Saskatchewan Archaeological Resource Investigation Permit 17-188 from HCB 
to complete the assessment. Stantec used standard operating field methods to complete the 
HRIA. Stantec archaeologists completed the HRIA from October 18 to October 19, 2017. Each 
assessment location was examined by pedestrian reconnaissance within the PDA and siting 
buffers. Tests were placed in areas judged to be of higher archaeological potential. All tests 
were hand dug excavations 40 cm by 40 cm at surface and to various depths. Tracks, 
waypoints, and findings were mapped using a hand-held Garmin Montana GPS.  

9.2.2 Results 

There are four previously recorded archaeological sites within the Project area: EbNs-1, EbNt-2, 
EbNt-3, and EbNt-4. EbNs-1 is identified as a possible burial and is therefore designated as a Site 
of a Special Nature. EbNt-2 and EbNt-3 are both artefact/feature combination sites. EbNt-4, 
recorded in 1986 is a lithic scatter located on SW 27-15-09 W3M. Of the four artefacts reported at 
EbNt-4, two are unidentified points, one is a biface, and one an Oxbow knife. This indicates an 
occupation during the Middle Precontact Period, likely between 5,000 and 4,000 years B.P. There 
are no registered heritage properties in the PDA. 

Most of the PDA is cultivated, reducing the importance of heritage resources by altering the 
vertical and horizontal provenience (place of origin) of the artefacts. However, the HCB 
identified portions of eight quarter sections within the PDA and siting buffers that required an 
HRIA. During the HRIA, four previously undiscovered archaeological sites were recorded near the 
PDA (Table 9-2).  
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Table 9-2 Summary of Archaeological Sites Recorded during the HRIA 

Borden 
Number Site Name Site Type 

Legal 
Location Site Components 

Proximity to 
the Turbine 
Foundation 

EbNs-2 Blue Hill 
Petroglyph 
Site 

Site of a Special 
Nature (Rock Art, 
Multiple Feature) 

NW and SW 
26-15-09 W3M 

• Petroglyph 
• Stone Cairn  
• Stone Circle 

• 220 m 

EbNs-3 Blue Hill Stone 
Circle Site 

Recurrent Feature SE 27-15-09 
W3M 

• Four stone 
circles 

• 258 m 

EbNt-5 Fonger Site Single Feature NW 20-15-09 
W3M 

• 1 stone circle 
with central 
cairn 

• 520 m 

EbNt-6 Blue Hill Stone 
Cairn Site 

Site of a Special 
Nature (Possible Burial 
and Recurrent 
Feature) 

NE 04-16-09 
W3M 

• 1 possible burial 
• 3 stone cairns 

• 200 m 

9.3 PROJECT INTERACTIONS WITH HERITAGE RESOURCES 

Table 9-3 identifies, for each potential effect, the physical activities that might interact with 
heritage resources and result in the identified environmental effect. These interactions are 
indicated by a check mark and are discussed in detail in Section 9.4 in the context of effects 
pathways, standard and project-specific mitigation/enhancement, and residual effects. A 
justification for no effect is provided following the table.  

Table 9-3 Project-Environment Interactions with Heritage Resources 

Physical Activities 

Environmental Effects 

Change to heritage 
resources sites 

Construction 

Site preparation, including clearing and grading of WTG locations, access 
roads and temporary workspaces 

 

Installation of WTG foundations and turbine erection  

Installation of collector lines and substation  

Reclamation and site landscaping  

Operation and Maintenance 

Operation of WTGs and substation, including access road use – 

WTG routine and unplanned maintenance – 

Routine and unplanned maintenance of collector and substation 
infrastructure 
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Table 9-3 Project-Environment Interactions with Heritage Resources 

Physical Activities 

Environmental Effects 

Change to heritage 
resources sites 

Decommissioning  

Equipment dismantling, access removal, collector and substation removal – 

Site reclamation – 

NOTES: 
 = Potential interaction 
– = No interaction 

 

Operation and maintenance, and decommissioning, will not interact with heritage resources as 
ground disturbing activities will occur on areas previously disturbed during construction.  

9.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON 
HERITAGE RESOURCES 

Construction activities can affect heritage resource sites through subsurface disturbance 
required for installation of Project components and by construction vehicle traffic.  

9.4.1 Analytical Assessment Techniques 

The evaluation of potential Project effects on heritage resources first compares the locational 
data of previously recorded archaeological sites, and archaeological sites found during the 
HRIA, to the PDA. The assessment then evaluates if those sites may be subject to direct 
disturbance by the Project. 

9.4.2 Change to Heritage Resource Sites 

9.4.2.1 Project Pathways  

Clearing and grading during construction of the Project has the potential to dislodge shallowly 
buried artefacts and surface features such as stone circles or cairns. Removal of vegetation 
could create unstable soil environments and associated surface runoff that would result in the 
horizontal and vertical displacement of surface or shallowly buried artefacts. Installation of WTG 
foundations and turbine erection could disturb known heritage resource sites by altering the 
horizontal and/or vertical context of artefacts. Construction vehicle traffic could disturb surface 
or shallowly buried heritage resources. 
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9.4.2.2 Mitigation 

Four archaeological sites were recorded during the HRIA. A summary of the sites and 
corresponding mitigation measures, as approved by the HCB, are summarized in Table 9-4. 

Mitigation measures will be incorporated into the EPP. As well, the EPP outlines protocols for 
contacting the HCB in the event of chance discoveries during construction (see Volume 1 of the 
EPP in Appendix C). 

The HCB responded to the mitigation outlined in the HRIA with a clearance letter on 
December 14, 2017. This letter confirms acceptance of the mitigation and is included in 
Appendix I.  

Table 9-4 Summary of Proposed Mitigation Measures 

Borden 
Number Site Name Legal Location Proposed Mitigation Measures 

EbNs-2 Blue Hill 
Petroglyph Site 

NW and SW 26-15-09 W3M Avoidance buffer of 200 m for permanent 
Project infrastructure and 100 m for 
temporary construction activities to 
protect the site from construction vehicles 
and construction disturbance.  

EbNs-3 Blue Hill Stone 
Circle Site 

SE 27-15-09 W3M Staked 15 m buffer around the site to 
prevent vehicle disturbance during 
construction. 

EbNt-5 Fonger Site NW 20-15-09 W3M None required. The Site is 565 m west of 
the west edge of the 250 m WTG buffer, 
therefore, there is no potential to disturb 
the site.  

EbNt-6 Blue Hill Stone 
Cairn Site 

NE 04-16-09 W3M Avoidance buffer of 200 m for permanent 
Project infrastructure and 100 m for 
temporary construction activities to 
protect the site from construction vehicles 
and construction disturbance. 

9.4.2.3 Project Residual Effect  

With the implementation of recommended mitigation measures approved by the HCB, 
compliance with the Heritage Property Act, and implementation of environmental protection 
measures, no residual effects on heritage resources are anticipated. 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Heritage Resources  
December 2017 

  9.11 
 

9.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
HERITAGE RESOURCES 

With the implementation of mitigation measures determined by the HCB, compliance with the 
Heritage Property Act, and use of environmental protection measures, no residual and therefore 
no cumulative effects, on heritage resources are anticipated. 

9.6 DETERMINATION OF SIGNIFICANCE 

9.6.1 Significance of Project Residual Effects 

With mitigation and environmental protection measures, Algonquin will be in compliance with 
the regulatory conditions set out by the HCB. Therefore, there are no residual environmental 
effects on heritage resources and correspondingly no significant effects.  

9.6.2 Significance of Cumulative Effects 

There are no Project residual effects; therefore, there are no cumulative effects. 

9.7 PREDICTION CONFIDENCE 

A conservative approach is taken in the evaluation of potential environmental effects on 
heritage resources. Prediction confidence is moderate based on the low number of previously 
recorded archaeological sites within the PDA and the size of the field assessment area relative 
to the PDA. As well, it is not possible for field methods used during an HRIA to guarantee that all 
heritage resource sites have been located. To address this, a protocol for chance discoveries is 
included in the EPP.  

9.8 FOLLOW-UP AND MONITORING 

No follow-up is recommended. The construction personnel and the environmental monitor will 
be educated on the process to report chance finds, should such features/artefacts be found. 
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10.0 ASSESSMENT OF POTENTIAL EFFECTS ON LAND AND 
RESOURCE USE 

10.1 SCOPE OF ASSESSMENT 

Land and resource use was selected as a VC because the Project has the potential to result in 
changes to the environment that could temporarily or permanently affect the current land and 
resource uses (e.g., hunting, recreational use, agriculture).  

Land and resource use is linked with other VCs, including vegetation and wetlands, and wildlife. 
Where appropriate the VCs are referenced in relation to the effects assessment for land and 
resource use. 

10.1.1 Regulatory and Policy Setting 

The Government of Saskatchewan typically manages resources such as oil, gas and industrial 
dispositions; hunting; fur trapping licenses; and all uses of Crown land (e.g., grazing leases). 
Through the use of various guidelines, policies, and regulations, the development and use of 
resources are managed. 

The RMs have authority over local development and land use planning on most lands within their 
boundary. The Project traverses two RMs in Saskatchewan: Lawtonia and Morse. Municipal 
administration has a direct role in governing land use since municipal plans and zoning by-laws 
prescribe the types of development that can take place within an RM. 

Development permits are required to commence any development within the RMs. The Project 
will require development permits from the RMs of Lawtonia and Morse, as well as written consent 
from the landowners if development occurs in the RM of Lawtonia (Bylaw No. 2-2015). Additional 
requirements or agreements may be needed from the RMs for some aspects of the Project, 
including maintaining or upgrading municipal roads, building road approaches, and setbacks 
from sensitive lands and/or hazard lands. 

10.1.2 Consideration of Issues Raised during Engagement 

During engagement with NGOs, PPPI noted concern regarding interruption of farming 
operations during construction of the Project. Algonquin has committed to discussing any areas 
of concerns with landowners prior to construction. This issue is summarized in Table 3-3 of 
Section 3.4.3. 
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10.1.3 Potential Effects, Pathways and Measurable Parameters 

The existing conditions for the Project were used to select potential effects. The potential effects, 
effects pathway and measurable parameters for land and resource use are described further in 
Table 10-1. 

Table 10-1 Potential Effects, Effects Pathways and Measurable Parameters for Land 
and Resource Use 

Potential 
Environmental Effect Effect Pathway  

Measurable Parameter(s) and 
Units of Measurement 

Change in Agricultural 
Land Activities 

• Limited access or prevented use of 
lands for seasonal farming operations  

• Decrease in agricultural production 
through change in available land 

• Modified soil agricultural capability 
class following construction or 
decommissioning 

• Access to agricultural lands 
• Agricultural capability class 

Change in Oil, Gas 
and Industrial activities 

• Limited access or prevented use of 
oil, gas and industrial activities  

• Access to existing or potential 
oil, gas and industrial 
developments  

Change in 
Recreational and 
Commercial 
Harvesting Activities   

• Limited access or prevented use of 
lands for harvesting activities 

• Decreased recreational harvesting 
activities due to indirect effects to 
vegetation and wetlands, and 
wildlife and wildlife habitat. 
Information on these effects has 
been provided in Section 7.0 and 8.0. 

• Access for harvesting activities 
• Resource availability for 

harvesting activities 

Change in Non-
consumptive 
Recreational Activities 

• Limited access or prevented use of 
lands for recreational activities 

• Change in viewscape 

• Access for non-consumptive 
recreational activities 

• Visual aesthetics   

Change to Surface 
Water Use 

• Decrease in surface water quantity 
or quality for rural domestic and 
agricultural surface water use 

• Quantity or quality of surface 
water used as a water source 

• Access to surface water used 
as a water source 

Change to Ground 
Water Use 

• Decrease in groundwater quantity or 
quality for rural domestic and 
agricultural groundwater use 

• Quantity or quality of ground 
water used as a water source 

• Access to ground water used 
as a water source 
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10.1.4 Boundaries 

10.1.4.1 Spatial Boundaries 

The following spatial boundaries are defined for the land and resource use assessment: 

Project Development area (PDA) – The PDA is represented by the physical Project footprint and 
consists of the area of physical disturbance associated with Project components, i.e., WTGs, 
access roads, collector lines, substation, and temporary workspaces. 

Local Assessment Area (LAA) – The LAA consists of the PDA and a 1 km buffer around the PDA.  

Regional Assessment Area (RAA) – The RAA consists of the PDA and a 5 km buffer around the 
PDA.  

Land and resource use assessment areas are shown on Figure 10-1. 

10.1.4.2 Temporal Boundaries 

The period during which effects on land and resource use are assessed within each of the 
Project phases is defined as follows: 

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning.  

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years).  

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of underground collector lines and any associated reclamation activities. As part of 
decommissioning, certain components will be left in place as this approach usually results in 
fewer environmental effects. 
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10.1.4.3 Administrative and Technical Boundaries 

Some aspects of administrative and technical boundaries for land and resource use are 
governed by specific acts and regulations, while other aspects are not subject to legislated 
boundaries. For example, in Saskatchewan, hunting and trapping is regulated by the Wildlife 
Regulations, 1981 (Government of Saskatchewan 1981), which is governed under The Wildlife 
Act, 1998 (Government of Saskatchewan 1998), and administered by the SKMOE. Hunting is 
regulated using provincial wildlife management zones (WMZs) within which there are restrictions 
and seasons for each species. For bird hunting and trapping, the province manages these 
activities through the Game Bird Districts and the Fur Conservation Areas (Government of 
Saskatchewan 2017a).  

Other aspects are not subject to administrative and technical boundaries. The overall approach 
and context in which the land and resource use VC is assessed, is discussed in Section 10.1.1. 
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10.1.5 Residual Effects Characterization 

Table 10-2 provides a qualitative measure of the characterization of residual environmental 
effects for land and resource use. 

Table 10-2 Characterization of Residual Effects on Land and Resource Use 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive – a residual effect that moves measurable 
parameters in a direction beneficial to land and 
resource relative to baseline. 
Adverse – a residual effect that moves measurable 
parameters in a direction detrimental to land and 
resource use relative to baseline. 
Neutral – no net change in measurable parameters for 
the land and resource use relative to baseline. 

Magnitude The amount of change in 
measurable parameters or 
the VC relative to existing 
conditions  

Negligible – no measurable change  
Low – effect occurs that might or might not be 
detectable, but is in the normal range of variability 
Moderate – effect will result in a demonstrable change 
in land use pattern, but will not prevent activities from 
continuing elsewhere in the LAA   
High – effect will result in a demonstrable change that 
will either affect the sustainability of land and resource 
use and/or displace land use activities that cannot be 
accommodated elsewhere in the LAA  

Geographic 
Extent  

The geographic area in 
which a residual effect 
occurs  

PDA – residual effects are restricted to the PDA 
LAA – residual effects extend into the LAA 
RAA – residual effects interact with those of other 
projects in the RAA 

Duration The period of time 
required until the 
measurable parameter or 
the VC returns to its 
existing condition, or the 
residual effect can no 
longer be measured or 
otherwise perceived 

Short-term – residual effect restricted to the duration of 
the activity or to the construction phase 
Medium-term – residual effect extends through more 
than the duration of the construction Project phase, but 
less than the life of the Project 
Long-term – residual effect extends beyond 
decommissioning 

Frequency Identifies how often the 
residual effect occurs and 
how often during the 
Project or in a specific 
phase 

Single event – residual effect occurs once 
Multiple irregular event – residual effect occurs 
sporadically and intermittently 
Multiple regular event – residual effect occurs 
repeatedly and regularly 
Continuous – residual effect occurs continuously 
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Table 10-2 Characterization of Residual Effects on Land and Resource Use 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
project activity ceases 

Reversible – the residual effect is likely to be reversed 
after activity completion and/or reclamation 
Irreversible – the residual effect is unlikely to be 
reversed 

Ecological and 
Socio-economic 
Context 

Existing condition and 
trends in the area where 
residual effects occur 

Undisturbed – area is relatively undisturbed or not 
adversely affected by human activity  
Disturbed – area has been substantially previously 
disturbed by human development or human 
development is still present 

10.1.6 Significance Definition 

A significant adverse residual effect for land and resource use is defined as one that, following 
application of mitigation, results in the following: 

• the Project does not comply with established land use plans, policies, or by-laws. 

• the Project will create a change or disruption that restricts or degrades present land use 
capability to a point where the activities cannot continue at or near current levels and 
where compensation is not possible. 

10.2 EXISTING CONDITIONS FOR LAND AND RESOURCE USE 

10.2.1 Methods 

Baseline information for this assessment was collected from the following sources: 

• Existing literature, such as government publications, land use surveys, regional studies, 
resource management plans, and land use plans (e.g., Canada Land Inventory Maps, AAFC 
1973, Ayres et al. 1985) 

• Websites for government and non-government agencies and organizations (e.g., 
Saskatchewan Hunters’ and Trappers’ Guide, Government of Saskatchewan 2017b) 

• Provincial (e.g., Saskatchewan Water Security Agency, Saskatchewan Ministry of 
Environment Land’s Branch for Representative Areas Network) and federal databases 
(Government of Canada water body and watercourse databases, national road network, 
and national hydro network), historical data, and relevant literature sources 

• Planning documents from the RMs of Lawtonia and Morse 

• Land cover data from Agriculture and Agri-Food Canada (AAFC 2015a)  
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• Vegetation and wetlands discipline dataset for land cover mapping (see Section 7.0) 

• GeoSask to acquire information on rural and urban municipalities  

Field data from vegetation and wetland, and wildlife disciplines were used to verify desktop 
findings. 

10.2.2 Results 

10.2.2.1 Land Ownership 

All land in the PDA and LAA is privately owned; there are no Agricultural Crown land, Indian 
Reserves, Wildlife Habitat Protected Act land, Private Conservation lands and Fish and Wildlife 
Development Fund lands located within the PDA and LAA. Within the RAA, there are three 
Agricultural Crown land quarter sections in SE 23-15-10 W3M, NW 27-14-09 W3M and SW 16-14-08 
W3M, located approximately 4 km from the PDA. 

The PDA crosses two RMs, with the LAA intersecting an additional RM. Table 10-3 lists the RMs 
along with the main municipal land use plans and bylaws that are applicable to the Project.  

Table 10-3 Rural Municipalities within the PDA and LAA  

Rural 
Municipality 

Spatial 
Boundary 

Administration 
Centre 

Land Use 
Policies/Plans Zoning Bylaw/Other Bylaws 

Lawtonia No. 
135 

PDA Hodgeville, SK N/A RM of Lawtonia Zoning Bylaws 
No. 2-2015 (RM of Lawtonia 
2015) 

Morse No. 165 PDA Morse, SK N/A RM of Morse No. 165 Basic 
Planning Statement Bylaw No. 
65-2005 and RM of Morse No. 
165 Zoning Bylaw No. 66-2005 
(RM of Morse 2004a,b) 

Excelsior No. 
166 

LAA Rush Lake, SK N/A (Hahn 2017, 
pers. comm.) 

Interim Development Control 
Bylaw No. 4-2017 (RM of 
Excelsior 2017) 

10.2.2.2 Agriculture 

Land use in the PDA has been defined based on the land cover type. The PDA is predominantly 
cultivated land (63%) followed by hayland (20%), tame pasture (8%), and developed (6%) (see 
Table 7-6). The PDA avoided native prairie except for a small portion, 0.6 ha (<1% of the PDA), 
with potential for further avoidance once project engineering is finalized. Agricultural operations 
(e.g., crop production, hay production, cattle grazing, etc.) are the primary activities in the PDA. 
Agricultural operations in the PDA occur on cultivated land, hayland, tame pasture and native 
prairie. Privately-owned agricultural lands with cereal crops make up most of the cultivated land 
(Statistics Canada 2017a). 
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The soil agricultural capability ratings for soils in the PDA and LAA range from Class 3 to 6 
(see Figure 10-1). The PDA only has 1% of the soil classified as Class 3, which is in the range of soils 
with the highest agricultural capability based on the Canada Land Inventory System. Class 4 is 
the dominant soil agricultural capability in the PDA (89%) and in the LAA (82%) (see Table 10-4). 
Class 4 soils have severe limitations due to general soil restrictions, topography, erosion, excessive 
stones, excess water, and moisture holding capacity (CLI 1972). Class 5 soils are the only soil class 
in the PDA to have a limitation due to salinity. Detailed information on soil limitations in the PDA 
and LAA are presented in Table 10-5 to Table 10-8.  

Table 10-4 Soil Agricultural Capability Ratings within the PDA and LAA 

Soil Agricultural Capability1 
Proportion of PDA  

(%) 
Proportion of LAA 

(%) 

3 (moderately severe limitations) 1 0 

4 (severe limitations) 89 82 

5 (very severe limitations) 9 15 

6 (perennial forage crops) 2 3 

NOTE: 
1  Canada Land Inventory (CLI). 1972. Soil Capability Classification for Agriculture. Department of 

Economic Expansion. Ottawa, ON. Report No. 2. 

 

Table 10-5 Slope Classes within the PDA and LAA 

Slope1 
Proportion of PDA  

(%) 
Proportion of LAA 

(%) 

Nearly level to level (0-0.5%) 20 16 

Very gentle slopes (0.5-2.0%) 42 68 

Gentle slopes (2.0-5.0%) 27 5 

Moderate slopes (5.0-10%) 8 7 

Strong slopes (10-15%) 2 3 

Steep slopes (15-30%) <1 1 

NOTE: 
1 Natural Resources Canada 2000 
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Table 10-6 Water Erosion Potential within the PDA and LAA 

Erosion Class1 
Proportion of PDA  

(%) 
Proportion of LAA 

(%) 

Very High 4 13 

High 16 4 

Moderate 0 0 

Low 74 71 

Very Low 6 10 

Unclassified 0 2 

NOTE: 
1Ayres et al. 1985 

 

Table 10-7 Wind Erosion Potential within the PDA and LAA 

Erosion Class1 
Proportion of PDA  

(%) 
Proportion of LAA 

(%) 

High 4 7 

Moderate 79 45 

Low 17 46 

Unclassified 0 2 

NOTE: 
1Ayres et al. 1985 

 

Table 10-8 Stoniness Potential within the PDA and LAA 

Stoniness1 
Proportion of PDA  

(%) 
Proportion of LAA 

(%) 

Non-stony (0) 4 16 

Slightly Stony (1) 20 15 

Moderately Stony (2) 76 68 

Unclassified  0 1 

NOTE: 
1Ayres et al. 1985 
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10.2.2.3 Oil and Gas and Other Industrial Activities 

No oil and gas wells or pipelines occur in the PDA. Within the LAA, there are two abandoned 
Stratigraphic Test Wells that were completed back in the 1960s. There are no aggregate or 
mineral resource rights within the PDA or LAA. 

10.2.2.4 Recreational and Commercial Harvesting Activities 

The PDA intersects three harvesting boundaries in Saskatchewan which include WMZ 5 
(see Figure 10-1), the South Game Bird District, and Southern Fur Conservation Area 
(Government of Saskatchewan 2017a); the latter two are not shown on Figure 10-1 as these 
areas cover the entire southern half of the Province of Saskatchewan. The season for harvesting 
activities of big game, upland bird game and migratory bird game for those boundaries are 
mainly from September to December, except for the spring white geese hunting season which 
occurs from March to June. The trapping seasons can be year around for species such as 
raccoon and coyote, but for the remainder of the species can range from October to April. 

As of 2017, Saskatchewan WMZ 5 has 16 licensed migratory game bird outfitters valid to use the 
zone (Ackerman 2017, pers. comm.).  

There are no watercourses or waterbodies with commercial or sport fishing potential within the 
PDA, LAA and RAA.  

10.2.2.5 Recreational Use 

In the PDA and LAA, all land is privately owned. The RAA is mostly privately owned land with only 
three quarter sections of Agricultural Crown Land (located approximately 4 km from the PDA). 
Given the low proportion of publicly owned land, the potential for non-consumptive 
recreational use effects would apply mostly to residents (i.e., land owners), people that request 
access to private land, or roadside use. This is reflected by the lands having a moderate to low 
recreational capability rating for the PDA (AAFC 1973). Recreational activities in the PDA and 
LAA may include hiking, nature study, and bird or wetland wildlife viewing (AAFC 1973). There 
are no trails for recreational use in the PDA or LAA.  

The viewscape in the PDA is primarily a typical prairie agriculture scene and mostly consists of 
cultivated land or hayland. The LAA and RAA have a more equal mix of pasture, cropland and 
water features. Besides trees associated with residences and farmyards, tree occurrence is very 
random and sparse as shrubland makes up only 0.1% of land cover up to 10 km from the PDA 
(see Section 7.2.2.1.3). There is variable terrain in the PDA from mostly very gentle slopes (42%) to 
steep slopes. 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Land and Resource Use 
December 2017 

10.13

10.2.2.6 Surface Water Users 

There are no rivers or lakes that are used for human use or consumption within the PDA and LAA. 
There are no reservoirs or dugouts within the PDA. The LAA has no reservoirs, but does have 42 
dugouts that provide surface water for private landowners.  

Additional details related to surface water can be found in Section 7.0. 

10.2.2.7 Groundwater Users 

A review of water well records indicated the presence of 20 wells within 800 m of the PDA, of 
which 17 are used for withdrawl (see Table 10-9 and Figure 10-1). The wells have a mean depth 
of 40 m, with a minimum depth of 0 m and maximum depth of 94 m. (WSA n.d.b) 

Table 10-9 Groundwater Wells within 800 m of the PDA 

Purpose Well Use 
Location1 

Land Location Northing Easting 
Domestic Withdrawal 5574173 343995 SW 33-15-09 W3M 
Domestic Water Test Hole 5574173 343995 SW 33-15-09 W3M 
Domestic Water Test Hole 5574173 343995 SW 33-15-09 W3M 
Domestic Withdrawal 5565017 352449 NW 32-14-08 W3M 
Domestic Withdrawal 5565017 352449 NW 32-14-08 W3M 
Domestic Withdrawal 5564209 352426 SW 32-14-08 W3M 
Domestic Withdrawal 5575873 341584 SE 06-16-09 W3M 
Domestic Withdrawal 5571782 342291 NW 20-15-09 W3M 
Domestic Withdrawal 5570868 346334 SE 22-15-09 W3M 
Domestic Withdrawal 5568342 349539 NE 12-15-09 W3M 
Domestic Withdrawal 5569052 353655 SW 16-15-08 W3M 
Domestic Withdrawal 5569052 353655 SW 16-15-08 W3M 
Domestic Withdrawal 5567513 350343 SW 07-15-08 W3M 
Domestic Withdrawal 5567513 350343 SW 07-15-08 W3M 
Domestic Withdrawal 5574196 343168 SE 32-15-09 W3M 
Domestic Withdrawal 5573369 343971 NW 28-15-09 W3M 
Domestic Withdrawal 5573369 343971 NW 28-15-09 W3M 
Domestic Water Test Hole 5574003 343054 SE 32-15-09 W3M 
Domestic Withdrawal 5573927 343108 SE 32-15-09 W3M 
Domestic Withdrawal 5568383 349453 NE 12-15-09 W3M 
NOTE: 
1 When the exact location of a well is unavailable, locations are arbitrarily placed in the middle of the 

quarter section. 
SOURCE: Water Security Agency, n.d.a 
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An 800 m buffer was used to capture all wells that may interact with the PDA. This is a 
conservative approach because the water well locations provided by WSA are not always 
exact locations, but rather the well is arbitrarily placed in the center of the quarter section when 
exact coordinates are not available (WSA n.d.b). The 800 m buffer is the length and width of a 
quarter section, therefore a buffer of 800 m is a conservative approach to identify wells that 
could interact with the PDA. This is a reasonable assumption to use until the location of the wells 
can be field verified.  

10.3 PROJECT INTERACTIONS WITH LAND AND RESOURCE USE 

Table 10-10 identifies, for each potential effect, the physical activities that might interact with 
the VC and result in the identified environmental effect. These interactions are indicated by a 
check mark and are discussed in detail in Section 10.4, in the context of effects pathways, 
standard and project-specific mitigation/enhancement, and residual effects. A justification for 
no effect is provided following the table.  

Project activities during the all phases of development are not anticipated to affect oil, gas and 
industrial activities as there are no oil and gas wells or pipelines within the PDA and only 
abandoned Stratigraphic Test Wells in the LAA. Therefore, there are no anticipated effects from 
Project activities, and no further consideration is given to this pathway in the assessment of 
residual effects on land and resource use. 

Project activities during the all phases of development are not anticipated to affect surface 
water use as there are no surface water sources used for domestic or agricultural use in the PDA 
and with the implementation of standard mitigation measures the Project is not expected to 
have an effect on surface water quality of quantity of the dugouts located in the LAA. 
Therefore, there are no anticipated effects from Project activities, and no further consideration is 
given to this pathway in the assessment of residual effects on land and resource use.  

During construction, water will be sourced from an approved location outside of the PDA and 
the contractor will be responsible for obtaining the required permits for any water taking 
activities for the Project. During operation and maintenance, and decommissioning, the wells 
that intersect the PDA or are within 800 m of the PDA are not expected to be affected by the 
Project because no water taking is anticipated during those phases of development. Therefore, 
there are no anticipated effects during operation and maintenance and decommissioning, and 
no further consideration is given to this pathway during these phases of development in the 
assessment of residual effects on land and resource use. Groundwater as it relates to wetlands is 
considered in the vegetation and wetland (see Section 7.0). 
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Table 10-10 Project-Environment Interactions with Land and Resource Use 

Physical Activities 

Environmental Effects 

C
hange in A

gricultural 
Land A

ctivities 

C
hange in O

il, G
as and 

Industrial A
ctivities 

C
hange in Recreational 

and C
om

m
ercial 

Harvesting A
ctivities 

C
hange in N

on-
consum

ptive 
Recreational A

ctivities 

C
hange in 

 Surface W
ater Use 

C
hange in 

 G
round W

ater Use 

Construction 

Site preparation, including clearing and 
grading of WTG locations, access roads and 
temporary workspaces 

 –   –  

Installation of WTG foundations and turbine 
erection 

 –   –  

Installation of collector lines and substation  –   –  

Reclamation and site landscaping  –   –  

Operation and Maintenance 

Operation of WTGs and substation, including 
access road use 

 –   – – 

WTG routine and unplanned maintenance  –   – – 

Routine and unplanned maintenance of 
collector and substation infrastructure 

 –   – – 

Decommissioning  

Equipment dismantling, access removal, 
collector and substation removal  

 –   – – 

Site reclamation  –   – – 

NOTES: 
 = Potential interaction 
– = No interaction 
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10.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON LAND 
AND RESOURCE USE 

The land and resource use activities that may be affected as a result of Project interactions, as 
indicated in Table 10-10, are: 

• Change in agricultural land activities 

• Change in recreational and commercial harvesting activities 

• Change in non-consumptive recreational activities 

• Change in ground water use 

10.4.1 Analytical Assessment Techniques 

Effects of the Project on land and resource use were qualitatively and quantitatively assessed 
using existing data in combination with professional experience. The amount of land physically 
disturbed as a result of Project activities and the remaining footprint after construction was 
determined using GIS and used to assess the magnitude of effect. The approach for each land 
and resource use potential effect is summarized below. 

• Change in Agricultural Land Activities – was assessed by identifying the agricultural lands 
where access may be restricted or agricultural land removed from production. The 
assessment also made assumptions on the potential change in agricultural capability class of 
the soil as a result of the Project. This was assessed by discussing existing soil conditions and 
how admixing/topsoil loss, erosion and compaction/rutting would affect those soils. 

• Change in Recreational and Commercial Harvesting Activities – was assessed by identifying 
the extent of potential recreational and commercial harvesting area that will have restricted 
access because of construction, throughout operation and maintenance, and 
decommissioning. Potential effects on habitat that could indirectly affect recreational and 
commercial harvesting have been examined in Section 7.0 and Section 8.0.  

• Change in Non-consumptive Recreational Activities – was assessed by identifying potential 
access restrictions and qualitatively evaluating the change in visual aesthetics based on 
before and after scenarios. 

• Change in Ground Water Use – was assessed by discussing the potential effects to wells 
within the PDA and up to 800 m outside of the PDA.  
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10.4.2 Change in Agricultural Land Activities 

10.4.2.1 Project Pathways  

The change in agricultural land activities in the PDA could occur through restricted access, loss 
in production, and change in agricultural capability.  

Construction activities could temporarily restrict access to certain land areas used for 
agricultural activities or prevent the use of agricultural lands for seasonal farming operations. 
Seasonal farming activities may include seeding (spring and/or early summer), haying (spring 
and/or summer) once or twice a season, baling (summer and/or fall) and grazing (seasonal 
movement of cattle between pastures). These restrictions could affect agricultural production 
depending on the length and time of year of the restriction.  

Ground disturbance within the PDA during construction and decommissioning will remove 
agricultural land from use. Reclaimed land following construction or decommissioning may have 
a modified soil agricultural capability class. 

Construction activities have the potential to change the quality and the quantity of soil, 
measured as a change in soil agricultural capability, through admixing, topsoil loss, compaction, 
rutting and wind and/or water erosion. This can occur during construction activities that include 
soil stripping, excavation, grading and heavy equipment or vehicle traffic. 

• Admixing - Topsoil loss during construction can occur through admixing of topsoil with 
subsoil. Admixing topsoil with subsoil can also reduce the soil agricultural capability because 
subsoil is less suitable for crop production. There are also specific areas of the PDA where 
salinity and stoniness is variable and admixing of those soils would adversely affect the topsoil 
that does not have the same characteristics. Topsoil should be stored separately from the 
subsoil or there is the potential for admixing. 

Admixing can also occur because of heavy equipment and vehicle traffic. When the soil 
becomes saturated the topsoil can be mixed in with the subsoil through wheels turning the 
topsoil into the subsoil. 

• Topsoil loss – Topsoil loss can occur because of inadequate mitigation and management of 
topsoil stripping. Challenging stripping conditions can create potential for topsoil loss, these 
conditions could include: frozen conditions; variability in topsoil depth and/or; the colour 
change from topsoil to subsoil is not easily identified.  

• Compaction and Rutting – Heavy equipment and vehicle traffic can cause soil compaction 
and rutting. Finer textured soil such as clay and increasingly wet conditions (including rainfall 
events or wetlands) work towards increased potential for compaction and rutting. 
Compaction affects the bulk density of soil decreasing the holding capacity for moisture 
and restricts root growth because of a change in air movement, infiltration, soil-water 
storage and soil drainage. The existing soil already has moisture limitations, the addition of 
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compacting could decrease the agricultural capability of the soil because of reduced crop 
production potential. Rutting creates ridges in the soil allowing the opportunity for erosion, 
admixing and water runoff changes. 

• Wind and Water Erosion – Site preparation activities (i.e., clearing, excavation, grading) 
provide opportunity for erosion of both topsoil and subsoil. Site preparation activities disturb 
the root structures of vegetation that help hold the topsoil in place and protect against 
erosion. Excavation and grading also expose subsoil which can be subject to erosion. 

Lands for the permanent infrastructure will be required for the life of the Project. During the 
Project’s lifecycle, these lands will be removed from their present land-use and the opportunity 
for other use of these lands will be precluded in these site-specific areas. 

10.4.2.2 Mitigation  

Mitigation to reduce the change in agricultural land activities within the PDA include the 
following: 

• Landowners will be provided the location of Project infrastructure to minimize inefficiencies in 
agricultural operations. 

• Landowners with Project infrastructure that reduce the agricultural production of their lands 
will be financially compensated through the individual land lease agreements. 

• Communication of construction timelines with landowners and tenure holders that have a 
land agreement with Algonquin. 

• Posting of appropriate signage in advance of Project activities to indicate access 
restrictions.   

• Minimize ground disturbance to the extent feasible. 

• Halt construction during extreme weather events (e.g., heavy rainstorms) to avoid rutting 
and compaction that could lead to topsoil loss or erosion. 

• Halt construction when soil conditions become saturated or installing matting.  

• Minimize vehicle traffic on exposed soil. 

• Establish erosion and sediment control measures including; 

− Daily monitoring 

− Installation of silt fencing where soils with erosion potential occur. 

− A three-lift soil stripping process where required, such as saline or stony soil, instead of a 
two-lift process.  

− Minimize duration between stripping and excavation to mitigate against erosion. 
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− Where possible, stockpiling soil should be avoided to reduce soil erosion. 

− Storing stockpiles of saline and stony soils separately. 

− Storing stockpiles of topsoil and subsoil separately and not placing subsoil directly on 
topsoil. 

− Stabilizing stockpiles left for longer than 30 days by covering or by seeding, sodding, 
mulching or equivalent. 

− Retain soil to use during rehabilitation and revegetation of disturbed areas not required 
for operation and maintenance. 

− Retain existing vegetation where feasible. 

− Avoid clearing slopes unless adequate erosion control measures are used. 

− Grade disturbed soil to a stable slope. 

− Restrict heavy machinery or traffic on slopes. 

− Redistribute of the stockpiled topsoil to disturbed areas not required during Project 
operation and maintenance. 

• At the end of construction, the constructible area will be restored to pre-construction 
condition or an agreed to use in consultation with the landowner. 

• At the end of the Project’s useful life, the Project will be decommissioned and the land used 
during operations will be restored to pre-construction condition or an agreed use in 
consultation with the landowner. 

Mitigation measures to address changes in agricultural capability are also outlined in Volume 1 
of the EPP in Appendix C. 

10.4.2.3 Project Residual Effect  

10.4.2.3.1 Construction 

Project construction will remove 143.8 ha of land from agricultural activities. This includes 98.8 ha 
of cultivated land, 31.4 ha of hayland, 12.9 ha of tame pasture and <1 ha of native grassland 
(see Section 7.2.2.1.3). Reclamation after construction is expected to return 126.4 ha (> 85 %) of 
the PDA back to agricultural use.  

Mitigation measures outlined in the EPP will be used when handling soils such soil capability is 
expected to be maintained and no residual effects are anticipated from the Project on 
agricultural capability. 
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After the application of standard mitigation measures, potential residual effects on agricultural 
land activities during construction are characterized as follows: 

• Direction is adverse 

− The use of agricultural land will be negatively affected.  

• Magnitude is moderate 

− The PDA will be removed from agricultural activities during construction, but >85% of that 
land will be returned to pre-Project agricultural activities.  

• Geographical extent is the PDA 

− The land outside the PDA will still be available for agricultural production. 

• Duration is short-term 

− Construction will be up to 1.5 years. 

• Frequency is a single event 

− Construction will occur once during the lifetime of the Project. 

• The effect is reversible 

− Temporary construction areas will be restored to pre-construction condition or an agreed 
to use in consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.2.3.2 Operation and Maintenance  

Permanent project infrastructure will be in place during the operation and maintenance phase. 
Approximately 17.4 ha of agricultural land, occupied by the WTGs, substation, and access 
roads, will be taken out of agricultural production for the operational life of the Project.   

After the application of standard mitigation measures, potential residual effects on agricultural 
land activities during operation and maintenance are characterized as follows: 

• Direction is adverse 

− The use of agricultural land will be negatively affected. 

• Magnitude is moderate 

− The area occupied by the WTGs, substation, and access roads will be out of agricultural 
use during operation and maintenance. 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Land and Resource Use  
December 2017 

  10.21 
 

• Geographical extent is the PDA 

− The land outside the operational footprint will still be available for agricultural production. 

• Duration is medium-term 

− The area occupied by the WTGs, substation, and access roads will be out of agricultural 
use during operation and maintenance. 

• Frequency is continuous 

− The area occupied by the WTGs, substation, and access roads will be out of agricultural 
use during operation and maintenance. 

• The effect is reversible 

− At the end of the Project’s useful life, the Project will be decommissioned and the land 
used during operations will be restored to pre-construction condition or an agreed use in 
consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.2.3.3 Decommissioning and Abandonment 

Disturbance to agricultural lands will occur during decommissioning activities as Project 
infrastructure is being removed. Residual effects during decommissioning activities will be similar 
as those during construction until the Project infrastructure is removed and restoration has taken 
place. During decommissioning, land used for operations will be restored to pre-construction 
condition or an agreed use in consultation with the landowner.  

After the application of standard mitigation measures, potential residual effects on agricultural 
land activities during decommissioning are characterized as follows: 

• Direction is adverse 

− The use of agricultural land will be negatively affected until the land is restored. 

• Magnitude is low 

− The operational footprint will be restored to pre-construction condition or an agreed use 
in consultation with the landowner. 

• Geographical extent is the PDA 

− The land outside the PDA will still be available for agricultural production. 

• Duration is short-term 

− Decommissioning will take approximately 24 months. 
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• Frequency is a single event 

− Decommissioning will occur once during the lifetime of the Project. 

• The effect is reversible 

− The operational footprint will be restored to pre-construction condition or an agreed use 
in consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.3 Change in Recreational and Commercial Harvesting Activities 

10.4.3.1 Project Pathways  

The potential for recreational and commercial harvesting activities in the PDA and LAA are 
limited as most lands are under agricultural use and all land is privately owned. As a result, the 
potential effect applies mostly to private landowners or harvesters that request access to the 
private land.  

The change in recreational and commercial harvesting activities in the PDA and LAA could 
include direct loss of harvesting areas, access restrictions and wildlife displacement from sensory 
disturbances. The PDA will have a direct loss of harvesting areas throughout all phases of the 
Project.  

The Project will produce a change in noise within the PDA due to construction and 
decommissioning activities (e.g., heavy equipment, vehicles) that could temporarily displace 
wildlife in the PDA and LAA, thereby affecting harvesting activities. Given the agricultural setting 
and low magnitude of noise effects during operation, it is not expected that noise will cause a 
reduction in harvesting activities. Project effects on wildlife and wildlife habitat area assessed in 
Section 8.0. 

10.4.3.2 Mitigation  

Mitigation to reduce the change in recreational and commercial harvesting activities within the 
PDA include the following: 

• Communication of the dates for specific Project phases and a well outlined Project layout to 
allow the landowners, lessees and outfitters to plan their harvesting schedule throughout the 
life of the Project.  
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• Minimize clearing to the extent feasible to reduce change in available habitat. 

• Posting of appropriate signage in advance of Project activities to indicate access 
restrictions.   

Mitigation measures to address changes in recreational and commercial harvesting activities 
are also outlined in Volume 1 of the EPP in Appendix C. Mitigation measures specific to 
vegetation and wetlands, and wildlife and wildlife habitat are described in Sections 7.0 and 8.0.  

10.4.3.3 Project Residual Effect  

10.4.3.3.1 Construction 

Approximately 158.2 ha of harvesting area will be removed from use during construction of the 
Project. This constructible area makes up less than 0.01% of each of the WMZ No. 5., Southern Fur 
Conservation Area, and South Game Bird District. Reclamation after construction is expected to 
return 139.9 ha (88%) of the PDA back to harvesting area. 

With the application of standard mitigation measures, potential residual effects on recreational 
and commercial harvesting activities during construction are characterized as follows: 

• Direction is adverse 

− The area available for harvesting activities in the PDA will be reduced because of 
construction. There may also be a temporary displacement of wildlife due to sensory 
disturbance. 

• Magnitude is low 

− The PDA overlaps a small portion of the larger harvesting boundaries, leaving more 
remaining harvesting area available compared to that restricted during construction. 
Sensory disturbance may temporarily move wildlife into other areas where harvesting 
may still take place. 

• Geographical extent is the LAA 

− The Project construction will restrict access and area available for harvesting activities in 
the PDA and indirectly in the LAA through road access restrictions and sensory 
disturbance displacement. 

• Duration is short-term 

− Construction will be up to 1.5 years. 

• Frequency is a single event 

− The construction will occur once during the lifetime of the Project. 
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• The effect is reversible 

− At the end of the Project’s useful life, the Project will be decommissioned and the land 
used during operations will be restored to pre-construction condition or an agreed use in 
consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.3.3.2 Operation and Maintenance 

Approximately 18.3 ha of harvesting area, occupied by the WTGs, substation, and access roads, 
will be taken out of use for the operational life of the Project. The operational footprint occupies 
less than 0.01% of each of the WMZ No. 5., Southern Fur Conservation Area, and South Game 
Bird District. 

With the application of standard mitigation measures, potential residual effects on recreational 
and commercial harvesting activities during operation and maintenance are characterized as 
follows: 

• Direction is adverse 

− The harvesting area occupied by the WTGs, substation, and access roads will be 
unavailable for harvesting during operation and maintenance. 

• Magnitude is low 

− The land used during operations takes up a small portion of the larger harvesting 
boundaries, leaving more remaining harvesting area available compared to that 
restricted during operations. 

• Geographical extent is the PDA 

− The Project operation will restrict access and area available for harvesting activities in the 
PDA. 

• Duration is medium-term 

− The harvesting area occupied by the WTGs, substation, and access roads will be 
unavailable for harvesting during operation and maintenance. 

• Frequency is continuous 

− The harvesting area occupied by the WTGs, substation, and access roads will be 
unavailable for harvesting during operation and maintenance. 
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• The effect is reversible 

− At the end of the Project’s useful life, the Project will be decommissioned and the land 
used during operations will be restored to pre-construction condition or an agreed use in 
consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.3.3.3 Decommissioning  

Disturbance to harvesting activities will occur during decommissioning activities as Project 
infrastructure is being removed. Residual effects during decommissioning activities will be similar 
as those during construction until the Project infrastructure is removed and restoration has taken 
place. During decommissioning, land used for operations will be restored to pre-construction 
condition or an agreed use in consultation with the landowner.  

After the application of standard mitigation measures, potential residual effects on harvesting 
activities during decommissioning are characterized as follows: 

• Direction is adverse 

− The use of harvesting areas will be negatively affected until the land is restored. There 
may also be a temporary displacement of wildlife due to sensory disturbance. 

• Magnitude is low 

− The operational footprint will be restored to pre-construction condition or an agreed use 
in consultation with the landowner. Sensory disturbance may temporarily move wildlife 
into other areas where harvesting may still take place. 

• Geographical extent is the LAA 

− The Project construction will restrict access and area available for harvesting activities in 
the PDA and indirectly in the LAA through road access restrictions and sensory 
disturbance displacement. 

• Duration is short-term 

− Decommissioning will take approximately 24 months. 

• Frequency is a single event 

− Decommissioning will occur once during the lifetime of the Project. 
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• The effect is reversible 

− The operational footprint will be restored to pre-construction condition or an agreed use 
in consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.4 Change in Non-Consumptive Recreational Activities 

10.4.4.1 Project Pathways  

The potential for non-consumptive recreational activities in the PDA and LAA are limited as most 
lands are under agricultural use and all land is privately owned. As a result, the potential effect 
applies mostly to private landowners or recreational users that request access to the private 
land.  

The change in non-consumptive recreational activities in the PDA could occur through access 
restrictions and alteration to viewscapes. The access restrictions apply to private roads in the 
PDA.  

During the operation and maintenance phase of the Project, there is potential for recreational 
users in the LAA and RAA to view the construction and presence of the wind farm as a positive 
or negative impact on the viewshed in the area. These effects are subjective, and may be 
positive or negative depending on individual preferences. However, for the purposes of 
conducting a conservative assessment, presence of a wind farm is assumed to have a negative 
effect on visual aesthetics.  

10.4.4.2 Mitigation  

Mitigation to reduce the change to non-consumptive recreational activities includes the 
following:  

• Communication of construction timelines with landowners and tenure holders that have a 
land agreement with Algonquin. 

• Posting of appropriate signage in advance of Project activities to indicate access 
restrictions.   

Mitigation measures to address changes in non-consumptive recreational activities are also 
outlined in Volume 1 of the EPP in Appendix C. 
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10.4.4.3 Project Residual Effect  

10.4.4.3.1 Construction 

Construction will affect access in the PDA and indirectly affect viewscape within the LAA and 
RAA. 

Access will be restricted during construction and will encompass the PDA. After construction, 
access will be returned to pre-construction accessibility, with the exception of the location 
where Project components persist through operation and maintenance. 

The visual effect of an individual WTG will be quite variable, with reduced chance of a change 
in visual aesthetics the further away the viewpoint is from the Project. Natural obstacles such as 
windbreaks and hills could partially or fully screen the view of the WTGs. The existing viewshed 
has an existing wind farm (i.e., Morse Wind Farm) at a distance; as such, some landowners and 
recreational users may already be accustomed to the sight of WTGs on the landscape. 

With the application of standard mitigation measures, potential residual effects on non-
consumptive recreational activities during construction are characterized as follows: 

• Direction is adverse 

− Construction activities will reduce access and will be visible, potentially reducing the 
visual appeal of the landscape to a non-consumptive recreational user.  

• Magnitude is low 

− The existing landscape does not have a lot of opportunity for recreational activities given 
most is under agricultural use and all land in the PDA and LAA is privately owned.  

• Geographical extent is the RAA 

− The Project construction will restrict access in the PDA and may be visible up to and 
including locations in the RAA.  

• Duration is short-term 

− Construction is approximately 1.5 years.  

• Frequency is a single event 

− Construction will occur once during the lifetime of the Project. 

• The effect is reversible 

− Locations for the temporary access roads, workspace, collector lines and construction 
office can be returned to pre-construction accessibility following construction 
reclamation.  
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• Ecological and socio-economic context is disturbed 

− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 
activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.4.3.2 Operation and Maintenance 

Operation and maintenance will affect access in the PDA and indirectly affect viewscape 
within the LAA and RAA. 

Access will be restricted in the areas where Project components persist during operation and 
maintenance. The change in visual aesthetics will be similar as that during construction.  

With the application of standard mitigation measures, potential residual effects on non-
consumptive recreational activities during operation and maintenance are characterized as 
follows: 

• Direction is adverse 

− Permanent Project components may reduce access and the operating WTGs will be 
visible, potentially reducing the visual appeal of the landscape to a non-consumptive 
recreational user   

• Magnitude is moderate 

− The existing landscape does not have a lot of opportunity for recreational activities given 
most is under agricultural use and all land in the PDA and LAA is privately owned. There is 
potential for recreational users in the LAA and RAA to view the construction and 
presence of the wind farm as a negative impact on the viewscape; however, the 
existing viewshed already has an existing wind farm (i.e., Morse Wind Farm) at a distance; 
as such, some recreational users may already be accustomed to the sight of WTGs on 
the landscape. 

• Geographical extent is the RAA 

− The Project operations will restrict access in the PDA and be visible up to and including 
locations in the RAA  

• Duration is medium-term 

− The Project components persist through operation and maintenance and will be visible 
for a minimum of 25 years 

• Frequency is continuous event 

− The Project operations will be visible continually during the operation and maintenance  
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• The effect is reversible 

− At the end of the Project’s useful life, the Project will be decommissioned and the land 
used during operations will be restored to pre-construction condition or an agreed use in 
consultation with the landowner 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.4.3.3 Decommissioning  

Disturbance to recreational activities will occur during decommissioning activities as Project 
infrastructure is being removed. Residual effects during decommissioning activities will be similar 
as those during construction until the Project infrastructure is removed and restoration has taken 
place. During decommissioning, land used for operations will be restored to pre-construction 
condition or an agreed use in consultation with the landowner.  

At the end of decommissioning the land use will be reclaimed back to baseline conditions, 
removing access restrictions and removing Project components from the viewscape. 

With the application of standard mitigation measures, potential residual effects on non-
consumptive recreational activities at the end of decommissioning are characterized as follows: 

• Direction is adverse 

− Decommissioning activities will reduce access and be visible, potentially reducing the 
visual appeal of the landscape to a non-consumptive recreational user. 

• Magnitude is low 

− The operational footprint will be restored to pre-construction condition or an agreed use 
in consultation with the landowner.  

• Geographical extent is the RAA 

− The Project decommissioning will restrict access in the PDA and may be visible up to and 
including locations in the RAA. 

• Duration is short-term 

− Decommissioning will take approximately 24 months. 

• Frequency is a single event 

− Decommissioning will occur once during the lifetime of the Project. 
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• The effect is reversible 

− The operational footprint will be restored to pre-construction condition or an agreed use 
in consultation with the landowner. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.5 Change in Groundwater Use 

10.4.5.1 Project Pathways  

The change in groundwater use in the PDA and 800 m from the PDA could occur through 
temporary interruption of supply of well water from dewatering activities and inadvertent 
interception and potential damage to wells. 

10.4.5.2 Mitigation  

The mitigations to reduce the change to groundwater use within the PDA, the following 
mitigation at minimum will be followed: 

• Confirm well locations prior to construction 

• Complete a site-specific geotechnical investigation at each of the proposed wind turbine 
sites. In the event that groundwater is intersected, depth to groundwater will be recorded.  

• Communicate key dates for specific Project phases and distribute a specific Project layout 
to allow the landowners and lessees (groundwater well licensees) to plan water use activities 
proactively 

Mitigation measures to address changes in groundwater use are also outlined in Volume 1 of the 
EPP in Appendix C. 

10.4.5.3 Project Residual Effect  

10.4.5.3.1 Construction 

Based on the groundwater levels identified in the review of water well records there is potential 
for some dewatering activities to be required when installing turbines during foundation 
excavation. There is potential to affect wells in close proximity (i.e., 100 m) of the construction 
site in the event that a shallow water bearing formation is intercepted during construction.  
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With the application of standard mitigation measures, potential residual effects on ground water 
use activities during construction are characterized as follows: 

• Direction is adverse 

− Where wells directly interact with the Project or groundwater flows are changed, there 
could be an effect to ground water wells and use in the PDA and LAA.  

• Magnitude is low 

− There are 17 withdrawal wells within 800 m of the PDA that may be affected by the 
Project construction. 

• Geographical extent is the LAA 

− The Project construction may directly affect wells within the PDA and potentially 
indirectly effect wells in the LAA.  

• Duration is short-term 

− Construction is approximately 1.5 years.  

• Frequency is a single event 

− Construction will occur once during the lifetime of the Project. 

• The effect is reversible 

− Groundwater table will recover to static conditions once pumping influence has been 
terminated because of natural groundwater inflow occurring within the aquifer system. 

• Ecological and socio-economic context is disturbed 
− Approximately >80% of the LAA and RAA consists of existing disturbance from agricultural 

activities (i.e., cultivated, hayland, and tame pasture land cover types) as well as other 
permanent facilities and all-weather roads (i.e., developed land cover type). 

10.4.6 Summary of Project Residual Environmental Effects 

Table 10-11 summarizes the residual environmental effects on land and resource use. 
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Table 10-11 Project Residual Effects on Land and Resource Use 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in 
agricultural land 
activities 

C A M PDA ST S R D 

Change in 
agricultural land 
activities 

O A M PDA MT C R D 

Change in 
agricultural land 
activities 

D A L PDA ST S R D 

Change in 
recreational and 
commercial 
harvesting 
activities 

C A L LAA ST S R D 

Change in 
recreational and 
commercial 
harvesting 
activities 

O A L PDA MT C R D 

Change in 
recreational and 
commercial 
harvesting 
activities 

D A L LAA ST S R D 

Change in non-
consumptive 
recreational 
activities 

C A L RAA ST S R D 

Change in non-
consumptive 
recreational 
activities 

O A M RAA MT C R D 

Change in non-
consumptive 
recreational 
activities 

D A L RAA ST S R D 
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Table 10-11 Project Residual Effects on Land and Resource Use 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in ground 
water use 

C A L LAA ST S R D 

KEY 
See Table 10-2 for detailed 
definitions 
Project Phase 
C: Construction 
O: Operation and Maintenance 
D: Decommissioning  
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic  
Context:  
D: Disturbed 
U: Undisturbed 
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10.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
LAND AND RESOURCE USE 

The Project residual effects described in Section 10.4 are likely to interact cumulatively with 
residual environmental effects from other physical activities (past, present and reasonably 
foreseeable). The resulting cumulative environmental effects are assessed. This is followed by an 
analysis of the project contribution to cumulative effects. Future projects and activities that are 
reasonably foreseeable are defined as those that (a) have been publicly announced with a 
defined project execution period and with sufficient project details that allow for a meaningful 
assessment, (b) are currently undergoing an environmental assessment or (c) are in a permitting 
process. 

The assessment of cumulative effects is initiated with a determination of whether two conditions 
exist: 

• the Project has residual environmental effects on the VC and 

• the residual effects could act cumulatively with residual effects of other past, present, or 
reasonably foreseeable future physical activities 

If either is not met, the assessment of cumulative effects concludes with a statement that further 
assessment of cumulative effects is not warranted because the Project does not interact 
cumulatively with other projects or activities.  

10.5.1 Project Residual Effects Likely to Interact Cumulatively 

Table 4-4 in Section 4.0, Environmental Assessment Scope and Methodology, presents the 
project and physical activities inclusion list, which identifies other projects and physical activities 
that might act cumulatively with the Project. Where residual environmental effects from the 
Project act cumulatively with residual effects from other projects and physical activities  
(Table 10-12), a cumulative effects assessment is undertaken to determine their significance.  
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Table 10-12  Interactions With the Potential to Contribute to Cumulative Effects 

Other Projects and Physical Activities with 
Potential for Cumulative Environmental Effects 

Environmental Effects 

C
hange in 

A
gricultural Land 

A
ctivities  

C
hange in 

Recreational and 
C

om
m

ercial 
Harvesting A

ctivities  

C
hange in N

on-
C

onsum
ptive 

Recreational 
A

ctivities  

C
hange in 

G
roundw

ater Use  

Past and Present Physical Activities and Resource Use 

Agricultural Conversion     

Oil and Gas Development     

Power Generation, Transmission, and Distribution     

Morse Wind Farm     

Recreational Activities     

Residential Development     

Resources Extraction Activities     

Road Development     

Project-Related Physical Activities     

Future Physical Activities 

SaskPower Blue Hill Interconnection Project     

NOTES: 
 = Other projects and physical activities whose residual effects are likely to interact cumulatively with 

Project residual environmental effects. 
– =  Interactions between the residual effects of other projects and residual effects of the Project are not 

expected. 

 

Environmental effects identified in Table 10-12 as not likely to interact cumulatively with residual 
effects of other projects and physical activities (no check mark) are not discussed further. The 
assessment of the cumulative environmental effects that are likely to result from the Project in 
combination with other projects and physical activities are discussed in subsequent sections.  
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10.5.2 Change in Agricultural Land Activities 

10.5.2.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 10-12) have the potential to 
act cumulatively where other projects also affect agricultural lands. The Project will result in a loss 
of 143.8 ha of land from agricultural activities during construction. This area will be reduced 
during operations by >85% and reversed after decommissioning. Cumulative effects arising from 
the overlap of the SaskPower Blue Hill Interconnection project, from the Project substation to the 
SaskPower switching station, may occur through mechanisms similar to that which occur during 
construction, operation and maintenance and decommissioning.   

Cumulative effects will include the loss of agricultural land from agricultural activities and access 
restrictions from Project activities and the loss of land and access from both overlap with the 
SaskPower Blue Hill Interconnection project. As the Project and the SaskPower Blue Hill 
Interconnection project move from construction to operations the cumulative effect to 
agricultural land activities will decrease because the operational footprint is smaller than the 
construction footprint. Disturbance to agricultural land activities will occur during 
decommissioning activities as the Project and the SaskPower Blue Hill Interconnection project 
are being removed. Residual effects during decommissioning activities will be similar as those 
during construction until all infrastructure is removed and restoration has taken place. 

10.5.2.2 Mitigation for Cumulative Effects 

The Project will implement a suite of mitigation measures to address Project-specific effects on 
agricultural land activities. Few opportunities exist for a coordinated approach to further 
mitigate effects in conjunction with other future projects due to the geographic separation or 
specific construction timing of other projects. Depending on timing, there may be an 
opportunity for the Project and the SaskPower Blue Hill Interconnection project to share laydown 
or staging areas therefore reducing the cumulative effects on land and resource use. 

10.5.2.3 Cumulative Effects 

A small portion of the agricultural land within the RAA is affected by the Project (0.5%; 143 ha). 
The SaskPower Blue Hill Interconnection project will likely have some effect on agricultural land 
activities; however, because its location is unknown, it is difficult to determine the extent to 
which this may occur.  
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10.5.3 Change in Recreational and Commercial Harvesting Activities 

10.5.3.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 10-12) have the potential to 
act cumulatively where other projects also affect recreational and commercial harvesting 
activities. The Project will result in a loss of 158.2 ha of harvesting area during construction. This 
area will be reduced during operations by 88% and reversed after decommissioning. Cumulative 
effects arising from the overlap of the SaskPower Blue Hill Interconnection project may occur 
through mechanisms similar to that which occur during construction, operation and 
maintenance and decommissioning.   

Cumulative effects will include the loss of land available for recreational and commercial 
harvesting activities and access restrictions from Project activities and the loss of land and 
access from both the Project and the SaskPower Blue Hill Interconnection project. As both of 
these projects move from construction to operations the cumulative effect to recreational and 
commercial harvesting activities will decrease because the operational footprint is smaller than 
the construction footprint. Disturbance to recreational and commercials harvesting activities will 
occur during decommissioning activities as both projects are removed. Residual effects during 
decommissioning activities will be similar as those during construction until the Project and both 
future projects’ infrastructure is removed and restoration has taken place. 

10.5.3.2 Mitigation for Cumulative Effects 

The Project will implement a suite of mitigation measures to address Project-specific effects on 
recreational and commercial harvesting activities. Few opportunities exist for a coordinated 
approach to further mitigate effects in conjunction with other future projects due to the 
geographic separation or specific construction timing of other projects. As was described in 
Section 10.5.2.2, there may be opportunities to consolidate laydown and staging areas for both 
projects. 

10.5.3.3 Cumulative Effects 

A small portion of the recreational and commercial harvesting activities within the RAA is 
affected by the Project. Other future projects will likely have some effect on recreational and 
commercial harvesting activities; however, it is difficult to determine the extent to which this may 
occur.  
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10.5.4 Change in Non-Consumptive Recreational Activities 

10.5.4.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 10-12) have the potential to 
act cumulatively where other projects also affect non-consumptive recreational activities. The 
Project, in combination with the SaskPower Blue Hill Interconnection project will change the 
visual landscape of RAA. Some recreational users will view visual effects of the projects as a 
positive indication that renewable energy is replacing fossil fuel based energy sources, while 
others may consider the combined visual effects of the projects as negative. 

Cumulative visual changes resulting from the three projects remains uncertain, as the location 
for the SaskPower Blue Hill Interconnection project has not been finalized.  

10.5.4.2 Mitigation for Cumulative Effects 

While no actions are required to address stakeholders who view the changes as positive, the 
Project will implement a suite of mitigation measures to address Project-specific effects on non-
consumptive recreational activities. Few opportunities exist for a coordinated approach to 
further mitigate effects in conjunction with other future projects due to the geographic 
separation or specific construction timing of other projects. 

10.5.4.3 Cumulative Effects 

A small portion of the non-consumptive recreational activities within the RAA is affected by the 
Project. The future projects will likely have some effect on non-consumptive recreational 
activities; however, it is difficult to determine the extent to which this may occur.  

Cumulative effects on non-consumptive recreational activities are associated with a perceived 
negative effect on the viewshed, as the primarily rural and natural character of the area will 
include commercial scale wind turbines, and transmission line. Cumulative effects associated 
with non-consumptive recreational activities are expected to diminish to close to baseline 
conditions as people become accustomed to the wind turbines and transmission lines as part of 
the landscape.  
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10.5.5 Change in Groundwater Use 

10.5.5.1 Cumulative Effect Pathways  

Past and present activities, and future projects in the RAA (see Table 10-12) have the potential to 
act cumulatively where other projects also affect groundwater use. Cumulative effects arising 
from the overlap of future projects occur through mechanisms similar to that which occur during 
construction. For example, effects can occur should dewatering be required. 

10.5.5.2 Mitigation for Cumulative Effects 

The Project will implement a suite of mitigation measures to address Project-specific effects on 
groundwater use. Few opportunities exist for a coordinated approach to further mitigate effects 
in conjunction with other future projects due to the geographic separation or specific 
construction timing of other projects 

10.5.5.3 Cumulative Effects 

Should Project specific dewatering be required it is expected that the groundwater table will 
recover to static conditions once the pumping influence has been terminated because of 
natural groundwater inflow occurring within the aquifer system. The SaskPower Blue Hill 
Interconnection project will likely have some effect on groundwater; however, it is difficult to 
determine the extent to which this may occur.  

10.5.6 Summary of Cumulative Effects 

Table 10-13 summarizes cumulative environmental effects on land and resource use. 

Table 10-13 Residual Cumulative Effects  

Residual Cumulative 
Effect 

Residual Cumulative Effects Characterization 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Residual Cumulative Change in Agricultural Land Activities 
Residual cumulative 
effect  

A L RAA LT C R D 

Contribution from the 
Project to the residual 
cumulative effect 

The Project will result in a loss of 143.8 ha of land from agricultural activities 
during construction. This area will be reduced during operations by >85% and 
reversed after decommissioning. 
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Table 10-13 Residual Cumulative Effects  

Residual Cumulative 
Effect 

Residual Cumulative Effects Characterization 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Residual Cumulative Recreational and Commercial Harvesting Activities 
Residual cumulative 
effect  

A L RAA LT C R D 

Contribution from the 
Project to the residual 
cumulative effect 

The Project will result in a loss of 158.2 ha of harvesting area during construction.  
This area will be reduced during operations by 88% and reversed after 
decommissioning. 

Residual Cumulative Non-Consumptive Recreational Activities 
Residual cumulative 
effect  

A M RAA LT C R D 

Contribution from the 
Project to the residual 
cumulative effect 

The potential for non-consumptive recreation activities in the PDA and LAA are 
limited as most lands are under agricultural use and all land is privately owned. 
There is potential for recreational users in the LAA and RAA to view the 
construction and presence of the wind farm as a negative impact on the 
viewscape. However, the Morse wind project, located near the Project area, 
was recently constructed and some landowners and recreational users may 
already be accustomed to the sight of WTGs on the landscape. The impacts to 
viewscape will be reversed after decommissioning. 

Residual Cumulative Groundwater Use 
Residual cumulative 
effect  

A L RAA LT S R D 

Contribution from the 
Project to the residual 
cumulative effect 

The Project will result in little or no interaction with groundwater users. Conflicts 
with water wells will be avoided or, if they occur (e.g., as a result of 
dewatering), effects will be short-term and it is expected that the groundwater 
table will return to static conditions. 

KEY 
See Table 10-2 for detailed 
definitions 
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic  
Context:  
D: Disturbed 
U: Undisturbed 
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10.6 DETERMINATION OF SIGNIFICANCE 

10.6.1 Significance of Project Residual Effects 

Effects of the Project on land and resources use are generally expected to be adverse, limited 
to the RAA, reversible, and of low magnitude except for changes to non-consumptive 
recreational activities, which is moderate, due to changes in the viewscape. The residual effects 
are unlikely to result in the permanent loss of agricultural production, pose a threat to the long-
term viability of harvest and recreational activities or permanent impact groundwater use. 

With mitigation and environmental protection measures, the residual environmental effects on 
land and resource use are predicted to be not significant. 

10.6.2 Significance of Cumulative Effects 

With mitigation and environmental protection measures, the residual cumulative environmental 
effects on land and resource use are predicted to be not significant. 

10.6.2.1 Project Contribution to Cumulative Effects 

Much of the Project’s contribution to cumulative effects will be reversible upon completion of 
construction except for changes to non-consumptive recreational users. The Project’s 
contribution to cumulative effects will be completely reversed upon completion of 
decommissioning. 

The Project’s contribution to cumulative effects is not expected to measurably affect the 
amount of land and resource use in the RAA. 

10.7 PREDICTION CONFIDENCE 

Based on the information compiled during data analysis and understanding Project activities, 
the predicted confidence in the assessment of Project residual effects on land and resource use 
is moderate to high. There are some uncertainty regarding the exact locations of groundwater 
wells and local groundwater conditions since the WSA does not always provide exact well 
locations and because a geotechnical study has not yet been completed.   

There is a high level of confidence in the effectiveness of the proposed mitigations. 
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10.8 FOLLOW-UP AND MONITORING 

An environmental monitor will be used to determine the effectiveness of mitigation, including 
those implemented to reduce or avoid effect on land and resource use. Monitoring will be used 
to evaluate the success of reclamation activities.  

No follow-up programs are being proposed for this Project. 
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11.0 ASSESSMENT OF POTENTIAL EFFECTS ON EMPLOYMENT 
AND ECONOMY 

11.1 SCOPE OF ASSESSMENT 

Employment and economy was selected as a VC because the Project will create employment 
and business opportunities, as well as generate government revenues, while also potentially 
contributing to limited labour shortages. Employment and economic factors are linked with 
other VCs, including land and resource use, and community services and infrastructure. Baseline 
conditions for the VCs listed above are incorporated, as appropriate, into the effects assessment 
for employment and economy.  

11.1.1 Regulatory and Policy Setting 

The scope of this section takes into consideration guidance provided by the final TOR outlined 
for the Project and the Saskatchewan Environmental Assessment Act, 1980 (Government of 
Saskatchewan 1980b). 

11.1.2 Consideration of Issues Raised during Engagement 

During engagement, several people commented on the potential employment opportunities 
created by the Project and the potential boost to the local economy. These comments 
included:  

• A local business owner felt the Project will boost the economy 

• “Good for the community” 

• A local landowner indicated that the Project generates another revenue stream for 
participants, creates jobs and diversifies the economy 

• Number of jobs to local residents 

The comments regarding potential effects on employment and economy were positive and 
included inquiries about potential employment and procurement opportunities. 
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11.1.3 Potential Effects, Pathways and Measurable Parameters 

Potential effects of the Project were identified through engagement with the public and 
regulatory stakeholders, as well as Indigenous groups (see Sections 3.0 and 11.1.2), experience, 
and professional judgment (see Section 4.0). Table 11-1 summarizes the potential effects, effect 
pathways, and measurable parameters, for assessment of employment and economy. 
Measurable parameters were selected to provide a means of quantitatively and qualitatively 
assessing the expected change to existing conditions. 

Potential environmental effects listed in Section 4.6.4 of the TOR have been refined from those 
presented in Table 11-1. Specifically, the potential environmental effects ‘change in regional 
labour force’ and ‘change in regional business (i.e., Project’s contribution to wage inflation)’ 
identified in Section 4.6.4 of the TOR have been grouped into the potential environmental effect 
‘change in labour supply and demand’. Similarly, the potential environmental effects ‘change in 
regional business (i.e., Project local and regional spending)’, ‘change in municipal government 
finances’, and ‘change in provincial economy’ have been grouped into the potential 
environmental effect ‘change in economy’. While potential environmental effects differ in name 
from those presented in the TOR and Table 11-1, the full scope of assessment inferred by the TOR 
is captured.  

Table 11-1 Potential Effects, Effects Pathways and Measurable Parameters for 
Employment and Economy 

Potential 
Environmental 

Effect Effect Pathway  Measurable Parameter(s) and Units of Measurement 

Chang in 
labour supply 
and demand 

• Project-related 
employment  

• Project-generated employment  
• Local unemployment rate  
• Labour availability (industry-based) 
• Project-generated income 
• Project contribution to wage inflation (qualitative) 

Change in 
economy 

• Project expenditures 
on goods and 
services 

• Project local and regional spending 
• Project’s contribution to gross domestic product (GDP) 
• Project-generated government revenue 
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11.1.4 Boundaries 

11.1.4.1 Spatial Boundaries 

Spatial boundaries have been further refined from those listed in Section 4.6.1 of the TOR. 
Specifically, the LAA has been updated to list the communities and RMs included in the 
assessment while the RAA has been adjusted from the Province of Saskatchewan to a more 
regionally-appropriate spatial scale.  

Project Development Area (PDA): The PDA is represented by the physical Project footprint and 
consists of the area of physical disturbance associated with Project components, i.e., WTGs, 
access roads, collector lines, substation, and temporary workspaces. 

Local Area Assessment (LAA): The extent of RMs in which the Project is located, and adjacent 
communities from which goods and services may be obtained. This includes the communities 
within the Swift Current Census Agglomeration (CA) 720 and the Moose Jaw Census Division 
(CD) No. 7. 

Regional Assessment Area (RAA): Includes the communities within the LAA and the Regina 
Census Metropolitan Area (CMA) 705. 

See Figure 11-1 for the employment and economy assessment areas. 

11.1.4.2 Temporal Boundaries 

Temporal boundaries used in the assessment of employment and economy are as follows: 

• Construction: Up to 1.5 years. Peak construction activity period associated with site 
preparation, construction (i.e., WTG installation, access road construction, collector line 
installation, substation construction), reclamation of temporary workspace and 
commissioning.  

• Operation and Maintenance: From commissioning through the life of the Project (at a 
minimum approximately 25 years).  

• Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place 
of underground collector lines and any associated reclamation activities. As part of 
decommissioning, certain components will be left in place as this approach usually results in 
fewer environmental effects.  
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11.1.4.3 Administrative and Technical Boundaries 

Administrative boundaries for the assessment of employment and economy include spatially 
defined boundaries of CAs, CDs, and CMAs as defined by Statistics Canada. Administrative 
boundaries align with spatial boundaries. At the time of writing, 2016 Census information was not 
available for, among others, education and labour. 

Three technical boundaries constrain the assessment of employment and economy. The first set 
(cost estimates) relates to capital and operational expenditures used as input data for the 
estimation of economic impacts. The second set (availability, quality, and timeliness of baseline 
data) relates to the description of existing conditions. The third set (use of economic multipliers) 
relates to the assessment of residual and cumulative effects.  

Cost estimates presented in the assessment are considered accurate to within -15% and +25%. 
This level of accuracy is appropriate for the purposes of estimating economic impacts within the 
context of the environmental assessment, but limits the accuracy (primarily related to 
magnitude) of predicted effects.  

Regarding the availability, quality, and timeliness of baseline data, the assessment of 
employment and economy relies on Statistics Canada’s Census of Population (Census) data. 
Census data is collected every five years and is the most comprehensive information on 
communities in the LAA and RAA. While most 2016 census topics have been released (e.g., 
population counts and income), the 2011 National Household Survey (NHS) is the most recent 
survey with information on Aboriginal persons, education and labour. Therefore, the census and 
NHS information presented in this section is either from 2016 or 2011. 

Economic multipliers are used to estimate differing types of direct, indirect and induced 
economic impacts at the federal, provincial, regional, and local level. This approach is common 
in estimating economic impacts; however, based on the type of economic multiplier applied to 
the assessment (see Section 11.4.1) results are constrained by inherent model limitations (e.g., 
the static nature of multipliers used in the modelling process).  

11.1.5 Residual Effects Characterization 

Terms used to characterize the residual environmental effects on vegetation and wetlands are 
summarized in Table 11-2. 
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Table 11-2 Characterization of Residual Effects on Employment and Economy 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive – a residual effect that moves measurable 
parameters in a direction beneficial to employment 
and economy relative to baseline. 
Adverse – a residual effect that moves measurable 
parameters in a direction detrimental to employment 
and economy relative to baseline. 
Neutral – no net change in measurable parameters for 
employment and economy relative to baseline.  

Magnitude The amount of change in 
measurable parameters or 
the VC relative to existing 
conditions  

Negligible – no measurable change from existing 
conditions  
Low – a measurable change on economic conditions is 
not substantial compared to other existing economic 
contributors 
Moderate – a measurable change on economic 
conditions is comparable to other existing economic 
contributors 
High – a measurable change on economic conditions 
is substantial compared to other existing economic 
contributors 

Geographic 
Extent 

The geographic area in 
which a residual effect 
occurs  

PDA – residual effects are restricted to the PDA 
LAA – residual effects extend into the LAA 
RAA – residual effects interact with those of other 
projects in the RAA 

Duration The period of time 
required until the 
measurable parameter or 
the VC returns to its 
existing condition, or the 
residual effect can no 
longer be measured or 
otherwise perceived 

Short-term – residual effect is restricted to the duration 
of the activity 
Medium-term – residual effect extends through 
construction and up to 10 years during operation, or 
throughout the operations phase 
Long-term – residual effect extends beyond the life of 
the project  

Frequency Identifies how often the 
residual effect occurs and 
how often during the 
Project or in a specific 
phase 

Single event – occurs once 
Multiple irregular event – occurs at no set schedule 
Multiple regular event – occurs at regular intervals  
Continuous – occurs continuously 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
project activity ceases 

Reversible – the residual effect is likely to be reversed 
after activity completion and reclamation 
Irreversible – the residual effect is unlikely to be 
reversed 
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Table 11-2 Characterization of Residual Effects on Employment and Economy 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Socio-economic 
Context 

Existing condition and 
trends in the area where 
residual effects occur 

Resilient –  the economy can assimilate the additional 
change 
Not Resilient – the economy is not able to assimilate the 
additional change because of having little tolerance to 
imposed stresses due to fragility or the economy being 
near a threshold  

11.1.6 Significance Definition 

A significant adverse residual effect of the Project on employment and economy will be 
determined using the following criteria: 

• An adverse effect that is distinguishable from current conditions and trends; and cannot be 
managed or mitigated through adjustments to programs, policies, plans or through other 
mitigation 

The residual effects assessment considers both positive and adverse effects after mitigation and 
other management measures are implemented. However, significance determination is made 
for adverse effects only. 

11.2 EXISTING CONDITIONS FOR EMPLOYMENT AND ECONOMY 

11.2.1 Methods 

The description of existing conditions is primarily derived from Statistics Canada’s 2011 NHS and 
2016 census. Labour force and education information is limited to that available from the 2011 
NHS information. Computation of LAA and RAA statistics was completed using the statistical 
software “R1” (see Appendix J). 

                                                      
1 R is an open source programming language that is supported by the R Foundation for Statistical 
Computing.  It is used by for a variety of statistical computing uses, including data mining and data 
analysis. 
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11.2.2 Results 

11.2.2.1 Population  

From 2011 to 2016 the population of the LAA increased 10.4% from 54,430 to 60,110. This increase 
was greater than the provincial average of 8.9%. The Aboriginal population of the LAA 
increased 46.9% between 2011 and 2016 from 1,610 to 2,365. This increase was also greater than 
the provincial average (11.0%). In 2016, the LAA represented 5.4% of the total provincial 
population while the Aboriginal population of the LAA represented 1.4% of the total provincial 
Aboriginal population. In 2016, 3.9% of the LAA population was Aboriginal. Table 11-3 provides 
summary population information for the LAA, RAA and Saskatchewan.  

Table 11-3 Population Change 2011-2016 

Location 

Total Population Aboriginal Population 

2011 NHS 
2016 

Census 

Percent 
Change 

(2011-2016) 2011 NHS 
2016 

Census 

Percent 
Change 

(2011-2016) 

Swift Current CA 17,045 18,536 8.7 475 720 51.6 

Moose Jaw CD 37,385 41,574 11.2 1,135 1,645 44.9 

LAA 54,430 60,110 10.4 1,610 2,365 46.9 

Regina 207,215 236,481 14.1 19,785 21,650 9.4 

RAA 261,645 296,591 13.4 21,395 24,015 12.2 

Saskatchewan 1,008,760 1,098,352 8.9 157,740 175,020 11.0 

NOTE:  
*Totals may not sum due to rounding. 

SOURCE: Statistics Canada 2017b 

11.2.2.2 Labour Force Activity 

Labour force statistics for the LAA, RAA and Saskatchewan is presented in Table 11-4. In 2011, the 
LAA labour force aged 15 years and older (this age cohort is used for the description of all 
labour- and employment-related baseline information) was comprised of approximately 32,480 
persons. At 73.6% the LAA participation rate (the active portion of the labour force measured as 
the percent of the population employed or looking for employment) was greater than the 
provincial average of 69.2%. The unemployment rate of the LAA was 1.7 percentage points 
lower than the provincial average at 4.2% compared to 5.9%.  
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Table 11-4 Total Labour Force Statistics, 2011 

Location 

Populatio
n (aged 
15 years 

and older) 
Labour 
Force 

Participation 
Rate  
(%) Employed Unemployed 

Unemployment 
Rate  
(%) 

Swift Current CA  14,025   9,985   71.2   9,585   405   4.1  

Moose Jaw CD  30,130   22,495   74.7   21,545   950   4.2  

LAA  44,155   32,480   73.6   31,130   1,355   4.2  

Regina  170,070   123,505   72.6   117,525   5,980   4.8  

RAA  214,225   155,985   72.8   148,655   7,335   4.7  

Saskatchewan  812,505   562,310   69.2   529,100   33,210   5.9  

SOURCE:  Statistics Canada 2013 

11.2.2.2.1 Aboriginal Labour Force Activity 

In 2011, the LAA Aboriginal labour force was comprised of approximately 805 persons 
representing 2.5% of the total LAA labour force (see Table 11-5). The LAA Aboriginal labour force 
participation rate was greater than that of the provincial average while unemployment rates 
were less. Compared to total labour force statistics for the LAA, the LAA Aboriginal participation 
rate was 8.7 percentage points less and the unemployment rate was 3.3 percentage points 
higher. 

Table 11-5 Aboriginal Labour Force Statistics, 2011 

Location 

Population 
(aged 15 
years and 

older) 
Labour 
Force 

Participation 
Rate  
(%) Employed Unemployed 

Unemployment 
Rate 
 (%) 

Swift Current CA  390   315  80.8  285   25   7.9  

Moose Jaw CD  850   490  57.6  455   35   7.1  

LAA  1,240   805  64.9  740   60   7.5  

Regina  13,005   8,985  69.1  7,895   1,090   12.1  

RAA  14,245   9,790   68.7   8,635   1,150   11.7  

Saskatchewan  103,960   58,515  56.3  48,635   9,880   16.9  

Canada  1,008,580   618,085  61.3  525,100   92,985   15.0  

SOURCE: Statistics Canada 2013 
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11.2.2.3 Employment by Industry  

Information on employment by industry is graphically presented in Figure 11-2 for the LAA and 
RAA. Information presented in Figure 11-2 is from the 2011 NHS because the 2016 census was 
unavailable at the time of writing.  In 2011, ‘agriculture, forestry, fishing and mining’, ‘retail 
trade’, and ‘health care and social assistance’ industries employed the greatest percentage of 
the LAA labour relative to total employment and combined accounted for roughly one-third of 
the LAA labour force. In the RAA, as well as across the province, employment was greatest in 
retail trade’, ‘health care and social assistance’, and ‘public administration’ industries. In the 
RAA and throughout the province employment in these industries accounted for roughly 
one-third of total area employment.  

 

SOURCE: Statistics Canada 2013 

Figure 11-2  Employment by Industry, 2011 

  

0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0%

Industry not applicable to NAIC 2012

Public administration

Other services (except public administration)

Accommodation and food services

Arts, entertainment, and recreation

Health care and social assistance

Educational services

Administrative and support, waste management and…

Management of companies and enterprises

Professional, scientific, and technical services

Real estate and rental and leasing

Finance and insurance

Information and cultural industries

Transportation and warehousing

Retail trade

Wholesale trade

Manufacturing

Construction

Utilities

Mining, quarrying, and oil and gas extraction

Agriculture, forestry, fishing and hunting

Saskatchewan RAA LAA



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Employment and Economy  
December 2017 

  11.11 
 

11.2.2.4 Employment by Occupation 

In 2011, ‘sales and service’ occupations accounted for the greatest percentage of LAA 
employment (21.3%) followed by ‘trades, transport, and equipment operators and related’ 
(18.9%) and ‘management’ (14.8%) occupations. In the RAA employment in ‘sales and service’ 
occupations accounted for the greatest percentage of employment (22.4%) followed by 
‘business, finance, and administration’ (17.8%) and ‘trades, transport, and equipment operators 
and related’ (16.1%) occupations. A summary of occupational employment in the LAA, RAA 
and Saskatchewan is provided in Table 11-6.  

At the provincial level employment was greatest among ‘sales and service’ occupations 
(21.1%); however, employment in ‘trades, transport, and equipment operators and related’ 
accounted for the second greatest percentage of employment (16.9%) followed by 
‘management’ (14.4%).  

Table 11-6  Total Labour Force Employment by Occupation, 2011 

Occupation 
LAA RAA Saskatchewan 

Count Percent Count Percent Count Percent 
Business, finance, and 
administration 

 4,175  12.9  27,775  17.8  80,645  14.3 

Education, law and social, 
community and 
government services 

 2,745  8.5  17,150  11  62,310  11.1 

Art, culture, recreation, 
and sport 

 345  1.1  3,120  2.0  10,000  1.8 

Trades, transport, and 
equipment operators and 
related  

 6,135  18.9  25,070  16.1  94,870  16.9 

Natural resources, 
agriculture and related  

 2,640  8.1  4,180  2.7  26,390  4.7 

Management   4,810  14.8  18,085  11.6  81,235  14.4 

Natural and applied 
sciences and related 

 1,175  3.6  9,650  6.2  26,280  4.7 

Health   2,280  7.0  10,700  6.9  38,800  6.9 

Sales and service   6,925  21.3  34,900  22.4  118,755  21.1 

Manufacturing and utilities  1,090  3.3  3,820  2.3  15,445  2.7 

Occupation not 
applicable to NOC 2011 

155 0.5 1,530 1.0 7,595 1.4 

Total1 32,475 100.0 155,980 100.0 562,325 100.0 
NOTE:  
1 Totals may not sum due to rounding. 

SOURCE: Statistics Canada 2013 
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11.2.2.5 Educational Attainment  

In 2011, 28.7% of the population aged 15 years and older held a high school diploma (or 
equivalent), 37.7% had some form of education between the high school and university level, 
and 9.4% at and above the university level. Detailed information on educational attainment 
within the LAA, RAA, and Saskatchewan is presented for 2011 in Table 11-7.  

Table 11-7  Educational Attainment, 2011 

Educational Attainment 

LAA RAA Saskatchewan 

Total Percent Total Percent Total Percent 

No certificate, diploma, or degree 10,665 24.2 41,935 19.6 200,430 24.7 

High school diploma or equivalent 12,650 28.7 63,980 29.9 228,755 28.2 

Apprenticeship or trades 
certificate or diploma 

7,105 16.1 24,350 11.4 98,820 12.2 

College, CEGEP or other non-
university certificate or diploma 

8,150 18.5 34,325 16 127,295 15.6 

University certificate or diploma 
below bachelor level 

1,375 3.1 9,365 4.4 32,780 4.0 

Bachelor's degree 3,035 6.8 29,575 13.7 90,720 11.2 

University certificate, diploma, or 
degree above bachelor level 

1,160 2.6 10,680 5.0 33,705 4.1 

Total population1 44,140 100.0 214,210 100.0 812,505 100.0 

NOTE:  
1 Totals may not sum due to rounding. 

SOURCE: Statistics Canada 2013. 
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11.2.2.6 Individual Annual income (Before Tax) 

In 2015, median total annual income in the LAA was $39,810 while annual employment income 
was $36,607 (see Table 11-8). These annual incomes were slightly less than RAA averages 
($40,034 and $37,274, respectively) but higher than provincial averages ($38,299 and $36,612, 
respectively).   

Table 11-8  Individual Annual Income (Before Tax), 2015 

Location 

Total Income Employment Income 

Median  Mean Median Mean 

Swift Current CA  39,585   49,831   37,274   46,194  

Moose Jaw CD  40,034   51,942   35,939   46,969  

LAA  39,810   50,887   36,607   46,582  

Regina  43,434   54,636   43,089   52,487  

RAA  40,034   52,136   37,274   48,550  

Saskatchewan  38,299   49,409   36,612   46,853  

NOTE: 
Total Income is the sum of monetary receipts including employment income (income form wages and 
salaries, tips, commissioning, and self-employment), income from investment sources, income from 
employer and personal pension sources, other cash income (e.g., child support payments and 
scholarships), and income from government sources (e.g., social assistance, child benefits, Old Age 
Security, and Canada Pension Plan). 

SOURCE: Statistics Canada 2013. 
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11.3 PROJECT INTERACTIONS WITH EMPLOYMENT AND ECONOMY 

Table 11-9 identifies, for each potential effect, the physical activities that might interact with 
employment and economy and result in the identified environmental effect. These interactions 
are indicated by a check mark and are discussed in detail in Section 11.4, in the context of 
effects pathways, standard and project-specific mitigation/enhancement, and residual effects.  

Table 11-9 Project-Environment Interactions with Employment and Economy 

Project Components and Physical Activities 

Potential Environmental Effects 

Change in 
labour supply 
and demand 

Change in 
economy 

Construction 

Site preparation, including clearing and grading of WTG locations, 
access roads, and temporary workspaces 

  

Installation of WTG foundations and turbine erection   

Installation of collector lines and substation   

Reclamation and site landscaping   

Operation and Maintenance 

Operation of WTGs and substation, including access road use   

WTG routine and unplanned maintenance   

Routine and unplanned maintenance of collector and substation 
infrastructure 

  

Decommissioning  

Equipment dismantling, access removal, collector and substation 
removal  

  

Site reclamation   

NOTES: 
“” = Potential interactions that might cause an effect. 
–- = Interactions between the Project and VC are not expected. 
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11.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON 
EMPLOYMENT AND ECONOMY 

11.4.1 Analytical Assessment Techniques 

The following techniques were used to assess change in labour supply and demand: 

• Effects related to labour supply and demand were assessed by comparing the estimated 
available labour force within the LAA and RAA, with estimated labour demand related to 
the Project. 

− The available labour force within the LAA and RAA was estimated by multiplying the 
unemployment rate, from Table 11-4, with the LAA and RAA labour force by relevant 
occupations, from Table 11-6. 

− Project-related labour demand was estimated based on Project expenditures, by phase, 
and economic multipliers obtained from Statistics Canada’s Interprovincial Input-Output 
Model (SCIPIOM), (available from Statistics Canada 2017c). See Appendix J for 
additional information on the estimation of Project-related labour. 

− Potential for wage inflation was estimated by comparing individual annual income in the 
LAA and RAA, from Table 11-8, with labour income per full-time equivalent, derived using 
Statistic’s Canada multipliers. 

• The potential change in economy was based on estimated effects on GDP and government 
revenue, during each project phase, which were derived using multipliers obtained from 
Statistics Canada’s Interprovincial Input-Output Model (SCIPIOM), (available from Statistics 
Canada 2017c). See Appendix J for additional information on the estimation of Project-
related GDP and government revenue. 

11.4.2 Change in Labour Supply and Demand 

11.4.2.1 Project Pathways  

Effect pathways for change in labour supply and demand during construction, operation and 
maintenance, and decommissioning are as follows: 

• Project expenditures on labour will result in direct employment 

• Project purchases of goods and services from local and regional businesses could create 
indirect employment  

• The purchase of consumer goods and services by individuals who are employed directly or 
indirectly by the Project could create induced employment 
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• Project demand for and compensation of direct labour could result in increased 
competition for and cost of labour (wage inflation)  

• Project-related indirect and induced employment and labour income could result in 
increased competition for and cost of labour (wage inflation). 

Detailed information related to Project capital expenditures (CAPEX), operational expenditures 
(OPEX), and decommissioning expenditures (ABEX) as well as related employment is provided in 
Appendix J.  

11.4.2.2 Mitigation  

As a mitigation and enhancement measure specific to change in labour supply and demand, 
Algonquin and its prime contractor will engage early in consultation activities to enhance 
employment and business opportunities associated with the Project.  

11.4.2.3 Project Residual Effect  

11.4.2.3.1 Construction 

11.4.2.3.1.1 Project Workforce 

The Project’s peak construction workforce is estimated at approximately 45 to 90 FTEs. Of this 
peak construction workforce, approximately half (30 persons) are expected to be LAA and RAA 
residents with the remainder comprised of residents from other parts of Canada (outside 
Saskatchewan). It is estimated that one-third of the peak LAA/RAA workforce will be comprised 
of persons with positions related to the National Occupational Classification (NOC) ‘business, 
finance, and administration’ (e.g., administrators, financial analysts, security, housekeeping). The 
remaining two-thirds is estimated to be comprised of persons with positions related to the NOC 
‘trades, transport, and equipment operators’ (e.g., electricians, crane operators, heavy 
equipment operators, and general labourers). Additional information on estimated direct, 
indirect, and induced labour associated with the Project is provided in Appendix J. 

Table 11-10 compares the Project’s estimated workforce demand from within the LAA and RAA, 
with the estimated labour availability by occupation class.  
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Table 11-10 Estimated Occupations Required During Construction (at Peak) and 
Estimated Labour Availability, LAA and RAA 

Position by NOC 

Project Demand for 
Labour 

Estimated Labour 
Availability  

LAA RAA LAA RAA 

Business, finance, and administration 5 10 175 1,481 

Trades, transport, and equipment operators 10 20 258 1,436 

Total 15 30 433 2,917 

NOTE:  
Labour availability was estimated by multiplying area unemployment rates by baseline employment by 
occupation.  

SOURCE: Algonquin 2017; economic multipliers taken from Statistics Canada 2017c. 

 

From Table 11-10, the estimated available labour supply of persons with positions related to 
‘business, finance, and administration’ and ‘trades, transport, and equipment operators’ 
exceeds Project demand for these positions. Since the available supply of labour within the LAA 
and RAA exceeds estimated Project demands is not expected that the Project will contribute to 
labour shortages; adverse effects are not expected. Through mitigation measures 
(see Section 11.4.2.2) such as early engagement, it is anticipated that local employment with 
the Project will be enhanced.  

As the Project transitions from construction to operation and maintenance the peak LAA/RAA 
workforce will decrease from 30 persons to an estimated annual operations workforce of 
approximately 7-15 FTEs. While a loss of direct employment from construction to operation and 
maintenance will occur, the relatively short-term nature of Project construction is known and will 
be anticipated by workers who are employed by the Project. Labour income, skills and 
experience gained while employed with the Project will further offset adverse effects. In the 
case of gained skills and experience, these benefits of employment could improve qualifications 
for employment for future projects and opportunities.  

11.4.2.3.1.2 Potential for Wage Inflation 

Total domestic labour income associated with Project construction is estimated at $28 million. 
Direct employment accounts for approximately 41% ($11.4 million) of total labour income with 
indirect and induced employment accounting for the remaining 59% ($16.6 million). The 
average cost of Project direct labour is estimated at $134,117/FTE Canada-wide. The average 
cost of Project-associated indirect and induced labour is estimated at $58,378/FTE and 
$46,400/FTE respectively. Additional information on direct, indirect, and induced labour income 
associated with the Project construction is provided in Appendix J. 
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In comparison to baseline conditions the estimated cost of direct labour is 3.7 times greater than 
median employment income in the LAA and 3.6 times greater that the median employment 
income in the RAA. Likewise, the estimated cost of indirect labour is 1.6 times greater than 
employment income in the LAA and RAA, while estimated cost of induced labour is 1.3 times 
greater than baseline employment income in the LAA and 1.2 times greater than baseline 
employment income in the RAA. Because the cost of labour associated with the project is 
greater than baseline conditions the Project has the potential to contribute to wage inflation. 
However, because of the relatively short term duration of construction (1.5 years) and the small 
size of the Project workforce relative to the overall labour force within the LAA and RAA), no 
adverse effects on the cost of labour (i.e., wage inflation) are expected.   

For the residual effect on labour supply and demand during construction, the direction is 
positive. 

11.4.2.3.2 Operation and Maintenance 

11.4.2.3.2.1 Project Workforce 

The Project’s annual operation and maintenance workforce is estimated at approximately 
seven persons. The operation and maintenance workforce is anticipated to be comprised of 
positions related to the NOCs ‘management’ (e.g., site supervisor), ‘business, finance, and 
administration’ (e.g., computer/network support), and ‘trades, transport, and equipment 
operators and related’ (e.g., electrical technicians, general maintenance/repairs).  

It is Algonquin’s preference to hire local workers. Because certain operation and maintenance 
positions require specialized training and experience Algonquin will implement measures (see 
Section 11.4.2.2) such as early engagement and investments in education, to increase the 
likelihood of local hires. Based on the small size of the operations workforce relative the size of 
the available labour force the Project is not expected to contribute to labour shortages; adverse 
effects are also not expected.  

As the Project transitions form operation and maintenance into decommissioning the Project’s 
workforce will increase from seven persons to an estimated peak decommissioning workforce of 
30 persons. This transition will see an overall increase in direct employment; however, there is 
potential for the loss of direct employment among operation and maintenance personal not 
trained or skilled in decommissioning activities. Labour income, skills and experience gained 
while employed with the Project is anticipated to offset adverse effects related to this loss of 
direct employment. In the case of gained skills and experience, these benefits of employment 
could improve qualifications for employment for future projects and opportunities.  
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11.4.2.3.2.2 Potential for Wage Inflation 

Annual labour income associated with Project operation and maintenance is estimated at 
$810,000. Direct employment accounts for approximately 89% ($720,000) of annual labour 
income with indirect and induced employment accounting for the remaining 11% ($90,000). The 
average cost of direct labour is estimated at $102,225/FTE Canada-wide. The average cost of 
indirect and induced labour is estimated at $45,017/FTE and $40,914/FTE respectively. Additional 
information on direct, indirect, and induced labour income associated with the Project 
operation and maintenance is provided in Appendix J. 

In comparison to baseline conditions the estimated cost of direct labour is 2.8 times greater than 
median baseline employment income in the LAA. The cost of Project-associated indirect and 
induced labour is 1.2 and 1.1 times greater, respectively, than median baseline employment 
income in the LAA. Because the cost of labour associated with the project is greater than 
baseline conditions the Project has the potential to contribute to wage inflation. However, 
because of the small size of the Project workforce relative to overall LAA labour force adverse 
effects on the cost of labour (i.e., wage inflation) are expected to be negligible in magnitude.   

For the residual effect on labour supply and demand during operation and maintenance, the 
direction is positive. 

11.4.2.3.3 Decommissioning  

11.4.2.3.3.1 Project Workforce 

Conceptually, the Project’s peak decommissioning workforce is estimated at 30 persons. 
Considering the timing of decommissioning (estimated to occur a minimum of 25 years after 
construction; however, it may be longer), summary information regarding the estimated 
composition of the decommissioning workforce by occupation is not provided.  

As with construction and operation and maintenance, it is Algonquin’s preference to hire local 
workers during decommissioning. While mitigation and enhancement measures proposed in 
Section 11.4.2.2 are anticipated to mitigate adverse effects and enhance beneficial effects, 
because decommissioning is estimated to occur 25-years (or longer) into the future confidence 
in the effectiveness of proposed mitigation measures is reduced. Similarly, because of the timing 
of decommissioning, the availability of the LAA and RAA labour force skilled in decommissioning-
related occupations is also unknown. As such adverse effects are conservatively assessed as low 
in magnitude.  
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Following the completion of decommissioning direct employment with the Project will cease. 
While this loss of direct employment will occur the relatively short-term nature of Project 
decommissioning is known and will be anticipated by workers who are employed by the Project. 
Labour income, skills and experience gained while employed with the Project are anticipated to 
offset adverse effects. In the case of gained skills and experience, these benefits of employment 
could improve qualifications for employment for future projects and opportunities.  

11.4.2.3.3.2 Potential for Wage Inflation  

Total labour income associated with decommissioning is estimated at $12 million (2017 dollars) 
based on conceptual ABEX estimates. Based on conceptual employment estimates (see 
Section 11.4.2.3.3 – Project Workforce) the cost of Canada-wide labour is estimated at $103,000 
for direct employment, $59,000 for indirect employment, and $41,000 for induced employment. 
Because decommissioning is estimated to occur 25-years into the future location-specific 
information on labour income is not presented.  

Based on the timing of decommissioning, qualification of Project effects on wage inflation is 
limited. Compared to LAA and RAA baseline conditions the Project’s cost of labour is greater 
than average employment income and as such the Project has the potential to contribute to 
wage inflation. However, as with construction and operation and maintenance, the relatively 
small size workforce and duration (estimated at two years) of decommissioning will reduce the 
overall magnitude of effects.   

For the residual effect on labour supply and demand during decommissioning, the direction is 
positive. 

11.4.3 Change in Economy 

11.4.3.1 Project Pathways  

Effect pathways for change in employment and economy during all Project phases (i.e., 
construction, operation and maintenance, and decommissioning) are as follows: 

• Project expenditures on labour will contribute to federal and provincial GDP and 
government revenues 

• Project purchases of goods and services from local and regional businesses will contribute to 
federal and provincial GDP and government revenues 

• The purchase of consumer goods and services by individuals who are employed directly or 
indirectly by the Project will contribute to GDP and government revenue 

Detailed information related to Project expenditures is provided in Appendix J.  
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11.4.3.2 Mitigation  

As a mitigation and enhancement measure specific to change in economy, Algonquin and its 
prime contractor will engage early in consultation activities to enhance employment and 
business opportunities associated with the Project.  

11.4.3.3 Project Residual Effect  

11.4.3.3.1 Construction 

11.4.3.3.1.1 Gross Domestic Product 

Domestic capital expenditures (CAPEX) are predicted to generate $79.6 million in GDP, of which 
45% ($35.7 million) will be generated in Saskatchewan and 55% ($43.9 million) within other parts 
of Canada. GDP effects are not calculated at the LAA and RAA level. Additional information on 
estimated direct, indirect, and induced GDP associated with the Project construction is provided 
in Appendix J. 

11.4.3.3.1.2 Government Revenues 

In total, it is estimated that $16.6 million in federal government revenue will be generated during 
Project construction through the collection of corporate income tax, personal income tax and 
sales taxes. Provincial government revenue (across Canada) is estimated at $13.6 million. Direct 
effects account for 46% of total federal government effects and 44% of provincial government 
effects. Government revenues realized in the province of Saskatchewan account for 35% of 
total federal revenues and 40% of provincial government revenues (across Canada). Additional 
information on estimated direct, indirect, and induced GDP associated with the Project 
construction is provided in Appendix J. 

For this residual effect on the economy during construction, the direction is positive. 

11.4.3.3.2 Operation and Maintenance 

11.4.3.3.2.1 Gross Domestic Product 

Expenditures on operations and maintenance (OPEX) are expected to generate $0.7 million 
annually in GDP all of which is estimated to be generated in Saskatchewan. GDP effects are not 
calculated at the LAA/RAA level. Additional information on estimated GDP associated with the 
Project construction is provided in Appendix J. 
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11.4.3.3.2.2 Government Revenues 

Operation and maintenance activities are estimated to generate $0.4 million in federal 
government revenue and $0.3 million in provincial government revenue annually. Direct effects 
account for 50% of total federal government effects and 33% of total provincial government 
effects. The Project’s annual contribution to municipal government revenue is estimated at $0.8 
million (primarily property tax). Government revenues realized in the province of Saskatchewan 
account for 50% of total federal revenues, 67% of provincial government revenues (across 
Canada), and 100% of municipal government revenues. Additional information on estimated 
government revenue associated with the Project construction is provided in Appendix J. 

For the residual effect on the economy during operation and maintenance, the direction is 
positive. 

11.4.3.3.3 Decommissioning  

It is estimated that expenditures during decommissioning (ABEX) could generate $35 million in 
GDP, all of which is estimated to occur in Saskatchewan. Direct effects are estimated to 
account for 63% ($22 million) of generated GDP, indirect effects 23% ($8 million), and indirect 
effects 14% ($5 million).  GDP effects are not calculated at the LAA/RAA level. Since 
decommissioning is estimated to occur 25-years (or longer) into the future, at which time 
government tax rates will likely differ from those available at the time of writing, estimates of 
government revenue are not provided. 

For the residual effect on the economy during decommissioning, the direction is positive. 

11.4.4 Summary of Project Residual Environmental Effects 

Table 11-11 summarizes the residual effects on employment and economy. 
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Table 11-11 Project Residual Effects on Employment and Economy 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Socio-econom
ic 

C
ontext 

Change in labour 
supply and 
demand 

C P N/A N/A N/A N/A N/A N/A 

O P N/A N/A N/A N/A N/A N/A 

D P N/A N/A N/A N/A N/A N/A 

Change in 
economy  

C P N/A N/A N/A N/A N/A N/A 

O P N/A N/A N/A N/A N/A N/A 

D P N/A N/A N/A N/A N/A N/A 

KEY 
See Table 11-2 for detailed 
definitions 

Project Phase 
C: Construction 
O: Operation and Maintenance 
D: Decommissioning 

Direction:  
P: Positive 
A: Adverse 
N: Neutral 

Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 

Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Multiple irregular event 
R: Multiple regular event 
C: Continuous  

Reversibility:  
R: Reversible 
I: Irreversible  

Socio-Economic Context:  
R: Resilient  
NR: Not resilient  
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11.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
EMPLOYMENT AND ECONOMY 

The project residual effects described in Section 11.4 are likely to interact cumulatively with 
residual environmental effects from other physical activities (past, present, and reasonably 
foreseeable). The resulting cumulative environmental effects are assessed. This is followed by an 
analysis of the project contribution to cumulative effects. Future projects and activities that are 
reasonably foreseeable are defined as those that (a) have been publicly announced with a 
defined project execution period and with sufficient project details that allow for a meaningful 
assessment, (b) are currently undergoing an environmental assessment or (c) are in a permitting 
process. 

The assessment of cumulative effects is initiated with a determination of whether two conditions 
exist: 

• the Project has residual environmental effects on the VC and 

• the residual effects could act cumulatively with residual effects of other past, present, or 
reasonably foreseeable future physical activities 

If either is not met, the assessment of cumulative effects concludes with a statement that further 
assessment of cumulative effects is not warranted because the Project does not interact 
cumulatively with other projects or activities.  

11.5.1 Project Residual Effects Likely to Interact Cumulatively 

Table 4-4 in Section 4.0, Environmental Assessment Scope and Methodology, presents the 
project and physical activities inclusion list, which identifies other projects and physical activities 
that might act cumulatively with the Project. Where residual environmental effects from the 
Project act cumulatively with residual effects from other projects and physical activities  
(Table 11-12), a cumulative effects assessment is undertaken to determine their significance.  

The assessment of the cumulative environmental effects that are likely to result from the Project 
in combination with other projects and physical activities are discussed in subsequent sections.  
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Table 11-12  Interactions with the Potential to Contribute to Cumulative Effects 

Type of Project/Activity 

Change in 
Labour Supply 
and Demand 

 
Change in 
Economy 

Past and Present Physical Activities and Resource Use 

Agricultural Conversion   

Oil and Gas Developments   

Power Generation, Transmission and Distribution   

Morse Wind Farm   

Centennial Wind Farm   

Recreational Activities   

Residential Developments   

Resource Extraction Activities   

Belle Plaine Potash Solution Mine   

Sodium Sulphate Mine   

Road Developments   

Project-Related Physical Activities   

Future Physical Activities 

Pasqua to Swift Current 230 kV Transmission Line Project   

SaskPower Blue Hill Interconnection Project   

Chinook Power Station   

Potential future gas plant   

11.5.2 Change in Labour Supply and Demand 

11.5.2.1 Cumulative Effect Pathways  

Cumulative effect pathways for change in labour supply and demand are as follows: 

• Reasonably foreseeable future projects and physical activities identified as having an 
interaction with the Project will create direct employment adding to cumulative direct 
employment effects within the RAA. These projects and physical activities will also result in 
indirect employment (because of cumulative purchases of goods and services from local 
and regional businesses) and induced employment (because of the cumulative purchases 
of consumer goods and services by individuals who are employed directly or indirectly by 
these projects and physical activities). Cumulative effects would occur during the 
construction (2019-2020), operation and maintenance (2021 to 2046), and decommissioning 
(2046-2048) phases of the Project.  
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• Cumulative demand for labour from reasonably foreseeable future projects may contribute 
to increased competition for and cost of labour (wage inflation). Cumulative effects would 
occur during the construction (2019-2020), operation and maintenance (2021 to 2046), and 
decommissioning (2046-2048) phases of the Project. 

The contribution of past projects and physical activities on change in labour supply and 
demand is captured in the description of baseline conditions (Section 11.2) and the assessment 
of residual effects (Section 11.4.2).  

11.5.2.2 Mitigation for Cumulative Effects  

Implementation of proposed mitigation measures identified in Section 11.4.2.2 will reduce the 
Project’s contribution to adverse cumulative effects on change in labour supply and demand. 
No additional mitigation measures are proposed for Project contributions to address cumulative 
effects on change in labour supply and demand. It is expected that future projects that require 
regulatory approval will be subject to similar mitigation through environmental assessment and 
permitting processes.  

11.5.2.3 Cumulative Effects 

The Project’s contribution to cumulative effects on labour supply and demand is expected to be 
positive with the employment and compensation of regional workers. In the cumulative case, 
that of the Project as well as projects and activities listed in Table 11-13, cumulative expenditures 
on labour are expected to result in changes in employment and income; however, due to the 
size and diversity of the RAA’s labour force (see Sections 11.2.2.2 through 11.2.2.4), changes in 
employment and employment income are expected to be minimal. In consideration of this 
socio-economic context and with the implementation of mitigation measures described in 
Section 11.5.3.3, as well as those anticipated to be implemented by proponents of reasonably 
foreseeable future projects and activities subject to regulatory review, cumulative effects are 
expected to be positive in direction. Adverse residual cumulative effects are not anticipated. 

11.5.3 Change in Economy 

11.5.3.1 Cumulative Effect Pathways  

Cumulative effect pathways for change in economy are as follows: 

• Expenditures on labour, and goods and services on the part of reasonably foreseeably future 
projects and physical activities identified as having an interaction with change in labour 
supply and demand have the potential to cumulatively affect direct, indirect, and induced 
business activity within the RAA and increase GDP in SK and Canada in 2018/2019 (during 
the Project’s construction phase). 
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The contribution of past projects and physical activities on change in labour supply and 
demand is captured in the description of baseline conditions (Section 11.2) and the assessment 
of residual effects (Section 11.4.3).  

11.5.3.2 Mitigation for Cumulative Effects 

Implementation of proposed mitigation measures identified in Section 11.4.3.2 will reduce the 
Project’s contribution to adverse cumulative effects on change in labour supply and demand. 
No additional mitigation measures are proposed for Project contributions to address cumulative 
effects on change in labour supply and demand. It is expected that future projects that require 
regulatory approval will be subject to similar mitigation through environmental assessment and 
permitting processes.  

11.5.3.3 Cumulative Effects 

In the cumulative case the Project will account for a minimal percentage of total capital 
expenditures associated with reasonably foreseeable projects within the RAA in 2019 
(corresponds with overlapping periods of construction). Beginning in 2021, Project OBEX will 
begin to contribute to total cumulative expenditures within the RAA. The relative percentage of 
expenditures attributable to the Project is assumed to be minimal in comparison to regional 
trends. As currently estimated, Project ABEX would begin contributing to cumulative 
expenditures beginning in 2046. The relative percentage of expenditures attributable to the 
Project during decommissioning is assumed to be minimal in comparison to regional trends. 
Mitigation measures described in Section 11.5.3.2 are anticipated to enhance the Project’s 
effects on the RAA economy.  

Over the life of the Project regional cumulative expenditures on labour, equipment, materials, 
goods, and services will contribute to increased GDP (federal and provincial) and government 
revenue (federal, provincial, and municipal). Effects will be positive in direction.  

11.5.3.4 Summary of Cumulative Effects 

Table 11-13 summarizes cumulative environmental effects on employment and economy. 
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Table 11-13 Residual Cumulative Effects  

Residual Cumulative 
Effect 

Residual Cumulative Effects Characterization 

Direction 

M
agnitude 

G
eographic Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in labour supply and demand 

Residual cumulative 
effect  

P N/A N/A N/A N/A N/A N/A 

Contribution from 
the Project to the 
residual cumulative 
effect 

The Project is estimated to account for a minimal percentage of estimated 
labour demand in 2019 through 2046 (coincides with construction through 
operation and maintenance and decommissioning). 

Change in economy 

Residual cumulative 
effect  

P N/A N/A N/A N/A N/A N/A 

Contribution from 
the Project to the 
residual cumulative 
effect 

The Project accounts for minimal percentage of total capital expenditures 
associated with reasonably foreseeable projects within the RAA in 2019 in 
comparison to regional trends. Beginning in 2021, Project OBEX will begin to 
contribute to total cumulative expenditures within the RAA; these expenditures 
are also assumed to be minimal in comparison to regional trends. As currently 
estimated, Project ABEX would begin contributing to cumulative expenditures 
beginning in 2046. The relative percentage of expenditures attributable to the 
Project during decommissioning is assumed to be minimal in comparison to 
regional trends. 

KEY 
See Table 11-2 for detailed 
definitions 

Direction:  
P: Positive 
A: Adverse 
N: Neutral 

Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 

Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  

Reversibility:  
R: Reversible 
I: Irreversible  

Socio-Economic Context:  
R: Resilient  
NR: Not resilient  

 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Assessment of Potential Effects on Employment and Economy  
December 2017 

  11.29 
 

11.6 DETERMINATION OF SIGNIFICANCE 

11.6.1 Significance of Project Residual Effects 

With the implementation of mitigation measures and in consideration of existing conditions, 
Project expenditures (i.e., CAPEX, OPEX, and ABEX), and resultant changes in employment, 
labour income, government revenue and contributions to provincial and federal GDP, Project 
residual effects are assessed as being positive in direction. Adverse effects on labour supply and 
demand and economy are not predicated. As such, and in accordance with the significance 
definition provided in Section 11.1.6, a determination of significance is not made.   

11.6.2 Significance of Cumulative Effects 

In a scenario where projects identified in the cumulative effects case were constructed, the 
capital expenditures within the RAA would cumulatively affect labour supply and demand and 
contribute to increased government revenue and provincial and federal GDP. In consideration 
of existing conditions, the magnitude of potential regional expenditure in the cumulative case as 
well as resultant changes in employment, labour income, government revenue and 
contributions to provincial and federal GDP, cumulative residual effects are assessed as being 
positive in direction. Residual averse cumulative effects on labour supply and demand and 
economy are not predicated. As such, and in accordance with the significance definition 
provided in Section 11.1.6, a determination of significance is not made. 

11.6.3 Project Contribution to Cumulative Effects 

For change in labour supply and demand the Project is estimated to account for a minimal 
percentage of estimated labour demand in 2019 through 2046 (coincides with construction 
through operation and maintenance and decommissioning). For change in economy the 
Project accounts for minimal percentage of total capital expenditures associated with 
reasonably foreseeable projects within the RAA in 2019 in comparison to regional trends. 
Beginning in 2021, Project OBEX will begin to contribute to total cumulative expenditures within 
the RAA; these expenditures are also assumed to be minimal in comparison to regional trends. 
As currently estimated, Project ABEX would begin contributing to cumulative expenditures 
beginning in 2046. The relative percentage of expenditures attributable to the Project during 
decommissioning is assumed to be minimal in comparison to regional trends. 
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11.7 PREDICTION CONFIDENCE 

The confidence in the conclusions made in this assessment are a function of the quality and 
quantity of baseline data, level of understanding of the effect mechanisms, assumptions made, 
and effectiveness of mitigation measures. There is a moderate degree of confidence in the 
assessment of adverse effects on labour supply and demand because of uncertainty about 
future economic conditions in the LAA/RAA. The extent of employment of local and regional 
workers will also depend on how many workers choose to respond to recruitment activities. Due 
to the use of multiple assumptions in estimating government revenue confidence is low to 
moderate. Because the significance conclusions made regarding residual effects on 
employment and economy are based on uncertainty, conclusions are made with a low to 
moderate level of confidence. 

11.8 FOLLOW-UP AND MONITORING 

No follow-up and monitoring is proposed. 
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12.0 ASSESSMENT OF POTENTIAL EFFECTS ON COMMUNITY 
SERVICES AND INFRASTRUCTURE 

12.1 SCOPE OF ASSESSMENT 

Community services and infrastructure is selected as a VC because activities during Project 
phases place increased demands on local services and infrastructure, such as community 
services (e.g., accommodation, restaurants, etc.), health and emergency services (e.g., fire, 
police, ambulance, etc.), and transportation infrastructure. This section of the EIS defines and 
describes the scope of the assessment of potential effects on community services and 
infrastructure. 

12.1.1 Regulatory and Policy Setting 

The scope of this section takes into consideration guidance provided by the final TOR outlined 
for the Project and the Saskatchewan Environmental Assessment Act, 1980 (Government of 
Saskatchewan 1980b). 

12.1.2 Consideration of Issues Raised during Engagement 

During consultation and engagement, local residents, First Nations, regulators, and other 
interested parties were provided with the opportunity to express opinions, concerns or issues 
related to the Project. The nature of the comments received with regard to community 
development was generally positive and reflected an interest by individuals to provide services 
to the Project and gain economic benefits. 

The assessment of potential effects on community services and infrastructure outlined in this 
section includes information on the potential effects of the Project on demands on infrastructure 
and services, and considers comments received during consultation. 

12.1.3 Potential Effects, Pathways and Measurable Parameters 

Potential effects, effect pathways and the measurable parameters used to characterize and 
assess effects on the community services and infrastructure VC are provided in Table 12-1. 
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Table 12-1 Potential Effects, Effects Pathways and Measurable Parameters for 
Community Services and Infrastructure 

Potential 
Environmental Effect Effect Pathway  

Measurable Parameter(s) and 
Units of Measurement 

Change in 
community services 
and infrastructure 

• During construction of the Project there 
will be an increase of workforce that 
could increase demands for 
community services (e.g., restaurants) 
and draw on temporary 
accommodations (e.g., hotels, motels, 
or campgrounds) 

• During construction, the temporary 
workers and construction activities 
could lead to incidents that would 
increase the demand of services such 
as health, emergency and policing 
services. 

• During construction of the Project there 
will be an increase in transportation 
volume (transportation of materials, 
equipment and workers) that could 
increase the demand on the 
transportation infrastructure and 
potentially contribute to traffic 
accidents (e.g., collisions) that would 
draw on services such as health, 
emergency, and policing services.  

• Population and workforce 
• Number of lodging units (e.g., 

hotel/motel rooms) 
• Restaurant capacity  
• Service provider (e.g., number 

of police officers) and 
infrastructure capacity (e.g., 
number of beds at the 
hospital) 

• Transportation network 
capacity 

• Change in traffic volumes and 
patterns 

12.1.4 Boundaries 

12.1.4.1 Spatial Boundaries 

The following spatial boundaries are defined for the community services and infrastructure 
assessment: 

Project Development area (PDA) – The PDA is represented by the physical Project footprint and 
consists of the area of physical disturbance associated with Project components, i.e., WTGs, 
access roads, collector lines, substation, and temporary workspaces. 

Local Assessment Area (LAA) – The LAA consists of the PDA and the boundaries of all RMs 
traversed by the PDA. The LAA represents the area where direct and indirect effects on 
community services and infrastructure are likely to be the most pronounced or identifiable. 
Communities considered in the assessment include the RMs of Lawtonia and Morse. Due to their 
close proximity to the PDA and location on the TransCanada Highway, the Towns of Herbert and 
Morse are also included in the LAA. 
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Regional Assessment Area (RAA) – The RAA consists of the PDA, LAA and the following 
communities: the Village of Hodgeville, and the City of Swift Current. 

See Figure 12-1 for the community services and infrastructure assessment areas. 

12.1.4.2 Temporal Boundaries 

Construction: Up to 1.5 years. Peak construction activity period associated with site preparation, 
construction (i.e., WTG installation, access road construction, collector line installation, substation 
construction), reclamation of temporary workspace and commissioning.  

Operation and Maintenance: From commissioning through the life of the Project (at a minimum 
approximately 25 years).  

Decommissioning: A two-year period at the end of the life of the Project, comprising the 
removal of above-ground facilities and a portion of the foundations, abandonment in place of 
underground collector lines and any associated reclamation activities. As part of 
decommissioning, certain components will be left in place as this approach usually results in 
fewer environmental effects. 

12.1.4.3 Administrative and Technical Boundaries 

The following administrative and technical boundaries apply to the assessment of community 
services and infrastructure: 

• RM boundaries 

• Local community boundaries 

• Local and regional service boundaries for infrastructure and service providers (e.g., health, 
police, and emergency services) 
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12.1.5 Residual Effects Characterization 

Table 12-2 provides a qualitative measure of the characterization of residual environmental 
effects for community services and infrastructure. 

Table 12-2 Characterization of Residual Effects on Community Services and 
Infrastructure 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Direction The long-term trend of the 
residual effect 

Positive – effect is positive compared to baseline 
conditions 
Adverse – effect is negative compared to baseline 
conditions 
Neutral – no net change in measurable parameters 

Magnitude The amount of change in 
measurable parameters or 
the VC relative to existing 
conditions  

Negligible – no measurable change in the 
environmental effect that might or might not be 
detectable, but within the range of natural variability 
Low – effect occurs that might or might not be 
detectable, but is in the normal range of variability 
Moderate – effect occurs that is detectable, but at a 
modest level (e.g., nearing available capacity of 
infrastructure and services, affect the viability or 
displace public use of infrastructure and services)   
High – effect will result in a demonstrable change in 
community services and infrastructure 

Geographic 
Extent  

The geographic area in 
which a residual effect 
occurs  

PDA – residual effects are restricted to the PDA 
LAA – residual effects extend into the LAA 
RAA – residual effects interact with those of other 
projects in the RAA 

Duration The period of time required 
until the measurable 
parameter or the VC returns 
to its existing condition, or the 
residual effect can no longer 
be measured or otherwise 
perceived 

Short-term – residual effect restricted to the duration 
of the activity 
Medium-term – residual effect extends throughout 
construction and up to 10 years during operation, or 
throughout the operation phase alone  
Long-term – residual effect extends beyond 
decommissioning  

Frequency Identifies how often the 
residual effect occurs and 
how often during the Project 
or in a specific phase 

Single event – occurs once 
Multiple irregular event – occurs at no set schedule 
Multiple regular event – occurs at regular intervals  
Continuous – occurs continuously 
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Table 12-2 Characterization of Residual Effects on Community Services and 
Infrastructure 

Characterization Description 
Quantitative Measure or Definition of Qualitative 

Categories 

Reversibility Pertains to whether a 
measurable parameter or 
the VC can return to its 
existing condition after the 
project activity ceases 

Reversible – the residual effect is likely to be reversed 
after activity completion and/or reclamation 
Irreversible – the residual effect is unlikely to be 
reversed or returned to baseline conditions 

Ecological and 
Socio-economic 
Context 

Existing condition and trends 
in the area where residual 
effects occur 

Low Context —sparsely populated region with 
relatively few service centres 
Moderate Context —a mix of sparsely populated 
areas along with more populated, urban centres 
High Context —densely populated area with several 
urban centres  

12.1.6 Significance Definition 

A significant adverse residual effect of the Project on community services and infrastructure 
occurs when there is an exceedance of available capacity, or a substantial decrease in the 
quality of a service provided, on a persistent and ongoing basis, which cannot be mitigated with 
current or anticipated programs, policies, or mitigation. 

12.2 EXISTING CONDITIONS FOR COMMUNITY SERVICES AND 
INFRASTRUCTURE 

This section provides an overview of existing conditions for the LAA and RAA with respect to 
community services (e.g., accommodations); health, emergency, and social services; and 
transportation.  

12.2.1 Methods 

Describing the baseline setting relies upon the collection of data from a variety of sources, 
including: 

• government sources, such as:  

− publicly available service provider information from responsible agencies (e.g., regional 
health authorities) 

• industry sources, including motel accommodation and service providers 
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• key respondent interviews (e.g., municipal representatives, health and emergency service 
providers, service providers) 

• consultation and engagement activities carried out by Algonquin  

12.2.2 Results 

12.2.2.1 Community Services 

The Town of Herbert is located 10 km north of the Project. Accommodations available include a 
motel and seasonal campground. The Lone Eagle Motel has 12 rooms. The campground 
provides 11 full-service and 4 unserviced sites, where reservations are required well in advance 
(Gossweiler 2017, pers. comm.). The Herbert Family Restaurant and Highway Inn Restaurant have 
a seating capacity of 60 and 50, respectively (Da 2017, pers. comm.; Suthar 2017, pers. comm.). 
The Country Hill Catering can accommodate 30 people on site or provides mobile catering 
services for up to 700 people (Wiebe 2017, pers. comm.). The Klassen’s Deli and Country Cut 
Meats provides soup and sandwich options for lunch as well as meat for purchase. Herbert also 
has the Six Star Grocery store (Makow 2017, pers. comm.).  

The Town of Morse is located 14 km northeast of the Project and has the Morse campground 
with 10 full service sites for accommodations (Knight 2017 pers. comm.; Morse 2017). In addition, 
the Morse Apartments are available for both short and long-term rental and have 5 apartments, 
with 1, 2 and 3 bedroom options (Knight 2017 pers. comm., Landsmen 2017, pers. comm.). The 
Elkhorn Bar & Diner offers a beer parlour and restaurant with maximum seating capacity of 100 
people and an additional 80-person capacity with the banquet room. They will accommodate 
a large group for supper if given notice (Adamson 2017, pers. comm.; Morse 2017). Morse also 
has the Morse Grocery store (Knight 2017, pers. comm.; Morse 2017). 

The Village of Hodgeville is located 14 km southeast of the Project and has the Hodgeville 
campground and Hodgeville Skool Inn & Hub for accommodations. The Hodgeville 
campground has approximately 10 sites including 3 electrical sites (Funk 2017, pers. comm.). The 
Hodgeville Skool Inn & Hub has 6 rooms and 4 suites (Hodgevillehub 2017). The Coyote Kitchen 
has capacity for up to 100 people and is the only restaurant in Hodgeville (Wakefield 2017, pers. 
comm.). There is also a Co-op gas station and convenience store (Funk 2017, pers. comm.).  

Swift Current (located 35 km west of the closest proximity to the PDA) offers numerous 
accommodation and restaurant services. 
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12.2.2.2 Health, Emergency and Social Services 

Health, emergency and social services are discussed in the context of the RAA because this is 
the scale over which these services are offered. 

Emergency 911 services for the Town of Herbert will dispatch ambulance services from Swift 
Current (located 47 km southwest of the Town of Herbert) and patients will be taken to Swift 
Current depending on the required treatment (Cornelson 2017, pers. comm.). The Town of Morse 
has a medical clinic which is open every Wednesday afternoon (Knight 2017, pers. comm.). 

Table 12-3 describes the hospitals and health care facilities, including services and staff available 
located within the RAA. 

Table 12-3 Hospitals and Health Care Facilities in the Regional Assessment Area 

Community 
Hospital/Medical 

Clinics Services Available Staff 

Morse Morse Medical 
Clinic 

• Clinic hours • One family physician 

Herbert Herbert and 
District 
Integrated 
Health Facility  

• 6 acute care beds; 36 long-term 
care beds 

• Emergency care, outpatient 
procedures, home care 

• Laboratory and X-ray 
• Mental health, addictions, child 

& youth counsellor 
• Speech language pathology, 

dietician, physiotherapy 

• Facility includes over 110 
staff including full, part-
time and casual nursing, 
administrative and support 
staff.  

• One family physician. 

Hodgeville Hodgeville 
Health Centre 

• Home care 
• Laboratory 
• Mental health, addictions, child 

& youth counsellor 
• dietician, physiotherapy 

• One family physician, one 
nurse practitioner 

Swift 
Current 

Cypress 
Regional 
Hospital and 
Swift Current 
Clinics 

• 91 acute care beds 
• Emergency department, internal 

and general medicine, intensive 
care 

• Radiology 
• Obstetrics and gynaecology, 

pediatrics 
• Pathology 

• Family Physicians 
• General Surgeon 
• Obstetrics/Gynecology 
• Pediatrician 
• Psychiatrist 
• Urologist 
• Opthalmology 
• Internist 
• Radiologist 
• Anesthesiologist 

SOURCES: Cypress Health Region (CHR) n.d.; Herbert n.d.; Schmidt 2017, pers. comm. 
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The closest Royal Canadian Mounted Police (RCMP) detachment is located in the Town of 
Morse. Staffing levels in the detachment consist of 1 sargent and 4 constables (Doyle 2017, pers. 
comm.; Knight 2017, pers. comm.). The RCMP detachment in Morse patrols the RMs of Morse, 
Chaplin, Enfield and Lawtonia. 

The Town of Herbert, Town of Morse and Village of Hodgeville all have volunteer fire 
departments. The Town of Herbert has 15 volunteer fire fighters and 7 Emergency Medical 
Responders or first responders. The town has an ambulance that can bring supplies to 
emergencies, but cannot transport patients. The Town of Herbert has two fire trucks, including 
one for grass fires (i.e., a truck with a down spout specifically useful for ground fires) and shares 
the jaws-of-life with the Town of Morse (Cornelson 2017, pers. comm.). The Village of Hodgeville 
has two trucks available including a grass fire truck. The Village of Hodgeville also has 5 first 
responders available in an emergency situations (Funk 2017, pers. comm.). 

Social and community services in the RAA are provided through municipal departments, 
provincial and federal government offices, and not-for-profit organizations.In Saskatchewan, the 
Ministry of Social Services provides child and family services; income support programs for low-
income families, seniors and people with disabilities; social assistance programs for people out of 
work; and housing programs and services to support families and people with disabilities 
(Government of Saskatchewan n.d.). 

The RAA is also host to social support programs provided by the not-for-profit and public sectors. 
The programs include counseling, education and literacy programs, food banks, and programs 
for a variety of needs, including youth and persons with disabilities. Many of these services are 
located in relatively larger centers, such as Swift Current. There are also a number of informal 
social support networks providing informal care for aging parents, child care, parenting support, 
and other supports. 

12.2.2.3 Transportation 

In the PDA, there are a total of 4 collector roads (all-season gravel roads) and 10 resource roads 
(seasonal backroads). Based on observations during the 2017 field program, several of these 
roads under current conditions did not hold up well during rainfall events; generally, most were 
not safe to drive until they had a chance to dry out. During fieldwork completed for the Project, 
it was observed that collector road 612 (primary direction of travel north-south) and 720 (primary 
direction of travel east-west) are major all-season gravel road and were still safe to drive even 
during very wet conditions.  

The primary highways in the LAA that will likely be used to access the PDA are identified in  
Table 12-4. 
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Table 12-4 Primary Highways in LAA 

Primary 
Highway Descriptor 

Primary 
Direction of 

Travel 
Communities in 

Proximity 
2015 Average 

Annual Daily Traffic 

Highway 1 
(TransCanada) 

Four-lane divided 
roadway 
Major arterial highway 

East-West Herbert and 
Morse 

5040 

Highway 19  Two-lane roadway 
Minor arterial highway 

North-South Morse and 
Hodgeville 

340 

SOURCE: Government of Saskatchewan 2015b. 

12.3 PROJECT INTERACTIONS WITH COMMUNITY SERVICES AND 
INFRASTRUCTURE 

Table 12-5 identifies, for the potential effect, the physical activities that might interact with the 
VC and result in the identified environmental effect. These interactions are indicated by check 
mark and are discussed in detail in Section 12.4, in the context of effects pathways, standard 
and project-specific mitigation/enhancement, and residual effects.  

Table 12-5 Project-Environment Interactions with Community Services and 
Infrastructure 

Physical Activities 

Environmental Effects 

Change in Community Services 
and Infrastructure 

Construction 

Site preparation, including clearing and grading of WTG locations, 
access roads and temporary workspaces 

 

Installation of WTG foundations and turbine erection  

Installation of collector lines and substation  

Reclamation and site landscaping  

Operation and Maintenance 

Operation of WTGs and substation, including access road use  

WTG routine and unplanned maintenance  

Routine and unplanned maintenance of collector and substation 
infrastructure 
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Table 12-5 Project-Environment Interactions with Community Services and 
Infrastructure 

Physical Activities 

Environmental Effects 

Change in Community Services 
and Infrastructure 

Decommissioning  

Equipment dismantling, access removal, collector and substation 
removal  

 

Site reclamation  

NOTES: 
 = Potential interaction 
– = No interaction 

12.4 ASSESSMENT OF RESIDUAL ENVIRONMENTAL EFFECTS ON 
COMMUNITY SERVICES AND INFRASTRUCTURE 

12.4.1 Analytical Assessment Techniques 

The Project-related effects assessment for effects to community services and infrastructure 
involves inherent uncertainties associated with availability of information, data analyses, and 
interpretation of data and information. Uncertainties are addressed by taking a conservative 
approach to the assessment that errs on the side of the Project having a greater effect on 
community services and infrastructure. For example, it is assumed that work crews will stay locally 
or regionally and will use local goods and services when available. 

The assessment relies upon a variety of quantitative and qualitative methods, including: 

• determining the magnitude, nature, and duration of effects as a result of Project activities 

• industry sources, including other environmental assessments 

• interviews with representatives from appropriate regulatory agencies and other 
organizations, local businesses and service providers to supplement baseline information 

• reviewing input received through ongoing consultations by Algonquin with potentially 
affected communities 

The assessment relies upon Project data, including timing, construction and operating workforce 
estimates, and other sources identified in Section 12.2.1. 
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12.4.2 Change in Community Services and Infrastructure 

12.4.2.1 Project Pathways  

The construction workforce of approximately 45 to 90 FTEs will increase the demands on 
community services and infrastructure at a local and regional scale. The workforce will have 
needs for services provided by establishments such as hotel/motels, campgrounds, convenient 
stores, gas stations, restaurants, and grocery stores. Those businesses will benefit through 
increased revenue potential (see Section 11.0). There will also be potential for increased 
demands on services such as policing, health care and emergency (e.g., firefighting). For 
example, due to the increased potential for workforce injuries during construction.  

The in-flux of temporary workers during construction is expected to put the biggest demand on 
temporary accommodations for the community services offered in the LAA and RAA. A variety 
of temporary accommodations (e.g., motels, campgrounds) are available in the LAA and RAA 
to house temporary workers, although some may require advance reservations in order to 
accommodate workers, as most establishments experience increased occupancy during 
summer months and on weekends during winter months. Construction workers typically do not 
relocate their families for short-term work; therefore, housing availability in the LAA should not be 
affected by this Project. As well, as the construction workforce is temporary, little or no demand 
is expected on local services such as education, and social services in the LAA. 

The emergency response services in both the LAA and RAA would have the capability and 
capacity to handle the in-flux of temporary workers, given three communities within 15 km of the 
Project all have emergency response teams, including the RCMP detachment in the Town of 
Morse.  

The roads in the LAA are mainly gravel or seasonal back roads that can have reduced access 
during winter months or during wet conditions. Where necessary, certain roads may need to be 
modified to accommodate increased traffic and the ability to withstand large loads. Road 
access may be interrupted during construction because of road crossings, work adjacent to 
roadways, or the upgrading of roads. 

During operation and maintenance only approximately 7-15 FTEs employees are required. There 
will no longer be a demand on temporary accommodations. There will be a shift to more 
permanent accommodations, but given the operation employees makes up 0.5% of the LAA 
population (see Section 11.2.2.1), it is expected the LAA can accommodate the change. The 
need for emergency services will continue during operation and maintenance, but should be at 
reduced level as compared to construction.  
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The decommissioning phase of the Project will have a temporary workforce anticipated to be 
half that of the construction phase. Changes in demands on community services and 
infrastructure during decommissioning are anticipated to be less than those experienced in the 
LAA and RAA during construction. 

12.4.2.2 Mitigation  

The mitigation measures outlined below are recommended to address the potential effects of 
the Project on changes in community services and infrastructure. 

• Coordinate with emergency response providers in the area to facilitate appropriate 
communications, understanding, and cooperation. The intent is to link company emergency 
plans to plans maintained by other affected parties. 

• Develop and implement an ERP for the Project that meets Project needs. The plan will 
address field health services, emergency call-out procedures, and fire response plans, and 
other concerns. 

• Employ personnel trained in first response or higher to provide emergency first aid onsite. 

• Have vehicles suitable for the transport of injured workers onsite. 

• Train construction management team site staff in standard first aid. 

• Equip the construction site with first aid and/or basic medical facilities. 

• Establish a construction safety program for the Project. All activities for the Project, including 
health, safety and environmental performance will meet applicable laws and regulations 
(e.g., The Saskatchewan Employment Act [Government of Saskatchewan 2016] and The 
Occupational Health and Safety Regulations [Government of Saskatchewan 1996]). 

• Implement standard mitigation measures contained in the EPP and ERP, including a fire 
suppression contingency plan and spill contingency plan. 

• Consult and coordinate with local authorities, service providers and businesses with respect 
to worker accommodation and to identify potential accommodation service gaps or issues. 

• Encourage construction workers to make use of campground sites and recreational vehicles 
for accommodation. 

• Maintain an open dialogue with municipalities during the Project to review road conditions 
and any Project-related traffic issues. 

• Endeavour to schedule material deliveries outside peak commuting periods. 
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• General contractor to communicate with local authorities with regards to traffic 
management plans for Project construction and implement a Traffic Control Management 
Plan for the Project. 

• Confirm the Project construction schedule and road crossing procedures with local 
authorities before construction activities. 

Mitigation measures to address changes in community services and infrastructure are also 
outlined in Volume 1 of the EPP in Appendix C. 

12.4.2.3 Project Residual Effect  

12.4.2.3.1 Construction 

As the Project is not expected to result in a permanent or large increase in population, the 
increased demand can be accommodated with some changes to existing community services 
and infrastructure within the LAA and RAA.  

Locally the Towns of Herbert and Morse have a number of services, including accommodations, 
restaurants, gas stations, and grocery store, 10 km and 14 km from the Project, respectively. For 
more selection in services, Swift Current is only another 35 km from the Project.  

At peak construction, the workforce will be approximately 45-90 FTEs, of which a proportion of 
workers will require accommodations. It is assumed a proportion of the workers could be hired 
locally. The maximum capacity for accommodations in the LAA (specifically the Towns of 
Herbert and Morse) is 17 rooms and 25 campsites. As such, the construction workforce will likely 
put a strain on accommodation services in the LAA and workers will look for accommodations 
outside the LAA. In the RAA, accommodation capacity is 10 rooms and 10 campsites (with the 
exception of Swift Current). The availability of accommodations greatly increases in larger 
centers such as Swift Current. 

The local and regional emergency services have the capacity to address the increase in 
population and provide adequate services as needed during all phases of the Project. The area 
is 911 serviced and the closest emergency services are 10 km away at the Town of Herbert. In 
addition, Algonquin will maintain first aid facilities at Project construction sites to deal with minor 
injuries; serious injuries will be dealt with by health facilities in the RAA. The incremental demand 
placed on emergency and medical facilities in the RAA is expected to be low. 

As part of the ERP, Algonquin and the contractor will work with local emergency response 
services to ensure appropriate emergency response times are maintained. In accordance with 
provincial regulations, the General Contractor will be required to maintain trained workers 
versed in fire suppression systems at construction sites. Incremental demand placed on local 
firefighting services is expected to be low. 
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Police services in the RAA are anticipated to have the capacity to handle demands created by 
the short-term presence of a relatively small number of workers. The Proponent will maintain a 
zero tolerance for drug or alcohol use on its construction sites. These measures will help to 
reduce the need for police services during Project construction. 

The biggest change to transportation infrastructure will come during the construction phase, as 
this period will have the biggest influx of traffic and will likely need road upgrades or add 
additional road access. Given most roads in the PDA are not major roads, there may be a 
number of roads restricted while being upgraded to meet the demands of the traffic for the 
Project. Although, once road construction is complete, the upgrades may improve accessibility 
in the PDA. 

After the application of standard mitigation measures, potential residual effects on community 
services and infrastructure during construction are characterized as follows: 

• Direction is adverse 

− There will be an increase in demand on community services and infrastructure, but are 
expected to be manageable with some changes to the existing baseline conditions 
(e.g., road upgrades). 

• Magnitude is moderate 

− The capacity of existing community services and infrastructure in the LAA and RAA will be 
able to accommodate the extra demand from the construction workforce. The 
temporary workforce will likely need to look outside of the LAA for accommodations. The 
roads in the PDA may need to be upgraded to meet the demands of increased and 
heavy traffic.  

• Geographical extent is the RAA 

− Residual effect is restricted to the RAA, specifically the communities of Herbert, Morse, 
Hodgeville and Swift Current as they are expected to provide community services and 
infrastructure for the Project. 

• Duration is short-term 

− The residual effect will occur through construction of the Project. 

• Frequency is continuous 

− The residual effect will occur continuously throughout the construction period. 

• The effect is reversible 

− Demand on community services and infrastructure will be reduced after construction, 
but will not return to baseline levels until after decommissioning. 
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• Ecological and socio-economic context is moderate 

− The RAA is a sparsely populated area with the Towns of Herbert and Morse and Village of 
Hodgeville being the smaller communities. Swift Current is a larger more urban centre 
also located in the RAA. 

12.4.2.3.2 Operation and Maintenance 

During operation and maintenance, approximately 7-15 FTEs will be employed full-time. This 
workforce will have a neutral effect on community services and infrastructure in the LAA and 
RAA.  

The employees will be permanent, no longer putting demands on temporary accommodations. 
The demand put on services, including restaurant, grocery store and gas stations will be 
manageable given the size of the workforce during operation and maintenance.   

Emergency and health services in the LAA and RAA will continue to provide support, but is 
expected to be within the parameters of pre-Project conditions given the smaller workforce 
during operation and maintenance. Algonquin’s continued zero tolerance for drug or alcohol 
use will help to reduce the need for police services during Project operation and maintenance 
(see Section 11.0). During operation and maintenance, the demands on road infrastructure will 
be similar to the pre-Project conditions.  

With the application of standard mitigation measures, there are no residual effects on 
community services and infrastructure during operation and maintenance, as the direction of 
effect is neutral. 

12.4.2.3.3 Decommissioning  

The decommissioning phase of the Project will have similar residual effects as during construction 
(see Section 12.4.2.3.1). Although, the decommissioning effects are expected to be less than 
during construction as the size of the workforce is approximately half. 

After the application of standard mitigation measures, potential residual effects on community 
services and infrastructure during decommissioning are characterized as follows: 

• Direction is adverse 

− There will be an increase in demand on community services and infrastructure, but are 
expected to be manageable with little change from operational conditions. 
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• Magnitude is moderate 

− The capacity of existing community services and infrastructure in the LAA and RAA will be 
able to accommodate the extra demand from the decommissioning workforce with a 
moderate level of change. The temporary workforce may need to look outside of the 
LAA for accommodations. The roads in the PDA may require increased maintenance as 
use of transportation infrastructure will increase from the operational phase, including an 
increase of heavy loads.  

• Geographical extent is the RAA 

− The residual effect is restricted to the RAA, specifically the communities of Herbert, Morse, 
Hodgeville and Swift Current as they are expected to provide community services and 
infrastructure for the Project. 

• Duration is short-term 

− The residual effect will be throughout decommissioning of the Project. 

• Frequency is continuous 

− The residual effect will occur continuously throughout the decommissioning period. 

• The effect is reversible 

− Demand on community services and infrastructure will be returned to baseline conditions 
after decommissioning. 

• Ecological and socio-economic context is moderate 
− The RAA is a sparsely populated area with the Towns of Herbert and Morse and Village of 

Hodgeville being the smaller communities. Swift Current is a larger more urban centre 
also located in the RAA. 

12.4.3 Summary of Project Residual Environmental Effects 

Table 12-6 summarizes the residual environmental effects on community services and 
infrastructure. 
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Table 12-6 Project Residual Effects on Community Services and Infrastructure 

Residual Effect 

Residual Effects Characterization 

Project Phase 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio-econom

ic 
C

ontext 

Change in 
community 
services and 
infrastructure 

C A M RAA ST C R M 

Change in 
community 
services and 
infrastructure 

O N N/A N/A N/A N/A N/A N/A 

Change in 
community 
services and 
infrastructure 

D A M RAA ST C R M 

KEY 
See Table 12-2 for detailed 
definitions 
Project Phase 
C: Construction 
O: Operation and Maintenance 
D: Decommissioning 
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic  
Context:  
L: Low 
M: Moderate 
H: High 
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12.5 ASSESSMENT OF CUMULATIVE ENVIRONMENTAL EFFECTS ON 
COMMUNITY SERVICES AND INFRASTRUCTURE 

The project residual effects described in Section 12.4 are likely to interact cumulatively with 
residual environmental effects from other physical activities (past, present and reasonably 
foreseeable). The resulting cumulative environmental effects are assessed. This is followed by an 
analysis of the project contribution to cumulative effects. Future projects and activities that are 
reasonably foreseeable are defined as those that (a) have been publicly announced with a 
defined project execution period and with sufficient project details that allow for a meaningful 
assessment, (b) are currently undergoing an environmental assessment or (c) are in a permitting 
process. 

The assessment of cumulative effects is initiated with a determination of whether two conditions 
exist: 

• the Project has residual environmental effects on the VC and 

• the residual effects could act cumulatively with residual effects of other past, present, or 
reasonably foreseeable future physical activities 

If either is not met, the assessment of cumulative effects concludes with a statement that further 
assessment of cumulative effects is not warranted because the Project does not interact 
cumulatively with other projects or activities.  

12.5.1 Project Residual Effects Likely to Interact Cumulatively 

Table 4-4 in Section 4.0, Environmental Assessment Scope and Methodology, presents the 
project and physical activities inclusion list, which identifies other projects and physical activities 
that might act cumulatively with the Project. Where residual environmental effects from the 
Project act cumulatively with residual effects from other projects and physical activities  
(Table 12-7), a cumulative effects assessment is undertaken to determine their significance.  

Environmental effects identified in Table 12-7 as not likely to interact cumulatively with residual 
effects of other projects and physical activities (no check mark) are not discussed further. The 
assessment of the cumulative environmental effects that are likely to result from the Project in 
combination with other projects and physical activities are discussed in subsequent sections.  
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Table 12-7  Interactions With the Potential to Contribute to Cumulative Effects 

Other Projects and Physical Activities with Potential for Cumulative 
Environmental Effects 

Environmental Effects 
Change in Community 

Services and 
Infrastructure 

Past and Present Physical Activities and Resource Use 

Agricultural Conversion  

Oil and Gas Development  

Power Generation, Transmission, and Distribution  

Morse Wind Farm  

Recreational Activities  

Residential Development  

Resources Extraction Activities  

Road Development  

Project-Related Physical Activities  

Future Physical Activities 

Pasqua to Swift 230 kV Transmission Line Project  

SaskPower Blue Hill Interconnection Project  

NOTES: 
 = Other projects and physical activities whose residual effects are likely to interact cumulatively with 

Project residual environmental effects. 
– =  Interactions between the residual effects of other projects and residual effects of the Project are not 

expected. 
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12.5.2 Change in Community Services and Infrastructure 

12.5.2.1 Cumulative Effect Pathways  

Reasonably foreseeable future projects and physical activities identified as having an 
interaction with the Project will create an additional burden on community services and 
infrastructure within the RAA. For example, should it occur, the simultaneous construction of the 
Pasqua to Swift Current Transmission Line and the Project, along with other potential activities 
listed in Table 12-7, will result in an additive need for and stress on community services and 
infrastructure. During decommissioning additive effects will also occur albeit at a lower level. 

12.5.2.2 Mitigation for Cumulative Effects 

No additional mitigation measures are proposed for Project contributions to address cumulative 
effects on change in community services and infrastructure. Given the geographic separation 
and each project’s unique needs, coordinated mitigation efforts are unlikely (e.g., consolidate 
and share project staging areas for equipment). It is expected that future projects that require 
regulatory approval will be subject to their own similar mitigation through a separate regulatory 
process or commitment to best management practices. 

12.5.2.3 Cumulative Effects 

Cumulative effects are expected to be moderate as overlapping projects will potentially 
compete for access to community services and infrastructure. Most cumulative effects will occur 
during construction and to a lesser degree during decommissioning. 

12.5.2.4 Summary of Cumulative Effects 

Table 12-8 summarizes cumulative environmental effects on community services and 
infrastructure. 
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Table 12-8 Residual Cumulative Effects  

Residual 
Cumulative Effect 

Residual Cumulative Effects Characterization 

Direction 

M
agnitude 

G
eographic 

Extent 

Duration 

Frequency 

Reversibility 

Ecological and 
Socio- econom

ic 
C

ontext 

Residual Cumulative Community Service and Infrastructure 

Residual 
cumulative effect  

A M RAA ST IR R D 

Contribution from 
the Project to the 
residual 
cumulative effect 

The Project will result in additional use of community services and infrastructure 
during construction and decommissioning.  
 

KEY 
See Table 12-2 for detailed 
definitions 
Direction:  
P: Positive 
A: Adverse 
N: Neutral 
Magnitude:  
N: Negligible 
L: Low 
M: Moderate 
H: High 

 
Geographic Extent:  
PDA: Project Development Area 
LAA: Local Assessment Area   
RAA: Regional Assessment Area 
Duration:  
ST: Short-term;  
MT: Medium-term 
LT: Long-term 
 
N/A: Not applicable 

 
Frequency:  
S: Single event 
IR: Irregular event 
R: Regular event 
C: Continuous  
Reversibility:  
R: Reversible 
I: Irreversible  
Ecological/Socio-Economic  
Context:  
D: Disturbed 
U: Undisturbed 
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12.6 DETERMINATION OF SIGNIFICANCE 

12.6.1 Significance of Project Residual Effects 

With the implementation of mitigation measures and given the context of the existing conditions, 
residual effects are not expected to exceed the capacity of community services and 
infrastructure or occur at a level where the quality of service provided will be decreased on a 
persistent and on-going basis. 

With mitigation and environmental protection measures, the residual environmental effects on 
community services and infrastructure are predicted to be not significant. 

12.6.2 Significance of Cumulative Effects 

At a worst-case, there may be multiple projects undergoing construction at or near the same 
time within the RAA. However, the contribution of the Project in conjunction with the other 
proposed projects is not likely to lead to an exceedance of the capacity of community services 
and infrastructure or occur at a level where the quality of service provided will be decreased on 
a persistent and on-going basis. 

With mitigation and environmental protection measures, the residual cumulative environmental 
effects on community services and infrastructure are predicted to be not significant. 

12.6.2.1 Project Contribution to Cumulative Effects 

Given the relatively small construction workforce size the Project is expected to have a minimal 
contribution to cumulative effects. The relative contribution of the Project to effects on 
community services and infrastructure is not expected to affect the viability or sustainability of 
the VC. 

12.7 PREDICTION CONFIDENCE 

Prediction confidence related to potential effects on community services and infrastructure is 
moderate. There is some uncertainty as to how environmental effects from other projects and 
activities will overlap temporally and spatially with those of the Project. However, given 
Algonquin’s previous experience developing wind projects, including the construction of the 
Morse wind project, coupled with the relatively small size of the construction workforce, effects 
on community services and infrastructure should be manageable. 
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12.8 FOLLOW-UP AND MONITORING 

No follow-up or monitoring is required due to the use of proven mitigation measures for 
developing a wind energy project. 
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13.0 EFFECTS OF THE ENVIRONMENT ON THE PROJECT 

Effects of the environment on the Project refer to the forces of nature that could affect the 
Project physically or hamper the ability to carry out the Project activities in their normal, planned 
manner. A significant adverse effect of the environment on the Project is considered to be an 
effect that would result in the interruption in schedule or service, or irreparable damage to 
Project turbines or infrastructure (i.e., those that are not technically or economically feasible to 
implement).  

13.1 INTERACTIONS OF THE ENVIRONMENT ON THE PROJECT 

The environment has the potential to affect the Project during all phases, including construction, 
operation and maintenance, and decommissioning. Specific potential effects are identified for 
these Project phases, with a focus placed on construction and operation and maintenance. 
Effects of the environment on decommissioning activities are expected to be similar to the 
construction phase activities, but to a lesser degree due to the smaller footprint of activities, 
fewer overall activities and shorter duration. The spatial boundaries within which effects of the 
environment on the Project are assessed are limited to the PDA. Environmental conditions 
outside the PDA where there is no Project infrastructure are not anticipated to result in direct 
effects on the Project.  

Potential effects of the environment that were identified for the Project include: 

• Severe weather, specifically including: 

− Extreme temperatures 

− Extreme precipitation (i.e., rain, snow, sleet) 

− Severe storms and lightning 

− Extreme wind speeds 

• Wildfires 

To reduce or avoid the risk of damage to Project facilities and interruption of service from 
potential environmental effects, several design and planning tools will be applied to the Project, 
including: 

• Detailed site selection to avoid the potential for effects to occur (e.g., areas that could be 
subject to flooding) 

• Construction scheduling to avoid severe weather 

• Site-specific design and construction measures 
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• Timing and maintenance of inspection activities 

• Selection of project components and equipment that are suitable for Saskatchewan 
weather conditions 

Details on the potential effect mechanisms by which the environment may affect the Project, 
mitigation measures, and residual effects of each effect of the environment identified above 
are discussed below. 

13.2 ASSESSMENT OF SEVERE WEATHER ON THE PROJECT 

Severe weather is considered in wind energy development because it can affect both 
construction and operation and maintenance. For the purposes of this assessment, severe 
weather includes extreme temperatures (both hot and cold), heavy precipitation and the 
potential for flooding, snow and ice storms, severe storms and lightning, and extreme winds.  

Changes in climate can also increase the frequency and severity of extreme weather events, 
though climate change itself was not considered as an effect mechanism. The United Nations 
Framework Convention on Climate Change defines climate change as “a change of climate 
which can be attributed directly or indirectly to human activity that alters the composition of the 
global atmosphere, and which is in addition to natural climate variability observed over 
comparable time periods” (Government of Canada 2010).  

According to the Intergovernmental Panel on Climate Change (IPCC), the average global 
temperature is expected to rise by 1.1–3.7ºC over the next century (IPCC 2014). In Canada, a 
warming trend of +1.4°C was identified over the period of 1948 to 2007 (Government of Canada 
2010). The increases are predicted to differ depending on the region, with the highest increases 
expected in the northern regions and south-central Prairies and are projected to be 
accompanied by an increase in severe weather events (e.g., flood, drought and storms) and a 
rise in sea levels (Lemmen et al. 2008). The frequency of days with multiple tornadoes in the 
United States has increased between 1974 and 2015, and will likely continue with increasing 
climate change (Moore 2017). 

13.2.1 Potential Effects of Severe Weather on the Project 

Potential effects of climate change on construction and operation and maintenance of the 
Project would be related to increases in the frequency of severe weather events, changes in 
temperature and changes in precipitation. It is anticipated that increases in extreme weather 
events could potentially affect the Project through damage to infrastructure (and a 
corresponding increase in unexpected maintenance due to storm damage) and interruptions to 
the regular operation and maintenance of WTGs. Any work interruption or infrastructure 
damage could have socioeconomic effects in terms of temporary reduction of revenue and 
employment. Changes in temperature could affect the freeze/thaw cycle possibly causing 
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interruptions to regularly scheduled maintenance activities and potentially affecting WTG 
operation. 

Severe weather is normally short-term and may cause the temporary suspension of specific 
activities until weather conditions abate. The effects of severe weather can generally be 
mitigated through adjustments to the timing of construction activities and operation of the 
facility. 

13.2.1.1 Extreme Temperatures 

Saskatchewan has variable climates and may experience extremely hot or extremely cold 
temperatures and may be influenced over time by climate change. Temperature records for 
the Canadian Prairies indicate increases in annual mean temperatures since the 1970s and 
projections indicate temperatures will continue to increase over time (Sauchyn and Kulshreshtha 
2008). Southern Saskatchewan temperatures have increased by approximately 2°C between 
1948 and 2012 (ECCC 2015). In addition, climate change models predict that short-term 
variability will be amplified, increasing the probability of large departures from normal conditions 
(Sauchyn and Kulshreshtha 2008). 

During construction, activities will be halted if extreme temperatures result in safety concerns. 
Delays are expected to be of short duration. Extreme high temperatures will also increase the risk 
of wildfires (see Section 13.3). Extreme hot or cold temperatures are unlikely to negatively impact 
the WTGs or operation and maintenance of collector and substation infrastructure. No residual 
effects due to extreme temperatures on the Project are anticipated. 

13.2.1.2 Extreme Precipitation Events 

Saskatchewan experiences highly variable annual precipitation but generally has dry winters 
and summers, with slightly more precipitation in summer (EC 1990). While Saskatchewan is the 
driest province in Canada, its climate is characterized by precipitation that is irregular and 
unreliable over space and time (EC 1990). Incoming low-pressure disturbances can produce 
extreme moisture and wind events. Most of these storms are short lived but intense storms may 
produce enough precipitation to cause flooding and erosion. Warm spring conditions can 
cause fast snowmelt and run off which may also lead to flooding. Extreme precipitation events 
are expected to increase in frequency, duration, and magnitude because of climate change 
(IPCC 2007); this increasing trend in extreme precipitation events has been documented 
globally (Lehmann et al. 2015). 

During above-freezing temperatures, extreme precipitation events and flooding could impact 
construction activities. Depending on the timing, location, type and magnitude of the 
precipitation, increased surface runoff could cause erosion and subsequent environmental 
effects on native vegetation and wildlife habitat.  
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Extreme precipitation events may affect construction activities requiring the use of heavy 
equipment such as road construction, installation of sub-surface collector lines and installation of 
WTG foundations through work interruptions causing schedule delays. Depending on the severity 
of the events, operational maintenance schedules may be affected.  

During winter, warm weather and low-pressure systems interacting with cold Arctic air can cause 
extreme snowfall events and ice storms. Extreme snow events are characterized by intense cold, 
strong winds, and reduced visibility. Extreme snow events are most likely to occur during January 
and can occur between October and March, based on historical trends (EC 1990). These peak 
months may coincide with the main period of construction. 

Ice buildup can occur when a specific condition of temperature and humidity exist and is highly 
dependent on local weather conditions (e.g., melting snow, air temperatures below 0°C, high 
humidity in the air). In Saskatchewan, this condition is most likely to occur during the winter 
months and during extreme weather events (e.g., ice storms, freezing rain). These conditions can 
cause WTGs to be subject to ice coating from freezing rain or interception of low clouds 
containing super-cooled rain. The WTG design being proposed for this Project have a solid 
conical tower design reducing the potential for ice buildup on the tower itself as there is no 
lattice or crevices where ice can accumulate. 

Construction could be halted during an extreme snow event or ice storm if safety becomes a 
concern. During operation and maintenance, extreme snow events and ice storms could slow or 
delay maintenance activities. Controls exist for the WTGs such that they will shut down if 
excessive ice builds up. Extreme snow events and ice storms might also affect access to facilities 
during operation and maintenance.  

In years of heavy snowfall accumulation, rapid warming during the spring thaw period may also 
cause flooding and erosion that could halt construction activities or affect turbines and 
infrastructure during operation and maintenance.   

13.2.1.3 Severe Storms and Lightning 

Severe storms, including severe thunderstorms, hail storms, and tornadoes, have the potential to 
adversely affect WTGs. These types of storms are not uncommon in Saskatchewan as evidenced 
by the 17 confirmed tornados in 2013 (CBC News – Saskatchewan 2014). Southern 
Saskatchewan has the highest predicted tornado occurrences in Canada (Cheng et al. 2013). 
Severe thunderstorms and hailstorms occur more frequently than tornadoes (SaskAdapt 2014). 
The incidence of severe storms including tornados is increasing (Moore 2017).  

In western Canada, tornado frequencies increase with positive mean monthly temperature 
anomalies (Cheng et al. 2013). Therefore, under predicted climate change scenarios, it is 
reasonable to assume more tornadoes will occur (Etkin 1995). Tornadoes may cause damage to 
equipment but the risk is considered low. Delays, if they occur, are likely to be of short duration. 
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The Project will have specific emergency response, evacuation, and power outage 
contingency plans in place during construction and operation and maintenance to address 
tornadoes. Backup power generation will be available during operation and maintenance in 
the event of a power outage. 

Lightning, often a part of severe thunderstorms, are a concern as lightning strikes on power 
supply systems can produce dangerous over-voltages and damage equipment. There is 
evidence that WTGs are vulnerable to lightning (Rodrigues et al. 2011). Severe storms and 
lightning have the potential to cause short delays during construction or operation and 
maintenance because of safety concerns and lightning has the potential to cause damage to 
infrastructure. To reduce the risk of damage from lightning strikes, WTGs will be equipped with 
lightning protection equipment and collector and substation facilities will be grounded 
according to provincial and national building codes. No residual effects due to severe storms 
and lightning on the Project are anticipated. 

13.2.1.4 Extreme Wind Speeds 

Extremely high wind speeds are occasionally experienced with severe weather events during 
unstable atmospheric pressure systems. May has the greatest average wind speed in 
Saskatchewan (EC 1990). High winds could result in the suspension of some construction 
activities (e.g., erection of towers and installation of nacelles, rotors and blades) or interruptions 
in the operation of WTGs resulting in short-term loss of energy generation capacity. Also, high 
winds could cause erosion leading to soil loss and lack of vegetation re-colonization. Delays, if 
they occur, are likely to be of short duration as the anticipated operational plans of the Project 
are based on site-specific long-term wind data and modeling that accounts for this variability.  

13.2.2 Mitigation Measures for Severe Weather 

Potential delays due to severe weather during construction and operation and maintenance 
are expected to be of short duration.  

Approaches to help mitigate potential effects of the environment on the Project have been 
considered during Project development. In addition to design, installation, operation and 
maintenance according to applicable industry standards/certifications, several mitigations have 
been included to address the potential effects from extreme weather events. These measures 
include: 

• Incorporating reasonable weather delays into construction schedule planning. 

• Temporary work shutdowns. 

• Contingency plans for severe weather effects. 

• Additional personal protective equipment to protect workers. 

• Adjusting construction schedule, if necessary. 
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• Reschedule maintenance and monitoring activities. 

• Contingency plans for power outages (e.g., backup power generation). 

• Specific emergency response and evacuation plan in case of tornado. 

• Fire evacuation plan and control measures in case of lightning strikes. 

• WTGs equipped with lightning protection systems and other infrastructure grounded 
according to building codes. 

• Components of WTGs constructed of materials able to withstand damage from hail. 

• WTGs designed to automatically shut down when ice load on the blades exceed 
predetermined thresholds.  

• WTG blades designed to stop moving at wind speeds greater than 22.5 m/s. 

• WTGs designed to withstand gusts up to 59 m/s. 

• Structures designed to meet earthquake loads as per the Saskatchewan Building Code. 

Mitigation measures are also outlined in Volumes 1 and 3 of the EPP in Appendix C. 

13.2.3 Characterization of Residual Effects of Severe Weather on the Project 

Due to the low frequency of extreme weather interacting with the Project that would lead to an 
interruption in schedule or service, or irreparable damage to Project turbines or infrastructure, 
and planned mitigation measures, no residual effects due to severe weather on the Project are 
anticipated. 

13.3 ASSESSMENT OF WILDFIRES ON THE PROJECT 

13.3.1 Potential Effects of Wildfires on the Project 

There is potential for wildfires to interrupt construction and operation and maintenance. The 
severity of the effects associated with a fire depends greatly on the location and size of the 
event. Climate models indicate increases in areas burned in Canada during the last forty years 
as a result of climate change (Gillett et al. 2004). Temperature appears to be the most important 
predictor of area burned in Canada. Warmer temperatures are associated with increased burn 
area (Flannigan et al. 2005). Predicted increases in temperature and extreme weather events, 
such as lightning storms, due to climate change can be expected to increase the area affected 
by wildfire, lengthen fire seasons, and increase wildfire severity (Flannigan and Van Wagner 
1991). 

Wildfires, a common occurrence on prairie landscapes of southern Saskatchewan, have 
decreased over the years due to fire suppression in response to development. However, an 
increase in extreme temperature will result in an increased potential for wildfires (see Section 14.5 
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for a discussion on potential accidents and malfunctions related to vehicle and equipment use 
on native prairie during dry periods and extreme heat).  

As the landscape of southern Saskatchewan is dominated by agricultural development, wildfires 
are often extinguished as quickly as possible to prevent property damage. Wildfires are also less 
frequent in agricultural land (e.g., cropland) than in grassland cover types. With the Project 
turbine and infrastructure sited primarily in cropland, the potential for wildfires to interact with the 
Project is very low. 

While unlikely, a wildfire has the potential to affect construction or operation and maintenance. 
Construction activities may be temporarily suspended in the event of a wildfire. During operation 
and maintenance, wildfires may damage infrastructure and interrupt maintenance activities 
due to safety concerns. Any work interruption or infrastructure damage could have 
socioeconomic effects in terms of temporary reduction of revenue and employment. Wildfires 
could also have environmental effects on the biophysical environment through temporary loss of 
native vegetation and wildlife habitat. The Project will have emergency response procedures 
and a fire contingency plan in place during construction and operation and maintenance to 
address wildfires. Therefore, no residual effects due to wildfires on the Project are anticipated. 

13.3.2 Mitigation Measures for Wildfires 

Fire prevention, preparedness and response procedures will be developed and included in the 
ERP generated for the construction phase of the Project. Planned mitigation measures include: 

• Implementing an ERP, including coordination with local first responders and provincial 
wildfire management agencies. 

• Scheduling of activities to account for possible disruptions due to wildfires.  

• Use and adherence to appropriate fire response protocols appropriate maintenance 
activities. 

• Employ temporary work shutdowns, as required. 

Mitigation measures are also outlined in Volumes 1 and 3 of the EPP in Appendix C. 

13.3.3 Characterization of Residual Effects of Wildfires on the Project 

Due to the small proportion of the Project occurring in natural land cover types (18 ha; less than 
1% of natural land cover types in the RAA, and low probability of uncontrolled wildfire across the 
landscape, no residual effects of wildfire on the Project are anticipated.  
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13.4 SUMMARY RESIDUAL EFFECTS OF THE ENVIRONMENT ON THE 
PROJECT 

Severe weather and wildfires have the potential to adversely affect the Project. Potential effects 
of the environment on the Project are anticipated to be mitigated or managed through 
measures identified above. These measures including environmental management, 
contingency planning, emergency response plans, and/or health and safety plans. Therefore, 
no residual effects of the environment on the Project are anticipated. 

13.5 DETERMINATION OF SIGNIFICANCE FOR EFFECTS OF THE 
ENVIRONMENT ON THE PROJECT 

A significant adverse effect of the environment on the Project is one that may cause interruption 
in schedule or service, or irreparably damage turbines or infrastructure. The Project will be 
designed, constructed, operated, and maintained relative to applicable regulations, codes and 
standards. A component of these standards will include regular inspection during the 
construction and operation and maintenance of the Project. Based on a consideration of the 
mitigation strategies outlined above, past project experience, and application of best 
management practices, no residual effects are expected; therefore, effects of the environment 
on the Project are not expected to be significant. 
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14.0 ACCIDENTS AND MALFUNCTIONS 

The primary focus of this assessment is to provide a qualitative evaluation of potential effects on 
the environment attributable to accidents, malfunctions, and unplanned events that might 
occur during any phase of the Project. The assessment of accidents, malfunctions and 
unplanned events focuses on potential events that have a reasonable likelihood of occurring 
during the lifetime of the Project, or for those that could result in significant environmental effects 
even if their likelihood of occurrence is low. Based on this description and professional judgment, 
the following types of events were selected for consideration, namely: 

• accidental spill of hazardous material 

• ice throw 

• WTG equipment failure 

• fire 

• vehicle accident 

A conservative approach (i.e., one that overestimates risk) to potential accidents and 
malfunctions was used to avoid underestimating potential effects pathways. The consideration 
of accidents and malfunctions is provided as a framework to allow the preparation of ERPs. 

The possible interactions between accidents and malfunctions and potential effects on valued 
components assessed in this EA are identified in Table 14-1. 

Table 14-1  Potential Interactions Between Accidents, Malfunctions and Valued 
Components 

Accidents and 
Malfunctions 

Vegetation 
and 

Wetlands 
Wildlife and 

Wildlife Habitat 
Heritage 

Resources 
Land and 

Resource Use 

Community 
Service and 
Infrastructure 

Accidental Spill of 
Hazardous Material 

     

Ice Throw      

WTG Equipment 
Failure 

     

Fire      

Vehicle Accidents      
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14.1 ACCIDENTAL SPILLS OF HAZARDOUS MATERIAL 

14.1.1 Potential Effects 

The operation and maintenance of vehicles, heavy machinery and hand tools during 
construction and the maintenance of WTG components during operation and maintenance as 
well as decommissioning will require hazardous liquid materials, including: 

• fuels (e.g., gasoline, diesel, and propane) 

• lubricants (e.g., engine oil, transmission or drive train oil, hydraulic oil, gear oil, and lubricating 

• grease) 

• coolants (e.g., ethylene glycol) 

Small spills (less than a few litres) of petroleum lubricants or fuels have the potential to occur 
during construction through refueling, leaks from machinery, or breaks in piping. These spills are 
typically localized and readily cleaned up by onsite crews using standard spill kit clean up 
equipment and materials. Larger spills could result from a vehicle accident that ruptures a fuel 
tank or transfer operations. 

Liquids pose the greatest threat to the environment because of their ability to flow into porous 
material, such as soils, or flow into aquatic environments if not properly contained. Some liquids 
(e.g., lubricating oil) contain components that are toxic to vegetation, aquatic biota, and 
wildlife. Some of these materials are readily flammable or explosive. Antifreeze (e.g., ethylene 
glycol) is toxic to wildlife. A spill has the potential to affect agricultural activities, plants, 
vegetation communities, riparian habitat, wetland function, and wildlife and wildlife habitat. 
Further damage to soils, vegetation and wildlife habitat could occur during spill cleanup and 
reclamation. Spills can also affect land use if areas are temporarily off limits because of cleanup 
activities. Spills can also affect heritage resources if cleanup requires soil disturbance and 
physical activities. 

The chemical and waste management plans in the EPP will outline spill prevention measures for 
all employees and contractors. The plan will provide direction for environmentally responsible 
handling, storage, and disposal of chemicals and wastes. Implementation of this plan will 
reduce the likelihood of spills into the environment, and reduce or avoid environmental effects 
to valued components.  

In the unlikely event of a spill, measures outlined in the spill contingency plan in the EPP and ERP 
will be implemented to provide a rapid and coordinated response to the spill, thereby reducing 
effects to the environment. The spill contingency plan will contain steps for initial response, 
general spill containment procedures, and procedures for spills from vehicles, spills next to or into 
a watercourse or water body, and spot spills. The spill contingency plan will also include a spill 
scene checklist and regulatory reporting contacts. 



BLUE HILL WIND ENERGY PROJECT  
ENVIRONMENTAL IMPACT STATEMENT 

Accidents and Malfunctions  
December 2017 

  14.3 
 

14.1.2 Mitigation Measures 

The EPP and ERP will identify protection and emergency response measures (including a spill 
contingency plan) to use if there is a spill of hazardous materials (see Volumes 1 and 3 of the EPP 
in Appendix C). Additional mitigation measures available to reduce potential effects from 
accidental spills of a hazardous material include: 

• At all times, the General Contractor will be required to have materials available at the 
construction sites to contain and recover fuel spills (in accordance with The Environmental 
Management and Protection Act [Government of Saskatchewan 2010a) and abide by the 
Occupational Health and Safety Regulations (Government of Saskatchewan 1996). 

• Chemicals stored at the O&M building will be held in on-site cabinets, tanks or drums 
equipped with secondary containment basins or vessels, to contain drips or small spills, and 
thereby prevent runoff of contaminants from the storage area in accordance with 
appropriate regulations (e.g., Environmental Management and Protection Act, 2010 
[Government of Saskatchewan 2010a]). 

• Following all WTG maintenance work, the work area will be cleaned and all surplus lubricant-
and grease-soaked rags will be removed and disposed of in a prescribed manner at a 
designated disposal facility. The spill contingency plan will be designed according to the EPP 
to ensure a safe operating environment and minimize the risk of fire. All transportation, 
handling and disposal of dangerous goods or hazardous wastes will be in accordance with 
the appropriate regulations (e.g., The Dangerous Goods Transportation Act [Government of 
Saskatchewan 1985]). 

• Project staff with waste management and hazardous materials responsibilities will be 
educated according to regulatory requirements specific to the Project. 

• Before construction kick-off, the contractor will be responsible for providing all spill response 
equipment and materials onsite or readily available. 

• Personnel who will be handling waste materials will possess valid workplace hazardous 
materials information system training. All fuel truck drivers—and drivers transporting waste or 
chemicals—will have Transportation of Dangerous Goods certification. Procedures for safe 
loading and unloading of products will be followed. 

• Hazardous materials and industrial wastes will be stored at least 100 m from a wetland, 
watercourse or water body. 
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14.2 ICE THROW 

14.2.1 Potential Effects 

Ice buildup on the WTG blades can occur during the winter months and during specific weather 
conditions (e.g., freezing rain) and can occur whether WTG blades are in motion or stationary. 

Ice throw from a moving turbine rotor has the potential to affect a larger area. Garrad Hassan 
Canada (2007) estimated that only very high winds may cause ice fragments of any significant 
mass to be blown beyond 50 m of the base of a modern, stationary 2 MW WTG. Larger WTGs 
may throw ice proportionally further. Ice fragments that detach from the rotor blades would 
land in the plane of the wind turbine rotor or downwind. Throwing distance and flight trajectory 
of the ice fragments varies depending upon the rotor azimuth, rotor speed, local radius, and 
wind speed. 

In terms of ice fall and throw it is important to note that the reality of ice buildup is likely limited to 
a few days per year. Morgan et al. (1998) noted that there has been no reported injury from ice 
thrown from WTGs, despite the installation of more than 6,000 MW of wind energy worldwide at 
the time of that study. 

14.2.2 Mitigation Measures 

Several mitigation measures are available to reduce potential effects from ice fall and shed. 
These include: 

• Planned setbacks of WTGs from homes, property lines and ROWs will limit safety concerns. 

• The WTGs proposed for this Project have a smooth conical tower design reducing the 
potential for ice buildup on the tower itself as there is no lattice or crevices where ice can 
accumulate. 

• The performance of WTGs is monitored in real-time. Any discrepancies with respect to 
measured wind speed and WTG performance (e.g., as a result of ice buildup) are alerted to 
facility operators, which may trigger a visual inspection of the WTG. In addition, when the 
rotor becomes unbalanced due to a change in blade weighting (e.g., caused by ice 
buildup), the WTG brake is automatically applied to stop the blades from turning. Blades do 
not restart until the imbalance is removed (e.g., removal of the majority of ice). This design 
feature greatly reduces the potential for ice shed from WTGs on the few days per year when 
ice buildup may happen. 

• Established protocols and procedures exist to educate operational staff of these 
circumstances and provide information regarding appropriate actions to follow when 
weather conditions are such that ice buildup could occur on WTG blades. 

• During periods of significant icing, landowners will be informed of the potential for ice fall 
and shed. 
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14.3 WTG EQUIPMENT FAILURE 

14.3.1 Potential Effects 

Although unlikely, the potential exists for full or partial blade failure from a WTG, resulting in 
potential damage to the area where the detached blade material lands. In order to determine 
the potential for effects associated with general blade failure of WTGs, Garrad Hassan Canada 
undertook a review of publicly-available literature on wind turbine rotor failures resulting in full or 
partial blade failure (Garrad Hassan Canada Inc. 2007). Such events were found to be rare; 
therefore, data describing these events are limited. 

The review confirmed that root causes of blade failure have been continuously addressed 
through developments in best practice in design, testing, manufacture, and operation; much of 
these developments have been captured in the International Electrotechnical Commission 
(“IEC”) standards, to which all current large WTGs comply (Garrad Hassan Canada Inc. 2007), 
including those of the Project. 

Wind turbine control systems are subjected to rigorous specification in the design standards for 
WTGs (IEC 61400-1) and exhaustive analysis in the certification process. WTGs with industry 
certification must have a safety system completely independent of the normal operational 
control system. In the event of a failure of one system, the other is designed to control the rotor 
speed.  

Lightning protection systems for WTGs have developed significantly over the past decade and 
best practices have been incorporated into the industry standards to which all modern WTGs 
must comply. This has also led to a significant reduction in events where lightning causes 
structural damage. 

Even in the rare event of a blade failure in modern WTGs, it is much more likely that the 
damaged blade would remain attached to the tower rather than separating (Garrad Hassan 
Canada Inc. 2007). Reviews of available information did not find any recorded evidence of 
injury to the public as a result of turbine blade or structural failure (Garrad Hassan Canada Inc. 
2007; Chatham-Kent Public Health Unit 2008). 

Given that accidents or malfunctions of WTGs are considered to be infrequent events, current 
design standards greatly assist in minimizing such potential, and that the event of structural 
failure would not extend beyond the setback distance, therefore the probability of WTG 
equipment failure is unlikely. 
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14.3.2 Mitigation Measures 

Several mitigation measures reduce potential effects from WTG structural failure. These include: 

• Planned setbacks of WTGs to homes, property lines and ROWs 

• Design, install, operate, and maintain WTGs according to applicable industry 
standards/certifications 

• WTG inspection and maintenance to identify structural faults 

• Use of lightning protection systems 

• Training and education of staff operating the control system 

• Familiarizing local municipal emergency response staff with Project facilities 

• Built-in control systems in WTGs to recognize high winds and control WTGs appropriately to 
reduce risk of damage 

14.4 FIRE 

14.4.1 Potential Effects 

During construction or operation and maintenance there is a potential for fire to occur as a 
result of hot exhaust from vehicles or equipment over very dry prairie, or improper handling of 
flammable materials. 

WTGs, transformers and other equipment utilized in the Project are designed to function reliably 
for the lifespan of the Project. As with any mechanical and electrical device, there is however a 
small potential for malfunctions to cause heating or sparking in sufficient quantity to ignite 
flammable materials, such as fiberglass or cable housing.  

Project components are designed to reduce or avoid the risk of fires. Protection and control 
systems are engineered to include fire prevention and protection systems, including fuses and 
circuit-breakers, which are capable of detecting faults and promptly disconnecting defective 
parts or individual electrical equipment such as transformers, cables, and generators. These 
systems, along with fire detection equipment, also integrate with the facility’s operating system 
such that a controlled and orderly shutdown of affected equipment will occur. 
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14.4.2 Mitigation Measures 

Several mitigation measures are available to reduce potential effects from fires. These include: 

• Modify working in specific areas during hot, dry weather conditions. 

• Maintain and check vehicles. 

• Implement fire prevention plan when operating vehicles in native prairie. 

• Implement safe work practices and handling protocols for flammable materials. 

• Maintenance of construction equipment and provision of fire response protocols. 

• Design, install, operate, and maintain WTGs according to applicable industry 
standards/certifications. 

• Use of fire prevention, detection and protection systems. 

• Familiarizing local municipal emergency response staff with Project facilities. 

Mitigation measures are also outlined in Volumes 1 and 3 of the EPP in Appendix C. 

14.5 VEHICLE ACCIDENTS 

14.5.1 Potential Effects 

Vehicle accidents can result in serious injury or death to humans and wildlife, as well as damage 
to property. Frequency of vehicle traffic will be higher during construction relative to operations, 
when workers or equipment/supplies are in transit especially during hours of low visibility or high 
wildlife activity. During all phases of the Project, the likelihood of a vehicle accident is however 
expected to be low.  

Wildlife mortality related to vehicle collisions is discussed in more detail in the wildlife and wildlife 
habitat assessment (see Section 8.0). 

14.5.2 Mitigation Measures 

Mitigation to reduce the risk of collisions will include: 

• Reduce Project-related traffic during construction. 

• Implement speed limits for specific areas of concern. 

• Project-related vehicles will follow traffic, road-use, and safety laws. 

Mitigation measures are also outlined in Volumes 1 and 3 of the EPP in Appendix C. 
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14.6 SUMMARY OF ACCIDENTS AND MALFUNCTIONS 

Accidents and malfunctions during the life of the Project are anticipated to be infrequent and 
spatially limited relative to the Project area. Following the implementation of mitigation 
measures, the residual effects from a scenario would be adverse, low in magnitude, localized in 
extent, of short duration and reversible in nature.  

Proper on-site protocols, and the development and implementation of environmental 
protection and emergency response measures, as outlined in the EPP and ERP respectively, will 
ensure potential effects from accidents and malfunctions are avoided or limited. Taking this into 
consideration, potential residual effects from accidents or malfunctions during construction and 
operation and maintenance are not considered significant. 
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15.0 SUMMARY AND CONCLUSION 

15.1 SUMMARY 

The purpose of this document is to fulfill the regulatory requirements for the Project as set out 
under Saskatchewan’s Environmental Assessment Act. Specifically, this EIS has been prepared to 
comply with the TOR prepared by Algonquin in accordance with the SKMOE’s Guidelines for the 
Preparation of the Terms of Reference (SKMOE 2014a) and approved by the SKMOE on March 
28, 2017. 

A summary of key findings and conclusions is presented below: 

Project Development and Siting 

• Using an iterative approach to development and siting has resulted in the Project being 
located in an agriculturally-dominated landscape; i.e., 83% of the PDA consists of previously 
disturbed land, such as cultivated or hayland. 

• Based on the current layout, all but 0.6 ha of native grassland have been avoided. The 
Project components that intersect with native prairie consist of temporary workspaces, and 
collector line and access road ROWs that follow municipal road allowances. The calculated 
overlap is partly due to the coarseness of the land cover data; in reality, Project components 
will be sited to avoid native prairie where feasible, effectively reducing the 0.6 ha as close to 
zero as possible. 

• The Project is in compliance with SKMOE’s Wildlife Siting Guidelines for Saskatchewan Wind 
Energy Projects [SKMOE 2017a] and the nearest turbine is approximately 7 km from the Reed 
Lake IBA. 

• The Project is sited away from natural features that could funnel wildlife movement toward 
the Project (i.e., no measurably influencing topographic, habitat or other landscape features 
are present). 

• Sensitive environmental features (e.g., sharp-tailed grouse leks and rare plants) were 
detected within the Project area and the layout was progressively refined to take into 
account the location of these features and their activity restriction setbacks (SKMOE 2017b). 
As a result, in the majority of cases, the Project is in compliance with Saskatchewan Activity 
Restriction Guidelines for Sensitive Species (SKMOE 2017b), with the following exceptions that 
will be further mitigated through detailed construction planning: 

− There is one lek in SW-04-16-09-W3M whose 400 m setback overlaps with the edge of a 
temporary workspace; however, during construction, the siting of the temporary 
workspace will be adjusted as much as possible to be outside of the activity restriction 
setback. 
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− There are two leks (SE-06-16-09-W3M and SW-16-15-08-W3M) whose 400 m setbacks 
overlap collector lines along existing municipal roads; construction activities at these 
locations will occur outside of the activity restriction period (March 15 to May 15) and be 
confined to the existing road ROW. 

− There is a Class IV wetland identified during field surveys (NE-13-15-09-W3M) as a northern 
leopard frog breeding pond. A 500 m activity restriction setback is applied to this feature 
and overlaps the edge of a temporary workspace; however, during construction, the 
siting of the temporary workspace will be adjusted, as much as possible, to be outside of 
the activity restriction setback. 

Effects on SAR and SOMC 

• With mitigation, there will be minimal to no potential effect on listed species due to direct
habitat loss or indirect habitat loss during construction.

• With mitigation, there will be minimal to no potential effect on listed species due to Project
operation.

Bird and Bat Occurrence and Movement Based on Project Field Data 

• Nocturnal movement surveys using radar indicate that proportions of birds moving within the 
rotor swept area was similar among Project and control sites. Results also indicate that the 
Project area had movement rates approximately half of those at the Reed Lake control site 
(i.e., outside the Project area), and lower than at the control site north of the Centennial 
WEP.

• Spring diurnal bird movement surveys indicate that the Project area has similar movement 
rates to the terrestrial control site located north of the Centennial WEP, and an order of 
magnitude lower movement rates than at the Reed Lake control site. Fall diurnal bird 
movement surveys indicate similar results to those from the spring when large flocks of snow 
geese were not included in analyses. These results were slightly higher in the Project area 
than the control site north of the Centennial WEP, but lower than the Reed Lake control site. 
As such, collision risk during the day would likely be similar to the Centennial WEP, which is 
below average for Saskatchewan projects.

• There is no clear dominant bird movement corridor through the Project area based on 
diurnal and radar bird movement surveys.

• Bat activity rates from acoustic surveys were generally low, with no migratory bat passes 
detected at the elevated detector in the spring, and an overall average of 0.1 migratory bat 
passes per detector night for the spring. There were 1.0 migratory bat passes per detector 
night overall during the August 1 to September 10 period, which is at the low-moderate 
threshold for migratory bat fatality risk according to AEP (ESRD 2013b).

• The increased mortality risk is not expected to affect population abundance of migratory 
species. 
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Comparative Research from Literature and other Wind Projects 

• Using peer-reviewed literature and available monitoring reports for other nearby wind 
facilities (i.e., Centennial and Morse wind developments) helps to put findings from the 
Project into better context. Evidence from literature suggests that the proposed landscape in 
which the Project occurs is not indicative of elevated mortality risk. Information from other 
approved projects suggests the Project is at a comparable level of mortality risk. 

Mitigation Commitments 

• Include use of Project-specific construction mitigation to limit the size of the Project footprint 
and effects on native vegetation and wildlife habitats. 

• Use of buffers from key wildlife and rare plant features as per the Saskatchewan Activity 
Restriction Guidelines for Sensitive Species (SKMOE 2017b), except for the instances 
described above. 

• Commitment to a robust monitoring and adaptive management program following SKMOE’s 
draft Adaptive Management Guidelines (SKMOE 2017c). 

15.2 CONCLUSION 

The EIS has incorporated a robust methodology to scope potential effects and their pathways, 
acquire appropriate data (both field and desktop), analyze data, and discuss the expected 
levels of residual effects subsequent to implementation of mitigation. Using this process, the EIS 
concluded that Project-related residual effects on all VCs (acoustic environment, heritage 
resources, land and resource use, community services and infrastructure, vegetation and 
wetlands, and wildlife and wildlife habitat) resulted in residual and cumulative effects that are 
not significant. Cumulative residual effects of past and current activities on vegetation and 
wetlands and wildlife and wildlife habitat within the RAA were already significant and, with the 
Project, will continue to be significant. 

In summary, the Project is expected to have residual effects that are manageable and allow for 
the appropriate development of the Project to help meet SaskPower’s goal of increased levels 
of renewable energy in the province of Saskatchewan. 
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16.0 CLOSURE 

This report has been prepared by Stantec Consulting Ltd. (Stantec) for the sole benefit of 
Algonquin Power Co. The report may not be relied upon by any other person or entity, other 
than for its intended purposes, without the express written consent of Stantec and the 
Proponent. 

This report was undertaken exclusively for the purpose and limited to the scope expressed 
herein. This report cannot be used or applied under any circumstances to another location or 
situation or for any other purpose without further evaluation of the data and related limitations. 
Any use of this report by a third party, or any reliance on decisions made based upon it, are the 
responsibility of such third parties. Stantec accepts no responsibility for damages, if any, suffered 
by any third party as a result of decisions made or actions taken based on this report. 

Stantec makes no representation or warranty with respect to this report, other than the work was 
undertaken by trained professional and technical staff in accordance with generally accepted 
engineering and scientific practices current at the time the work was performed. Any 
information or facts provided by others and referred to or used in the preparation of this report 
were assumed by Stantec to be accurate. Conclusions presented in this report should not be 
construed as legal advice. 

The information provided in this report was compiled from existing documents, data collected 
during field studies carried out in support of the EIS, and data provided by the Proponent. This 
report represents the best professional judgment of Stantec personnel available at the time of its 
preparation. Stantec reserves the right to modify the contents of this report, in whole or in part, 
to reflect any new information that becomes available. If any conditions become apparent that 
differ significantly from our understanding of conditions as presented in this report, we request 
that we be notified immediately to reassess the conclusions provided herein. 

Respectfully Submitted, 

STANTEC CONSULTING LTD. 

_____________________________   ______________________________ 

Chantal Eidem, B.Sc., M.Sc.    Neil Cory, B.Sc., M.E.Des. 
Project Manager, Environmental Scientist  Technical Director, Vice President 
Phone (306) 667-2442     Phone: (306) 667-2455 
Chantal.Eidem@stantec.com    Neil.Cory@stantec.com 
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