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1 Introduction 

 Project description 

The Alberta Electric System Operator (AESO) is responsible for the safe, reliable and economic 
operation of the Alberta Interconnected Electric System (AIES). TransAlta Corporation (TAC) is 
proposing a 207 megawatt (MW) Windrise Windfarm located about 29 km south of Fort 
MacLeod to be connected to the AIES (Figure 1). 

The intent is for the Market Participant (MP), TAC to provide the AESO with this Environmental 
and Land Use Effects Assessment (ELUEA) as part of the Connection Proposal for the Windrise 
Windfarm Interconnection Project (the Project). The intent of the ELUEA is to address the NID 
23(3) requirements outlined in section 6 of the Alberta Utilities Commission (AUC) Rule 007.    

The Project proposes the development of a new substation within the Windrise Project lands 
and this ELUEA considers two potential interconnection options as listed below: 

• a 138 kV transmission line from the Windrise substation to the Windy Flats 138S 
substation 

• a 240 kV transmission line from the Windrise substation to the Windy Flats 138S 
substation 

This ELUEA is a comparative assessment of two different connection options that assumes a 
single pole 138 kV structure versus a 240 kV H-frame (2 pole) structure as the typical 
structures. Cost has not been considered in this ELUEA. 
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Figure 1 -  Project location map 
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 Proposed AESO Options 

The Project considers two (2) interconnection options.    

Option 1 – a 138 kV interconnection from the proposed Windrise substation to the existing 
240/138 kV Windy Flats 138S substation. 

This option includes the construction of a new 138 kV transmission line approximately 21 kms 
long from the proposed Windrise Substation to the existing 240/138 kV Windy Flats 138S 
substation and the addition of a 138/240 kV transformer at Windy Flats substation.   

Option 2 – a 240 kV interconnection from the proposed Windrise Substation to the existing 
240/138 kV Windy Flats138S substation. 

This option includes the construction of a new 240 kV transmission line approximately 21 kms 
long from the proposed Windrise Substation to the existing 240/138 kV Windy Flats 138S 
substation.   

 ELUEA scope of work 

The scope of work includes a desktop assessment of environment and land use effects for the 
Windrise transmission line interconnection including a qualitative and quantitative analysis that 
meets the requirements of NID 23(3) outlined in section 6 of AUC Rule 007.     
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2 Environmental and land use effects assessment  

 Project setting 

The Windrise Project is in Southern Alberta and falls within the South Saskatchewan Land Use 
planning framework. It is in the Municipal District of Willow Creek No. 26 and the lands between 
the proposed Windrise substation and the existing Windy Flats substation are zoned “Rural 
General” consisting of cultivated lands and non-cultivated grazing lands. As the length of the 
line in consideration is approximately 21-25 km in length, the Project Study Area (Study Area) 
(Figure 1) was established to allow for a large enough area to encompass any reasonable 
routing scenarios without making it so large as to unnecessarily increase evaluation costs and 
efforts.  

The environmental features within the Study Area are primarily limited to wetlands, 
approximately 10% of the study area, and the presence of native pasture, approximately 38% of 
the study area (referred to as native grassland in AUC Rule 007). Modified pasture is defined as 
an area where more than 70% of a plant community is composed of non-native species. Native 
pasture (i.e. native prairie) is defined as an area where more than 30% of a plant community is 
composed of native plant species.   

Additionally some of the areas are classified as environmentally significant areas (approximately 
20% of Study Area). The federal lands of the Piikani reserve are located directly to the west of 
the Study Area. There are no protected, prohibited or otherwise restricted lands within the 
Project area which would prevent the development of a transmission line. 

The Study Area has a well-developed road system consisting of secondary highway 810 
(paved), and various medium to high-grade graveled municipal roads, and undeveloped road 
allowances. 

 Assessment methodology 

The environmental and land use effects were assessed using desktop evaluation methodology. 
This included the development of a Study Area with conceptual representative routes to 
determine the types of impacts that would be expected with the development of a transmission 
line in this area. As per NID 23(3), the purpose of the ELUEA, was to identify any environmental 
and land use constraints that could potentially prohibit the development of transmission facilities 
in the Study Area, and to evaluate the impacts of the two interconnection options being 
considered. As outlined in Rule 007, NID23(3)1: 

In evaluating the options considered, use the information referred to below, as applicable: 

(a)  land assessment: public and private, federal, First Nations’ reserve lands, and 
transportation utility corridor considerations;  

 
1 http://www.auc.ab.ca/Shared%20Documents/rules/Rule007.pdf (accessed June 6, 2019) 
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(b) agricultural and other land use features including native grassland;  
(c) environmental features such as:  

(i)  wildlife sensitivity areas that may be assessed from AEP wildlife sensitivity 
maps;  
(ii) provincially-protected areas such as provincial parks, wilderness areas, 
ecological reserves, wildland parks, Willmore Wilderness Park, provincial 
recreation areas, heritage rangelands and natural areas;  
(iii) provincially-designated environmentally-significant areas where maps are 
available from AEP;  
(iv) federally-protected areas such as national parks, wilderness areas, and areas 
subject to special orders such as the Emergency Order for the Protection of 
Greater Sage-Grouse;  

(d) applicable regional land use plans adopted under the Alberta Land Stewardship Act and 
whether the proposed development meets the requirements of the plans.  

2.2.1 Data sets 

Conceptual routing scenarios were compared to available data sets including:  

 Fish and Wildlife Management Information system (FWMIS)  
 Fish and Wildlife Internet Mapping Tool (FWIMT) 
 Alberta Conservation Information Management System (ACIMS)  
 Alberta Parks Environmentally Significant Areas Report (ESA)  
 Alberta Listing of Historic Resources Values (HRVs) 
 Agricultural Regions of Alberta Soil Inventory Database (AGRASID)  
 Alberta Environment and Parks Grassland Vegetation Inventory (GVI) 
 Alberta Wild Species General Status Listing 
 Federal Contaminated Sites Inventory, and 
 assessment of aerial imagery 

2.2.2 Routing scenarios 

Historically, when siting new 138 kV and 240 kV transmission lines, it has been a general 
practice to locate single-pole 138 kV transmission lines within public road allowances and two-
pole 240 kV transmission lines on private property. This includes provincial government primary 
and secondary highways, municipal paved and unpaved roads as well as undeveloped road 
allowances. Public road allowances serve as utility corridors from a land use planning 
perspective.   

These road allowance corridors can fully accommodate a typical 138 kV transmission line; but 
generally, cannot accommodate the larger 240 kV transmission lines as these are larger and 
require more space.  

In certain locations “non-typical” 240 kV single-pole structures have been proposed that would 
fit within a municipal road allowance in locations where private land rights of ways are 
unavailable or prohibitively expensive. These are uncommon and would be more expensive 
when compared to a more typical structure configuration within a right-of-way.  
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If the transmission line is to be on private property, municipal road setbacks apply, which results 
in full rights-of-way being required on private lands, resulting in more land use impact (e.g. 
impacts to farming operations, impacts to native pasture) and adding to the overall Project cost.  

Typically, a transmission line located within a road allowance will have a lower land use impact 
as it should not interfere with current land use and will not require full rights-of-way. Generally, 
developed roads are disturbed lands and usually have a low environmental impact except in 
areas near wetlands. 

A transmission line located on private property will have a higher land use impact as it will 
interfere with current land use practices, particularly on cultivated lands, and will require rights-
of-way. Although some environmental features such as wetlands can be avoided, it can have 
high environmental impacts in cases where the land is native pasture or if it is classified as an 
environmentally significant area (ESA). 
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3 Findings 

 Key features 

As previously mentioned, a majority (95%) of the Study Area consists of privately owned land. 
Approximately 5% of the Study Area is provincial Crown land. First Nations reserve lands do not 
occur within the Project Study Area; However, the Peigan Reserve is adjacent and west of the 
Project Study Area and the Blood Reserve is approximately 10 km east of the Study Area.  

As per review of the FWIMT, the entire project Study area is within the larger wildlife sensitivity 
areas for the species listed below: 

 Sensitive Raptor Range (Ferruginous Hawk, Prairie Falcon, Peregrine Falcon, Bald 
Eagle, and Golden Eagle 

 Sharp-tailed Grouse Survey Area 

These sensitive areas occur across the entire study area and can not be avoided with any route 
or options but will be considered in the route development process.  

Within the Study Area, there are no:  

 provincially-protected areas such as provincial parks, wilderness areas, ecological 
reserves, wildland parks, Willmore Wilderness Park, provincial recreation areas, heritage 
rangelands and natural areas; 

 federally-protected areas such as national parks, wilderness areas, and areas subject to 
special orders. 

 Contaminated sites 

The key features that have the potential to influence the type and level of potential impacts from 
the two technical options are: 

 The number of residences located in close proximity to a transmission line 
 Size of the transmission line (138 kV versus 240 kV) 
 Existing Wind turbine locations 
 Agricultural activities  
 The need to acquire right-of-way from private landowners 
 Uncultivated (Public) lands  
 Wetlands and waterbodies 
 Environmentally Significant Area (ESAs) 
 Native pasture 
 Historical resources 
 Wildlife listed under the federal Species at Risk Act (SARA) 

These constraints are shown on Figure 2 and Figure 3.  
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The Project is located within a Provincial land use plan area. This plan is known as the South 
Saskatchewan Regional Plan (SSRP) (GOA 2014a). The Project will be constructed and 
operated in compliance with the SSRP, whereas: 

 The Project does not enter any conservation areas and provincial recreation areas 
indicated in the SSRP; 

 A new transmission line does not emit concentrations of nitrogen dioxide, fine particulate 
matter, ground-level ozone, and does not contribute to poor air quality; therefore, the 
Project is compliant with the Air Quality Management Framework (AQMF) (GOA 2014c) 
associated with the SSRP;   

 This Project will not negatively influence surface water quality, and therefore the Project 
is compliant with the Surface Water Quality Management Framework (SWQMF) (GOA 
2014b) associated with the SSRP; 

Additionally, the SSRP explicitly supports the responsible development of renewable energy 
projects. The land use strategy defined by the SSRP endorses the efficient use of land, with the 
objective of minimizing the amount of land required for development of the built environment. As 
such, this Project supports this objective. 
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Figure 2 -  Project area key features 
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Figure 3 -  Project Area Historical Resources 
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 Findings 

The ELUEA concludes there are no locations within the Study Area for which a transmission line 
would be prohibited. Additionally, regardless of which route or option is selected, approximately 
half of the line length will be on or adjacent to cultivated lands and the other half will be on or 
adjacent to modified or native pasture. Many of the potential impacts are generally considered 
to be similar given the accuracy of the conceptual routing being assessed.   

However, Option 1 would have  lower overall environmental and land use effects due to the 
smaller poles and workspaces required for a 138 kV transmission line, and the proven ability to 
locate this size of line within public road allowances, thus avoiding or reducing the need to 
impact private lands and overall impacts when compared to Option 2.   

3.2.1 Option 1 

The ELUEA concludes that there will be minor impacts associated with Option 1.  

A 138 kV transmission line is typically located one (1) metre within the edge of a government 
road allowance as indicated in Figure 4.  

 

Figure 4 -  Alignment within road allowance 

There are numerous developed and undeveloped municipal road allowances as well as 
secondary Highway 810 within the Study Area, all of which provide low impact siting 
opportunities for a 138 kV transmission line. Siting the transmission line within road allowances 
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may result in locations where there are a higher number of residences in proximity as public 
access roads, like other linear infrastructure, tend to be located in these corridors. However, 
there are  fewer land use impacts for siting a 138 kV transmission line on road allowance since 
it avoids the need to acquire private land easements with the adjacent landowner, reduces 
impacts to agricultural activities, avoids impacts to most environmental features 
(environmentally sensitive areas, native pasture and / or wetlands) and minimizes impacts to 
any future development plans (residential, commercial or industrial) since municipal setbacks 
would not typically apply. 

The primary benefit of Option 1 is the ability to locate the majority of the 138 kV transmission 
line within a public road allowance. This results in minimal land easements required on adjacent 
private lands and most construction and maintenance work could be completed within the road 
allowance. 

3.2.2 Option 2 

Option 2 is a technically feasible option; however, the two-pole 240 kV transmission line 
configuration being considered for this Project would have to be located on private property, as 
indicated in Figure 5. There is typically not enough room within a standard road allowance (20 
m) to locate this type of 240 kV transmission line structure. 

 

Figure 5 -  240 kV structure on private property 
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All the lands within the Windrise Study Area are classified as “General Agricultural” by the 
municipal planning authority, which from a land use planning perspective provides for potential 
siting opportunities for a 240 kV transmission line on private property when compared to other 
land use designations (i.e. residential).  

While locating transmission lines on private lands generally results in higher impacts when 
compared to utilizing available public road allowance corridors, it should be noted that there are 
opportunities to reduce potential impacts posed by private land routing through common siting 
practices. This can include following quarter-section lines or paralleling other linear features to 
combine footprints. Routing can be developed collaboratively with affected landowners to 
identify locations that are further from the residences or to route around sensitive areas such as 
native pasture and ESAs. However, the increased costs associated with additional angle 
structures needed for these mitigative scenarios are unknown at this conceptual routeing stage.  

 Summary 

Table 1 provides a high-level, qualitative assessment of the potential environmental and land 
use impacts for the two connection options using the evaluation criteria referenced from NID 
23(3).  

Table 1 -  Relative Environmental and Land Use Effects for Option 1 vs Option 2 

Feature 138 kV (Option 1) 240 kV (Option 2) 
Impact Risk (low, medium, high) 

Provincial parks and protected Areas Not Applicable Not Applicable 
Federal parks, wilderness areas, etc. Not Applicable Not Applicable 
Size of transmission line (i.e. disturbance) Low Medium 
Existing wind turbine infrastructure  Low Medium 
Private land easement / ROWs Low High 
Environmentally Significant Areas Low Medium  
Tame pasture Low Medium 
Native pasture Low Medium 
Historical resources Low  Medium 
Wildlife Sensitivity Low Low 

Option 2 shows an overall greater environmental and land use impact on these features. 

The right of way comparison between Option 1 and Option 2 provided in Table 2 assumes a 40 
m right-of-way typically required for the construction of a two-pole 240 kV option compared to a 
20 m right-of-way typically required for  the portions of the 138 kV route likely to be located on 
private property.   

Table 2 -  Right of way comparison 

Impact 138 kV (Option 1) 240 kV (Option 2) 
Approximated private land easement required 8 ha 84 ha 
Approximated easement on native pasture 4 ha 42 ha 
Approximated easement on agricultural lands 4 ha 42 ha 
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4 Recommendations 

At this level of assessment, the overall findings confirm that both connection Options are 
feasible from an environmental and land use effects perspective; however, Option 1 is the lower 
impact technical solution for the Project since a transmission line located on public road 
allowance will have lower overall environmental and land use effects. 

Option 1 optimizes the use of available public road allowance corridors compared to Option 2 
which will require substantially more private land during construction and operation. Option 1 
results in minimal private lands being necessary when compared to the larger 240 kV structures 
required for Option 2, resulting in lower overall impacts in almost every category that the AUC 
considers for assessing transmission developments.   
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5 Closing  

Upon completion of this high-level assessment Option 1 was identified as the lower impact 
technical solution from an Environmental and Land Use Effects Assessment perspective. 
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