EXPANDING SASKATCHEWAN'S WIND ENERGY: ANALYSIS OF SITE SELECTION & DESIGN
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The purpose of this project is to create a comprehensive plan to support SaskPower’s renewable energy goal of
ENVIRONMENTAL IMPACT ASSESSMENT

2100 MW of wind power capacity by 2030. The main objective is to determine the optimal wind power plant

locations within Saskatchewan based upon technical, environmental, and economic criteria. Secondly, a : : :
o , , _ _ _ AR , The Environmental Impact Assessment (EIA) is a comprehensive

preliminary site design for the selected locations will be included which indicates the power generation at each

Air Quality Noise Pollution

. . . . . - . . | : analysis of the various environmental and socio-economic effects Land Usage 50,
site. A comprehensive Environmental Impact Assessment will then be completed; which will incorporate iterative | Swift Current No. 137 associated with the proposed development of the wind power 11% 9% 6
analytical methods to determine the hypothetical environmental and socio-economic effects associated with the | Coulee No. 136 slants. The EIA was conducted based on Saskatchewan Prairie land

wind power plants. Lastly, a stakeholder analysis will be completed with recommendations for community
engagement to address some of the foreseeable concerns of stakeholders. The objectives combine together to
create a systems engineering approach for wind power plant development in the province.
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and was completed through the following steps:
* |dentification of environmental and socio-economic valued
components (VCs) and their associated key indicators.
* Acknowledgement of the baseline conditions and associated
Pliaidec temporal and spatial boundaries of the project.
< * |dentification of any potential alterations to the baseline
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- / SWIFT CURRENT conditions due to the project development.
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SITE SELECTION METHODOLOGY

In order to appropriately analyze the province of Saskatchewan for the most optimal wind power plant locations
based on eight criteria designed by the project group, the methodology chosen is the Multiple Criteria Decision
Analysis (MCDA) model. The methodology follows a logical step based approach as shown in the MCDA flowchart | »
below. Upon obtaining data locations from the Pan-Canadian Wind Integration Study (PCWIS), the criteria was | e
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Bl _ * Assessment of the project impacts, including: residual and
Neidpd . . . g . .

| cumulative effects, magnitude/significance determination.
‘ ‘ | *  Recommended mitigation efforts and monitoring measures.
ingfeld | The EIA implemented the use of matrices to assist with impact prediction and magnitude modeling. The results
from the analysis can be seen in the figure above. As indicated, the greatest impact is anticipated to be wildlife
mortality, followed closely by wildlife habitat. This is due to the nature of wind power plants being hazardous to

migratory birds, as well as the construction phase placing wildlife and wildlife habitat at risk.
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defined and the 167 locations were narrowed to 29 locations using the restrictive criteria by using geospatial
analysis in ArcMap. Further, the criteria were rated and applied to the remaining 29 locations to classify each
location based on how well it meets the criteria rating. The criteria were weighed against each other using a 100

point summation score. The criteria weights were applied to the rating scores for each location and summed to
obtain the final score. The top 10 scores were chosen as the top 10 site locations.
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MITIGATION MEASURES

Mitigation measures are a means of reducing, or possibly avoiding the impacts associated with a project.
Measures that were taken into consideration include: standard practice within the industry, regulatory
& [CIPKSE compliance, activity planning, and site-specific measures. The preferred method to manage the environmental
' impacts is avoidance, however, this is not always a possibility. Avoidance often requires significant funding which
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Obtain locations from Pan-Canadian Wind Integration Study ; Lac PelletierL Pambrug

|dentification of criteria 513
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Construction of GIS database of geospatial conditioning criteria | /
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| PIAPOT | ‘ . makes it unfeasible within the project constraints. When avoidance was not an option, mitigation was the next

J\ | . most desirable choice to control the inevitable impacts of the project. Mitigation is the process of reducing the
‘ ‘ ‘ ‘ severity or significance of the impact. Remediation involves the acknowledgement that the impact is unable to be

avoided or mitigated, thus efforts will be made to reverse or minimize the impacts after the fact. Lastly,

Restrictive Criteria Classifying Criteria

Proximity to Communities

High risk ecological zones
| |

Average annual wind speed | ‘ Gardeniticad compensation was used in circumstances involving stakeholders who are impacted by the project. A table of the
37 . . .
<1000 GWh net energy >25km from existing power grid Wind Capacity Factor | affected VCs with the recommended management action can be found in the table below:
INStowi el Category Valued Component Action

Location Generation Capacity W ElE N Vegetation Mitigation/Avoidance
SHAUNAVAN Soil Erosion Mitigation

Distance to Roads Wildlife Wildlife Habitat Mitigation/Avoidance
Use ArcMap to narrow 167 locations to 29. Use these : Wildlife Mortality Mitigation
locations for MCDA. Proximity to Power Grid /13 ‘ Sensory Visual Aesthetic Mitigation
| Eoctand’ Noise Pollution Mitigation

Weigh criteria using 100 point summation | Nenscrag Socio-economic Land Usage Mitigation/Compensation
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Rate classifying criteria using ordinal scale

STAKEHOLDER ANALYSIS

Rate all 29 locations using criteria rating scale The objective of performing a stakeholder analysis is to identify key High

stakeholders, as well as to develop engagement strategies which

SASKATCHEWAN : : : - Keep Satisfied

effectively promote the implementation of the wind power plant. Keep Satisfied and Engaged

Geospatial Technique MCDA Technique Completing an analysis identifies some of the conflicts that may occur Government of Municipalities
Saskatchewan Landowners

with the introduction of the project. The external stakeholders were
identified and include: the Government of Saskatchewan, SaskPower,

NS
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= P Municipalities, Landowners, Competitors, and Suppliers. In order to
v determine the level of engagement required for project success, the
‘ pa SN Viceroy stakeholders have been organized based on the amount of power and Monitor Keep Informed
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by the rated value
given for each location
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Choose the top 10 scores as final sites

interest they have in the project (see adjacent figure). Landowners and competitors Suppliers
municipalities often have valuable insight regarding the location of the
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| ‘ . plant. The community will be more likely to accept the project if they are
Design and analysis of 10 sites | ] involved in the development process. Therefore, the project team should VW Gu—  High
HRIIEE: | prioritize engaging with the stakeholders to increase the project success. Interest
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This project presents how Saskatchewan’s wind energy sector can be expanded to meet the 2030 SaskPower

SITE DESIGN

Site design had 3 main components: turbine selection, preliminary design, and power analysis. The V136-4.2MW™
turbine was chosen based on specifications and previous use in the province. A preliminary site map was drawn |
for one site, based on a 100 km? area (as laid out in PCWIS) and 7-diameter turbine spacing. Terrain analysis was

used to efficiently identify the best turbine locations within each area. The same process could be used on all the | . l

sites. The total power and energy available at each site was determined based on the rated power of the turbine
and capacity factor of each site. The number of turbines at each site was set at 50 in order to meet the goal. The

CORONACH renewable energy target. A multi-criteria decision analysis was used to identify the top ten locations for wind
power plants within the province. Next, a preliminary design was conducted which included 50 turbines per site
36 to achieve the energy production goal. An Environmental Impact Assessment was completed which analyzed
these locations for the potential impacts associated with the project. The identified impacts were then addressed
with recommended mitigation measures. Lastly, the stakeholder analysis was used to outline key stakeholders

selected power plants combine to generate 2100 MW (rated) and 785 MW (actual). Willowbunch No. 42 and suggest strategies for the integration of the project within the communities. This project utilized high-level
Site ID # Capacity Factor (%) Rated Turbine Estimated Turbine  Estimated Power  Rated Power (MW)  Estimated Annual analysis to determine the ideal locations for wind power plants within the province, as well as included a series
- . PWEISV'W) P°Vi’f’5’4(gg'gw) 7(7".’;‘2’8)7 o E“g;fé\'f 9(551";"‘) of steps which are critical to a project development plan. Ultimately, these ten sites are considered to have great
' potential for wind power plants and could be used to increase renewable energy production within the province.
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