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ACRONYMS AND ABBREVIATIONS
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CanWEA
CEAA
CEA Agency
COSEWIC
dBA
DFO
DNR

EA

EC

EIS

EISR
EMP
EMS
EPP
ERP
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GHG

ha
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IEC
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m

m/s
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N/A
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Criteria Air Contaminant

Canadian Wind Energy Association

Canadian Environmental Assessment Act
Canadian Environmental Assessment Agency
Committee On the Status of Endangered Wildlife in Canada
A-weighted Decibels

Department of Fisheries and Oceans
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Environmental Assessment

Environment Canada

Environmental Impact Study

Environmental Impact Study Report
Environmental Management Plan
Environmental Management System
Environmental Protection Plan

Emergency Response Plan

Federal Authority
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Harmful alteration, disruption or destruction (of fish habitat)
Heritage Resource Impact Assessment
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Project Description Document
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Species at Risk Act

Supervisory Control & Data Acquisition System
Subnational Rank
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World Wind Energy Association
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1 INTRODUCTION

St. Joseph Wind Farm Inc. is proposing to develop a wind energy project having a maximum of 200 wind turbine
generators (WTG), for an installed capacity of 300 MW.

This environmental impact study (EIS) report for the St. Joseph Wind Energy Project, hereafter referred to as
“the Project”, is being submitted to the Manitoba Conservation Environmental Assessment and Licensing Branch
and the Canadian Environmental Assessment Agency to fulfill the requirements with respect to applicable
provincial and federal environmental assessment certifications. This application follows the Environmental
Impact Statement Guidelines for Screenings of Inland Wind Farms under the Canadian Environmental
Assessment Act.

1.1 Project Title

The name of the project is the St. Joseph Wind Energy Project.

1.2 Project Proponent

The proponent of this Project is St. Joseph Wind Farm Inc., a registered company in the province of Manitoba.
St. Joseph Wind Farm Inc. is wholly owned by Babcock & Brown. BowArk Energy Ltd. (“BowArk”) is acting on
behalf of St. Joseph Wind Farm Inc. (“St. Joseph Wind Farm”) as the primary developer for the Project. Its
contact Information is as follows:

Mr. Keith Knudsen Mr. Pat Bowes

Project Manager VP Development

BowArk Energy Ltd. BowArk Energy Ltd.

915, 530 8th Avenue SW 915, 530 8" Avenue SW
Calgary, Alberta T2P 3S8 Calgary, Alberta, T2P 3S8
Ph.: 403-264-2259 Ph.: 409-264-2259

Fax: 403-261-1708 Fax: 403-261-1708
kknudsen@bowark.com pbowes@bowark.com

Detailed information on BowArk and Babcock & Brown can be found at:
www.bowark.com
www.babcockbrown.com

1.3 Environmental Assessment Team

St. Joseph Wind Farm has retained the services of consulting firms with expertise in wind energy, environmental
assessments, archaeology, and engineering. Helimax Energy Inc. (“Helimax”) has been retained to lead the
environmental assessment effort for this Project. Its contact information is as follows:

Mr. Karl-Eric Martel

Helimax Energy Inc.

4100, rue Molson, bureau 100
Montréal, Quebec H1Y 3N1
Tel: (514) 272-2175 ext. 224
Fax: (514) 272-0410
martelke@helimax.com

St. Joseph Wind Farm Inc. - St. Joseph Wind Energy Project 1
Environmental Impact Study Report — July 2008


www.bowark.com
www.babcockbrown.com
mailto:martelke@helimax.com

Helimax Energy Inc. (“Helimax”) is an independent wind energy consulting firm. Since its founding in 1998,
Helimax has participated in a multitude of wind projects throughout the world, providing engineering, advanced
meteorology, environmental and financial analysis services. Moreover, Helimax has recently become the largest
North American wind energy firm to be certified ISO 14001:2004 and OHSAS 18001:1999, allowing it to ensure
a rigorous level of conformity with respect to the environment and the health and safety of its employees and
sub-contractors.

Helimax is composed of a team of over 50 professional meteorologists, technicians, engineers and
environmental specialists. Over the years, Helimax has supplied its expertise in 20 countries and 9 provinces
across Canada. These mandates include more than 20 environmental impact studies. In Manitoba, Helimax has
conducted or is the process of conducting environmental assessment studies for several wind energy projects.
Helimax has performed detailed environmental studies of various types for more than 4000 MW of wind energy
projects. Overall, Helimax has worked on over 20,000 MW of wind projects in operation or under development.

In September 2007, Helimax formed a strategic partnership with Germanischer Lloyd (GL). GL is a German firm
offering a wide range of technical surveillance services in the maritime and industrial sectors, including gas, oil
and wind power. GL employs 4100 persons in 176 offices in 76 countries.

More information on Helimax can be found at: www.helimax.com.

1.4 Project Overview and Rationale

1.4.1 Project Overview

Since 2005, BowArk has been investigating the potential for wind energy projects in the province of Manitoba.
The St. Joseph area, considered to have a good wind resource potential and meeting criteria such as proximity
to transmission lines, suitable lands with compatible uses, manageable environmental impact, etc., was selected
for further investigation through the installation of a first meteorological tower (“met tower”).

More thorough development, including site assessments, energy yield estimates, and community consultations
have been ongoing for the past two years. With a potential installed capacity of 300 MW, the Project would be
capable of meeting the power needs of some 100,000 households.

The Project is located in the vicinity of the town of St. Joseph, approximately 85 km south of Winnipeg, and
overlaps the Rural Municipalities of Rhineland and Montcalm. The turbines are distributed over an area of
approximately 215 km? of agricultural land. The Project location map (Map 1-1 - all maps in Volume 2) shows the
general Study Area. According to recent assessments, the site offers an excellent wind resource.

With a current Capital Cost estimated at more than $600M when built to maximum size, the Project will provide
reliable clean energy, as well as create specialized regional employment opportunities in renewable energy. The
Project can also provide a regional platform for promoting the renewable energy sector throughout Manitoba. It
is expected that the Project will create 200 to 300 jobs during the preparation and construction phases and some
15 long-term skilled jobs during the operational phase.

The Project was submitted in 2007 for the Manitoba Hydro 300 MW Request for Proposal (RFP). The Project
was shortlisted for further consideration with nine other proposals, among 84 submissions, and subsequent to
that was officially selected as the only proposal for further discussions.

The Project schedule is mostly dependent on the permitting process, the negotiations with Manitoba Hydro for
the Power Purchase Agreement (PPA), weather, and equipment supply. Currently, the anticipated schedule for
the three Project phases is as follows:

e Construction: from early 2009 to end of 2010;
e Operation: anticipated in-service date in early 2011; lifespan 20-25 years;

o Decommissioning: after lifespan, if PPA is not renewed and/or no upgrade possible.
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1.4.2 Global and Canadian Wind Energy Contexts

The Project is part of the world’s fastest growing energy sector. Globally, installed wind capacity reached
73,904 MW at the end of 2006 (WWEA, 2007), the product of approximately over 92,000 wind turbines installed
in over 60 countries. According to the World Wind Energy Association (WWEA), growth in 2006 stood at 25%,
after 24% in 2005. Based on current and projected rates of installation, global capacity is expected to reach
160,000 MW by 2010. Today, wind energy delivers worldwide around 1% of the global electricity generation,
with some countries and regions reaching 20% and more.

160,000*

132,000
109,000

90,000*

73,904

* predicted 59,004
47,686

39,290

31,164
24,320

13,696 18,039

Capacity (MW)

7,475 9,663

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

(Source: WWEA, 2007)
Figure 1-1: World Wind Energy — Total Installed Capacity and Prediction (1997-2010)

Germany, Spain and the United States are currently the three leading “wind energy” nations of the world, with
installed capacities (as of 31 December 2006) of 20,622 MW, 11,615 MW and 11,603 MW, respectively. India as
of the same date was operating 6,270 MW, Denmark, 3,136 MW, and Canada, 1,451 MW. In 2007, Canada has
seen its installed capacity grow to 1,770 MW, a figure expected to increase rapidly in the next decade: most
provinces, led by Manitoba and Quebec, have launched requests for proposals (RFPs) and adopted policies to
increase wind energy capacity. Ontario has targeted 4,600 MW by 2020, Quebec has 4,500 MW targeted by
2016 and both Alberta and British Columbia each expect to have a few thousand MW in place by 2020.
Combined, these targets will amount to a minimum of 12,000 MW of wind energy by 2016 (CanWEA, 2008).

Wind energy’s popularity is attributed to two main factors, namely technological advancements and growing
interest in clean renewable power. Indeed, wind energy production costs have decreased rapidly in recent years,
enabling the sector to compete, under certain conditions, with conventional power sources. Growing concerns
for climate change and air pollution, along with associated initiatives such as the Kyoto Protocol and clean air
standards, have compelled governments to promote wind energy as a viable and ecological solution. Many
countries now have ambitious wind energy objectives to address these concerns.
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1.4.3 Manitoba Wind Energy Context

Manitoba Hydro has been assessing the feasibility of wind power since the early 1990s. In 2006, the operation of
Manitoba's first wind energy project, the St. Leon 99-MW wind farm, located approximately 120 km southwest of
Winnipeg, was commissioned. BowArk raised funds through Air Source, the entity that financed the construction
of the St. Leon Wind Farm which was ultimately acquired by Algonquin Power Income Fund.

In February 2007, Manitoba Hydro announced that wind monitoring data collected by Manitoba Hydro over the
past four years were available. Manitoba Hydro issued a Request for Proposals (“RFP”) a month later for the
purchase of up to 300 MW of wind generated electricity. In response to the RFP, Manitoba Hydro received 84
submissions totalling over 10,000 MW. In December 2007, based on a thorough review and evaluation of these
submissions, Manitoba Hydro selected 10 proposals for further consideration, with seven separate developers
being invited to provide additional, more detailed information to help determine which proposals may be
selected. On March 31, 2008, Manitoba Hydro announced that discussions will be initiated with one Proponent
only, namely St. Joseph Wind Farm Inc., for the St. Joseph Wind Energy Project.

1.5 Regulatory Framework

15.1 Federal and Provincial

The Project is subject to the Canadian Environmental Assessment Act and, at the provincial level, the Manitoba
Environment Act outlining the environmental assessment and licensing process for those developments that may
have potential for significant environmental effects. The Classes of Development Regulation under the Manitoba
Environment Act establishes Classes of Development which are subject to review and licensing. Wind energy
projects of 99 MW are considered to be Class 2 developments and 100 MW and greater are Class 3.The first
step of the Provincial process is to file a Proposal in accordance with Manitoba Regulation 163/88 — Licensing
Procedures Regulation.
The Proposal should include, among other information:

¢ A description of the proposed Project and its location;

e Land use designation;

o A description of the potential impacts of the Project on the environment, including, but not necessarily
limited to:

0 Type, quantity and concentration of pollutants to be released into the air, water or on land;
Impact on wildlife;

Impact on fisheries;

Impact on surface water and groundwater;

Forestry related impacts;

Impact on heritage resources;

O O O o o o

Socio-economic implications resulting from the environmental impacts.

A description of the proposed environmental management practices to be employed to prevent or mitigate
adverse impacts identified should also be part of the Proposal.

Table 1-1 presents the federal and provincial agencies which were given the opportunity to comment on the
Project, as well as associated environmental approvals required, when applicable. It should be noted that the
Project will be registered under the federal ecoENERGY for Renewable Power (ERP) program and will thus
trigger the Canadian Environmental Assessment Act; Natural Resources Canada will act as the responsible
authority (RA) at the federal level. Additional information on regulatory agency consultation is available in
Section 4 of this report.
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Agency Involved

Federal

Canadian Environmental
Assessment Agency

Natural Resources
Canada

Environment Canada

Health Canada

Indian Affairs

Transport Canada

NAV CANADA

Department of Fisheries
and Oceans (DFO)

Natural Resources
Canada

Environment Canada

Provincial

Manitoba Conservation

Table 1-1: Government Agency Involvement

Approval Required

Decision on the Environmental Screening Report (as
per Canadian Environmental Assessment Act)

Clearance for Aeronautical Obstruction

Approval under the Regulation for lighting of wind
energy project (CARS 621.19.12)

Navigable Waters
Aviation Safety Approval

Approval under the Fisheries Act 35 (2)

ecoENERGY Program — Approval for funding

Carcass Searches Scientific Permit required for the
collection of a migratory bird; Carcass Searches
Permit for salvage of migratory bird species as
endangered or threatened

Licence under The Environment Act (C.C.S.M. c.
E125) and associated regulations including:

e Licensing Procedures Regulation 163/88
e Classes of Development Regulation 164/88

e Joint Environmental Assessment Regulation
126/91

e Environment Act Fees Regulation 168/96

e Onsite Wastewater Management Systems
Regulation, MR 8312003

e Litter Regulation 92/88 R
e Waste Disposal Ground Regulation, MR 150191

Compliance with The Endangered Species Act
(C.C.S.M. c. E111) and associated regulations.

St. Joseph Wind Farm Inc. - St. Joseph Wind Energy Project
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Status (Comment)

Requirements addressed in this EIS
(Coordinator of the federal EA
process)

Requirements addressed in this EIS
(Responsible Authority (RA), due to
request for federal funding -
ecoENERGY Program)

Requirements addressed in this EIS
(Consulted agency) — Federal
Authority (FA)

Requirements addressed in this EIS
(Consulted agency) — Federal
Authority (FA)

Requirements addressed in this EIS
(Consulted agency) — Federal
Authority (FA)

Application to be filed — Federal
Authority (FA)

Application to be filed — Federal
Authority (FA)

Addressed in this EIS

To be obtained
Addressed in this EIS

Application filed in April 2008.
(Files 5911-S23-1 and 5911-S23-2)

To be filed when required

Requirements addressed in this EIS



Agency Involved

Manitoba Conservation

Manitoba Health

Manitoba Labour and
Immigration

Manitoba Infrastructure
and Transportation

Manitoba Culture, Heritage
and Tourism

Manitoba Water
Stewardship

Manitoba Hydro

Municipal

RM of Montcalm

RM of Rhineland

Approval Required

Compliance with The Sustainable Development Act
(C.C.S.M. c. S270)

Approvals, licences and permits under The Dangerous
Goods Handling and Transportation Act (C.C.S.M. c.
D12) and associated regulations including:

Dangerous Goods Handling and Transportation
Regulation (MR55/2003)

Environmental Accident Reporting Regulation
(MR439/87)

Storage and Handling of Petroleum Products and
Allied Products Regulation (MR188/2001)

Generator Registration and Carrier Licensing
Regulation (MR175/87)

Compliance with The Public Health Act (C.C.S.M. c.
P210) and associated regulations including:

Collection and Disposal of Wastes Regulation
(MR321/88 R)

Protection of Water Sources Regulation
(MR326/88 R)

Compliance with The Workplace Safety and Health
Act (C.C.S.M. ¢. W210) and associated regulations.

Permit under The Highway Traffic Act (C.C.S.M. c.
H60) and associated regulations.

Approval under The Heritage Resources Act
(C.C.S.M. c. H39.1) and associated regulations.

Compliance with:

The Water Rights Act (C.C.S.M. c. W80)
The Water Protection Act (Bill 22)

The Water Resources Conservation and Protection
Act, C.C.S.M. chapter W72

Power Purchase Agreement (PPA) requirements

Application for conditional use to be submitted
according to Zoning By-law; Planning and Building
permits

Application for conditional use to be submitted
according to Zoning By-law; Planning and Building
permits

1.6 Report Structure

Status (Comment)

Requirements addressed in this EIS

Requirements addressed in this EIS

Requirements addressed in this EIS
Requirements addressed in this EIS

To be obtained

Requirements addressed in this EIS

Will be addressed with agreement

To be completed

This Environmental Impact Study Report (EISR) is being submitted to the Manitoba Conservation and the
Canadian Environmental Assessment Agency with the objective of fulfilling all requirements with respect to
applicable provincial and federal environmental assessment certifications. As required, a Project Description
Document was sent to governmental agencies, both federal and provincial, in May 2006 (Helimax, 2006).

In accordance with the environmental assessment processes at both the provincial and federal levels, this EISR

is structured as follows:
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e Section 2: Detailed description of the Project location, optimization process, equipment activities and
schedule;

e Section 3: Detailed characterization of the biophysical and socio-economic environment;

e Section 4: Description of the regulatory agencies, public and First Nation consultation activities and
programs;

e Section 5: Presentation of the assessment of effects on the biophysical and socio-economic
components presented in Section 3, as well as cumulative effects and an Accidents and Malfunctions
Plan;

e Section 6: Effects of the environment on the Project;

e Section 7: Summary of mitigation, impact management and monitoring commitments of St. Joseph
Wind Farm;

e Section 8: Environmental assessment summary: overview of environmental advantages and
disadvantages.
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2 TECHNICAL PROJECT DESCRIPTION

2.1 Project Location

The Project is located in the vicinity of the town of St. Joseph approximately 85 km south of Winnipeg, and
overlaps the Rural Municipalities (RM) of Rhineland and Montcalm. The turbines are distributed over an area of
approximately 215 km? of agricultural land.

The selection of the Project location was mainly based on the local wind resource, but also on its proximity to
existing transmission lines, land use, local support and constraints.

Since 2005, a meteorological tower located near the centre of the Study Area has been collecting wind data at
three heights (30, 40 and 50 m) as well as temperature data. Based on the data collected, the Project is
considered to have an excellent wind resource. A second tower, measuring at 40, 50 and 60 m, was installed in
July 2006 near the northeastern boundary of the site to confirm previous data and provide a more accurate wind
assessment. More details on the wind resource are provided in Section 3.

A 230-kV transmission line runs parallel to Highway 75. A Manitoba Hydro Station, Letellier TS, is located at the
eastern edge of the site, on Road 201.

Transmission Line from Highway 75 Residence and Farm Buildings near St. Joseph

Parent Seed Farm Ltd., St. Joseph Secondary Road near St. Joseph
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2.2 Optimization Process and Project Layout

2.2.1 Project Layout

For the purpose of the environmental assessment, a maximum footprint scenario has been considered. Hence,
the layout presented in Map 2-1 include 200 WTG locations, which is the highest number of turbines to be
expected for the Project, assuming 1.5-MW turbines are selected. In the event that the Project is built with higher
capacity turbines, the number of WTGs necessary to achieve the maximum capacity of 300 MW — and the
Project footprint — will be reduced.

2.2.2 Constraints Analysis

The proposed Project has been configured to maximize its energy yield while taking into consideration a set of
biophysical and human-related constraints to ensure the Project is developed in a sustainable manner. These
constraints stem from regulations, existing land uses, landowner and public consultations, and expert analysis of
the site’s sensitivity. Field surveys were conducted by the biophysical and archaeological/traditional land use
teams to identify and reference any site or area that should be avoided. Overall, few environmental constraints
were identified.

Map 2-2 show the Project constraints. Table 2-1 provides a list of all constraints that were taken into account
during the micro-siting of the turbines, as well as all other on-site components of the Project (i.e. access roads,
transmission lines and substations). Of the 21,529 ha within the Project Area, various exclusion and buffer zones
totalled 12,391 ha, leaving only 9,138 ha, or 42% of the Project Area, suitable for the installation of turbines.
Within this space, turbines were sited on lands for which St. Joseph Wind Farm has signed, or will sign, a right-
of-way agreement with local landowners. It is expected that more than 250 landowners will be involved in the
Project. Turbines were spaced adequately so as to reduce wake effects (turbulent and slowed down wind
downstream of a turbine) and associated productivity losses. Thus, the placement of individual turbines took into
account a minimum of 3 to 4 rotor diameters between turbines perpendicular to the prevailing wind direction and
5 to 6 rotor diameters parallel to the prevailing wind direction (Figure 2-1). WTGs were also positioned in order to
minimize noise issues for the community.
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Source: Helimax

Figure 2-1: Example of Minimum Spacing between Wind Turbines to Limit Wake Effects
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Table 2-1: Constraints Considered in Development of Project Layout

Component Setback / Constraint
Biophysical Constraints

Watercourses, Waterbodies,

Marshes, Swamps 60m

Natural or Protected Areas None identified
Raptor Nests None identified
Bat Hibernaculea None identified

Human-related Constraints

Dwellings 500 m

Rationale

Best practice to reduce impact

Most stringent local by-law’

Data Source

Basemap data and field survey

Field survey

Field survey

57 (blade length + 10 m) to

Other Buildings 200 m

Best practice to reduce impact

(Includes garages, accessory
buildings and farm buildings)

Field survey

Basemap data and field
validation

Property Lines 57 m, where applicable

Most stringent local by-law

Data from RMs of Montcalm
and Rhineland

Main roads: 250 m
Roads Secondary roads: 150 m
Accessways and trails: 57 m

Best practice to reduce impact

Basemap data and field
validation

Transmission Lines and

. 1
Substation S0m

Pipelines 80m

Archaeological and Cultural ENERRGE S HTeRN!
Heritage Sites specific site considered)

Utility Lines 150 m

REUNE 200 m

Best practice to reduce impact

Basemap data

Basemap data

Heritage Resource Desktop
Study by professional
Archaeologist

Basemap data

Basemap data

Built-up Area 500 m

Most stringent local by-law

Basemap data

Point-to-Point Link Pathway RFidukekRe X radnh
EU RN (Lol [V alleF=\ilels) I depending on nature of link.

Technical Constraints

3-rotor and 5-rotor diameter

Wake Effect spacing (minimal distance)

RABC/CanWEA guidelines (see
Section 5.15)

Best design practice to reduce
wake effect

Industry Canada database

Engineering specifications

Mostly below 40 dBA. Some
receptors between 40 to 45

As per Manitoba Conservation's
requirements gB. Blunt, pers.
comm., 2008)° (See Section 5.14)

Noise simulation with 300 MW
layout (WindFarmer and
CadnaA models)

Noise dBA for participating
landowners.
7 .
Slopes >15% (for turbine None

positions)

N/A

Basemap data and field
validation

' Rural Municipalities of Montcalm and Rhineland By-Laws for Wind Energy Projects, No 653/07 and No 2005-15

respectively.

? Requirements to comply with CanWEA's Guidelines: Wind Turbines and Sound: Review and Best Practice Guidelines

(CanWEA, 2007).
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2.3 Project Components

The Project components and infrastructure are listed in Table 2-2 and described in detail in the following sub-
sections. Figure 2-2 presents a schematic view of typical wind farm components and typical wind turbine

dimensions.

Wind Sensors
Generator
Gear Box
Blade

Hub

{4 [ S T (& T

Sub