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4, SITE PLAN

The project Site Plan (Figure 2a) illustrates the location of project components, roads, noise
receptors, and other features within 300 metres of the project location. Figure 2b shows the
two options for the Project’s power line to interconnect to the provincial grid. Detailed site
plans for each property with project components can be found in Appendix A.

The site plan includes siting information for the following project components:

o Wind Turbines (Pad mount transformers not shown)

e 34.5 kV Underground Collector System (feeder lines)

« Temporary Construction Laydown Area

o Access Roads

o Project Substation

» Operations and Maintenance (O&M) Building

o Option 1 Power Line: Dual 69 kV power line & Point of Interconnection substation
« Option 2 Power Line: 230 kV power line & associated switching station

» Meteorological Towers (2).

4.1 Site Plan Considerations

Dufferin Wind Power considered a variety of factors when siting wind turbines and other
project-related components. DWP developed constraint mapping that identified project land
rights, setback requirements, natural features (terrain and aquatic), archeological, socio-
economic, geological, and land-use related constraints. This constraint mapping was then used,
in conjunction with wind turbine specifications, noise modeling, and energy production
analysis, to develop possible siting scenarios relative to the various constraints. Other major
factors that were considered in the siting process included, but were not limited to:

4.1.1 Archeological and Cultural Heritage Resources
Please see Section 8 of the Environmental Effects Monitoring Plan, and the Construction Plan

Report, for further information on Archaeological and Cultural Heritage Assessments and
findings.
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4.1.2 Natural Heritage Resources

The Natural Heritage Assessment package (Records Review, Site Investigation, Evaluation of
Significant and Environmental Impact Study Reports) includes a detailed description of natural
heritage features that could potentially be affected by the Project. Natural features found
through the natural heritage assessment are depicted in Figure 2a. UTM coordinates of the
project components and natural boundary points used to determine the closest distance are
provided in the Environmental Impact Study.

4.1.3 Water Bodies

The Water Assessment Report and Water Body Report include a detailed description of water
features potentially affected by the project. Water bodies in the vicinity of the project location
are shown on the site plan (Figure 2a) and setback map (Figure 3), and all water bodies within
120 metres of the project are described in detail in the Water Assessment Report.

4.1.4 Land Use and Resources

The majority of Project components are located on agricultural land which is currently under
agricultural production of row crops, pastureland or land that has been left fallow. Project
components were sited to minimize impacts to land uses and Resources. Project operations will
comply with mitigation and monitoring measures as described in the Environmental Effects
Monitoring Plan (Section 8 of this report) and measures outlined in the Environmental Impact
Study Report.

Approximately 0.3 hectares of land per turbine will be used for the duration of the operational
phase of the project. Where possible, the amount of agricultural land used for project
components was minimized (i.e., putting access roads adjacent to hedge rows minimizing the
amount of agricultural land taken out of production). This land will be able to be returned to its
current use after decommissioning of the project.

4.1.5 Noise Receptors

Noise receptors, as defined in Ontario Regulation 359/09, are depicted in the site plan
(Figure 2a) and REA Setbacks map (Figure 3). UTM coordinates of the wind turbines are
provided in Appendix B of this report. Please also refer to the Noise Study Report, included as
Appendix C of this report, for UTM coordinates of noise receptors.
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The future use of vacant lots was also considered. A noise receptor was placed on all applicable
vacant lots in the vicinity of the turbine sites as per the Ministry of the Environment, 2008,
Noise Guidelines for Wind Farms: Interpretation for Applying MOE NPC Publications to Wind
Power Generation Facilities. Ninety-three vacant lot receptors were added to the noise study
model to ensure that the potential for future development of those vacant lots is maintained.

Building upon the project specific guidelines, noise impact prediction modeling was
undertaken. The noise impact on the nearest points of reception from the project’s wind
turbine array, transformers and neighboring wind turbines operating at maximum rated power
was predicted using an acoustic model, ISO 9613, as required by the MOE. The analysis shows
that the noise impact from the Project does not exceed the most restrictive noise limits that
apply for areas with acoustic designation of Class 3 (Rural) as defined by the MOE.
Consequently, there is no need for the application of any additional mitigation measures and no
further studies are contemplated for environmental noise in relation to the Project.

Details regarding the proposed wind turbines acoustic emissions and sound power level and
UTM coordinates for all receptors are provided in the Noise Study Report. Please refer to
Figure 4, which outlines all receptors and the predicted sound power levels at each receptor
point.

Other siting factors that were considered included provincial and manufacturer setback
requirements, interconnection point and power line routes, water crossings, landowner
preferences, farming operations, meteorological conditions and wind resources, and design and
engineering constraints. The data from this highly iterative process was then used to site the
project’s wind turbines and other related project components and to develop the Site Plan
described in this report.

4.2 Setback Requirements

This section outlines the required setbacks for the wind facility and ancillary infrastructure
under Ontario Regulation 359/09. As per the Regulation, where elevation is involved, setbacks
are measured from UTM coordinates to measure the horizontal distance at ground level.
Setbacks apply only to those natural features deemed ’‘significant’ by the Evaluation of
Significance Report (included in the Natural Heritage Assessment Report). Setbacks from
natural features and water bodies reference distance to the Project Location which is defined
as “a part of land and all or part of any building of structure in, on or over which a person is
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engaging in or proposes to engage in the project and any air space in which a person is
engaging in or proposes to engage in the project.”

Table 2 outlines the required setback under O.Reg 359/09 as well as a project specific
commentary. All wind turbines meet the minimum required setbacks under the
Regulation. Figure 3 illustrates the setbacks. For more in depth information on natural heritage
setbacks, please refer to the Environmental Impact Study Report.

Table 2: Setback Requirements

Feature Setback . Comments on Project Setbacks Used
(as per Regulation)

Wind Turbines

Non-participating receptors 550 m Minimum required setback as per the Regulation.

and vacant lots with potential Setback was larger in some cases based on noise

for new builds modeling.

Non-participating lot line Hub Height or blade All turbines must meet a minimum setback of hub

length +10m length plus 10 m if there are no adjacent sensitive

land uses. Otherwise they must meet the hub
height setback.

Roads Blade length +10m All turbines meet or exceed this setback. Blades are

50 m for GE 1.6 MW and 51.5 m for GE 2.75 MW.
GE requirements for road setbacks were applied,
which are more stringent than this requirement.

Project Substation (within the Wind Farm Facility)
Non-participating receptors 1000 m or 500 m 500 m used because the transformer is surrounded
by an acoustic barrier with a density of at least
20kg/mZ and the acoustic barrier breaks the line of
sight from top of the transformer to the nearest

receptor.

69 kV Point of Interconnect Substation

Non-participating receptors | N/A Based on Noise

230 kV Switching Station

Non-participating receptors N/A Not a significant source of Noise. No noise
assessment required.

All Project Components

Significant wetlands 120 m Development within setback permitted as
Environmental Impact Study was prepared

Significant woodlands 120 m Development within feature or setback permitted as
Environmental Impact Study was prepared

Water bodies 120 m Development within feature or setback permitted as
Environmental Impact Study was prepared

Significant wildlife habitat and 120 m Development within feature or setback permitted as

valleylands Environmental Impact Study was prepared

Provincial parks, conservation 120 m N/A

reserves

Provincially significant Areas 50 m N/A

of Natural and Scientific
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Table 2: Setback Requirements

Feature

Setback
(as per Regulation)

Comments on Project Setbacks Used

Interest (ANSI — Earth Science)

Provincially significant Areas
of Natural and Scientific
Interest (ANSI — Life Science)

120 m

Development within feature or setback permitted as
Environmental Impact Study was prepared

Environmentally Significant
Areas (ESA)

120m

N/A
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Figure 3: REA Setbacks Map
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4.3 Description of Project Components

This section provides a description of the of the project components. Technical descriptions of
component design and operation are provided in Sections 5 and 6, respectively. UTM
coordinates for wind turbines, substations and all participating and non-participating receptors
are included in Appendix B. All facility components are clearly laid out in the Wind Facility Site
Plan, Figure 2a.

4.3.1 Wind Turbines

The project is composed of 49 wind turbines. There are two different types of wind turbines
planned for the wind farm, including 18 GE 2.75 MW wind turbines and 31 GE 1.6 MW wind
turbines. The wind turbines will be constructed on a concrete foundation and will be connected
to the project substation through a pad mount transformer and underground “collector”
cables. Operation of the wind turbines will be managed remotely from the Operations and
Maintenance (O&M) facility as well as off-site monitoring.

The pad mount transformer will be located near the base of each wind turbine on a concrete
pad. Each pad mount transformer will step-up the power generated at the turbine from 34.5 kV
to 69 kV. The transformers are fully self-contained with no need for exterior fencing. The pad
mount transformers will be rated at 690 V to 34.5 kV (GE 1.6 wind turbine) or 690 V to
34.5 kV (GE 2.75 wind turbine) depending upon the type of wind turbine it supports. See
Section 5.4 for additional information.

Once comisisoned, the wind turbines will require scheduled maintenance over the lifetime of
the project including, but not limited to, regular inspections, replacement of parts, testing, and
routine lubrication. This maintenance work will be performed by dedicated on-site staff. See
Section 6.2 for additional information.

Figure 2a, shows the wind fram site plan and wind turbine Icoations. Table 3 provides the wind
turbines’ general characteristics.
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Table 3: Wind Turbine Characteristics
Wind Turbines GE 1.6 MW GE 2.75 MW
Total Number 31 18
Rating 1.6 MW 2.75 MW
Number of Blades 3 3
Blade Length 48.7 m 50.2m
Hub Height 80 m 85m
Rotor Diameter 100 m 103 m
Cut-In Wind Speed 3.5m/s 3m/s
Cut-Out Wind Speed 25 m/s 25 m/s
Rated Wind Speed 11 m/s 12 m/s
Swept Area 7,850 m? 8,328 m’

*Please see the Wind Turbine Specification Report regarding the rated power of
individual turbines.

4.3.2 Underground Collector System (Feeder Lines)

The power generated at each wind turbine will be transmitted from its pad mount transformer
through a 34.5 kV underground collector system (or “feeder lines”) that connects to the project
substation described below. The underground collector system will follow access roads and
road allowances where possible and will also transect participating landowner parcels to reduce
the length of the collector lines. The individual collector or “feeder” lines will terminate at the
project substation where the wind farm’s energy will be aggregated and prepared for
transmisison to the provincial grid. See Section 5.4 for additional information.

4.3.3 Temporary Construction Laydown Area

A temporary Construction Laydown Area (shown on Figure 2a) will be located on the same parcel
as the O&M facility and project substation. This area will be used for field offices and temporary
storage of equipment and materials. The Construction Laydown Area is expected to be up to 6
hectares with two access points (driveways) from 3" Line Road. The laydown area will be fenced
and locked during non-working hours with a 24 hour per day security presence. At the end of
construction, the temporary Construction Laydown Area will be removed and the land will be
returned to agricultural production.
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4.3.4 Project Substation

The project substation will be located on the southeast corner of Lot 26, Concession 2,
Township of Melancthon just north of the operations and maintenance facility. The project
substation location was moved from the previously proposed location within a woodlot in the
northeast corner of the same Lot to an open field in the southeast corner of the lot to address
municipal concerns and to reduce the number of trees that would have to be removed. The
footprint of the substation will be approximately 1.2 hectares.

The main components of the project substation will be structural framing, an isolation switch, a
circuit breaker, a step-up power transformer (Option 1 or Option 2), switch gear, instrument
transformers, metering and control equipment, grounding equipment, lighting arrestors and a
small modular control building. The project substation will be enclosed with security fencing to
ensure only authorized access. The substation’s grounding system will be designed to meet or
exceed the Ontario Electrical Safety Code. A preliminary design drawing of the project
substation is located in Appendix E.

Under power line Option 1, the project substation would use a 34.5 kV to 69 kV step-up power
transformer and under power line Option 2, the project substation would use a 34.5 kV to
230 kV step-up power transformer. Regardless of what transformer is selected, a spill
containment system will be installed around the selected transformer to prevent oil leaks and
water or soil contamination. See Section 5.6 for additional information.

4.3.5 Power Line (Interconnect To Provincial Grid)

DWP is currently seeking permitting on two options to connect the project to the provincial grid
however, only one option will be constructed. Originlly the project had proposed to

interconnect the project to an existng Hydro One 230 kV line in the Town of Mono using a dual
69 kV power line however, following public consultation meetings the local community voiced
strong oppositon to this route and requestd that Dufferin Wind consider using an alternate
route using a former railroad right-of-way within the County and that passes directly by Hydro
One’s Orangeville Transformer Station in the Township of Amaranth. DWP is currently
evalauting the use of the right-of-way and the potential to interconnect to the Orangeville TS
230 kV BUS. The following is a brief description of each option and additional details can be
found in the Project’s Construction Plan eport. Figure 2b shows the route of each power line
option.
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Option 1 —Dual-Circuit 69 kV Power Line

Option 1 is a 36.9 kilometre, dual-circuit, 69 kV power line to connect the project substation to
the point of interconnect substation located in the Town of Mono, Ontario. The project
substation will step-up the wind farm’s output from 34.5 kV to 69 kV and the 69 kV power line
will transfer the power to the project’s interconnect substation. The point of interconnect
substation will then step-up the voltage from 69 kV to 230 kV prior to connecting to an existing
230 kV Hydro One transmission line located in the Town of Mono. The 69 kV power line will
pass through the Townships of Melancthon, Mulmur, Amaranth and the Town of Mono, and
will be located on power poles within the existing municipal road right-of-ways under a Joint
Use Agreement with Hydro One.

For sections of the 69 kV route that have existing Hydro One distribution poles, Hydro One
would replace the poles with larger poles as required and DWP would “string” the 69 kV
conductors along the top of the Hydro One poles above existing HONI distribution circuits.
Hydro One would be responsible for preparing and/or replacing exisiting Hydro One power
poles, at DWP’s expense. DWP would be responsible for installing new power poles where none
currently exist in the road rights-of-way and for installing (“Stringing”) the new 69 kV power
lines once Hydro One has prepared the poles.

Of the entire route, Hydro One distribution poles/lines are located in the road right-of-way for
approximately 34.2 kilometres of the proposed route. Therefore, Hydro One will be responsbile
for the design, construction, and maintenance of the majority of the proposed power line.
DWP will be repsponsible for building and maintaing the remaining portions of the proposed
route which equates to approximately 2.7 kilometres of new power poles and this work is
included as a project component in the project’s REA submission. Please refer to the Design and
Operations Report for visual simulations of the proposed 69 kV power line.

Under the Dual-circuit, 69 kV option, the Point of Interconenction (POI) substation would be
located within a woodlot on Part Lot 14, Concession 1 EHS, Town of Mono and will have an
approximate area of 0.6 ha. The POI substation will step-up the incoming 69 kV voltage to 230
kV and connect the wind farm’s output to Hydro One’s exisiting “E9V” 230 kV transmisison line
through a standard line tap.

The main components of the POI substation will be structural framing, an isolation switch, a
circuit breaker, a step-up power transformer (69 kV to 230 kV), switch gear, instrument
transformers, metering and control equipment, grounding equipment, lighting arrestors, and a
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small modular control building. The POI substation will be enclosed with security fencing to
ensure only authorized access. The POI substation’s design and grounding system will be
designed to meet or exceed federal and provincial electric and building codes. A preliminary
design drawing of the POI substation is located in Appendix E. Additional information on spill
containment can be found in the Construction Plan Report.

Figure 2b illustrates the proposed route for the three phase, dual circuit, 69 kV power line and
where Hydro One power poles currently exist along the route. This route was chosen based on
discussions with Hydro One, consultation with the community and the results of natural
heritage studies that were undertaken along various possible routes to determine the route
with the least environmental impact.

Option 2 — Single Circuit, 230 kV Power Line

Option 2 is a dedicated, 47 kilometre, single-circuit, 230 kV power line, which would connect
the project substation to the Orangeville Transformer Station located in Amaranth, Ontario via
a small switching station. The project substation will step-up the wind farm’s output from
34.5 kV to 230 kV and the 230 kV transmission line will transfer the power to the Orangeville
Transformer Station’s 230 kV BUS.

The 230 kV power line would be located on a wood pole line within a private easement running
from the project substation to a former rail right-of-way located to the west of the project
area. The private easement and rail right-of-way passes through the Township of Melancthon,
the Town of Shelburne, and the Township of Amaranth. The 230 kV power line would run
approxiamtly 15 kilometres within the private easement from the project substation to the rail
right-of-way and then southward along the side of the rail right-of-way for approximatly
32 kilometres to a new switching station that would be built just outside of Hydro One’s
exisiting Orangeville TS.

The 230 kV line would be installed predomentely above ground however will be installed
underground where required by regulations and in a select area within the Town of Shelburne.
DWP will be responsible for building the entire 230 kV line and the switching station and this is
included as a project component in the Project’s REA submission. Please see Appendix D for
visual simulations of the 230 kV power line.
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The 230 kV switching station will be located in the Township of Amaranth just outside Hydro
One’s Orangeville TS. The footprint of the switching station will be approximately 0.73 ha. The
switching station will connect the project’s incoming 230 kV power line to the Orangeville TS
230 kV BUS. The main components of the 230 kV switching station will be structural framing, a
circuit breaker, metering and control equipment, disconnect switches, and a small modular
control building. The 230 kV switching station will be enclosed with security fencing to ensure
only authorized access.

Figure 2b illustrates the proposed routing of the 230 kV power line. This route was chosen
based on discussions with Hydro One, negotiations with private landowners, consultation with
the community and the results of natural heritage studies that were undertaken along various
possible routes to determine the route with the least environmental impact.

4.3.6 Operations and Maintenance Facility

The Operations and Maintenance (O&M) Facility will be located on privately owned lands on
the southeast corner of Lot 26, Concession 2, Township of Melancthon. The project substation
would be located directly behind the O&M facility. The O&M building would be approximately
550 m? in size and would include an approximate 200 m? gravel parking lot. In addition, an
outdoor maintencne yard will be installed behind the facility to support regular maintencne,
temporary storgae of parts, and general wind farm operations. The O&M Facility would contain
all facilities and required infrastructure to run the daily operations of the wind facility, including
an office space, storage areas, washroom and kitchen facilities. All provincial, countym, and
municpal standards will be followed in the construction and use of the O&M facility.

4.3.7 Metrological Towers

Two new, 85 metre, meteorological towers will be installed in the project area to provide
ongoing meteorological data and reporting. The meteorological towers will be located at Lot 26,
Concession 2 and Lot 28, Concession 8, Township of Melancthon respectively and are shown on
Figure 2a.
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