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Report Disclaimer

This report has been prepared by Hatch Ltd. for the sole and exclusive use of Axio Power Canada Inc./
SunEdison Canada (the “Client”) for the purpose of assisting the Client in making decisions with respect to the
development of a proposed solar photovoltaic project and shall not be (a) used for any other purpose, or (b)
provided to, relied upon or used by any third party.

This report contains opinions, conclusions and recommendations made by Hatch Ltd. (Hatch), using its
professional judgment and reasonable care. Any use of or reliance upon this report by the Client is subject to
the following conditions:

the report being read in the context of and subject to the terms of the agreement between Hatch and the
Client including any methodologies, procedures, techniques, assumptions and other relevant terms or
conditions that were specified or agreed therein;

the report being read as a whole, with sections or parts hereof read or relied upon in context;

the conditions of the site may change over time (or may have already changed) due to natural forces or
human intervention, and Hatch takes no responsibility for the impact that such changes may have on the
accuracy or validity of the observations, conclusions and recommendations set out in this report; and

the report is based on information made available to Hatch by the Client or by certain third parties; and
unless stated otherwise in the Agreement, Hatch has not verified the accuracy, completeness or validity
of such information, makes no representation regarding its accuracy and hereby disclaims any liability in
connection therewith.
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Introduction

Project Description

Axio Power Canada Inc./SunEdison Canada (“Axio/SunEdison”) is proposing to develop a
10-megawatt (MW) solar photovoltaic (PV) project titled Norfolk Bloomsburg TS Solar Energy Project
(the “Project™). The Project Location® is situated on an approximately 29 hectares (ha) of land on Part
of Lots 3 and 4, Concession 12, Norfolk County (single tier municipality).

The Project is proposed to be constructed on privately owned land currently used for agricultural
crops. The Project is located about 1 km south of the Village of Bloomsburg and about 4 km
northeast of the Town of Simcoe. Local roads include Stone Quarry Road (Concession 13 Townsend
Road) and Cloet Road immediately south and west of the Project Location, respectively.

The proposed Project is a renewable energy generation facility which will use solar photovoltaic
technology to generate electricity. Electricity generated by solar photovoltaic panels will be
converted from direct current (DC) to alternating current (AC) by inverters and then stepped-up to a
voltage of 27.6 kV via pad-mounted transformers prior to being connected to the existing local
distribution line. In order to meet the Ontario Power Authority (OPA)’s Feed-In-Tariff (FIT) Program
requirements, a specific percentage of equipment will be manufactured in Ontario.

The construction of the Project will begin once the Renewable Energy Approval (REA) has been
obtained. The construction period is estimated to be approximately 8 months, with Project
commissioning anticipated in October 2012. Operationally, the lifespan of the Project will be at least
20 years, which can be extended up to 30 years or more with proper maintenance, component
replacement and repowering.

Renewable Energy Approval Legislative Requirements

Ontario Regulation (O. Reg.) 359/09 — Renewable Energy Approvals Under Part V.0.1 of the Act,
(herein referred to as the REA Regulation), came into force on September 24, 2009 and identifies the
Renewable Energy Approval (REA) requirements for renewable energy generation facilities in
Ontario. The REA Regulation has since been amended by O. Reg. 521/10, which came in effect as of
January 1, 2011. As per the REA Regulation (Part 11, Section 4), ground mounted solar facilities with a
name plate capacity greater than 12 kilowatts (kW) are classified as Class 3 solar facilities and require
an REA.

Section 13 of the REA Regulation requires proponents of Class 3 solar facilities to complete a Design
and Operations Report to identify:

The site plan.
The design of the facility and the equipment to be used.

How the Project will be operated.

! “Project Location means, when used in relation to a renewable energy project, a part of land and all or part of any
building or structure in, on or over which a person is engaging in or proposes to engage in the project and any air space
in which a person is engaging in or proposed to engage in the project” (O. Reg. 359/09, s. 1 (1)).
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How environmental effects will be monitored and mitigated.
How emergencies and communications will be managed.

A draft of the Design and Operations Report must be made available to the public, the local
municipality and identified Aboriginal communities, at least 60 days prior to the final public
consultation meeting in accordance with O. Reg. 359/09.

Purpose of Report

This Report serves several purposes. First, it provides a site plan illustrating the location of the various
Project components and, second, it describes the operational aspects during the Project operation
phase so that all potential negative environmental effects may be identified. The Report describes the
actions that are anticipated to mitigate any identified significant negative environmental effects due
to the operation of the Project. Note, separate reports have been prepared that describe the activities,
negative environmental effects, and mitigation for the construction and decommissioning phases of
the Project. Finally, the Report functions as a communication tool for public, agency, municipal and
Aboriginal consultation to convey to these groups the design and operating aspects of the Project.

Section 2 of the Report provides the site plan and describes the Project area features. Section 3
provides the plan for the facility design including a description of the facility components. Section 4
describes the facility operation plan and Section 5 provides the environmental effects monitoring
plan for the operation of the Project. Section 6 describes the emergency response and
communications procedures planned for the Project and Section 7 provides the references.

H335467-1008-07-124-0009, Rev. 0, Page 2
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Site Plan

Figure 2.1 provides a conceptualized depiction of the site plan and the proposed Project facilities
that are discussed throughout this report. The Project Location is situated on about 29 ha of land on
Part of Lots 3 and 4, Concession 12, Norfolk County. The latitude and longitude coordinates for the

approximate center of the Project Location are 42° 52" 30.26” N and 80° 17’ 50.97” W.

The site plan (Figure 2.1) identifies the Project’s property boundary (i.e., Project Site?), the Project
Location, existing local roads, topographic contours, existing local transmission line, land uses,
cultural and natural features and waterbodies on and within 300 m of the Project Location. In
addition, Figure 2.1 depicts the proposed facility components including the construction
staging/laydown area, access roads, solar PV module arrays, inverters, the switch house yard and the
connecting electrical line. Setback distances from identified significant natural features and
waterbodies are also shown. For Information regarding the construction and installation of these
components, please refer to the Construction Plan Report (Hatch, 2011g).

More detailed drawings of the site plan and the proposed Project facilities have been prepared as
part of this REA application. These drawings are provided in Appendix A and listed in Table 2.1.

Table 2.1

Project Drawing List

Drawing

Title

Information Depicted

G-001

Title Sheet

Project Location including existing land uses and roads.

ES-101

Existing Site Plan

Existing features including: topographic contours, Project Location
boundaries, utilities, easements, roads, etc.

ES-102

Array Plan

Proposed facilities including: solar PV module layout, inverter
locations, switch house yard, construction laydown area, site entrance,
communications tower, interior roads and perimeter fence.

EP-701

Equipment
Specifications

General equipment drawings and specification details for 500 kW
inverter and inverter building enclosure.

EP-801

Single Line Diagram

Electrical wiring schematic.

S-101

Racking and Anchor
Details

Solar PV module racking details, array spacing, foundation support and
road subgrade construction details.

S-102

Racking and Anchor
Options

Optional helical screw foundation support details.

2 Project Site (upper case) refers to property boundary. Project Location includes the Project infrastructure footprint
including lands temporarily required for construction such as vehicle parking and materials laydown. References to the
‘site’, ‘construction site’ are synonymous with Project Location in the context of this Report
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Supporting Reports

Several reports have been prepared as part of the REA application and are provided under separate
cover or as appendices to this report. These reports provide detailed information on the various
natural and socio-economic features on and within proximity to the Project Location. Some of the
reports include an assessment of the potential effects of the Project’s construction, operation and
decommissioning phases along with recommendations for mitigation measures to ensure that there
will be no significant residual negative effects.

Information relevant to this Design and Operations Report has been summarized from these reports,
where appropriate. These reports are considered supporting reports and should be referred to by
persons seeking further detailed information.

Natural heritage features can be found in the Natural Heritage Assessment Records Review
Report (Hatch, 2011a), Natural Heritage Assessment Site Investigation Report (Hatch, 2011b)
and Natural Heritage Assessment Evaluation of Significance Report (Hatch, 2011c) and Natural
Heritage Assessment Environmental Impact Study Report (Hatch, 2011d).

Waterbodies can be found in the Water Body Records Review Report (Hatch, 2011e) and the
Water Body Site Investigation Report (Hatch, 2011f).

Socio-economic conditions (e.g., land use, municipal infrastructure) can be found in the
Construction Plan Report (Hatch, 2011g).

Protected properties and heritage resources are discussed in this report.

Noise conditions including the noise sources associated with the Project electrical equipment
(inverters, transforms), noise receptors and the simulation results of noise modeling of the Project
during its operation can found in the Noise Study Report (Hatch, 2011j).

Archaeological resources and an assessment of potential effects can be found in the Stage 1 and
2 Archaeological Assessment Report (TAI, 2010).

Geotechnical conditions (e.g., soils, groundwater, bedrock) can be found in the Geotechnical
Report (GENIVAR, 2011).

Storm water runoff conditions (e.g., existing and proposed runoff peak flows) can be found in
the Conceptual Storm Water Management Report (Mcintosh Perry, 2011a).

Traffic conditions (e.g., road classifications, expected traffic volumes) can be found in the Traffic
Impact Study Report (McIntosh Perry, 2011b).

Environmental conditions and potential areas of environmental concern related to previous and
current uses of the Project Location lands can be found in the Phase | Environmental Site
Assessment Report (MclIntosh Perry, 2011c).

Groundwater conditions and existing water wells, including a proposed groundwater
monitoring program can be found in the Proposed Groundwater Monitoring Scoping Report
(Mclintosh Perry, 2011d).

Reflectivity aspects related to potential visual disturbance from reflections from the solar PV
modules can be found in the Reflectivity Study Report (IBI, 2011).
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Site Plan Considerations

Based on survey data and information provided by the Proponent, and the results of the natural
heritage and water body environmental studies, the archaeological assessment study, the heritage
and protected properties review, the noise study and the geotechnical investigations, the following
identifies the various site related features, setback requirements and potential constraints on and
within 300 m of the Project Location that have been taken into consideration in the development of
the site plan and facility design plan for the Project. Where applicable, these features and any
identified setbacks have been shown on the site plan (Figure 2.1).

Waterbodies
Water body features (e.g., permanent and intermittent streams, lakes, seepage areas) on and within
300 m of the Project Location are shown in Figure 2.1.

There are no waterbodies on or within 120 m of the Project Location nor are there any lake trout
lakes at development capacity within 300 m of the Project Location (Hatch, 2011f). The nearest
water body is Davis Creek about 600 m northwest of the Project Location. This feature does not pose
a constraint to the Project since it is located greater than 120 m from the Project Location.

There is a small manmade dugout pond west of the Project Location (Hatch, 2011f). According to the
definition of “water body” within the REA Regulation, dugout ponds are not waterbodies and
therefore, no defined setback is required for the Project from this feature.

Natural Heritage Features
Natural heritage features on and within 300 m of the Project Location are shown in Figure 2.1.

There are no provincially significant wetlands, valleylands, provincial parks, conservation reserves or
Areas of Natural and Scientific Interest (ANSIs) on or within 120 m of the Project Location (Hatch,
2011a,b).

The majority of the Project Location and adjacent lands are used for agricultural crops. There are no
woodlands on the Project Location.

There is a woodland about 40 m southwest of the Project Location. This woodland was assessed as a
significant woodland and provides significant wildlife habitat for the Red-headed Woodpecker, a
species of conservation concern (Hatch, 2011c). Under the REA Regulation, an environmental
impact study (EIS) is required for Project facilities proposed within 120 m of significant woodlands or
significant wildlife habitat. Based on the assessment finding of the EIS, construction and operation of
the Project will not result in significant adverse impact to this feature (Hatch, 2011d). As such, this
feature does not pose a constraint to the Project and no specialized mitigation measures or setbacks
from this feature are required for the Project.

There is a restored tallgrass prairie vegetation community, a provincially rare vegetation community
about 40 m southwest of the Project Location. This feature was assessed as providing significant
wildlife habitat for area-sensitive grassland/agriculture bird species (e.g., Eastern Meadowlark,
Grasshopper Sparrow, Savannah Sparrow, etc.) (Hatch, 2011c). Under the REA Regulation, an EIS is
required for Project facilities proposed within 120 m of significant wildlife habitat. Based on the
assessment finding of the EIS, construction and operation of the Project will not result in significant
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adverse impact to this feature (Hatch, 2011d). As such, this feature does not pose a constraint to the
Project and no specialized mitigation measures or setbacks from this feature are required for the
Project.

Cultural Heritage, Protected Properties and Archaeological Resources

The Project is not located on a protected property (e.g., cultural heritage property designated under
the Ontario Heritage Act) as defined in Column 1 of the Table in Section 19(1) of O. Reg. 359/09. In
addition, research and consultation with the municipality and completion of the Ministry of Tourism
and Culture (MTC) — Check Sheet for Environmental Assessments: Screening for Impacts to Built
Heritage and Cultural Heritage Landscapes has not identified the need for a heritage impact
assessment under Section 23 of the REA Regulation.

No archaeological resources were found as part of the Stage 1 and 2 archaeological study (TAI,
2010) that would pose a constraint to the Project.

Areas Protected Under Provincial Plans and Policies
The Project Location is not located within any of the following Provincial Plan areas:

Protected Countryside or Natural Heritage System of the Greenbelt Plan and Greenbelt Act
Oak Ridges Moraine Conservation Plan Area
Niagara Escarpment Plan Area

Lake Simcoe Watershed Plan Area.

Land Use and Resources
Land uses and resources on and within 300 m of the Project Location are shown in Figure 2.1.

The Project Location is currently used for agriculture field crops. There are no water wells on the
Project Location and there are no municipal potable water services or sewer services supplying the
Project Location (MclIntosh Perry, 2011c). A non-operational underground Bell Canada
communication cable(s) is present within the eastern portion of the Project Location (Figure 2.1). An
existing overhead electrical distribution line is present within the western portion of the Project
Location. There are no buildings within the Project Location other than a small pump house located
in the west-central portion of the Project Location (MciIntosh Perry, 2011c).

Land uses adjacent to the Project Location are active agriculture lands and associated farmsteads and
rural residential dwellings present along Stone Quarry Road and Cloet Road. Norfolk Power Inc.
(NPI1) 27.6 kV distribution line is situated south of the Project Location along Stone Quarry Road. An
existing 93 m high Rogers cellular tower is present west of the Project Location. No potential
negative effect on the telecommunications network is anticipated due to Project. There are no known
aggregate resources, landfill sites, petroleum wells or recreational areas on or within 300 m of the
Project Location.

The Project Location and adjacent lands are designated Agricultural in the Norfolk County Official
Plan (2006) (Schedule A-1). Special zoning provisions to allow solar farming for the Project Location

H335467-1008-07-124-0009, Rev. 0, Page 7
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lands within the County’s Agricultural land use designation were approved by Norfolk County
Council in April 2009.

A Phase | Environmental Site Assessment (ESA) was conducted for the Project by Mcintosh Perry
(2011c) that provided a qualitative assessment of the environmental condition of the Project Location
lands based on published records (e.g., land title, historical aerial photographs), landowner
interviews and a site reconnaissance. Although the study found no direct evidence of contamination
of the Project Location from past land uses, several areas of potential environmental concern (e.g.,
above ground storage tank) were identified by the study along with mitigation and/or improvement
measures to address such concerns (Mcintosh Perry, 2011c).

Roads, Rights of Way, Utility Corridors and Easements
Local infrastructure within 300 m of the Project Location is depicted on Figure 2.1 and includes:

Municipal roads and associated rights of ways within 300 m of the Project Location include:
Stone Quarry Road immediately south of the Project Location and Cloet Road west of the Project
Location.

Norfolk Power Inc. (NPI) 27.6 kV distribution line is situated south of the Project Location along
Stone Quarry Road.

An existing 93 m high Rogers cellular tower is present west of the Project Location. This tower
may create some shading effects to the Project, but otherwise it does not pose a constraint to the
Project.

A non-operational underground Bell Aliant communication cable(s) is present within the eastern
portion of the Project Location. This cable will be removed prior to Project construction.

An existing overhead electrical transmission line is present within the western portion of the
Project Location. This line will be relocated prior to construction of the Project.

Traffic Considerations

A Traffic Impact Study (MclIntosh Perry, 2011b) was prepared, which assessed the potential traffic-
related impacts on locals roads during construction and operation of the Project. The study
concluded that the Project will have a negligible impact (i.e., delays to local community traffic flow)
to the surrounding road network given the low anticipated number of vehicle trips generated by the
Project, as well as the low existing traffic volumes.

Operational Noise Considerations

The only noise emissions associated with the Project operation will be from the inverters and
transformers, which will only operate during daylight hours. The locations of the inverters and
transformers within the Project Location have been designed to minimize off-site effects to nearby
noise receptors. A detailed Noise Study Report (Hatch, 2011j) involving acoustical computer
modeling simulations has confirmed that the applicable Ministry of Environment noise level limits
will not be exceeded at the locations of the nearest noise receptors. A plan showing the locations of
the noise receptors and the simulation results of noise modeling is provided in Appendix A.
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2.2.9 Geotechnical Considerations
The Project Location is underlain by a 1.2 to 6.6 m thick layer of sand and silty sand covered by a
thin layer of topsoil. Bedrock was not encountered within the 6.6 m depth of the 20 investigatory
boreholes (GENIVAR, 2011). Groundwater (i.e., lateral seepage into the borehole, not the
groundwater table) was encountered in 8 of the 20 boreholes at depths of 1.0 to 5.8 m below the
ground surface. The other 12 boreholes were dry upon completion. Based on the expected
excavation depths, excavation dewatering is not anticipated (GENIVAR, 2011).

H335467-1008-07-124-0009, Rev. 0, Page 9

%‘V WorkingTogether
SAFELY © Hatch 2011/08



EZ HATCH

Axio Power Canada Inc./SunEdison Canada - Norfolk Bloomsburg TS - Solar Energy Project
Design and Operations Report

3.  Facility Design Plan

3.1 Facility Components
The following section describes the principle facility components that will be used during the
operation of the Project. At this stage in the Project, the specific make, model and dimensions of the
various electrical equipment has not been finalized. Therefore, where applicable, typical sizes and
descriptions of how the various components will operate along with examples of manufacturer
brochures and typical equipment specifications have been provided.

Information describing how these components will be constructed and installed in the Project, and
the potential construction-related environment effects and mitigation measures is provided in the
Construction Plan Report (Hatch, 2011g).

3.1.1 Civil Components

3.1.1.1 Fencing and Lighting
The perimeter of the Project will be fenced and the main site entrance from Stone Quarry Road will
be gated with additional security measures installed as required. An estimated 3250 m of fence will
be required to enclose the perimeter of the Project Location. The fence will be galvanized steel wire
design (i.e., chain link) about 2.7 m high with barbed wire on top of the fence. Fence posts will
typically be spaced every 2.5 m. A set of lights will be installed near the entrance to the facility.
Additional motion sensor security lighting may be installed.

3.1.1.2 Access Roads
A new site access road, about 5 m wide, will be constructed of asphalt from Stone Quarry Road into
the Project Location to support construction activities and provide vehicle access into the site during
the Project’s operation Figure 2.1). In addition, several smaller interior roads, about 3.7 m wide and
constructed of gravel, will provide maintenance access during Project operation.

Culverts will be installed beneath the access roads at locations where conveyance of surface drainage
is required. No new watercourse crossings by roads will be required. As part of the site drainage
plan, parallel side ditches may be constructed along the access roads to collect and convey runoff.
Design of roads, culverts, swales, and ditches will be in accordance with Ontario Provincial Standard
Specifications (OPSS) and local municipal engineering guidelines.

3.1.13 Surface Drainage System
The Project Location is agricultural land with fairly level ground that drains in an east to west
direction by overland (sheet) flow and grassed swales towards Davis Creek, which is situated
northwest of the site (Figure 2.1). Davis Creek is under the jurisdiction of the Long Point Region
Conservation Authority (LPRCA). Based on the Water Body Site Investigation Report (Hatch, 2011f),
there are no waterbodies on or within 120 m of the Project Location. The nearest water body, Davis
Creek, is situated about 600 m northwest of the Project Location. In addition, a dug out pond, not
deemed a water body feature, is present within 120 m of the Project Location.
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The basic components of the Project’s surface water drainage system are provided in the Storm
Water Management Study Report (Mclntosh Perry, 2011a). The details of the components will be
further refined as part of detailed design and will consist of:

Overland runoff (i.e., sheet flow) on grassed and vegetated areas to convey runoff from the solar
PV modules.

Constructed shallow triangular shaped grassed swales 0.3 to 0.5 m deep by 0.5 to 1.0 m wide
situated along the access roads to convey runoff from interior areas of the site (i.e., solar arrays).

Constructed trapezoid shaped, flat-bottomed, grassed swales 0.5 to 1.0 m deep by 1.0to 1.5 m
wide situated along the access roads (if required) and possibly along the site perimeter to convey
runoff to receiving watercourses and/or defined discharge locations.

Installed corrugated metal or high density polyethylene (HDPE) culverts situated beneath access
roads to convey surface water laterally beneath roadways where required.

Overall, major alteration to the existing surface drainage patterns is not expected as part of the
Project’s construction and operation nor are significant negative effects to existing drainage
conditions and/or surface water features expected to occur.

3.1.14 Inverter Building and Electrical Equipment Foundations
Support foundations for the inverters and pad-mounted transformers and the switching equipment
will be precast or cast-in-place concrete pads. If precast concrete foundations are used they will be
transported to the site by truck and unloaded and set into position by crane. If cast-in-place concrete
foundations are used they will be constructed on-site by means of excavation and removal of in-situ
material, placement of granular material, formwork construction, installation of reinforcing steel and
electrical grounding grid, and placement of concrete into the forms.

Subject to the completion of detailed design, it is expected that the Project will consist of:

10 — 6.4 m by 4.0 m precast concrete pad foundations for the building enclosures that will house
the inverters and transformers.

1-7.0 m by 7.0 m precast concrete pad foundation for the switch house.

Based on these quantities, the total amount of impervious area associated with concrete foundations
will be approximately 305 m? corresponding to less than 0.11% of the 29 ha Project Location area.

3.1.15 PV Module Mounting System, Supports and Foundations
The solar PV modules will be mounted on a fixed tilt, ground mount, racking system. At this stage,
the specific make and model of the racking system has not been finalized, but it will typically consist
of a steel lattice structure supported by steel uprights with cantilevered supports (refer to Drawing S-
101 in Appendix A). The lattice structures will be assembled on-site and typically hold 44 individual
solar PV modules. Once assembled, the dimensions of each racking system will be about 21.7 m
long by 3.99 m wide. The bottom of the rack will be about 1.0 m off the ground and the height of
the rack will be about 3.0 m off the ground. The racks of modules will be arranged in rows about
80 m to 130 m long, spaced about 6.54 m apart. In total, an estimated 1030 racks will be used to
support a total of 45,000 PV modules.
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The racking system will be supported by steel uprights mounted on either a driven steel pile or a
steel helical screw pile depending on the soil conditions within the Project Location. Approximately
5,000 piles will be installed within the Project Location to a design depth of up to 3 m below the
ground surface to support the racking structures and the PV modules. Based on an assumed pile
diameter of 300 mm, the total area occupied by the piles will represent less than 0.13% of the 29 ha
Project Location area.

3.1.2 Electrical Equipment
The main electrical components of the Project include the solar PV modules, inverters, transformers
switchgear and cabling along with the various protection, control and monitoring equipment.

Figure 3.1 depicts a generalized schematic illustrating how electricity will be generated, inverted,
transformed and transmitted by the electrical equipment used for the Project. Drawing EP-801 in
Appendix A provides a detailed single line wiring diagram.

Existing 27.6 kV Distribution Line

E House
(2-500 kW Inverters & 1- 1 MVA Transformer)

| N o 276kV
Substation | |
Electrical
Switching
Equipment

Solar PV Modules

Combiner Box

Direct Current
Alternating Current

//

Combiner Box

27.6 kV Concept

Figure 3.1 Generalized Schematic of Electrical Equipment Connectivity
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For the Project, the solar PV modules will be mounted on steel racks with a fixed 30° angle of tilt
facing south. Each rack will typically contain 44 PV modules connected together by electrical wiring.
The racks will be supported by steel supports that will extend into the ground. The racks of modules
will be arranged in long rows, spaced about 6.54 m apart.

Upon exposure to sunlight, the solar PV modules convert solar radiation into direct current (DC)
electricity through a process referred to as the photovoltaic effect. This effect occurs when the
sunlight energy is transferred to semiconductors in the modules to create a corresponding electric
current. The DC electricity from the solar PV modules will be transmitted across the back of the
modules by wires, which will connect to combiner boxes. The combiner boxes merge the multiple
incoming wires from the racks of modules into a reduced number of outgoing electrical cables.

The DC electrical current from the combiner boxes will be transmitted through underground cabling
connected to one of two 500 kW inverters housed in a building enclosure. Each inverter will convert
the DC electrical current to alternating current (AC) and an inverter transformer will step-up the
voltage 0 27.6 kV. The electricity, now at 27.6 kV (AC), will be transmitted through underground
cabling to the electrical switching equipment situated in the switch house yard. Electricity will then
flow from the switching equipment through overhead electrical lines and connect to the local
distribution line at its existing voltage of 27.6 kV.

The following provides more specific information regarding the main electrical components of the
Project.

3.1.2.1 Solar PV Modules
The Project will have a total of approximately 45,000 solar PV modules, each 265 watts to 295 watts
(W) and weighing about 23 kg, with approximate dimensions of 1980 mm long by 990 mm wide by
50 mm thick. Each module contains 72 poly-crystalline cells and is covered by 3.2-mm thick
tempered glass, surrounded by an anodized aluminum alloy frame. The materials that comprise the
solar modules are inert in their manufactured state. Manufacturer’s product information is provided
in Appendix B.

3.1.2.2 PV Inverters
The Project will have a total of twenty 500 kW AC inverters that will convert the direct current
supplied by the PV modules to alternating current. Two inverters and a single pad-mounted
intermediate transformer will be installed together inside a prefabricated enclosure building which
will sit on a precast or cast-in-place concrete pad. At this stage, the specific make and model of the
inverters have not been finalized. However, the SMA Sunny Central® 500HE-US has been selected as
a representative example of a typical 500 kW inverter. The dimensions of the SMA Sunny Central®
500HE-US inverter are 2.56 m long by 0.96 m wide by 2.28 m high, and weighs 1,800 kg.
Manufacturer’s product information is provided in Appendix B.

3.1.2.3 Pad-Mounted Transformers
The Project will have a total of ten pad-mounted transformers that will use electromagnetic induction
to transform (i.e., ‘step up’) the voltage from 480 V to 27.6 kV. At this stage, the specific make and
model of the transformers have not been finalized, but they would each typically be a three-phase,
liquid-filled, medium voltage transformer with a nominal rating of 1000 kVA. A typical pad-mounted
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transformer is approximately 2.26 m long by 1.50 m wide by 1.63 m high and weighs about
4500 kg. An example of a typical pad mounted transformer is provided in Appendix B. Each
transformer will be shared by a pair of 500 kW inverters and will sit on a concrete pad foundation
inside the building enclosure that will house the inverters (Section 3.1.2.4).

A typical 1000 kVA transformer will contain about 1800 litres to 2400 litres of liquid dielectric
coolant fluid, which is typically mineral oil. Operationally, the oil is entirely contained inside the
transformer and cools the transformer by absorbing heat from the electrical windings, which in turn
is dissipated by a series of radiators or cooling fins mounted on the transformer. Gauges on the
transformer allow for visual monitoring of the oil level, temperature and pressure inside the
transformer. The transformer selected will have an organic based vegetable oil (e.g., BIOTEMP®),
Envirotemp® FR3™), which is non-toxic, non-bioaccumulating and readily biodegradable in the
environment.

Given that there will be no direct hydraulic connection (e.g., drains, sumps or piping) from the
intermediate transformers (which are of a sealed unit pad mount type) to surface or groundwater and
the planned use of an environmentally-friendly, biodegradable transformer oil, specialized secondary
spill containment (e.g., concrete walls around each transformer) is not considered necessary. The pad
mounted transformers will be installed according to the requirements of the Canadian Electrical
Code. Mitigation measures implemented as part of the facility’s operating plan will include the
monthly inspection of all transformers by facility maintenance personnel for signs of oil leakage. Spill
control kits will be stored on-site and spill response/cleanup procedures implemented if a spill or oil
leak is detected. Any faulty equipment that could result in an oil leak will be repaired or replaced by
maintenance personnel. Implementation of these measures will ensure that significant adverse impact
to the environment will be minimized.

3.1.24 Inverter Enclosures
The Project will have a total of ten prefabricated enclosures that will each house two 500 kW
inverters, one shared 1 MVA pad-mounted transformer, switchgear and monitoring equipment. At
this stage, the specific make and model of the enclosures have not been finalized. The SMA Sunny
Central® 1000 MV enclosure has been selected as a representative inverter enclosure for the
purposes of initial design and noise modeling. The dimensions of the enclosure are 5.4 m long by
3.0 m wide by 3.6 m high, and it weighs 35,000 kg. Manufacturer’s product information is provided
in Appendix B.

The enclosure will protect the inverters, transformer and switchgear from weather and provide sound
insulation for the noise emanating from the inverters and the transformer. The enclosures are
typically constructed with steel frames, galvanized metal wall posts and aluminum cladding. Each
enclosure will sit on either a precast or a cast-in-place concrete pad and will have electrical power
for lighting, heaters, cooling fans and equipment monitoring.

Air required for cooling the inverters will be drawn into the enclosure through ventilation openings
in the exterior walls of the enclosure. Warm air generated from the inverters will be vented to the
outside via ventilation openings in the enclosure.
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Storm Water Management / Sediment and Erosion Control

As noted in Section 3.1.1.3, drainage works including grassed swales, ditches and roadside culverts
will be designed and constructed as part of the facility civil components. Following construction, the
entire site, with the exception of the access roads, will be re-vegetated with native grass or other
suitable ground cover to promote surface water infiltration, filter storm water runoff and to prevent
erosion. Overall, major alteration to the existing surface drainage patterns is not expected as part of
the Project’s construction and operation.

Storm Water Management
A conceptual storm water management study has been prepared for the Project (MciIntosh Perry,
2011a), which estimated the following potential changes to storm water runoff flows as a result of the
construction and operation of the Project:

Return Period Existing Conditions Proposed Project Change
Peak Flow Peak Flow (%)
(m?s) (m3/s)
5-yr 0.83 0.96 15.7
100-yr 1.55 1.76 13.5

Based on the predicted increases to runoff peak flows, the storm water management study
recommended that storm water quantity controls be implemented as part of the Project’s Site
Grading and Drainage Plan to mitigate the potential for adverse off-site effects (e.g., erosion). This
mitigation would consist of small concrete weirs constructed in the drainage swales to provide
temporary, on-site storage of storm water runoff and peak flow attenuation to control the post-
development peak flows to pre-construction levels.

The study also concluded that specialized storm water quality enhancement measures (e.g., extended
detention storm water management pond) would not be necessary as the small amount of impervious
surfaces and extensive vegetative cover within the Project Location will not result in any significant
increase in sediment loading (i.e., suspended solids in the runoff) relative to pre-construction
conditions (MclIntosh Perry, 2011a).

The following storm water management practices are expected to effectively mitigate the potential
minor effects of the Project on storm water runoff quality as well as providing mitigation benefits to
the quantity of storm water runoff during operation of the Project:

Existing drainage patterns within the Project Location will be maintained to the extent possible
and/or as required to maintain the common law drainage rights of upstream or downstream
riparian landowners.

New drainage swales and channels will be constructed as enhanced (flat-bottom) grassed swales
to provide extended flow times, filtering of runoff and reduce the potential for erosion. As noted
above, small concrete weirs will be constructed within the drainage swales to provide temporary
storage of storm water runoff to control the post-development runoff peak flows to existing
condition levels (MclIntosh Perry, 2011a).
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The vehicle parking area for maintenance personnel and all interior access roads will be
constructed with gravel (i.e., no asphalt) to promote infiltration and reduce the quantity of storm
water runoff.

Rainfall runoff from the solar modules, inverter building rooftops, transformer concrete pads (if
not enclosed in the inverter building), interior roads and parking area will be directed to grassed
or vegetated areas, a minimum of 15-m wide, to promote infiltration and filtering of runoff by
vegetation prior to its conveyance to on-site grassed swales.

All transformers will use an organic based vegetable oil (e.g., BIOTEMP®, Envirotemp® FR3™),
which is non-toxic, non-bioaccumulating and readily biodegradable in the environment. All
transformers will be routinely inspected and any faulty equipment that could result in an oil leak
will be repaired. Spill response equipment will be left on site and any observed leaks will be
cleaned up immediately by maintenance personnel.

Sediment and Erosion Control
A Sediment and Erosion Control Plan has been prepared for the Project (Mclntosh Perry, 2011b),
which identifies sediment and erosion control measures such as silt fence barriers, straw bale flow
checks, rock flow check dams and rip rap protection at culvert outlets. These mitigation measures
will be installed in accordance with OPSS to prevent soil erosion from occurring and to ensure that
receiving watercourses are protected from erosion and sedimentation during construction of the
Project. Further details of the Plan are provided in the Construction Plan Report (Hatch, 2011g)

Following the completion of construction, sediment and erosion control measures that are no longer
required will be removed and disposed of off-site. Measures, such as rip rap protection at culvert
outlets and rock flow checks in ditches will remain in place to provide erosion protection during
operation of the Project. All sediment and erosion control measures will be routinely inspected,
cleaned of sediment and debris, and repaired (as necessary).

Water Supply Facilities

The Project does not require any on-site facilities to supply groundwater (wells) or surface water
(ponds, watercourses) for operation of the Project. It is anticipated that water from rain and snow will
be sufficient for cleaning the solar PV modules; if not, the Proponent will contact local suppliers to
provide water in tankers from off-site sources for this purpose. No chemicals will be used in the
cleaning of the PV models.

Wastewater (Sewage) Facilities

The Project will not generate any wastewater (sewage) or discharge any liquid effluent from its
operation nor does not the Project require any on-site facilities for the collection, transmission,
treatment or disposal of wastewater for operation of the Project. During operation, since only two
persons will work at the Project on an intermittent/regular basis, sanitary facilities (e.g., permanent
washrooms with a septic disposal system) are not required. If sanitary facilities are determined to be
required, portable toilets, provided and serviced by a local sanitation company, will be used.
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Waste Disposal Facilities

The Project will not generate significant quantities of waste from its operation. A small waste disposal
bin(s) will be provided on-site to collect any trash, debris or equipment parts replaced during routine
maintenance of the Project during its operation. Periodically, when required, the Proponent will
arrange for a licensed waste disposal company to empty the bins and haul the waste to an
appropriate waste disposal facility off-site.

Exhaust Equipment
The Project has no facilities or equipment that will discharge contaminates or pollutants to the air
(e.g., exhaust gases from emergency back-up diesel generators) during operation of the Project.
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Facility Operation Plan

Operations

The Project will operate year round and generate electricity during daylight hours. The amount of
power generated will depend on daily weather conditions and sufficient solar irradiation. The Project
will be operated remotely and does not require a permanent on-site operator. Any damage or faults
with the PV modules and electrical systems will be alerted to staff remotely and repaired (or
replaced) by facility staff or qualified professionals. To ensure the safety and integrity of the Project
facilities, access to the site will be limited to Project personnel and unauthorized public access to the
site will be prevented by fences, gates and security measures.

A Project Facility Manager, appointed by the Proponent will be responsible for the day-to-day
management of all Project facilities, including supervising site activities, site inspections, facility
maintenance and repair. The Project Facility Manager, or his/her designate and/or other Proponent
staff will be responsible for staff training, health and safety training and compliance, environmental
regulatory compliance and public/municipal communications. For general monitoring and site
maintenance purposes (Section 4.2), two part time or full-time local personnel will be hired and
would be dispatched from a central operations office as needed. Proper health and safety procedures
for on-site maintenance personnel will be in place as per provincial and federal regulations.

Operationally, there are no significant hazards involved in the operation of the Project, nor are
hazardous materials stored on the site or created by the Project during its operation. The Project will
not generate significant quantities of waste from its operation nor will the Project generate any
wastewater (sewage) or discharge any liquid effluent from its operation.

Project operation will not result in the discharge of contaminates or pollutants to the air. The only
noise emissions associated with the Project operation will be from the inverters and pad-mounted
transformers, which will only operate during daylight hours. A Noise Study Report (Hatch, 2011e)
involving computer modeling simulations of the Project has confirmed that the applicable Ministry of
Environment (MOE) noise level limits will not be exceeded at the locations of the nearest noise
receptors. Sound level monitoring, if required by MOE, as a condition in the REA for the Project will
be implemented and annual compliance reports submitted to the MOE. In addition, the Proponent
will use feedback obtained from nearby noise receptors to confirm that noise emissions are within
allowable levels.

The implementation of appropriate mitigation measures and the effects monitoring plan identified in
Section 5 of this report will ensure that there will be no significant adverse on-going or residual
effects to the environment from the operation of the Project.

The Project operation will not result in significant visual disturbance due to reflectivity from the solar
PV modules. A Reflectivity Study (IBI, 2011) has determined that most reflection from the modules
will be directed upwards above the height of most vehicles and residents in the area. The only
exception to this would be at sunrise and sunset, when light may be reflected horizontally from the
panels. These conditions would only be present at specific viewing locations (e.g., Stone Quarry
Road) between March and September and the duration of the impact would be between 10 to 15
minutes (IBI, 2011). The presence of the 2.7 m high security fence along the south side of the Project
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Location will effectively mitigate any effects along Stone Quarry Road. Any other areas of potential
human impact will be identified and screened with a minimum 1.2 m high vegetation barrier.

The implementation of appropriate mitigation measures and the effects monitoring plan identified
Section 5 of this report will ensure that there will be no significant adverse residual effects to the
environment from the operation of the Project.

Site Inspection and Maintenance

The Project solar PV modules, inverters and transformers and other electrical equipment as well as
wiring and electrical connections will be routinely inspected, typically on a monthly basis. Any
broken or malfunctioning PV modules, electrical cabling or components will be repaired or replaced
by qualified facility staff. Trash, debris and equipment parts replaced during maintenance and repair
activities will be collected and properly stored in a small waste disposal bin(s) provided on the site.
All waste collected during operation of the Project will be removed from the site and managed
according to provincial and municipal requirements.

The Project site grounds including vegetation coverage, drainage systems and trees will be monitored
and maintained regularly. Since suitable ground cover will be established under the PV modules,
some form of vegetation abatement such as grass cutting may be required several times throughout
the summer months. No hazardous chemicals would be used for this vegetation control.

The site, including any constructed drainage features (e.g., grassed swales, culverts) and any
sediment and erosion control measures (e.g., rip rap protection, rock flow checks) will be visually
inspected for signs of erosion or sedimentation and recorded in a log book. Regular maintenance
such as the cleanout of accumulated sediment and/or the removal of any debris blockage would be
conducted at that time. If required, remedial works (e.qg., stabilizing and/or reseeding of identified
erosion areas) and repairs to any drainage features or sediment and erosion control measures will be
promptly implemented to prevent environmental impacts.

The need to clean the solar PV modules will be determined by local weather conditions, such as the
guantity and frequency of rain and snow at the Project Location. At the very most, it is expected that
the modules will require cleaning quarterly, but it is possible that cleaning the modules will not be
necessary at all. If required, water trucks will bring water to the site to supply the water required. No
chemicals will be used for the cleaning of the modules.

The transformers will be visually inspected on a monthly basis and their status recorded. Any faulty
equipment that could result in an oil leak will be repaired and any observed leaks will be cleaned up
immediately by maintenance personnel. Spill response equipment will be left on-site and in the
maintenance trucks should leaks be observed.

During the winter, Project access roads will be ploughed to maintain access of personnel to Project
facilities within the site. Under most winter conditions, snow on the modules is expected to either
melt off due to the module heating in response to solar radiation or simply fall off as a result of the
30° tilt. Under some conditions, manual snow removal may be performed by maintenance personnel
who will clear the snow using a brush attached to a long pole.
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Environmental Effects and Monitoring Plan

Environmental Effects and Mitigation Measures

Table 5.1 provides a summary of the potential negative environmental effects and proposed
mitigation measures to prevent or minimize effects. Based on the assessment findings of potential
effects conducted as part of this Design and Operations Report and implementation of the
recommended mitigation measures, no significant residual negative effects are expected as a result of
operation of the Project.

As previously noted, several other Project reports have documented potential negative environmental
effects and mitigation measures. Persons seeking additional information on specific environmental
resource features are referred to these reports. These reports and the context of the potential negative
environmental effects are as follows:

Project Description Report, which summarizes potential negative environmental effects for
features within 300 m of the Project for construction, operation and decommissioning phases.

Construction Plan Report, which identifies potential negative environmental effects caused by
construction and installation of the Project for features within 300 m of the Project.

Design and Operations Report, which identifies potential negative environmental effects caused
by operation of the Project for features within 300 m of the Project.

Decommissioning Plan Report, which identifies potential negative environmental effects caused
by decommissioning the Project.

Noise Study Report, which identifies potential negative environmental effects (noise emissions)
caused by the Project’s electrical transformers and inverters during operation.

Stage 1 & 2 Archaeological Assessment, which identifies potential negative effects to
archaeological resources from construction activities.

Natural Heritage Assessment Environmental Impact Study, which identifies potential negative
effects to significant natural heritage features within 120 m of the Project for construction,
operation and decommissioning phases.

Conceptual Storm Water Management Report, which identifies potential negative effects to
surface water runoff peak flows and water quality for construction and operation phases.

Traffic Impact Study, which identifies potential negative effects to local traffic patterns from
vehicles travelling to and from the Project Location for construction, operation and
decommissioning phases.

Proposed Groundwater Monitoring Scoping Report, which identifies a proposed groundwater
monitoring program for water wells in proximity to the Project before and after construction.

Reflectivity Study, which identifies potential visual disturbance from reflections from the solar PV
modules during operation.
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5.2  Monitoring Plan
Table 5.2 presents the environmental effects monitoring plan for the Project operation, which
includes the following information:

The potential negative environmental effects, carried forward from Table 5.1, that have an
ongoing risk of occurrence during Project operation.

The performance objectives and mitigation strategies to address those effects.
Monitoring protocols to confirm that performance objectives are being met.

Contingency measures in the event that objectives are not met, i.e., if monitoring reveals that
negative effects are continuing to occur.

Mitigation measures identified in Table 5.2 are expected to either completely mitigate or reduce the
scale of potential effects to such a minor level that quantifiable detection of residual effect(s) through
specialized field measurements, sampling or laboratory analyses are not considered possible or
necessary. Therefore, the recommended monitoring methods are based solely on qualitative, visual
inspections and reporting methods to ensure compliance with the mitigation measures identified
herein.

Monitoring will typically consist of monthly inspections of the Project Location throughout its
operational life by Project maintenance personnel who will report directly to the Project Facility
Manager. Maintenance personnel will ensure that all mitigation measures (e.g., sediment and erosion
controls) are in place and functioning according to design specifications. If required, repairs will be
made to mitigation measures and if necessary, remedial action such as implementing additional
mitigation measures will be undertaken.
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Table 5.1

Summary of Potential Negative Environmental Effects and Proposed Mitigation — Operation Phase

Axio Power Canada Inc./SunEdison Canada - Norfolk Bloomsburg TS - Solar Energy Project

Design and Operations Report

Environmental
Component

Sources of Negative Effect

Potential Negative Effect

Mitigation Measures

Residual Negative Effect

Natural Environment Components

to addition of impervious (e.g., inverter buildings) and
less pervious areas (e.g., gravel roads).

expected since the amount of impervious and less
impervious areas is small. Effects to groundwater quality
due to spills is discussed below.

Soils Wind and/or water erosion of soils within the Project Loss of soils from the Project Location, potentially affecting | Standard erosion and sediment controls (e.g., proper slope grading, No residual effect given effective mitigation.
Location. other environmental components (e.g., air quality, surface contouring, reseeding and replanting vegetation on exposed
vegetation, surface water quality). areas) typically installed during construction and maintained
throughout Project’s operation. Drainage features with erosion
protection (e.g., grass lined or rip rap protection).
Groundwater Decreased groundwater recharge (i.e., infiltration) due | No adverse effect on groundwater recharge conditions is Dense vegetation cover beneath solar modules and around Project No residual effect given effective mitigation.

components to promote infiltration and maintain soil moisture
conditions will help offset minor reduction in infiltration due to
addition of impervious and less impervious areas.

Surface Water
Quantity

Increased surface water runoff from impervious (e.g.,
inverter buildings) and less pervious areas (e.g., gravel
roads) and installation of new drainage swales, ditches
and culverts.

Minor increase in runoff from Project Location to off-site
receiving drainage swales, ditches and/or watercourses
resulting in erosion (Mclntosh Perry, 2011a). Potential
adverse effects to receiving water quality due to increased
turbidity in runoff due to soil erosion.

Dense non-invasive vegetation ground cover planted throughout
disturbed areas of the Project Location. Surface drainage, erosion
and sediment controls and storm water management measures
installed to control increases in surface water runoff peak flows from
the Project Location to pre-development levels.

No residual effect given effective mitigation.

Washing of solar panels during maintenance activities.

Minor increase in surface water runoff from the Project
Location if all of the wash water does not infiltrate into the
underlying soils.

Amount of water used for cleaning will be limited to the extent
possible. Natural infiltration of wash water into underlying soils and
storm water management measures will prevent any adverse off-site
increase in runoff.

No residual negative effects anticipated. Washing of
panels during summer will be positive benefit to
vegetation and subsoils beneath the solar panels.

Surface Water
Quality

Wind and/or water erosion of soils within the Project
Location.

Erosion of soils from the Project Location could result in
adverse effects on surface water quality in receiving
waterbodies, with associated effects on aquatic biota and
habitat.

Sediment and erosion controls installed and maintained during
construction and decommissioning. Dense non-invasive vegetation
ground cover planted throughout disturbed areas of the Project
Location following construction. Drainage features with erosion
protection (e.g., grass lined or rip rap protection) during operations.

No residual effect given effective mitigation.

Washing of solar modules during maintenance
activities.

Adverse effects on the quality of the surface water running
off the panels if cleaning agents used.

Rainfall is expected to be sufficient for cleaning purposes otherwise
water will be brought on-site. If water from off-site is required, the
amount used will be less than that occurring during a normal
rainstorm event. No cleaning solutions will be used.

No residual effect given effective mitigation.

Runoff of herbicide residue if used to control
vegetation.

Adverse effects on surface water quality due to potential
use of herbicides to control vegetation communities.

Vegetation will be properly managed and maintained using
mechanical methods (grass mowing, tree branch trimming); no
chemical herbicides will be used for vegetation control. Some very
limited herbicide use may be required to control weeds around
electrical equipment and if so, in accordance with all local and
provincial procedures.

No residual given effective mitigation.

Aquatic Habitat

Erosion, increases in surface water runoff, accidental

No direct effects since no watercourses (or wetlands) with

No specific mitigation measures since watercourses are located

No residual effect given effective mitigation and

and installation of the fence around the Project
Location.

noise and human presence resulting in wildlife avoidance
of Project Location. Restricted wildlife movement across
Project Location due to fence. Incidental take of wildlife
due to collisions with maintenance vehicles or activities
(e.g., grass cutting).

and Biota spills on Project Location. 300 m of the Project Location. Adverse effects on aquatic =300 m from Project Location. Mitigation measures for other distance to watercourses.
habitat and biota if indirect effects occur in watercourses environmental components (e.g., Soils, Surface Water, Spills) will
off the Project Location. mitigate any potential adverse impacts to aquatic features located off-
site.
Wildlife Maintenance vehicles and activities (e.g., grass cutting) | Disturbance of wildlife due to maintenance equipment Vehicle speeds on Project access roads will be restricted. Minor potential for incidental take of wildlife due to

Maintenance workforce will be alerted to the potential for wildlife
and that measures should be taken to avoid wildlife wherever
possible. If wildlife are observed on the Project Location, they will
be either directed off of the site or collected by a designated
employee using approved handling procedures released off-site. If
possible, maintenance activities (e.g., grass cutting) to avoid breeding
bird season of ground nesting birds May through early July).

maintenance vehicles or vegetation mowing.

Overall, disturbance to wildlife due to maintenance
activities is expected to be less than existing
disturbance due to agricultural activities.
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Environmental
Component

Sources of Negative Effect

Potential Negative Effect

Mitigation Measures

Residual Negative Effect

Socio-Economic Environmental Components

Air Quality Emissions from Project operations and maintenance Project operation will not discharge any pollutants into the | None required. None.
vehicles. air and emissions from maintenance vehicles or equipment
(e.g., grass mowers) will be negligible.
Noise Noise emissions from transformers and inverters and/or | Disturbances to nearby sensitive receptors (i.e., houses and | Inverters and transformers will be housed in a building enclosure Noise emissions will meet Ministry of
from maintenance vehicles or equipment (e.g., grass institutions) due to noise emissions. that will provide mitigation of noise emissions from this equipment. Environment’s requirements for rural area sound
movers). Proponent will conduct auditory monitoring and obtain feedback levels of 45 dBA for day time and 40 dBA for night
from nearby noise receptors to confirm that noise emissions are time at the nearest noise receptors.
within reasonable levels. Facility personnel to ensure maintenance
vehicles and equipment have proper sound baffling equipment (e.g.,
mufflers) and work is done in compliance with municipal Noise
Control By-Law.
Public and Facility equipment malfunction, fire or accidents Personal injury to the public if trespassing on-site or to Public access to the site will be prevented by fences, gates and Mitigation will reduce risk to public and facility

Facility Safety

resulting in injury to public or maintenance personnel.

facility maintenance personnel due to accidents, fire or
equipment malfunction.

security procedures. Proper health and safety procedures for on-site
maintenance personnel will be implemented as per provincial and
federal regulations.

safety, but some risk to maintenance personnel will

remain throughout Project operation.

Traffic and Facility operation and maintenance personnel None. The number and frequency of facility personnel None required. None.
Municipal travelling to and from the Project. travelling to the Project is negligible (Mclntosh Perry,
Roadways 2011b).
Change in Presence of facility. Portions of the facility will be visible from Stone Quarry Retain trees and vegetation along Project Location to extent possible | Long-term change in local visual landscape. Visual
Visual Road, Cloet Road and from adjacent properties. This may to provide natural screening. If necessary, plant trees or shrubs or disturbance reduced with implementation of visual
Landscape be perceived as a negative effect. construct landscaping berms or fences to provide a visual barrier barriers.
based on viability and effectiveness.
Reflectivity Reflection from solar PV modules during early morning | Potential visual disturbance to adjacent observers along The 2.7 m high fence and existing vegetation will prevent/minimize | None.

and late day when sun is low.

Stone Quarry Road for short periods of time under specific
viewing angles between March and September (IBI, 2011).

any adverse reflectivity effects. If complaints from adjacent
landowners are received, areas of potential human impact will be
assessed and the area screened with vegetation.

Property Values

Presence of the Project within the local rural
community and changes due to visual aesthetics and
noise emissions from the site.

Installation of the facility has the potential, though
unproven, to result in a change in the value of nearby
properties based on aesthetic preference of potential
landowners. Though subjective, the potential reduction in
property values for the purpose of this assessment is
considered a potential negative effect.

Mitigation measures to minimize visual disturbance to neighbouring

properties and noise emissions that could potentially be audible will

minimize the impact of the facility on neighbours, which will in turn,
reduce impacts on property values.

Potential reduction in property values if buyers
subjectively feel that the Project poses a potential

impact to them.

Availability of
Resources

Presence of the Project within an area identified as a
potential aggregate, petroleum or mineral resource
area.

None expected since these resources are not known to be
present on the Project Location. If present, the impact
would be a potential loss of access to these resources
during the life of the Project. The future availability of the
resources would not be changed.

None required.

Loss of access to potential aggregate, petroleum or
mineral resources within the Project Location
during the life of the Project. Actual potential to
develop those resources during that time period is

unknown.

Recreational
Land Use

Presence of the Project and associated fencing.

None expected since no recreational resources (e.g., trails)
are present on the Project Location.

None required.

None.
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Table 5.2

Environmental Effects Monitoring Plan — Operation Phase

Negative Effect

Mitigation Strategy

Performance Objective

Monitoring Plan

Contingency Measures

Methodology Monitoring Locations Frequency Rationale Reporting Requirements
Erosion and Vegetation to prevent No long term erosion Visual monitoring of Throughout Project Monthly during site Visual monitoring of erosion Reported in annual Erosion remediated as necessary
sedimentation erosion due to storm from site over and above | vegetated areas and Location. inspections. would identify potential areas operations report. to ensure no long-term erosion
resulting in water runoff. existing conditions drainage features that of concern. issues.
increased turbidity convey runoff to identify
in site runoff. areas of erosion (e.g.,

rills, gullies).

Potential for adverse
surface water,
groundwater and
soil quality due to
accidental spills.

Standard mitigation to
prevent spills and
minimize magnitude of
spills if they occur.

No long-term
environmental effects due
to spills.

Visual monitoring where
hazardous liquids may
be stored, maintenance
areas and at transformer
locations and monitoring
of spill prevention
measures.

Throughout Project
Location.

Monthly during site
inspections.

Visual monitoring would
identify potential areas of
concern and ensure that spill
prevention and control
measures are functioning as
designed and protocols are
being implemented as specified
in plans to meet performance
objectives.

Reported in annual
operations report.

Spill contingency measures
implemented as necessary in the
event of a spill. Following spill
event, response will be reviewed
to determine if additional or
altered response protocols are
necessary to meet performance
objectives.

Increases in surface
water runoff from
Project Location.

Storm water management
measures including
enhanced vegetated
swales, ditch flow
controls and filter strips.

Minimize changes to
surface water runoff
conditions to receiving
waterbodies.

Visual assessment of
structural stability of
mitigation measures and
identification of
unintended impacts.

Throughout Project
Location.

Monthly during site
inspections.

Visual monitoring will confirm
that storm water management
measures remain as designed
and allow identification of
deficiencies.

Reported in annual
operations report.

Storm water management
measures will be remediated as
necessary to ensure that they are
functioning as designed.

Incidental take

Speeds to be limited on

Avoid occurrences of

Visual monitoring of

Throughout Project

Ongoing during

Incidental take will be reported

No requirement; unless

If incidental take of species of

of wildlife. Project location and incidental take. access roads and other location. maintenance activities. by maintenance staff to the on- | the incident involves a conservation concern are
maintenance workforce site areas will be site personnel responsible for species of conservation recorded, work will be ceased
to be made aware of conducted by environmental protection if concern in which case until such time as a trained
potential for wildlife on maintenance personnel incidents occur. reporting will be biologist can state that the
the Project location. and occasions of immediate to the species is no longer present in
incidental take reported MNR/Environment the area.
as they are identified. Canada.
Noise levels Inverters and transformers | To minimize noise Sound level monitoring, | At the closest sensitive As per the frequency Auditory monitoring will Reported in annual If Project components are not

disturbing nearby
noise receptors.

to be enclosed in sound
dampening buildings to
minimize noise
emissions.

emissions at nearby noise
receptors to the
provincial guideline
values.

if required by MOE, as a
condition in the REA for
the Project. Otherwise,
auditory monitoring and
feedback from nearby
noise receptors will
confirm that noise
emissions are within
reasonable levels.

receptors.

documented in the REA
issued for the Project.

confirm that noise emissions
from the Project meet
performance objectives.

operations report.

meeting performance objectives,
noise barriers will be installed as
necessary.

Personal injury to
public if trespassing
or maintenance
personnel due to
accidents or
malfunctions.

Public access to site will
be prevented by fences,
gates and security
procedures. Proper health
and safety procedures for
maintenance personnel.

Elimination of risk of
personal injury to public
and workers due to
accidents or mishaps.

Site security monitoring
will be ongoing to
confirm adequacy of
security measures.

Throughout the Project
Location and facility
perimeter.

Continually, throughout
operation.

Site security monitoring will
identify any breech in facility
security.

Incidents of trespassing or
vandalism will be reported
to local authorities and
recorded by the
Proponent.

Additional security measures or
health and safety protocols will
be implemented as required.
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Negative Effect

Mitigation Strategy

Performance Objective

Monitoring Plan

Contingency Measures

Methodology Monitoring Locations Frequency Rationale Reporting Requirements
Installation of the Visual barriers will be Elimination/reduction in Concerns and complaints | To be determined. As required. Documentation of visual Internal reporting to be Visual barriers will be
Project will result in | implemented as visual disturbance to regarding visual disturbance concerns will result | determined by the installed/upgraded as necessary.
a change to the necessary. nearby property owners. disturbance and in evaluation of visual barrier Proponent.
local landscape. adequacy of visual necessity or effectiveness.
This may be barriers will be
perceived as a documented by the
negative Proponent
environmental
effect.
Potential visual The 2.7 m high fence and | Elimination/reduction in If complaints from Throughout Project As required. Documentation of visual Internal reporting to be Vegetation screens will be

disturbance to
adjacent observers
due to reflections
from solar panels.

existing vegetation will
prevent/minimize
reflectivity effects.

visual disturbance to
nearby property owners
due to reflections from
solar panels.

adjacent landowners are
received, areas of
potential human impact
will be assessed and the
area screened with
vegetation

Location

disturbance complaints will
identify potential areas of
concern that may require
remediation.

determined by the
Proponent.

remediated as necessary to
ensure that they are successfully
blocking reflections.
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Spills that could potentially occur during the life of the Project, and may need to be reported to the
MOE include:

Non-approved releases/discharges (including those to land, air and water)
Discharge of fluids greater than 100 L from a vehicle

Mineral oil releases greater than 100 L from an electrical transformer
Discharges (including sediment) to waterbodies.

The Ministry of the Environment Spills Action Centre phone number (1-800-268-6060) will be posted
in the main construction trailer during construction and in the Project switch house electrical
building or equivalent building during operation.

Documentation for all spill incidents will be kept on file and sent to the Ministry of the Environment,
as required. Documentation will include date of incident, date of reporting, name of reporter,
description of the incident, cause of the incident, type and amount spilled, actions taken, disposal of
contaminated material, communications to outside groups and internal personnel and follow-up
required.

Communications Plan for Non-Emergencies

During the construction and operation phases of the Project, a sign will be erected at the gate of the
facility which will include the Proponent’s contact information (telephone number, e-mail and
mailing address) should the public have any questions, inquiries or complaints. All inquiries will be
directed to the Proponent’s Project Manager who will respond to the inquiry accordingly. All
inquiries will be logged electronically with the following information: date of question, inquiry or
complaint, name, phone number, email address of the individual, response, date of response, and
any follow-up issues.

Should such conditions arise that the general public requires notification (such as Project changes
requiring notifications), the public will be notified through newspaper and direct/general mailout, if
required. Should agencies such as the local municipality or the Ministry of the Environment require
notification, they will be sent the information directly by email, mail or telephone conversation. All
communications will be documented and kept on file by the Proponent.
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PV SYSTEM GENERATOR CALCULATIONS
MODULE CANADIAN SOLAR CS6X-270 (TYPICAL)
MODULE STC POWER 270Wp
MODULE TILT 30°
ARRAY AZIMUTH 180°
GENERATOR, TYPICAL OF 10 SITE TOTAL
GENERATOR MANUFACTURER SMA SMA
GENERATOR MODEL SUNNY CENTRAL 500HE SUNNY CENTRAL 500HE
NUMBER OF MODULES PER GENERATOR 4,532 45,320
DC RATING 1.2236 MW 12.236 MW
AC NAMEPLATE RATING 1.0 MW 10 MW
NUMBER OF SOURCE CIRCUITS 412 4,160
SOURCE CIRCUIT COMBINERS 26 260
SOURCE CIRCUIT 16 STRING COMBINER BOX WITH PV POWER CONDITIONING SYSTEM
CANADIAN SOLAR MODULES INTEGRATED DISCONNECT IEEE 929 AND IEEE 1547 COMPLIANT
CONFORMS TO IEC 61215 TYPE 3R MIN. 600 VDC MAX INPUT VOLTAGE
600VDC MAX 600 VDC MAX FUSES PRODUCTION METERING OCCURS AT INVERTER OUTPUT WITH

11 MODULES WIRED IN SERIES GROUND-FAULT DETECTION

TRANSFORMER

1000 kVA, LV:27.6kV

SECTIONALIZING SWITCHES

® 15A
- B
— [—— @ 250A 500 KW INVERTER
: I | Ly DC——— 480V 27.6kV
— -—u:u—f—__\ . ) 3
— T T—— JAC %,
IZI ® 15A 5
% DEI - -—u:u—-— 500 KW INVERTER D)
_ ® N ) 2%4_._ o 2
- [T | — T o TX-1
\—0—
: —* e
T+ SAC
POWER BLOCK #1

1.0 MVA AC TYPICAL OF 10

SYMBOLS AND ABBREVIATIONS

g
SOURCE CIRCUIT > e 0@ o
CONTACTOR »—{ }—«

FUSE o— [

DISCONNECT SWITCH .
/N

CIRCUIT BREAKER

®
METER WITH PT AND CT E@Q—'
Q)

TRANSFORMER >—3 g—<
(GRDED WYE: DELTA SHOWN)
x A

POWER BLOCK #2

POWER BLOCK #3
POWER BLOCK #4

POWER BLOCK #5

POWER BLOCK #6
POWER BLOCK #7

POWER BLOCK #8
POWER BLOCK #9

POWER BLOCK #10

600A BUS, 200A LOAD RATINGS

PAD MOUNTED

(X

(X

(X

(X

{
CASTMIE N ST S

o

o

TO MAIN FACILITY

SWITCHGEAR

TO MAIN FACILITY

SWITCHGEAR

GENERAL NOTES:

THIS DRAWING IS FOR PRELIMINARY DESIGN PURPOSES
ONLY. THE DESIGN SHOWN HERE IS NOT FOR
CONSTRUCTION.
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High Yields

* 98% CEC efficiency

* Suitable for ambient temperatures
of up to 60 °C (140 °F)

* OptiCool™ intelligent

external transformer

Low System Costs

¢ Outdoor-rated enclosure
* Couples to medium-voltage

* Available as integrated solution

SUNNY CENTRAL 500HE-US INVERTER

UL Certified
* UL 1741 / IEEE-1547 compliant

Strong Peripherals

* Optional DC & AC disconnects
* Optional combiner boxes with
string monitoring

* Sunny WebBox, Modbus® & OPC

All figures in mm.

temperature management compatible
< 5400
100% 3350 109 1750
A |n/\\ﬂ
A L
S
S SMA™Y (Al B Cc| oD -
“’ 7 —4
o| O
318
™| N =
. | ! N F O~
G| B C D
\ 4 — T B

100 ],

Technical data

Input data

Max. DC power

MPP voltage range

Max. DC voltage

Feed starting at [U] / [P]
Max. DC current

Number of DC inputs

Output data

Nominal AC power

Max. AC current

AC grid frequency

AC voltage range

AC voltage range, full active power
Power factor (cos ¢)

Max. THD

Efficiency 2

Max. efficiency

CEC efficiency

Euro-eta

Ambient conditions
Operating temperature range
Max. temperature for nominal conditions
Protection rating

Installation indoors / outdoors
Rel. humidity

Fresh air consumption

Internal consumption at nominal power
Standby consumption (P4
Dimensions and weight
Height

Width

Depth

Weight

Certificates / listings
Certificates

EMC conformity

Interfaces

RS485 / Ethernet / analog
Display: text line / graphic
Communication protocols

SSM-US connection

Plant monitoring

Sunny Central
SO0OHE-US

565 kWp 1l
330V - 600V
600 V
380V / 5000 W
1600 A
6-9

500kVA @45 °C (113 °F)
1470 A@ 200V
60 Hz
180V - 220V
196V - 210V
>0.99
<5%

98.6%
98.0%
97.9%

-25°C...+60 °C (-13 °F...+140 °F)
+45 °C (+113 °F)
NEMA 3R
o/
15% ... 95%
3000 m3/h
<1600 W
<110W

2277 mm (90 in)
2562 mm (101 in)
956 mm (38 in)
< 1800 kg (3970 Ib)

UL 1741, UL 1998, IEEE 1547
FCC, Part 15, Class A

0/0/0
_/.
Modbus / TCP

RS485
Sunny Portal

NOTES:
1. NONE.

KEYED NOTES:

@ NONE.
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Axio Power Canada Inc./SunEdison Canada - Norfolk Bloomsburg TS - Solar Energy Project
Design and Operations Report

Appendix B

Manufacturer’s Brochures and
Technical Information

H335467-1008-07-124-0009, Rev. 0
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