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Executive Summary 

Illumination LP proposes to develop a solar facility with a maximum name plate capacity of 

approximately 10 megawatts (MW) alternating current (AC), located near Port Perry in the 

Township of Scugog and the Region of Durham, Ontario.  Canadian Solar Solutions Inc. is 

coordinating and managing the approvals process for Illumination LP. The renewable energy facility 

will be known as Illumination and will be rated as a Class 3 Solar Facility.  

This Design and Operations Report (DOR) discusses the potential for environmental effects as they 

relate to permanent facility components and their operations within 300 metres of the project 

location. The report provides a detailed site plan, facility design plan and facility operations plan. An 

Environmental Effects Mitigation and Monitoring Plan (EEMMP) and Emergency Response and 

Communications Plans (ERCPs) will cover the life of the proposed project from construction 

through to decommissioning. 

Site plans detail the location of facility components, natural features, noise receptors, land uses, 

setbacks and other features in accordance with Table 1 of Ontario Regulation 359/09. The layout of 

project components has been designed to minimize the footprint of Illumination and potential 

negative environmental effects. A Noise Study Report for the project determined that the operation of 

the facility will meet or exceed all requirements set out by the Ontario Ministry of the Environment. 

Noise mitigation will be implemented for inverters and transformers as needed.  

The Stage 1 and 2 Archaeological Assessment identified two archaeological finds within the project 

location of value or interest, which are subject to a Stage 3 Archaeological Assessment prior to any 

development of the property. There are no protected properties or cultural heritage resources on or 

adjacent to the project location and no negative impacts are anticipated. The project location for 

Illumination falls within areas subject to land use plans. Specifically, the project location falls within 

the Oak Ridges Moraine and the Greenbelt Protected Countryside. The project does not fall within 

the Niagara Escarpment or Lake Simcoe Watershed.  

The project falls within lands zoned by the Township of Scugog as ‘Rural’. Surrounding lands are 

zoned as ‘Rural’ and ‘Rural Industrial’. The project location lands are currently under active 

agricultural production of corn and soybean and the solar facility will temporarily alter the land use. 

It is expected that the project location will be returned to its former land use, or to a future 

anticipated land use, at the time of decommissioning.  
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The project has been developed to retain the significance of all natural features identified and 

mitigates negative environmental effects that will occur. Of the natural features evaluated to be 

significant or assumed to be provincially significant, the layout of the project will allow for the 

persistence of all these natural features after the project is constructed and operational. Given the 

topography and location of Illumination, it is not anticipated that significant ongoing stormwater 

management activities will be required during operation of the facility. Illumination LP commits to 

maintaining the existing off-site drainage patterns and conditions at the project location.  A 

stormwater management plan will be prepared prior to construction.  No hazardous materials will be 

stored on-site with the exception of oil for transformers, which will be adequately contained.   

Major facility components include: solar modules and mounting systems; inverter units; 

transformers; substation; above- and below-ground electrical collection system; noise barriers; access 

roads; perimeter fence; communications tower; lighting; and temporary construction laydown area.   

Illumination will operate year round and generate electricity during daylight hours only.  The facility 

will be continuously monitored and managed remotely using an online system that will track 

performance in real time and identify any problems that may occur. Minimal on-site activity is 

required for daily operation and there will be no permanent on-site employees. The project will be 

scheduled for maintenance as needed. Typically, maintenance includes checking the structures and 

connections and ground conditions. It is anticipated that the PV panels will be washed with water 

only as required. Additional maintenance or service may be required for issues such as equipment 

damage or malfunction; however, this is not anticipated to be a common occurrence. Site 

inspections for all project components will occur on an as-needed basis.  

An Emergency Communications Plan will be included in the Emergency Response Plan and will 

provide key contact information for relevant responders, regulators, landowners and other 

stakeholders. It will contain a description of the chain of communications between Illumination LP 

and relevant responders under emergency scenarios applicable to the project.  

The overall conclusion of this Design and Operations Report is that this project can be operated without 

any significant adverse residual effects to the natural or social environment. 
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1. Introduction 

Canadian Solar Solutions Inc., acting on behalf of Illumination LP, proposes to develop a solar 

facility with a maximum name plate capacity of approximately 10 megawatts (MW) alternating 

current (AC), located near Port Perry, in the Township of Scugog and the Region of Durham, 

Ontario.   The renewable energy facility will be known as Illumination and will be rated as a Class 3 

Solar Facility. Illumination LP has received a contract from the Ontario Power Authority (OPA) for 

the sale of electricity generated by this renewable facility through the province’s Feed-in-Tariff (FIT) 

program (enabled by the Green Energy and Green Economy Act, 2009).  The project will require a 

Renewable Energy Approval (REA) as per Ontario Regulation 359/09 under Part V.0.1 of the Ontario 

Environmental Protection Act.   

This Design and Operations Report (DOR) is being submitted to the Ontario Ministry of the 

Environment (MOE) as required under the Renewable Energy Approvals (REA) process as outlined 

in Ontario Regulation 359/09, and was made available for public review and comment prior to this 

final submission to the MOE. Other draft reports made available for public review prior to this 

submission included: 

 Project Description Report; 

 Construction Plan Report; 

 Decommissioning Plan Report; 

 Noise Study Report; 

 Natural Heritage Assessment (4 reports); 

 Water (2 reports); 

 Archaeological Assessments; and 

 Cultural Heritage Screening. 

The DOR discusses the potential for environmental effects as they relate to permanent facility 

components and their operation, within 300 metres of the project location. The report provides a 

detailed site plan, facility design plan, facility operations plan and Environmental Effects Mitigation 

and Monitoring Plan (EEMMP).  It also contains the Emergency Response and Communications 

Plans (ERCPs) that cover the life of the proposed project from construction through to and 

including decommissioning. 
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2. The Proponent 

Canadian Solar Solutions Inc. is managing and coordinating the approvals process for Illumination. 

Canadian Solar is an experienced developer, owner and operator of power generation and energy 

delivery assets. Company activities include developing, building, owning and operating renewable 

energy facilities. Canadian Solar strives to satisfy various environmental approval requirements and 

obtain regulatory approvals that vary depending on the jurisdiction, project capacity and site 

location. In addition, they build long-term relationships with the communities that host the projects 

and are committed to the health and welfare of Township of Scugog and the Region of Durham, 

Ontario. 

Contact information for the proponent is as follows: 

Full Name of Company: Illumination LP  

Prime Contact:  Grace Pasceri 

Address: 130 Adelaide Street West, 30th Floor, Toronto, Ontario, M5H 3P5 

Telephone: (416) 979-4625 

Fax: (416) 981-8686 

Email: info@skypower.com 

 

Dillon Consulting Limited (Dillon) is the consultant responsible for the preparation of REA-related 

reports for Illumination.  The contact at Dillon is: 

Full Name of Company: Dillon Consulting Limited 

Prime Contact: Katharine Myrans, REA Project Coordinator 

Address: 235 Yorkland Boulevard, Suite 800, Toronto, Ontario, M2J 4Y8 

Telephone: (416) 229-4647 ext. 2381 

Fax: (416) 229-4692 

Email: kmyrans@dillon.ca   
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3. Project Location 

The proposed Class 3 Solar Facility is located on two properties at 2580 and 2670 Regional Road 19, 

Scugog, approximately 11 kilometres from the community of Port Perry. Figure 1 shows the general 

location of the project in Ontario.  covers part of Lots 2 and 3, Concession 2, in the Township of 

Scugog and consists of 57.74 hectares of privately owned land (one property is leased by the 

proponent and one is purchased). Geographic coordinates (centroids) for the project location are as 

follows:  

 Latitude: 44° 03' 33.50" N 

 Longitude: 78° 51' 50.34" W 

“Project location” is defined in Ontario Regulation 359/09 to be “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”. Facility components making up the project location are discussed in Section 5 of this 

report and their locations have been mapped in the site plans provided in Section 4. 
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Figure 1: General Location of Illumination in Ontario 



Illumination 
Design and Operations Report - August 2012 

 

 

 5 

4. Site Plans 

The following site plans (Figures 2 to 4) detail the location of facility components, natural features, 

noise receptors, land uses, setbacks and other features in accordance with Table 1 of Ontario 

Regulation 359/09.  The following (and their associated infrastructure) are not shown in the site plans 

because they will not be collected, transmitted, treated, stored, handled, processed or disposed of in 

the construction, operation or decommissioning of the facility: groundwater, sewage, biomass or 

source separated organics. The facility will not discharge contaminants to air during its operation.  

Figure 2 identifies the project location boundary and lands within 1000 metres. It provides the 

larger context for the facility components and natural features that will be shown in more detail in 

Figures 3 and 4. Figure 2 shows the location of all potential noise receptors and the distance 

between the project location and closest noise receptors to the east, west, south and north (more 

information is provided in Section 4.1).  Figure 2 also identifies any: roads, utility corridor(s), 

rights-of-way, easements not directly associated with the project, municipal zoning and/or land use 

designations, on-ground land uses, property parcels, and lots/concessions.   

Figure 3 provides the location of all proposed facility components. These components include:  

photovoltaic (PV) panels (and associated racking and supports), substation, inverter units (which 

contain two inverters and one step-up transformer), access roads, underground and overhead 

cabling, communication tower and the perimeter fence. Rights-of-way or easements associated with 

these components are also identified if applicable. Detailed information on facility components is 

provided in Section 5 and Appendix A. UTM coordinates are provided for the substation and 

nearest noise receptors. The substation transformer is 44 kV and will not require an acoustical 

barrier. Some inverter units will require mitigation measures. Temporary land use areas are provided 

in Figure 3 for context. These include: the construction laydown area (which includes temporary 

parking for construction vehicles as well as trailers and temporary office buildings).   

Figure 4 identifies applicable natural features and water bodies within the project location and 

surrounding 300 metres. Distances from each applicable natural feature and/or water body to the 

project location is provided.  Setbacks apply only to those natural features evaluated as ‘significant’, 

‘assumed provincially significant’ or ‘provincially significant’ as outlined in the Natural Heritage 

Assessment Evaluation of Significance Report.  Details regarding applicable water bodies are provided in 

the Water Assessment Report. 
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4.1 Transformers and Noise Receptors 

The background ambient noise, exclusive of that generated by the project, can be characterized as 

having qualities of a Class 3 (Rural) Area, as described in the MOE publication NPC-232 Sound Level 

Limits for Stationary Sources in Class 3 Areas (Rural).  The primary contributor to background sound in 

Class 3 Areas are natural sounds and with occasional vehicle traffic on nearby roads. Illumination is 

designed to operate 365 days per year. The solar panels are only able to generate electricity when the 

sun is shining. Similarly, the inverters and transformers only operate when the solar panels are 

generating electricity. The operating load for the inverters and transformers is dependent on the 

amount of electricity generated by the panels, which is at a maximum (100% load) when the sunlight 

is most intense. The Noise Study Report assumed them to be operational at maximum load during 

both daytime and night-time hours.  

The chosen locations of inverter units (with step-up transformers) and the substation transformer 

were based, in part, on the location of noise receptors.  Appendix B provides a list of all assessed 

noise receptors within 1 kilometre of the project location, their UTM coordinates and distance to 

the transformers. The closest potential existing1 noise receptor, as shown in Figures 2 and 3 is 9.28 

metres from the project location and 181.84 metres from the nearest transformer (a 1MW step-up 

transformer in an inverter unit). As per Ontario Regulation 359/09 and guidance documents from the 

MOE, assumed future noise receptors must be identified on vacant lots. The locations of the noise 

receptors are subjective but have been chosen based on the typical building pattern in the area. The 

closest assumed future noise receptor, as shown in Figures 2 and 3 is 98.04 metres from the project 

location and 223.68 metres from the nearest transformer (a 1MW step-up transformer in an inverter 

unit).  

Based on the results of the Noise Study Report noise mitigation measures are required for several of 

the inverter units at the project location to ensure that noise levels meet MOE requirements. With 

mitigation measures, the results of the Noise Study Report indicate that the project complies with the 

applicable MOE environmental noise guidelines. For more information refer to the Noise Study 

Report.  

                                                 
1 While it is possible that the potential noise receptor may be a barn or outbuilding that does not meet the definition of a 

noise receptor as defined by Ontario Regulation 359/09, these structures are considered to be noise receptors in order to 

err on the side of caution with regard to noise.  
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4.2 Archaeological and Cultural Heritage Resources 

The Stage 1 and Stage 2 Archaeological Assessments identified two archaeological finds within the project 

location of value or interest, and are subject to a Stage 3 Archaeological Assessment prior to any 

development of the property (see the Stage 1 and Stage 2 Archaeological Assessments). Based on the 

results of the Cultural Heritage Self Assessment, the project location does not fall within or adjacent to a 

protected property and no identified cultural heritage resources fall within the project location (see 

the Cultural Heritage Self Assessment). 

4.3 Land Uses and Land Use Plans 

The project falls within lands zoned by the Township of Scugog as ‘Rural’. Surrounding lands are 

zoned as ‘Rural’ and ‘Rural Industrial’ (Township of Scugog Zoning By-Law 75-80, Schedule A3, Map 1 

2009, please see Appendix C). The project location lands are currently under active agricultural 

production of corn and soybean and the solar facility will temporarily alter the land use. Figure 2 

depicts the current land uses within the project location and surrounding 120 metres as identified by 

the Ecological Land Classification (conducted as part of the Natural Heritage Assessment) and the 

zoning By-law.  

Mitigation measures will be undertaken to ensure there are no impacts to surrounding land uses, 

which are primarily agricultural with a few residential dwellings. Landscaping with native low-

maintenance, low-growing native grassland species will occur within the project location. The 

project location could be returned to its original or future anticipated land use after 

decommissioning. 

A search and analysis of available records identified the project location and surrounding 300 metres 

to be located in areas subject to Land Use Plans. Specifically, a portion of the project location falls 

within the Oak Ridges Moraine and the Greenbelt Protected Countryside. The project location does 

not fall within the Niagara Escarpment or Lake Simcoe Watershed and no negative impacts are 

anticipated as a result of the project on these areas. Additional natural environment studies, as 

stipulated by Ontario Regulation 359/09 for project locations within Plan Areas will be conducted and 

will consider the full extent of the Greenbelt Act and Oak Ridges Moraine Conservation Plan. 

4.4 Natural Heritage and Water Bodies 

The project location of Illumination has been subject to numerous field investigations and a 

thorough review of development constraints was undertaken prior to delineating the project 

location. Based on the natural environment information that was collected, the project location was 
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refined to avoid impacts to significant and/or sensitive natural heritage features and water bodies. 

The layout of the solar project has been developed to minimize its footprint and avoid all significant 

natural features.   

4.4.1 Natural Heritage Features 

The project location is within 120 metres of three significant woodlands.  In addition, two reptile 

hibernacula units, a rare vegetation community:  savannah, and habitat for Eastern Milksnake (a 

Species of Conservation Concern) also identified within 120 metres of the project location, will be 

treated as significant.  Of the natural features evaluated to be significant or assumed to be 

provincially significant, the layout of the project as shown on Figure 3 will allow for the persistence 

of all these natural features after this project is constructed and operational. Completing an 

Environmental Impact Study Report (EIS) in accordance with procedures established by the MNR, 

Subsection (1) of Section 38 (Ontario Regulation 359/09) may permit project components to be 

constructed and installed within 120 metres of a significant or provincially significant natural feature 

if deemed appropriate by the MNR. The EIS identifies any mitigation methods for negative 

environmental effects that may occur. For detailed information on natural heritage features at the 

project location refer to the Natural Heritage Assessment documents.  

4.4.2 Water Bodies 

The project location is within 120 metres of an unevaluated water body (assumed to be an 

intermittent or permanent stream, as defined by Ontario Regulation 359/09) and a seepage area, as 

shown on Figure 4.   As per Section 39 of Ontario Regulation 359/09, no solar panels or transformer 

substation will be located within 30 metres of the average annual high water mark of a water body.   

The layout of the project as shown on Figure 3 will allow for the persistence of this water body 

after this project is constructed and operational. Completing a Water Body Report in accordance with 

procedures established by the MOE, Subsection (1) of Section 40 (Ontario Regulation 359/09) may 

permit project components to be constructed and installed within 120 metres of the average annual 

high water mark of a water body, if deemed appropriate by the MOE. The Water Body Report 

identifies any mitigation methods for negative environmental effects that may occur. For detailed 

information on water bodies, refer to the Water Assessment Report and Water Body Report documents.  

 



!(

!(!(!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(
!(

!(!(

!(
!(

!( !(

!(

!(

!(
!( !(

!(!(
!(

!(
!(

!(!(

!(
!(

!(
!(
!(

!(

!(

!(

!(

!(!(
!(!(
!(!(

!(
!(!(
!(
!(
!(
!(!(

!(
!(

!(!(!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(!(

!(!(

!( !(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(
!(

!(

!(

!(

!(!(
!(
!(!(

!(

!(!(!(

!(
!(

!(

!( !(

!(

!(

!(

!(

!(!(!(
!(

!(
!(!(!(!(

!(
!(
!(!(

!(
!(

!( !(!(

!(!(

!(

!(

!(
!(
!(

!(!(

!(

!(

!(!(!(
!(

!(

!( !(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!( !(

!( !(

!(

!(
!( !(

!((
GR

AH
AM

 R
D

REGIONAL RD 19

BYERS RD

101.86 m 9.28 m

94.58 m 246.40 m

178.45 m

491.48 m

39.53 m 98.04 m

670009.41,
4880266.02

670607.79,
4881704.33

670609.98,
4881511.84

670698.11,
4881608.77

670961.67,
4881611.02

670606.05,
4881270.29

670757.93,
4880150.85 671771.37,

4880464.33

5
(28.17ha)

5
(19.21ha)

8
(17.18ha)

5
(14.88ha)

7
(7.25ha)

7
(5.39ha)

9
(5.15ha)

5
(4.71ha)

2
(4.56ha)

1
(2.59ha)

7
(1.41ha)7

(1.06ha)

10
(0.95ha)

6
(2.13ha)

12
(1.95ha)

5
(1.84ha)

6
(1.23ha)

3
(0.7ha)

11
(0.67ha)

8
(0.65ha)

2
(0.23ha)

2
(0.1ha)

2
(0.1ha)

4
(0.09ha)

11
(0.45ha)

LOT 6, CON 2LOT 4, CON 2 LOT 5, CON 2LOT 3, CON 2LOT 2, CON 2LOT 1, CON 2

LOT 24, CON 1

LOT 24, CON 2

LOT 23, CON 1

LOT 3, CON 1 LOT 6, CON 1LOT 1, CON 1 LOT 4, CON 1LOT 2, CON 1

LOT 3, CON 3

LOT 5, CON 1

LOT 1, CON 3 LOT 5, CON 3LOT 2, CON 3 LOT 4, CON 3 LOT 6, CON 3

LOT 23, CON 2

LOT 2, CON 9 LOT 1, CON 9

LOT 24, CON 3
LO

T 3
, C

ON
 9

LOT 23, CON 3

Created By: PFM
Checked By: JLP

Date Created: 021612
Date Modified: 022912

File Path: G:\GIS\114647 - IlluminationLight\
Mapping\Design and Operations Report\

Figure 2 Site Plan-Land Uses.mxd

0 100 200 300 400 m

1:13,000
/

Illumination
Figure 2:

Site Plan - Land Uses

Coordinates shown in NAD 83, UTM Zone 17N
Several archaeological resources were identified 
within the project location and within the Archaeological 
Assessment study area. A Stage 3 Archaeological 
Assessment will be required. Please refer Section 4.2 
of the Design and Operations Report
Produced by Dillon Consulting Limited
under License with the
Ontario Ministry of Natural Resources
© Queen's Printer for Ontario, 2010

Legend
!( Assumed Future Noise Receptor

Local Roads
Project Location

Vacant Parcel
Occupied Parcel

Ecological Land Classification

2) CUP3-3: Scotch Pine Coniferous Plantation Type
3) CUT1-1: Sumac Cultural Thicket Type

5) Corn/Soybean Field
6) Deciduous Hedgerow

8) Open Pasture

10) CUS1: Mineral Cultural Savannah Ecosite
11) Rural Residential

1) FOD8-1: Fresh – Moist Poplar Deciduous Forest 
    Type

4) SWT2-5 / MAM2: Red-osier Mineral Thicket 
    Swamp Type / Mineral Meadow Marsh Ecosite 
    (complex)

7) CUP3-3 FOD6-5: Scotch Pine Coniferous 
    Plantation Type / Fresh – Moist Sugar Maple 
    – Hardwood Deciduous Forest Type (complex)

9) CUP3-8: White Spruce Coniferous Plantation 
    Type

Municipal Land Use

* Municipally Zoned

Rural Industrial *
Rural *

Lots/Concessions

!( Potential Noise Receptor

120 m from Project Location
300 m from Project Location

Image Provided by Google Earth Pro, 2011

12) FOM 2-2: Dry-Fresh White Pine Sugar Maple
      Mixed Forest

( Participating Receptor

Greenbelt Protected Countryside
Oak Ridges Moraine





!(kj

#*

(

!(!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(!(

!(
!(

!(
!(

!(

!(
!(

!(

!(

!(

!(
!(

!(

!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!( !(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(!(

!(

!( !(!(

!(
!(

!(

!(
!(

!(

!(

!(

!(

!(!(!(

!(

!(

!(
!(!(!(

!(

!(
!(

!(
!( !(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!( !(

!( !(

!(

!(

!( !(

!(

244.32 m

55
2.8

1 m

223.68 m

181
.84

 m

611.23 m

670009.41,
4880266.02

670961.67,
4881611.02

670757.93,
4880150.85

671771.37,
4880464.33

670597.1,
4881229.9

670846.72,
4881196.33

BYERS RD

REGIONAL RD 19

RU
SS

EL
L R

D
GR

AH
AM

 R
D

LOT 4, CON 2LOT 3, CON 2LOT 2, CON 2LOT 1, CON 2

,  

LOT 1, CON 3 LOT 2, CON 3 LOT 3, CON 3 LOT 4, CON 3

LOT 1, CON 1 LOT 3, CON 1 LOT 4, CON 1LOT 2, CON 1

LO
T 5

, C
ON

 2

LO
T 2

4, 
CO

N 
1

LO
T 2

4, 
CO

N 
2

LO
T 5

, C
ON

 3
LO

T 5
, C

ON
 1

,  

Created By: PFM/SFG
Checked By: JLP

Date Created: 021612
Date Modified: 030612

File Path: G:\GIS\114647 - IlluminationLight\
Mapping\Construction Plan Report\

Figure 2 Site Plan-Component Layout.mxd

0 50 100 150 200 m

1:7,000
/

Illumination
Figure 3:

Site Plan -
Conceptual Component Layout

Produced by Dillon Consulting Limited
under License with the
Ontario Ministry of Natural Resources
© Queen's Printer for Ontario, 2010

All Coordinates shown are UTM Zone 17N NAD 83.

Legend
!( Assumed Future Noise Receptor
!( Potential Noise Receptor

( Participating Receptor
Local Road
Project Location
120 m from Project Location
300 m from Project Location
Vacant Parcel
Occupied Parcel
Lots/Concessions

Project Components
#* Communication Tower
kj Site Entrance
!( Point of Common Coupling

Overhead Line
Underground Cable
Inverter Unit
Substation
Laydown Area
Solar Panels and Racks
Access Road





!?

!?

!

Blue Dots = Within 120 m
Green Hatch = Interior Area
Pink Fill = Total Area
Green = Other Woodland

18.88 m

99.51 m

13.58 m

73.61 m

5.00 m

5.00 m

5.00 m

5.00 m

92.66 m

671223.57, 
4880503.35

BYERS RD

REGIONAL RD 19
RU

SS
EL

L R
D

GR
AH

AM
 R

D
 ,  

 ,  

310

30
5

300

315

295

325
320

290

285

330

28
0

335

275

270
340

320

340

305

325

325

310

32
5

330

33
5

300

320

320

290

290

29
5

28
0

325

305

290
320

305

315

28
5

LOT 4, CON 2LOT 3, CON 2LOT 2, CON 2LOT 1, CON 2

LOT 24, CON 1

LOT 5, CON 2

LOT 24, CON 2

LOT 3, CON 1LOT 1, CON 1 LOT 4, CON 1LOT 2, CON 1

LOT 1, CON 3 LOT 3, CON 3LOT 2, CON 3 LOT 4, CON 3

LOT 5, CON 1

LOT 5, CON 3

,  

,  

A

B

D

E

F

1

RH1

RH2

Created By: PFM
Checked By: JLP

Date Created: 112911
Date Modified: 022912

File Path: G:\GIS\114647 - IlluminationLight\
Mapping\Design and Operations Report\

Figure 4 Site Plan-Natural Heritage Feature.mxd

0 100 200 300 m

1:8,000
/

Illumination
Figure 4:

Site Plan -
Natural Heritage Features

Produced by Dillon Consulting Limited
under License with the
Ontario Ministry of Natural Resources
© Queen's Printer for Ontario, 2010

RH

Coordinates shown in NAD 83, UTM Zone 17N

! Closest Vertex of a Natural Feature toProject Location (see Section 4 of the
Design and Operations Report)

An Environmental Impact Study has been
submitted to the Ministry of Natural Resources
for natural features deemed significant.
A Water Bodies Report has been prepared.

Legend
5 m Contours
Local Road
Water Body (Unevaluated)
Project Location
120 m Project Location Setback
300 m Project Location Setback
Lots/Concessions
Candidate Amphibian Breeding Habitat
Candidate Seepage Area
Unevaluated Wetland

Unevaluated Woodland
Non-Significant Woodland

Significant Natural Features
!? Reptile Hibernacula

Raptor Winter Feeding and Roosting Area
Open Country Breeding Bird Habitat
Rare Vegetation Community: Savannah
Provincially Significant Wetland
Significant WoodlandA

D
1





Illumination 
Design and Operations Report - August 2012 

 

 

 12 

5. Facility Design Plan 

The following subsections describe the solar facility components that are currently planned to be in 

place for the life of the project. The locations of the project components are shown in Figure 3 and 

manufacturer technical specifications are provided in Appendix A. Temporary features related to 

construction and decommissioning activities are described in the Construction Plan Report and 

Decommissioning Plan Report.  They are also shown in Figure 3 for context. 

The project will not require the proponent to take groundwater or surface water. The solar facility 

will not generate air emissions or sewage or handle, store or process biomass, source separated 

organics, or farm materials. Therefore, no equipment or components are required for these 

activities. The project will require some stormwater management, as described in Section 6.1.1.  

5.1 Existing Features 

Illumination will not require the use of any existing features (e.g., buildings), as there are none within 

the project location; however, the facility will be connected to the existing electrical distribution grid 

and the project location will be accessed from Regional Road 19.  

5.2 Electricity Generation Process 

PV panels will be the technology used to convert solar energy into electricity. With exposure to 

sunlight, the solar modules convert solar radiation into direct current (DC) electricity through a PV 

process. The PV process occurs when the energy from the sunlight is transferred to semiconductors 

contained in the modules. DC electricity generated from the panels will be collected and converted 

into AC electricity by inverters. From the inverter unit, the electricity will be sent to the step-up 

transformer where it will be metered and sent to the local distribution system. 

5.3 Solar Facility Components 

The following sub-sections provide detail on the individual components that will be used over the 

lifetime of the Illumination project and may cause negative environmental effects.  

5.3.1 Solar Modules and Mounting System 

Approximately 30,000 - 100,000 PV panels of between 60 - 300 watts each will be installed for 

Illumination. It is anticipated that the following panels, or similar, will be used:  Trina TSM-DA05  

220W or Canadian Solar CSA 230W PV solar panels. The modules are designed for outdoor use.   
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The panels will be mounted and aligned in rows facing due south (approximately 4 - 10 metres 

apart) and will be mounted on fixed racking systems which will be attached to galvanized steel 

and/or aluminum support structures. Based on the results of a follow-up Geotechnical Assessment 

during engineering and construction, driven piles, screw piles or concrete foundations will be used as 

appropriate to minimize potential negative environmental effects.   

5.3.2 Inverters, Transformers and Electrical Collection System 

DC electricity generated from the panels will be transmitted through underground wires connected 

to combiner boxes where a number of incoming wires from the racks will be combined into a single 

outgoing cable. From the combiner box, the DC current will be transmitted below ground to one of 

up to fifteen inverter units (enclosed) which will convert the DC electricity into AC electricity 

suitable for distribution to the local grid. A total of up to 15 inverter units will be spread across the 

project location. The inverter units (SMA’s Sunny Central) will be rated for up to 1000 kVA of 

continuous output power and will contain two 250 - 500 kV inverters, an inverter step-up 

transformer (1000 kVA), and an internal cooling fan. Each inverter unit will handle up to 1 MW AC 

of power from its associated array of panels.  

The step-up transformers located in the inverter units will increase the voltage of the electricity 

collected, which will then be distributed below ground (requires trenching) to a main inverter 

transformer located within the substation. The step-up transformer is expected to be an 11.5 MVA 

pad mount transformer (make/model to be determined) and will increase the voltage further for 

connection to the Hydro One transmission grid. A short overhead line mounted on poles will be 

constructed to the point of common coupling (at the project location boundary and Regional Road 

19 municipal right-of-way).  Appropriate grounding systems will be installed for the project, where 

necessary. 

The substation will be a double-walled transformer or have secondary containment.   

5.3.3 Noise Barriers 

Based on the Noise Study Report, noise reduction measures will be required to ensure that noise levels 

(dBAs) meet MOE-regulated limits at both assumed existing and potential future noise receptors. 

For Illumination, mitigation measures will be required on up to thirteen of the inverter units. The 

inverter units will consist of an all-weather enclosure constructed of steel with NEMA 3R rating. 

This enclosure will be equipped with mitigation measures to reduce the noise from the inverter.  



Illumination 
Design and Operations Report - August 2012 

 

 

 14 

5.3.4 Access Roads 

A main access road will be needed for the construction equipment and related vehicles to enter the 

project location off Regional Road 19. Internal access roads will also be developed for construction 

purposes and to provide long-term for maintenance during operation. The roads will be 3.7 - 

5 metres wide and will be granular. Geotextile fabric may be used to improve structural integrity and 

preserve the granular. If necessary, culverts will be installed beneath the access roads at locations 

where conveyance of surface water drainage is required.  

5.3.5 Perimeter Fence and Communications Tower and Lighting 

For the safety of the public and to prevent vandalism, a perimeter fence will be installed. This will be 

a chain link fence as required by the Electrical Safety Authority (approximately 2.7 metres in height) 

around the perimeter of the project location with locked gated entrance(s) and 3-strand barbed wire 

at the top.  For security and maintenance purposes, lights may be installed near the entrance of the 

facility and task-specific lights will be provided as necessary. These will be appropriately shielded or 

directed to avoid impacts to neighbours. They may also be motion-sensored to address potential 

negative effects, as necessary. A communications tower will be installed and operated by Hydro 

One, for emergency disconnect purposes only. 

5.3.6 Temporary Construction Area and Permanent Parking 

During construction it will be necessary to designate/construct a temporary storage/laydown area 

for equipment and components as well as parking spaces for facility workers. This area has been 

provided in Figure 3 for context. It is possible that all or a portion of this area will be maintained 

after construction for maintenance vehicle parking.  

5.3.7 Water Crossings 

As shown in Figure 4, water bodies have been mapped in relation to the project location.  Based on 

the project layout, no water crossings are anticipated for this project. For more information, please 

refer to the Water Assessment Report and Water Body Report.   

5.3.8 Equipment Related to Stormwater Management 

Once operational, the solar facility is not anticipated to have any significant negative impacts to 

existing stormwater runoff or off-site drainage patterns. The stormwater management plan 

(discussed below in Section 6.1.1) will identify any permanent features required at the project 
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location to minimize potential negative environmental effects from stormwater.  Stormwater 

management measures and equipment related to construction activities are discussed in the 

Construction Plan Report.  

5.3.9 Other Equipment 

During the operation and maintenance phases, the solar energy facility will not engage in, nor will 

any equipment be required for, the following activities: 

 the use or taking of groundwater or surface water; 

 the generation, collection, transmission or treatment of sewage; 

 the production, handling, storing or processing of any waste, biomass, source separated 

organics, farm material or biogas; or 

 discharges of contaminants to air. 
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6. Facility Operations Plan 

6.1 Daily Operations, Staffing and Training 

Illumination will operate year round and generate electricity during daylight hours only.  The facility 

will be continuously monitored and managed remotely using an online system that will track 

performance in real time and identify any problems that may occur. The communications tower will 

be used for emergency disconnect purposes only. 

Minimal on-site activity is required for daily operation and there will be no permanent on-site 

employees. Operating reports for Illumination, which will track persons on-site and the frequency of 

maintenance or any incidents, will be produced on an annual basis. Maintenance and transportation 

crews will be made aware of the contents of the site-specific health and safety plan and procedures 

to follow in the instance of accidental spills. Spill kits will be made available on-site.  

During the operations phase, the only minor potential negative environmental effects to natural 

features would be due to routine maintenance at the project location. These are outlined in greater 

detail in the EEMMP, which can be found in Appendix D. No hazardous materials will be stored 

on-site with the exception of oil for transformers, which will be adequately contained and 

accompanied by a Spills Response Plan.  

6.1.1 Stormwater Management 

Given the topography and location of Illumination, it is not anticipated that significant ongoing 

stormwater management activities will be required during operation of the facility. Illumination LP 

commits to maintaining the existing off-site drainage patterns and conditions off-site and to further 

mitigating any impacts to the existing site drainage that the proposed solar facility will cause.  

Appropriate stormwater plans will be prepared prior to construction by the EPC contractor.  

Stormwater runoff at the project location will be managed as per a stormwater management plan to 

be developed and sealed by the appropriate contractor.  The stormwater management plan will 

contain a level of detail suitable to satisfy the requirements set forth within the MOE’s Technical 

Guide to Renewable Energy Approvals (2011) and also the SWM design guidelines as outlined within the 

MOE’s Stormwater Planning and Design Manual (2003). The stormwater management plan prepared for 

Illumination will contain the following sections and information:  

 Introduction – describes the proposed project, including location (with figure) and 

nameplate capacity; 



Illumination 
Design and Operations Report - August 2012 

 

 

 17 

 Topography – describes location, topography, current land uses and geographical features 

within the project location and surrounding lands;  

 Soil Conditions – summarizes findings of the geotechnical investigation prepared for the 

site; 

 Drainage – describes the current topographic layout (based on the topographic survey 

prepared by an Ontario Land Surveyor) of the project location as well as the current 

drainage pattern(s) found throughout the project location (with figure). This section will also 

highlight the locations of any watercourses in and around the project location;  

 Proposed Physical Land Alterations – describes the grading and drainage features 

(culverts, ditches, etc.) that will be installed throughout the project location in relation to the 

racking and panel system, foundation type for this system, temporary and permanent access 

roads,  and any electrical components and their housing units  in order to establish whether 

proposed components will have an impact on the site imperviousness;  

 Stormwater Assessment – contains technical details and analysis of both the existing 

conditions and future project location characteristics and will assess impact, which would 

include: analysis using the Rational Method, developing pre- and post-runoff coefficients, 

developing time of concentrations, and implementing local rainfall intensity data within the 

analysis to ultimately compute peak flow variances between pre- and post-development 

conditions. Based on the completed analysis, the minimal effects of the increase in 

imperviousness will be discussed. Should imperviousness increase substantially, mitigation 

measures (storage) will be discussed and detailed. This section will also include relevant 

figures and tables; 

 Construction Mitigation Measures – section will discuss sediment control, handling of 

soils and grading so as to prevent the potential of  increased runoff, erosion and/or 

sedimentation during construction; and  

 Summary – conclusions of the findings of the report.    

 

6.2 Maintenance Activities 

The project will be scheduled for maintenance as required.  Typically, maintenance includes 

checking the structures and connections. It is anticipated that the PV panels will be washed with 



Illumination 
Design and Operations Report - August 2012 

 

 

 18 

water only as required. Additional maintenance or service may be required if there are issues such as 

equipment damage or malfunction; however, this is not anticipated to be a common occurrence. Site 

inspections for all project components will occur on a scheduled basis. Security and minor 

maintenance are the only regular activities anticipated on-site.   

Activities associated with the operation and maintenance of the solar facility are detailed in Table 1. 

These activities will take place over the operational lifetime of the project. 

Table 1: Operations and Maintenance Activities 

Activity Description 

Monitoring and meter 
calibrations 

The facility will be monitored remotely twenty-four hours a day off-
site to ensure proper power output and to alert the operations staff 
to potential issues. Most issues can be remotely diagnosed so that 
the correct individual(s) can be dispatched to the facility to correct 
any problems. 

Routine periodic 
maintenance and inspection 
of project components  

Site visits will occur as scheduled to visually inspect the solar facility 
and project location and ensure that the facility is in proper working 
order. Activities that will occur during these visits may include data 
collection, regular maintenance (as described below) and any 
necessary minor repairs such as replacement of weathered electrical 
components. Security visits may also occur periodically.  
Transformers, inverters, panels and arrays will be visually inspected 
during scheduled visits. 

Lighting  For security and maintenance purposes, task-specific lighting may 
be installed near the entrance of the facility and task-specific lights 
will be provided as necessary. These will be appropriately shielded 
or directed to avoid impacts to neighbours. They may also be 
motion-sensored to address potential negative effects, as necessary 
and will be inspected for burned/broken bulbs.  Regularly 
scheduled maintenance will occur.   

Cleaning of panels  Cleaning of panels and equipment will take place as required.  No 
water-taking will occur. All water required for panel washing will be 
trucked to the project location. No harmful cleaning solutions of 
any type will be used to wash the panels. Manual snow clearing may 
periodically be required. 



Illumination 
Design and Operations Report - August 2012 

 

 

 19 

Activity Description 

Periodic landscape 
maintenance 

Short native vegetation may be planted once construction activities 
are complete.  It will be necessary to maintain the land in such a way 
that vegetation does not shade or in other ways impact the solar 
panels. Regular scheduled maintenance will also occur to manage 
weed growth. This will be done in consideration of any seasonal 
limitations outlined in the Natural Heritage Assessment. It is not 
anticipated that herbicides will be used to manage vegetation.       

Major maintenance  Unforeseen, large repairs are not anticipated. Should major 
maintenance be required it will be performed using existing roads 
and site access points. 

Third party inspections and 
testing 

Activities will be carried out as required by the local utility and other 
governing bodies in addition to any regularly scheduled inspections 
and testing. 

Traffic No major deliveries are anticipated for maintenance. Minimal 
vehicle traffic is associated with regular maintenance.   

Drainage and erosion control Stormwater runoff at the project location will be managed as per a 
stormwater management plan to be developed by the appropriate 
contractor and this will be done with consideration to maintaining 
pre-construction off-site drainage patterns and any 
recommendations or limitations outlined in the Natural Heritage 
Assessment or water reports. Any implemented measures will be 
inspected during routine maintenance. 

Waste The operation of the system does not produce waste of any kind. 
All debris as a result of maintenance or cleaning will be removed 
from the site immediately by the contractor. 
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7. Environmental Effects Mitigation and Monitoring Plan 

The EEMMP outlines how potential negative environmental effects of the proposed project will be 

mitigated and how ongoing monitoring will occur to meet the requirements set out in Ontario 

Regulation 359/09. The EEMMP includes information on potential negative effects associated with 

all phases of the project from construction through decommissioning. The potential negative 

environmental effects associated specifically with the construction phase are also described in the 

Construction Plan Report.  Given the nature of solar power generation, few (if any) effects are expected 

during the operations period.  

The purpose of the EEMMP is to: 

 ensure that commitments to minimize environmental effects in general, and specific 

regulatory requirements, will be met; 

 provide clear and concise instructions regarding measures for protecting the environment 

and minimizing potential negative environmental effects; 

 document environmental concerns and describe appropriate protection measures associated 

with all phases of the project; 

 outline suggested monitoring activities; 

 provide a reference document for planning and/or conducting specific activities that may 

have an effect on the environment; 

 function as a training aid for environmental education and orientation; and to 

 communicate changes in the program through a revision process. 

Appendix D presents the EEMMP for Illumination, which includes identification of the potential 

negative environmental effects, performance objectives, mitigation strategies and the proposed 

monitoring plan for each affected feature or environmental component. 
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8. Emergency Response and Communications Plans 

Emergency events associated with a solar facility are unlikely. The proponent will develop ERCPs 

that cover the entire life of the project including construction, operation and decommissioning 

phases. The plans will be in place prior to construction and will be reviewed and updated on an 

annual basis or when necessary due to changes in operation. Information dissemination to 

stakeholders on significant changes will follow the same procedures as described in Section 8.3. 

8.1 Emergency Response Plan 

The Region of Durham has established an Emergency Master Plan (the Durham Region Emergency 

Master Plan Part I (2007 Revision), 2007). The Township of Scugog has also established such a plan 

(Township of Scugog Emergency Plan, 2005) based on mitigation/prevention, preparedness, response and 

recovery.  The Township of Scugog has a Municipal Control Group made up of members from 

senior management that meet on a quarterly basis throughout the year to address ongoing municipal 

emergency planning matters. 

Prior to construction, Illumination LP will establish an Emergency Response Plan (ERP) for 

Illumination. In preparing this Plan, Illumination LP will invite Fire Chief Richard Miller of the 

Township of Scugog Fire Department to the project location to review potential emergency 

scenarios that could arise during construction, operation, maintenance and decommissioning of the 

project. The ERP will then be submitted for review and comment to the Township of Scugog and 

the Region of Durham. Based on their feedback, a final version of the plan will be prepared.  At the 

time of construction, this plan will be reviewed with the chosen contractor and may be further 

updated. Copies of the plan will be kept on-site and in relevant offices.  

8.2 Emergency Communications Plan 

An Emergency Communications Plan will be included in the ERP and will provide key contact 

information for relevant responders, regulators, landowners and other stakeholders. It will contain a 

description of the chain of communications between Illumination LP and relevant responders under 

emergency scenarios applicable to the project. Emergency issues could potentially occur including 

fire, personal injury and spill incidents. A log book including key contacts and their information 

(names, emergency phone numbers) will be posted in the construction trailers as well as at the 

municipal clerk’s office and Illumination LP offices for easy access during an emergency.  

In the event of an emergency, relevant responders will be immediately contacted by phone based on 

the outlined chain of communication. If required during a major emergency, Illumination LP will 
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provide information releases to the community. Technical staff will recommend actions plans and 

assist with responses to the public, stakeholders, and first responders such as the local fire 

department and police services. The Emergency Communications Plan will be developed in 

coordination with the Fire Department, Region, Township, and Conservation Authority and will be 

made available on the project website and provided to the MNR and MOE.  

8.3 Non-Emergency Communications Plan 

This section provides information on the methods of communication and information 

dissemination in non-emergency situations.  

8.3.1 Ongoing Stakeholder Engagement 

Public consultation and stakeholder engagement activities are welcome and will continue throughout 

the life of the project.  Information will be mailed to stakeholders as necessary. During construction 

and operations phases of the project, a sign will be erected at the gate of the facility, which will 

include the appropriate contact information, including telephone number, email and mailing address 

should the public have any questions, concerns or complaints.  

The following consultation activities are up-coming: 

 publish second newspaper notice announcing the second public meeting; 

 second public meeting; 

 final copies of REA documents posted on website; 

 notice announcing application to MOE and posting on EBR; 

 responses to communications received from the public throughout MOE technical review; 

 announcement on project website when MOE review is complete and Notice to Proceed has 

been issued; 

 notices announcing construction dates and any traffic disruptions; and 

 ongoing liaison with public. 
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Members of the public can contact Illumination LP at any time with questions or comments about 

this project via phone or email. Contact information is provided in Section 2 of this and other REA 

technical reports and is available on the website and in newspaper notices. 

8.3.2 Communications Methods, Records and Complaints Resolution Process 

Correspondence received by Illumination LP will be recorded in an electronic file and/or log book. 

If received during the REA process, this correspondence will be included in the Consultation Report. If 

received after the final REA submission to the MOE it will be recorded, filed, and provided to the 

MOE as an addendum to the Consultation Report. In both cases, if the correspondence requires a 

response this will be provided in a timely fashion and the response will be recorded. 

Complaints and other communications received during the construction, operations, maintenance 

and decommissioning phases will be recorded in an electronic file and/or log book and will include 

the following: 

 time and date of communication; 

 type of inquiry/comment/complaint; 

 name and contact information of the person(s); 

 response and date of response; and 

 any follow-up issues. 

A record will be kept for all complaints, including: the history of the complaint resolution process 

that was followed and all actions taken to remediate the cause of the complaint. Where appropriate, 

steps will be taken to prevent reoccurrence of similar complaints in the future and this information 

will also be recorded. Where relevant, the Ministry’s Spills Action Centre will be notified of the 

complaint at 1-800-268-6060.  
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9. Considerations for Projects Subject to Land Use Plans 

The project is located in areas subject to Land Use Plans. Specifically, a portion of the project 

location falls within the Oak Ridges Moraine and the Greenbelt Protected Countryside. The project 

location does not fall within the Niagara Escarpment or Lake Simcoe Watershed and no negative 

impacts are anticipated as a result of the project on these areas. No impact is expected to areas 

protected under provincial plans and policies. Additional natural environment studies, as stipulated 

by Ontario Regulation 359/09 for project locations within Plan Areas will be conducted and will 

consider the full extent of the Greenbelt Act and Oak Ridges Moraine Conservation Plan. 
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10. Conclusions 

This Design and Operations Report has been completed to fulfill regulatory requirements as mandated 

by the provincial government for the development of Illumination. This report is consistent with the 

provisions of Ontario Regulation 359/09 for a Class 3 Solar Facility as set out by the Green Energy and 

Green Economy Act, 2009.  

Given the nature of solar power generation, few (if any) negative environmental effects are 

anticipated during the operations phase. Potential negative effects to the environment from 

operational and maintenance activities are outlined in the EEMMP and have been avoided through 

careful facility layout planning, the application of appropriate mitigation measures, and adherence to 

all regulatory requirements. An ERCP will ensure that the facility, stakeholders and first responders 

are prepared in the unlikely event of an emergency. Based on a noise study completed for 

Illumination, the project will meet or exceed all MOE requirements with the use of mitigation 

measures. 

The generation of power from solar energy will displace approximately 10 MW AC of electricity that 

otherwise may have been generated by fossil fuel burning or non-renewable power plants. As a 

result, the energy generated will not contribute to climate change or emissions-related health 

impacts. A further benefit is that local jobs will be created, especially during the construction phase. 

The project supports the goals of the Province’s Green Energy and Green Economy Act, 2009. 

The overall conclusion of this Design and Operations Report is that this project can be operated without 

any significant adverse residual effects to the natural or social environment. 

 

 



 

Appendix A 
MANUFACTURER AND TECHNICAL 

SPECIFICATIONS 





Tranformer Noise Calculation

Transformer Maximum Rating (MVA) = 11.5 MVA

NEMA Calculation:
PWL1 = 55 + 12log (MVA)…………………..(dB)

Area factor Correction:
PWL2 = 14 + 2.5log (MVA)………………… (dB)

Overall PWL
PWL(overall) = PWL1 + PWL2……………..(dB)

31.5 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
Octave band Adjustments → -3 3 5 0 0 -6 -11 -16 -23

Converstion from linear to A-weighted → -39.4 -26.2 -16.1 -8.6 -3.2 0 1.2 1 -1.1

Resulting PWL Octave Band (A-weighted)...(dBA) 42.0 61.2 73.3 75.8 81.2 78.4 74.6 69.4 60.3

PWL + 5 dB tonal penalty………………...…(dBA) 47.0 66.2 78.3 80.8 86.2 83.4 79.6 74.4 65.3

PWL + 5 dB tonal penalty………………...…(dB) 86.4 92.4 94.4 89.4 89.4 83.4 78.4 73.4 66.4

Dillon Consulting Limited





Turnkey Delivery
•	With	medium-voltage	transformer	

and	concrete	substation	for		
outdoor	installation

Sunny CenTral for Direct medium-voltage feed-in
800MV / 1000MV / 1250MV 
High-performance medium-voltage station

For	even	more	power:	Two	powerful	Sunny	Central	HE	inverters	are	components	of	a	medium-voltage	station	(MV)	which	
feeds	directly	into	a	shared	medium-voltage	transformer.	In	this	way,	for	example,	two	Sunny	Central	630HE	inverters	are	
combined	into	a	powerful	Sunny	Central	1250MV	station.	The	advantage:	By	removing	the	need	for	the	low-voltage	trans-
former,	the	plant	operator	realizes	greater	yields	and	at	the	same	time	lower	inverter	costs.	The	Sunny	Central	MV	is	delivered	
as	a	“turnkey”	concrete	substation	for	outside	installation.	On	top	of	that,	the	Sunny	Central	MV	actively	participates	in	grid	
management,	and	thereby	fulfils	all	requirements	of	the	Medium-Voltage	Directive	valid	as	of	July	2010.	

Optional
•	Medium-voltage	switchgear	

systems	for	a	flexible	structure	of	
large	solar	parks

•	AC	transfer	station	with		
measurement

•	Medium-voltage	transformers		
for	other	grid	voltages		
(deviating	from	20	kV)

efficient
•	Without	low-voltage	transformer:		

greater	plant	efficiency	due	to	
direct	connection	to	the	medium-
voltage	grid
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Technical data
Sunny Central

800MV
Sunny Central

1000MV
Sunny Central

1250MV
Input data
Nominal	DC	power 816	kW 1018	kW 1284	kW
Max.	DC	power 900	kWp1) 1120	kWp1) 1410	kWp1)

MPP	voltage	range 450	V	–	820	V	5) 450	V	–	820	V	5) 500	V	–	820	V	5)	7)
Max.	DC	voltage 1000	V 1000	V 1000	V
Max.	DC	current 1986	A 2484	A 2844	A
Number	of	DC	inputs (16	+	16)	+	4	DCHV (16	+	16)	+	4	DCHV (16	+	16)	+	4	DCHV
Output data
Nominal	AC	power	@	45	°C 800	kVA 1000	kVA 1250	kVA
Continuous	AC	power	@	25	°C 880	kVA 1100	kVA 1400	kVA
Nominal	AC	voltage 20000	V 20000	V 20000	V
Nominal	AC	current 23.2	A 28.8	A 36.1	A
AC	grid	frequency	50	Hz ● ● ●
AC	grid	frequency	60	Hz ● ● ●
Power	factor	(cos	ϕ) 0.9	leading	...	0.9	lagging
Max.	THD <	3	%	 <	3	%	 <	3	%	
Power consumption
Internal	consumption	in	operation <	3000	W	4) <	3000	W	4) <	3000	W	4)
Standby	consumption <	180	W	+	1100	W <	180	W	+	1100	W <	180	W	+	1350	W
External	auxiliary	supply	voltage 3	x	230	V,	50/60	Hz 3	x	230	V,	50/60	Hz 3	x	230	V,	50/60	Hz
External	back-up	fuse	for	auxiliary	supply B	20	A,	3-pole B	20	A,	3-pole B	20	A,	3-pole
Dimensions and weight
Height 3620	mm 3620	mm 3620	mm
Width 5400	mm 5400	mm 5400	mm
Depth 3000	mm 3000	mm 3000	mm
Weight 35000	kg 35000	kg 35000	kg
Efficiency 2)

Max.	efficiency 97.7	% 97.9	% 97.8	%
Euro-eta 97.3	% 97.5	% 97.4	%
Protection rating and ambient conditions 
Protection	rating	(as	per	EN	60529) IP54 IP54 IP54
Operating	temperature	range –20	°C	…	+45	°C –20	°C	…	+45	°C –20	°C	…	+45	°C
Rel.	humidity 15	%	…	95	% 15	%	…	95	% 15	%	…	95	%
Fresh	air	consumption 12400	m3/h 12400	m3/h 12400	m3/h
Max.	altitude	(above	sea	level) 1000	m 1000	m 1000	m

SUNNY CENTRAL 800MV / 1000MV / 1250MV



Features
Display:	text	line	/	graphic ●/— ●/— ●/—
Ground	fault	monitoring ● ● ●
Heating ● ● ●
Emergency	stop ● ● ●
Circuit	breaker	AC	side SI	load	disconnection	switch SI	load	disconnection	switch SI	load	disconnection	switch
Circuit	breaker	DC	side Switch-disconnector	

with	motor
Switch-disconnector	

with	motor
Switch-disconnector	

with	motor
Monitored	overvoltage	protectors	AC	/	DC ●/● ●/● ●/●
Monitored	overvoltage	protectors	for	auxiliary	supply ● ● ●
SCC (Sunny Central Control) interfaces
Communication	(NET	Piggy-Back,	optional) analog,	ISDN,	Ethernet analog,	ISDN,	Ethernet analog,	ISDN,	Ethernet
Analog	inputs 10	x	Ain	3) 10	x	Ain	3) 10	x	Ain	3)
Overvoltage	protection	for	analog	inputs ○ ○ ○
Sunny	String-Monitor	connection	(COM1) RS485 RS485 RS485
PC	connection	(COM3) RS232 RS232 RS232
Electrically	separated	relay	(ext.	alert	signal) 2 2 2
Certificates / listings
EMC EN	61000-6-2	EN	61000-6-4
CE	conformity ● ● ●
BDEW-MSRL	/	FGW	/	TR8	6) ● ● ●
RD	1633	/	2000 ● ● ●
Arrêté	du	23/04/08 ● ● ●
●	standard	features					○	optional	features					—	not	available
Type	designation SC	800MV-11 SC	1000MV-11 SC	1250MV-11

Sunny Central
800MV

Sunny Central
1000MV

Sunny Central
1250MV

HE:	High	Efficiency,	inverter	without	galvanic	isolation	for	connection	to	a	medium-voltage	transformer	(taking	into	account	the	SMA	specification	for	the	transformer)
1)	Specifications	apply	to	irradiation	values	below	STC	
2)	Efficiency	measured	without	an	internal	power	supply	at	UDC	=	500	V
3)	2x	inputs	for	the	external	nominal	value	specification	for	active	power	and	reactive	power,	1x	external	alarm	input,	1x	irradiation	sensor,	1x	pyranometer
4)	Internal	consumption	at	nominal	power
5)	At	1.05	UAC,	nom	and	cos	ϕ	=	1
6)	With	limited	dynamic	grid	support
7)	At	fgrid	=	60	Hz:	510	V	-	820	V
Please note: in	certain	countries	the	substations	may	differ	from	the	substations	shown	in	the	images
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limited Dynamic Grid Support
The	inverter	continues	to	feed	to	the	grid	after	short	term	voltage	drops	–	as	long	as	the	grid	
voltage	is	within	a	defined	voltage	window.

remote controlled power reduction in case of grid overload
In	order	to	avoid	short-term	grid	overload,	the	grid	operator	presets	a	nominal	active	power	
value	which	the	inverter	will	implement	within	60	seconds.	The	nominal	value	is	transmitted	to	
the	inverters	via	a	ripple	control	receiver	in	combination	with	the	SMA	Power	Reducer	Box.	
Typical	limit	values	are	100,	60,	30	or	0	per	cent	of	the	nominal	power.	

Frequency-dependent control of active power
As	of	a	grid	frequency	of	50.2	Hz,	the	inverter	automatically	reduces	the	fed-in	of	active	power	
according	to	a	definable	characteristic	curve	which	thereby	contributes	to	the	stabilization	of	
the	grid	frequency.

Static voltage support based on reactive power
To	stabilize	the	grid	voltage,	SMA	inverters	feed	reactive	power	(leading	or	lagging)	into	the	
grid.	Three	different	modes	are	available:

a) Fixed definition of the reactive power by the grid operator
The	grid	operator	defines	a	fixed	reactive	power	value	or	a	fixed	displacement	factor	between	
cos(ϕ)leading=	0.90	and	cos(ϕ)lagging=	0.90.

b) Definition of a dynamic setpoint of the reactive power by the utility operator
The	grid	operator	defines	a	dynamic	displacement	factor	-	any	value	between	cos(ϕ)leading=	
0.90	und	cos(ϕ)lagging=	0.90.	It	is	transmitted	either	through	a	communication	unit the	
evaluation	can	e.g.	be	evaluated	and	processed	by	the	SMA	Power	Reducer	Box.

c) Control of the reactive power over a characteristic curve
The	reactive	power	or	 the	phase	shift	 is	controlled	by	a	pre-defined	characteristic	curve	–	
depending	on	the	active	power	fed	into	the	grid	or	the	grid	voltage.

POwerFul GrID ManaGeMenT FunCTIOnS
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SMA Solar Technologies Inverter Unit Sunny Central SC 1000MV 

Name Plate Capacity 1000 kW at 50 Hz 

 





Application and Design
AFJ-601 is an acoustical weather louver designed to protect air intake 

and exhaust openings in building exterior walls. Design incorporates 

J style insulated acoustical blades and high free area to provide 

maximum resistance to sound transmission, rain and weather while 

providing minimum resistance to airflow. The AFJ-601 is an extremely 

efficient louver with AMCA LICENSED PERFORMANCE DATA 

enabling designers to select and apply with confidence. 

Standard Construction
Frame . . . . . . . .Heavy gauge formed aluminum, 

6 in. x 0.080 in. nominal wall thickness

Blades . . . . . . . .J style, heavy gauge formed aluminum, 

0.080 in. nominal wall thickness, positioned 

at 45º on approximately 5 in. centers

Construction . . .Mechanically fastened

Acoustical
Insulation  . . . . . Fiberglass Insulation

Birdscreen . . . . .3/4 in. x 0.051 fl attened expanded aluminum in 

removable frame, inside mount (rear)

Finish . . . . . . . . .Mill

Minimum Size . .12 in. W x 15 in. H

Maximum Single 
Section Size . . . 60 in. W x 120 in. H

 

Options (at additional cost)

• A variety of bird and insect screens 

• Blank off panels

• Clip angles

• Extended sill

• Filter racks

• Flanged frame

• Galvanized steel frame and blade

• Security bars

• A variety of architectural finishes including:

Clear anodize

Integral color anodize

Baked enamel paint

Kynar paint

*Width and height dimensions furnished 

approximately ¼ inch under size.

AFJ-601
Acoustical Louver

 J Blade



400

2 3 4 5 6 7 8 9 10

5

6

7

8
9

10

20

30

40

50

60

70

80
90

100

200

200 300 500 600 700 800 900 1000 2000 3000

0.02

0.03

0.04

0.05

0.06

0.07

0.08
0.09

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
0.9

1

In
ta

ke

Ex
ha

us
t

Test Size 48 in. x 48 in.

Standard Air - .075 lb/ft 3

ft/min:

m/s:

Pa in. wg

St
at

ic
 P

re
ss

ur
e 

D
ro

p

Free Air Velocity

AFJ-601PERFORMANCE DATA
Free Area Chart (Sq. ft.)

Greenheck Fan Corporation certifies that the AFJ-601 
louvers shown herein are licensed to bear the AMCA Seal. 
The ratings shown are based on tests and procedures 
performed  in accordance with AMCA Publication 511 and 
comply with the requirements of the AMCA Certified Ratings 
Program. The AMCA Certified Ratings Seal applies to water 
penetration, air performance and sound ratings.

Airflow Resistance (Standard Air - .075 lb/ft3)

Water Penetration (Standard Air - .075 lb/ft3)
Test size 48 in. x 48 in. Test duration of 15 min.

Model AFJ-601 resistance to airflow (pressure drop) varies 
depending on louver application (air intake or air exhaust). 
Free area velocities (shown) are higher than average 
velocity through the overall louver size. See louver selection 
information.

The AMCA Water Penetration Test provides a method for comparing various 

louver models and designs as to their efficiency in resisting the penetration 

of rainfall under specific laboratory test conditions. The beginning point of 

water penetration is defined as that velocity where the water penetration curve 

projects through .01 oz. of water (penetration) per sq. ft. of louver free area. 
*The beginning point of water penetration for Model AFJ-601 is 
799 fpm free area velocity. These perfor mance ratings do not guarantee 

a louver to be weather proof or stormproof and should be used in combination 

with other factors including good engineering judgement in selecting louvers.

J Blade Acoustical Louver

Formed Aluminum
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The Sound Transmission Class (STC) is a rating of the effectiveness of 
an assembly in isolating or reducing airborne sound transmission. STC is 
a single number that summarizes airborne sound transmission loss data. 
Assemblies with higher STC ratings are more efficient at reducing sound 
transmission. STC is determined in accordance with ASTM E413-04.

Sound Transmission Class 

Transmission loss (TL) is a measurement of the reduction of sound power 
transmission (dB) through an assembly at a given frequency. The more 
sound power that is reduced, the greater the TL. TL is tested in accordance 
with ASTM E90-04.

Transmission Loss

Free Field Noise Reduction in Decibels
Free Field Noise Reduction is determined by adding 6 dB to the Transmission Loss.

Octave Band 2 3 4 5 6 7 STC

Frequency (Hz) 63 125 250 500 1000 2000

10Transmission Loss (dB) 4 4 6 10 17 12

Free Field Noise Reduction (dB) 10 10 12 16 23 18

Louver 

Height 

Inches

Louver Width Inches

12 18 24 30 36 42 48 54 60

15 0.12 0.21 0.29 0.37 0.45 0.53 0.61 0.69 0.77

18 0.25 0.41 0.57 0.74 0.90 1.06 1.22 1.38 1.55

24 0.37 0.62 0.86 1.10 1.35 1.59 1.83 2.08 2.32

30 0.50 0.82 1.15 1.47 1.80 2.12 2.44 2.77 3.09

36 0.62 1.03 1.43 1.84 2.24 2.65 3.05 3.46 3.86

42 0.75 1.24 1.72 2.21 2.69 3.18 3.67 4.15 4.64

48 1.00 1.65 2.30 2.94 3.59 4.24 4.89 5.54 6.18

54 1.12 1.85 2.58 3.31 4.04 4.77 5.50 6.23 6.96

60 1.25 2.06 2.87 3.68 4.49 5.30 6.11 6.92 7.73

66 1.37 2.26 3.16 4.05 4.94 5.83 6.72 7.61 8.50

72 1.50 2.47 3.44 4.41 5.39 6.36 7.33 8.30 9.27

78 1.75 2.88 4.02 5.15 6.28 7.42 8.55 9.69 10.82

84 1.87 3.09 4.30 5.52 6.73 7.95 9.16 10.38 11.59

90 2.00 3.29 4.59 5.89 7.18 8.48 9.77 11.07 12.37

96 2.12 3.50 4.88 6.25 7.63 9.01 10.38 11.76 13.14

102 2.25 3.71 5.16 6.62 8.08 9.54 11.00 12.45 13.91

108 2.50 4.12 5.74 7.36 8.98 10.60 12.22 13.84 15.46

114 2.62 4.32 6.02 7.73 9.43 11.13 12.83 14.53 16.23

120 2.75 4.53 6.31 8.09 9.88 11.66 13.44 15.22 17.00



AFJ-601INSTALLATION DETAILS
Maximum Size and Installation Information

Maximum single section size for model AFJ-601 is 60 in. W x 120 in. H. Larger openings require field assembly of multiple louver 
panels to make up the overall opening size. Individual louver panels are designed to withstand a 25 PSF wind-load (please consult 
Greenheck if the louvers must withstand higher wind-loads). Structural reinforcing members may be required to adequately support 
and install multiple louver panels within a large opening. Structural reinforcing members along with any associated installation 
hardware is not provided by Greenheck unless indicated otherwise by Greenheck. Additional information on louver installation may 
be found in AMCA Publication #501, Louver Application Manual.

Minimum Single Section Size
12 in. W x 15 in. H

Maximum Single Section Size
60 in. W x 120 in. H

J Blade Acoustical Louver

Formed Aluminum



AFJ-601PRODUCT DETAILS
J Blade Acoustical Louver

Formed Aluminum



AFJ-601
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Copyright © 2010 Greenheck Fan Corporation

Greenheck Fan Corporation reserves the right 
to make product changes without notice.

Finish Type Description/Application Color Selection
Standard Warranty 

(Aluminum)

2-coat 70% KYNAR 500®/HYLAR 5000® AAMA 2605 – 
Dry fi lm thickness 1.2 mil. (AKA: Duranar®, Fluoropon®, 
Trinar®, Flouropolymer, Polyvinylidene Fluoride, PVDF2)

“Best.” The premier fi nish for extruded aluminum. Tough, 
long-lasting coating has superior color retention and 
abrasive properties. Resists chalking, fading, chemical 
abrasion and weathering.

Standard Colors: Any of the 24 
standard colors shown can be 
furnished in 70% or 50% KYNAR 
500®/HYLAR 5000® or Baked Enamel.

2-Coat Mica:
Greenheck offers 9 standard 2-
coat Mica colors. Other colors are 
available. Consult Greenheck for 
possible extra cost when selecting 
non-standard colors or special 
fi nishes.

10 Years
(Consult Greenheck for 
availability of extended 

warranty)

2-coat 50% KYNAR 500®/HYLAR 5000® AAMA 2604 
– Dry fi lm thickness 1.2 mil. (AKA: Acrofl ur®, Acrynar®)

“Better.” Tough, long-lasting coating has excellent color 
retention and abrasive properties. Resists chalking, fading, 
chemical abrasion and weathering.

5 Years

Baked Enamel AAMA 2603 – Dry fi lm thickness 0.8 mil.
(AKA: Acrabond Plus®, Duracron®)

“Good.” Provides good adhesion and resistance to 
weathering, corrosion and chemical stain.

1 Year

Integral Color Anodize AA-M10C22A42 (>0.7 mil)
“Two-step” anodizing is produced by following the normal 
anodizing step with a second, colorfast process.

Light, Medium or Dark Bronze; 
Champagne; Black

5 years

Clear Anodize 215 R-1 AA-M10C22A41 (>0.7 mil)
Clear, colorless and hard oxide aluminum coating that resists 
weathering and chemical attack.

Clear 5 years

Clear Anodize 204 R-1 AA-M10C22A31 (0.4-0.7 mil) 
Clear, colorless and hard oxide aluminum coating that resists 
weathering and chemical attack.

Clear 1 Year

Industrial coatings
Greenheck offers a number of industrial coatings such as Hi-Pro Polyester, Epoxy, and Permatector®. 
Consult a Greenheck Product Specialist for complete color and application information.

Consult Greenheck

Mill 
Materials may be supplied in natural aluminum or galvanized steel fi nish when normal weathering is 
acceptable and there is no concern for color or color change.

n/a

AFJ-601OPTION DRAWINGS

Finishes meet or exceed AAMA 2605, AAMA 2604, and AAMA 2603 requirements. Please consult www.greenheck.com for complete information on standard and 
extended paint warranties. Paint fi nish warranties are not applicable to steel products.

FINISHES

J Blade Acoustical Louver

Formed Aluminum





 

Appendix B 
NOISE RECEPTOR COORDINATES 





 

                                                 
1 All UTM coordinates are in Zone 17 NAD 83. 
* R 8 is a participating receptor. 

Noise 

Receptor 

ID 

UTM Coordinates1 Distance to 

Nearest 

Transformer 

(m) 

Distance to 

Substation 

(m) 

Easting Northing 

Existing Noise Receptors 

R 1 670294.79 4879552.94 844 1733 

R 2 670009.41 4880266.02 618 1251 

R 3 670606.05 4881270.29 475 252 

R 4 670609.98 4881511.84 619 395 

R 5 670716.93 4881617.89 641 441 

R 6 670961.67 4881611.02 556 431 

R 7 670757.93 4880150.85 184 1049 

Future Noise Receptors 

R 8* 671013.33 4881684.10 625 516 

R 9 671771.37 4880464.33 230 1179 

R 10 671214.86 4880269.07 348 997 





 

Appendix C 
ZONING SCHEDULE – LAND USE ZONING  
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Appendix D 
ENVIRONMENTAL EFFECTS MITIGATION 

AND MONITORING PLAN   





 
 

 
 

 

  
 

  

Appendix D: Environmental Effects Mitigation and Monitoring Plan  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

CONSTRUCTION PHASE 

Cultural Heritage and Archaeological Resources 

Disruption or destruction 

of cultural or archaeological 

materials. 

Cultural heritage 

resources 

 

Archaeological 

resources 

Low 

 

Moderate 

 

A Stage 3 Archaeological 

Assessment will be 

undertaken prior to 

development for the two 

historic sites within the 

project location. This will 

be done as prescribed by 

the Ministry of Tourism 

and Culture's 2011 

Standards and 

Guidelines. 

Mitigation for archaeological 

resources will be 

implemented as required by 

the Stage 3 Assessment 

(currently ongoing). 

N/A 

 

N/A 

 

Should a previously 

undocumented cultural or 

archaeological resource be 

discovered, alteration of 

the site will immediately 

cease, and additional 

fieldwork will be 

undertaken by a licensed 

archaeologist in 

accordance with Section 

48(1) of the Ontario 

Heritage Act.  

 

Should human remains be 

found, the police or 

regional coroner’s office 

and the Registrar of 

Cemeteries will be 

contacted in accordance 

with the Cemeteries Act.  

Natural Heritage Features  

Site Preparation and 

Construction 

Direct Impacts 

Permanent removal of 1.85 

ha of pasture land during 

vegetation clearing, 

grubbing and grading of 

project location 

Significant Open 

Country Breeding 

Bird Habitat 

 
Habitat for Eastern 
Milksnake 
 
Reptile Hibernacula 

High likelihood of 

direct impacts needed 

for site preparation. 

 

Low likelihood for 

indirect/disturbance 

effects after 

implementation of 

Low Restore and maintain 

1.85 ha of grassland 

habitat  

Erosion and Sediment 

Control  

 Minimize soil exposure 

 Install erosion and 

sediment control 

measures prior to 

vegetation clearing, 

grubbing and grading to 

Around the 

perimeter of 

project location 

where ESC 

measures 

implemented 

 

 

Monitor ESC 

measures 

regularly during 

construction 

 

Post-construction 

ESC monitoring 

to occur monthly 

Repair deficiencies in ESC 

structures as soon as 

possible upon notification 

of breach in ESC structure 

and buffer fencing. 

 

 

                                                 
1 Please refer to the Natural Heritage Assessment Environmental Impact Study for additional monitoring information for natural features and to the Water Bodies Report for additional monitoring information for water bodies 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

 

 

Indirect/Disturbance 

Effects 

Loss of breeding and 

foraging habitat 

 

Reduction of habitat 

 

Change in land topography 

associated with vegetation 

clearing, grubbing and 

subsequent grading  

 

Change in surface water 

run-off volumes/patterns 

 

Potential to changes in 

water quality 

 

Increased vulnerability of 

cleared areas to invasion by 

non-native species 

 

(RH 1 and RH 2) 

 

See Table 10 in the 

Natural Heritage 

Assessment Site 

Investigation Report for 

a list of all natural 

features identified 

within 120 metres of 

the project location.  

 

mitigation measures prevent mobilization of 

sediment and other 

contaminants from the 

project location into the 

surrounding landscape 

 Restrict vegetation 

clearing to only within 

project location 

 

Stormwater Management 

 Develop and implement 
a stormwater 
management plan to 
ensure drainage patterns 
are not significantly 
altered from existing 
conditions due to road 
drainage, reduction in 
surface permeability, etc. 

 

Timing  

 Limit vegetation clearing 

outside of the core bird 

breeding period (May 1 

to July 15) to avoid 

disturbance to breeding 

birds; if any vegetation 

clearing must occur 

during this period a 

qualified biologist will 

conduct nest searches 

prior to clearing 

 
Wildlife 

 Visual monitoring for 
wildlife species and 
avoidance where 

or after rain 

events 10 mm or 

greater until 

vegetation is re-

established 

 

 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

encountered 

 Minimize vehicular 
speeds within project 
location 

 Check engines regularly 

before machinery use 

Electrical Cable 

Trenching 

Direct Impacts 

Disruption of underground 

roots along woodland edge 

during installation of 

perimeter fence and 

construction of trenches to 

bury electrical cables  

 

Indirect/Disturbance 

Effects 

Reduction in habitat 

Significant 
Woodlands A and B  

 

See Table 10 in the 

Natural Heritage 

Assessment Site 

Investigation Report for 

a list of all natural 

features identified 

within 120 metres of 

the project location.  

 

Low likelihood of 

physical impacts 

during construction 

 

Low likelihood for 

functional effects after 

implementation of 

mitigation measures 

Low Maintain woodland edge. 

 

 

Maintain a buffer from 
woodland vegetation of at 
least 10 m from the dripline 
of woodland edge species 
(minimum 5 m in area 
between Woodland A and 
Seepage) 

 

Maximize the distance of all 

construction equipment used 

from the woodland edge; 

operate machinery in the 

project location area only 

Woodland 

edges where 

fencing is to be 

installed or 

trenches 

excavated 

Biweekly during 

the growing 

season  

Health assessment by a 

qualified biologist, arborist 

or forester if visual 

evidence suggests dieback 

of the woodland edge. 

Edge of woodland to be 

maintained by re-planting 

at a 1:1 ratio where hazard 

trees are required to be 

removed. 

Water Bodies  

Vegetation clearing and 
grading may increase 
surface runoff and soil 
mobilization may impact 
receiving water bodies.  

Stream 1 
 
Seepage Area 
 

Low likelihood for 

effects after 

implementation of 

mitigation measures 

Low. Vegetation to be 

planted adjacent to the 

seepage area will be 

maintained as a natural 

buffer. Existing 

vegetation between 

Stream 1 and the 

project location will 

remain as it currently 

occurs 

Appropriate ESC 
measures are 
implemented prior to and 
during construction. 
 
ESC controls are 
maintained during the 
construction phase. 

 

An erosion and sediment 
control plan will be 
developed for the site. This 
plan will include standard 
erosion and sediment 
control measures such as silt 
fencing, erosion control 
blankets and/or hay bales, 
etc. 
 
The area within 30 m of the 
seepage area will be 
vegetated with native 
grassland species once 
erosion and sediment 

At areas where 
ESC controls 
are constructed. 

Check to occur 
regularly and/or 
after rain events 
greater than 10 
mm until 
vegetative cover 
is established. 

All breaches to ESC 
controls will be repaired 
within 24 hours of 
notification. 
 

If during the routine 

checks it is determined 

that ESC controls are not 

sufficient, all work will 

stop until appropriate ESC 

controls can be 

established. 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

control measures are 
implemented (i.e., silt fence) 
to act as a natural buffer, or 
allowed to revegetate 
naturally, as needed. 
 
Minimize changes in land 
contours and maintain 
natural drainage patterns 
where possible; Develop 
grading and water flow 
management plans to 
emulate pre-construction 
conditions 

 

Operate machinery in the 

areas disturbed for 

construction only 

Dewatering during 
installation of underground 
project components may 
affect local hydrological 
regime (groundwater). 
Overland dispersal of water 
during dewatering may 
increase surface runoff. 

Stream 1 
 
Seepage Area 
 

Low Low. ESC measures 

will mitigate excess 

overland runoff from 

dewatering activities. 

No permanent impacts 

to the water table are 

anticipated. Water 

takings to be <50,000 

L/day. 

Any dewatering activities 
required during 
installation of project 
components will be 
controlled to ensure 
pumped water re-
infiltrates the ground 
without causing increased 
run-off.  

 

Control the rate and timing 
of water pumping. Pump 
water onto vegetated 
surfaces if possible or into a 
temporary retention basin. If 
possible, restrict 
groundwater taking to low 
flow time periods.  
 

Implement ESC measures 

and monitor/report as 

indicated above. 

Where 
installation 
requires 
dewatering. 

Once during 
construction/ 
during 
installation of 
project 
components. 

If dewatering causes 

increased soil mobilization 

or surface run-off in areas 

of exposed soil, 

dewatering activities will 

be stopped until a solution 

can be implemented. If 

water taking needs to 

exceed 50,000 L/day, the 

MOE will be consulted. 

Storage and use of 
construction materials and 
equipment may introduce 
soil run-off or other 
substances into receiving 
water bodies. 

Stream 1 
 
Seepage Area 
 

Low Low. Vegetation to be 

planted adjacent to the 

water body will be 

maintained as natural 

buffers. 

Store equipment and 
materials more than 120 
m from a water body 

 

Construction equipment and 
materials will be primarily 
stored in the construction 
laydown area. No equipment 
or materials will be stored 
within 120 m of a water 

The 
construction 
laydown area. 

During the 
construction 
phase. 

If materials are found 

within 120 m of a water 

body during site 

inspections, they will be 

immediately relocated. 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

body. 
 

Operate machinery in the 

areas disturbed for 

construction only. 

Air, Odour and Dust  

Deposition of dust on 

adjacent lands. 

 

Neighbouring 

landuses  

Low Low 

 

Construction activities 

causing increased odour 

or dust will be carried out 

in accordance with all 

applicable regulations 

and standards. 

Vehicle idling will be 

prohibited where possible. 

 

Equipment will be 

maintained in good working 

order. 

 

Vehicular traffic will be 

minimized in areas of 

exposed soils and high traffic 

areas will be stabilized with 

fresh gravel. 

 

Gravel roads will be watered 

down during construction as 

needed to reduce dust. 

N/A 

 

N/A 

 

N/A 

 

Odour nuisance. Neighbouring 

landowners 

Noise 

Noise Disturbance. Neighbouring 

landowners 

Moderate Low Construction activities 

causing noise will be 

carried out in accordance 

with all applicable 

regulations and standards 

 

Vehicle idling will be 

prohibited, where possible. 

 

Construction activities 

resulting in noise emissions 

will typically take place 

during normal business 

hours (anticipated Monday 

through Friday from 7:00 

AM until 6:00 PM) or in 

accordance with local By-

N/A N/A Documentation of any 

complaints as outlined in 

the Design and Operations 

Report (Section 8.3.2) and 

follow up as required. 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

laws. 

 

Should work need to be 

conducted on weekends, this 

work will be done in 

accordance with local 

regulations and policies to 

minimize disturbance to the 

surrounding community. 

 

All equipment will be 

maintained in good working 

order, with muffler devices, 

where appropriate. 

 

Any noise complaints will be 

investigated as discussed in 

the Communications Plan 

(see the Design and Operations 

Report). 

 

Land Use and Resources 

Removal of land from 

agricultural production. 

Land use at the 

project location 

High Low N/A N/A 

 

N/A N/A Lands could be restored to 

their pre-construction 

condition, or a similar state 

at the time of 

decommissioning. 

Visual impact. Neighbouring 

landowners 

Low Low N/A Visual impact studies will be 

undertaken as necessary. 

 

Landscaping as required to 

minimize view of project 

location. 

 

N/A N/A N/A 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

Provincial and Local Infrastructure 

Periodic traffic disruption. Regional Road 19, 

Byers Road, Russell 

Road and/or 

Graham Road 

Moderate Low Limit traffic flow 

disruption 

N/A  

 

N/A N/A N/A 

Damage to local roads. Regional Road 19, 

Byers Road, Russell 

Road and/or 

Graham Road 

Moderate Low Roads will be returned to 

or maintained at pre-

construction condition. 

All half-load restrictions as 

required by local 

municipalities will be 

respected by the EPC 

contractor for the duration 

of the construction period.  

 

Illumination LP will work 

with the municipality to 

address any concerns that 

may arise during 

construction with respect to 

potential road damage 

N/A N/A N/A 

Temporary power outages 

to local customers during 

commissioning of the 

facility. 

Neighbouring 

landowners and local 

community 

Low Moderate N/A Any mitigation measures to 

minimize outages will be 

undertaken by Hydro One. 

N/A N/A N/A 

Public Health and Safety 

Noise, vibration and 

equipment emissions. 

 

 

Neighbouring 

landowners and 

other members of 

the community 

Moderate Low N/A The project will comply with 

the Occupational Health and 

Safety Act regulation 

requirements during the 

construction phase. 

 

All equipment will be 

operated by licensed 

contractors.  

 

N/A N/A N/A 

Injury or death to 

construction workers or 

members of the public due 

to accidents related to 

construction equipment or 

traffic. 

Construction 

workers 

 

Neighbouring 

landowners and 

other members of 

Low High No injuries or deaths N/A N/A N/A 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

the community 

 

 

All construction activities 

will be conducted by 

licensed contractors in 

accordance with required 

standards and codes. All 

activities will abide by local 

laws and regulations. 

 

The contractor will create a 

site-specific health and safety 

plan. The contractor will also 

provide job safety 

assessment information prior 

to construction start up. 

 

All equipment will be 

maintained in good working 

order. 

 

The project location will be 

under surveillance during 

construction and a perimeter 

fence with a locked gate will 

be installed to ensure public 

safety.  

 

Restricted areas will also be 

flagged at the surface, as 

appropriate. 

 

The project will have a fire 

prevention and response 

plan 

 

Illumination LP will work 

with the local fire 

department to develop a fire 

Fires (electrical, wildfire, 

etc.) at the project location 

during construction. 

Construction 

workers 

 

Neighbouring 

landowners and 

other members of 

the community 

 

Municipal 

firefighters 

Low 

 

Low 

 

Low 

Moderate 

 

Low 

 

Moderate 

Minimize fire potential at 

project location 

N/A N/A Implementation of 

Emergency Response and 

Communications Plans. 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

prevention plan for the 

project location that includes 

the construction phase. This 

plan will be outlined in the 

Emergency Response and 

Communications Plans. (See 

the Design and Operations 

Report). 

 

An Emergency Response and 

Communications Plan will be 

prepared in the event of an 

emergency on the site and 

will provide key contact 

information for relevant 

responders, regulators, 

landowners and other 

stakeholders. 

Areas Protected Under Provincial Plans and Policies 

No potential negative effects are anticipated to the Greenbelt Protected Countryside and Oak Ridges Moraine. Additional natural environment studies, as stipulated by Ontario Regulation 359/09 for project locations within Plan Areas 

will be conducted and will consider the full extent of the Greenbelt Act and Oak Ridges Moraine Conservation Plan. 

OPERATIONS PHASE 

Natural Heritage Features 

Direct Effects 

Permanent removal of 1.85 

ha of pasture land 

 

Indirect/Disturbance 

Effects 

Displacement of open 

country bird species 

 

 

Significant Open 

Country Breeding 

Bird Habitat 

 

See Table 10 in the 

Natural Heritage 

Assessment Site 

Investigation Report for 

a list of all natural 

features identified 

Moderate 

 

 

Moderate 

 

 

Maintain suitable habitat 

to allow for the ongoing 

use of the area by 

grassland bird species  

Restoration of grassland 

habitat in areas of temporary 

disturbance. 

Open Country 

Breeding Bird 

Habitat 

Once during the 

breeding season 

for birds once the 

project is 

operational. 

If use by grassland species 

is not documented at 

levels equal to pre-

construction densities, 

consultation with the 

MNR will be undertaken 

to discuss results. 

 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

within 120 metres of 

the project location. 

 

 

Water Bodies 

Exposed soils may mobilize 
into receiving waters 
downstream. 

 

Stream 1 
 
Seepage Area 

Low Low. Vegetation to be 

planted adjacent to the 

water body will be 

maintained as natural 

buffers. 

Ensure the site is re-
vegetated within one 
growing season 
 
ESC controls to remain 
in place until soils are 
stabilized by vegetative 
growth. 

Upon completion of project 
construction, the project 
location will be vegetated 
with a mix of native grasses 
and/or monitored to ensure 
land naturally re-vegetates 
within one growing season. 

Throughout the 
project location  

Weekly until 
evidence of 
growth is 
observed, then 
monthly until all 
areas are 
vegetated/re-
vegetated. 

If the performance 
measures aren’t met, areas 
with no growth will be 
vegetated using a native 
seed mix.  
 
ESC measures will be 
implemented and 
maintained until vegetation 
is shown to be established 
and thriving. 

Accidental spills from 

transformers (inverters and 

substation). 

Stream 1 
 
Seepage Area 

 

Low Low Avoidance of deleterious 

materials entering into a 

water body. 

Transformers to be located 

more than 30 m from a 

water body. 

 

Spill containment structures 

associated with the 

transformer substation. 

Transformer 

locations 

(inverters and 

substation). 

Throughout 

project lifespan. 

The Emergency Response 

and Communication Plan 

will be followed should a 

spill occur (as outlined in 

the Design and Operations 

Report). 

 

Notification of MOE 

(Spills Action Centre) and 

Kawartha Region 

Conservation in the event 

of a spill. 

Air, Odour and Dust 

Operation of the facility will have no impact on air, odour or dust.  

 

 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

Noise 

Noise Disturbance. Neighbouring 

landowners 

Low Low Minimize the amount of 

noise caused by the 

inverters and substation 

to comply with the MOE 

publication NPC-232 

Perform a noise assessment 

in accordance with the 

requirements of the MOE 

publication NPC-233.  

 

Mitigation measures will be 

installed on up to thirteen of 

the inverter units in order to 

comply with the MOE 

publication NPC-232 

requirements. 

N/A N/A On-site noise testing and 

re-modelling, if required. 

Land Use and Resources 

There are no potential negative effects anticipated to land use and resources during the operations phase of the project. See Section 4.3 of the Design and Operations Report. 

Provincial and Local Infrastructure 

There are no potential negative effects anticipated to provincial and local infrastructure during the operations phase of the project.  

Public Health and Safety 

Electrocution or other 

injury from operating 

components. 

Maintenance 

employees. 

 

Members of the 

public. 

Low 

 

 

Low 

Low 

 

 

Low 

N/A The project will comply with 

the Occupational Health and 

Safety Act regulation 

requirements during the 

maintenance. 

The project location will be 

fenced as per ESA 

requirements to prevent 

unauthorized access. 

N/A N/A Implementation of 

Emergency Response and 

Communications Plans, 

should an injury occur. 

Fire (e.g., electrical or 

wildfires) at the project 

location during operation. 

Neighbouring 

landowners and 

other members of 

the community. 

Low 

 

 

 

Low 

 

 

 

N/A Illumination LP will work 

with the local fire 

department to develop a fire 

prevention plan for the 

Project location  Ongoing 

(remotely) 

Implementation of 

Emergency Response and 

Communications Plans. 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

 

Maintenance 

workers. 

 

Municipal 

firefighters. 

 

Low 

 

 

Low 

 

Low 

 

 

Moderate 

project location. This plan 

will be outlined in the 

Emergency Response and 

Communications Plans. (See 

the Design and Operations 

Report). This plan will include 

measures such as regular 

maintenance of vegetation 

and electrical equipment. 

(See the Design and Operations 

Report for more information).  

 

The Emergency Response 

and Communications Plans 

will outline key contact 

information for emergency 

responders, landowners, 

contractors and 

stakeholders. 

Provincial Plans and Policies 

No potential negative effects are anticipated to the Greenbelt Protected Countryside and Oak Ridges Moraine. Additional natural environment studies, as stipulated by Ontario Regulation 359/09 for project locations within Plan Areas 

will be conducted and will consider the full extent of the Greenbelt Act and Oak Ridges Moraine Conservation Plan. 

DECOMMISSIONING PHASE 

Natural Heritage Features 

Decommissioning activities have the potential to cause negative environmental effects as described for the construction phase and the same mitigation and monitoring activities would apply with the exception that the final site 

restoration activities will return the project location to its original condition or future anticipated use, as most appropriate. See Table 10 in the Natural Heritage Assessment Environmental Impact Study for a list of all potential 

environmental effects that may occur during decommissioning and mitigation measures for significant/provincially significant natural features. 

Water Bodies 

Mobilization of exposed 

soils once project 

components are removed 

Stream 1 
 
Seepage Area 

Low Low. Decommissioned 

project components 

will be removed and 

Maintain appropriate and 

effect ESC measures 

during decommissioning 

An erosion and sediment 
control plan will be 
developed for the site. This 

Areas where 
ESC controls 
are 

Check to occur 
regularly and/or 
after rain events 

If it is determined during 
the routine checks, that 
ESC controls are not 





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

(if land is not returned to 

being actively farmed 

and/or as per landowner’s 

instructions). 

 the project location 

restored to its original 

or better condition. 

activities. 

 

plan will include standard 
erosion and sediment 
control measures such as silt 
fencing, erosion control 
blankets and/or hay bales, 
etc.  

 

Operate machinery in the 

areas within project location 

boundary 

implemented. greater than 10 
mm until 
vegetative cover 
is established (if 
required). 

sufficient, all work will 
stop until appropriate ESC 
controls can be 
established. 
 

If exposed soil shows signs 

of mobilization, 

appropriate corrective 

action is to be undertaken 

to prevent entry of soil 

into a water body. 

Air, Odour and Dust 

Decommissioning activities have the potential to cause negative environmental effects similar to those described for the construction phase and the same mitigation and monitoring activities would apply.  

Noise 

Decommissioning activities have the potential to cause negative environmental effects similar to those described for the construction phase and the same mitigation and monitoring activities would apply.  

Land Use and Resources 

There are no anticipated negative environmental effects to land use and resources during the decommissioning phase of the project. At the time of decommissioning, the land will be restored to its pre-construction condition or a 

similar state. All project components will be removed and the project location lands will be restored through the spreading of topsoil, re-vegetation and seeding. Materials will be reused and recycled where available. See Section 5 of 

the Decommissioning Plan Report.  

Public Health and Safety 

In addition to the effect listed below, decommissioning activities have the potential to cause negative environmental effects similar to those described for the construction phase and the same mitigation and monitoring activities 

would apply.  

Hazards and health impacts 

from debris left on-site. 

Project location 

lands 

Neighbouring lands 

Persons 

encountering 

hazards. 

Low Low N/A The site will be cleared of 

debris and hazards and could 

be returned to its original 

condition or future 

anticipated land use.  

   





 
 

 
 

 

  
 

  

Potential Effect 

Affected Feature(s) 

or Environmental 

Component 

Likelihood Magnitude Performance Objective Mitigation Measures 

Monitoring1 

Contingency Measures 
Monitoring 

Location 

Frequency and 

Duration 

Provincial Plans and Policies 

No potential negative effects are anticipated to the Greenbelt Protected Countryside and Oak Ridges Moraine. Additional natural environment studies, as stipulated by Ontario Regulation 359/09 for project locations within Plan Areas 

will be conducted and will consider the full extent of the Greenbelt Act and Oak Ridges Moraine Conservation Plan. 

N/A – Not Applicable 

*Wildlife habitat treated as significant will be evaluated pre-construction. Should the wildlife habitat be evaluated as significant, the mitigation measures and monitoring strategy presented in the table above will be implemented. 

 


