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1. Introduction

Canadian Solar Solutions Inc. (Canadian Solar), in partnership with Saturn Power, proposes to
develop a solar facility with a maximum name plate capacity of 10 megawatt (MW), located
near the community of Pakenham in the Town of Mississippi Mills (Figure 1). The renewable
energy facility will be known as the Mississippi Mills Solar Park Project and will be rated as a
Class 3 solar facility. The proponents have received a contract from the Ontario Power
Authority (OPA) for the purchase 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).
The project will require approval under Ontario Regulation 359/09 — Renewable Energy
Approval (REA or Ontario Regulation 359/09) under Section V.0.1 of the Ontario Environmental
Protection Act.

Ontario Regulation 359/09 requires that renewable energy projects prepare a Stormwater
Management Report to address concerns over potential impacts to water quality and water
quantity onsite. This report investigates the proposed changes to the project location in order
to facilitate the construction, design and operation of the Mississippi Mills Solar Park Project.

DILLON

CONSULTING

\\\\\\\\\\m%
Project #11-5406




-

power

= Cahadlansolar

Mississippi Mills Solar Park Project
Stormwater Management Report

December 2011
Southern Ontario
® Timmins
- o Elliot Lake o
~ North Bay
7
. Ottawa
- L
- “Cornwall
2 £ 4T
\ % oo ;
Barrie g
Owen . Peterb.orough s
Sound ./: levitle”™
b [ot
Toronto
Hamilton _
Niagara Falls
. eLondon
Sarnia
Windsor
] d
d

Figure 1: General Location of the Mississippi Mills Solar Park Project in Ontario
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2. The Proponent

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. Saturn Power will partner with Canadian Solar to develop the
Mississippi Mills Solar Park Project. In the course of developing renewable energy projects,
these proponents strive 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 the community of Pakenham and the
Town of Mississippi Mills. The main contact for the proponents will be Canadian Solar;
contact information for Canadian Solar is as follows:

Full Name of Company: Canadian Solar Solutions Inc.

Address: 545 Speedvale Avenue West, Guelph, ON. N1K 1E6
Telephone: 519-837-1811 ext. 2281

Fax: 519-837-2550

Prime Contact: Jeff Roy, Program Manager — Solar Farms

Email: Jeff.Roy@na.canadiansolar.com

Dillon Consulting Limited is the prime contractor for the preparation of this Stormwater
Management Report. The contact at Dillon is:

Full Name of Company: Dillon Consulting Limited

Prime Contact: Jennifer Petruniak, Project Manager

Address: 235 Yorkland Blvd. Suite 800, Toronto, ON. M2] 4Y8
Telephone: (416) 229-4646 ext 2432

Fax: (416) 229-4692

Email: JPetruniak@Dillon.ca
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3. Project Location

The proposed solar farm would be located south of Concession Road 12 S and east of Needham
Side Road near the community of Pakenham and covers parts of Concession 11, Lots 3 and 4 in
the County of Lanark. Figure 1 shows the general location of the project. Figure 2 shows the
project location, as defined in Ontario Regulation 359/09, to be the location encompassing all
project components and includes a 120 metre (m) setback for adjacent natural features. All
project components, including solar modules and electrical facilities such as inverters,
transformers, substations, collector lines and tap lines, will be located on private land. The
Point of Common Coupling (PCC) for this project is defined as the point where the 44 kV tap line
will meet the distribution line at the project location boundary and the Concession 12 S right-
of-way (see Figure 2). From this point, the electrical line will be built and/or upgraded and
owned by Hydro One Networks Inc. along Concession Road 12 S to link the energy generated at
the Mississippi Mills Solar Park Project with the provincial electricity grid. The planned solar
facility will occur primarily within lands currently zoned for rural and agricultural use (Town of
Mississippi Mills Community Official Plan 2006).

3.1 Natural Resources

A Natural Heritage Assessment (NHA) was completed, consistent with Section 25 of Ontario
Regulation 359/09, for the project location and within 120 m of the project location. The NHA
consisted of a Records Review Site Investigation, Evaluation of Significance and Environmental
Impact Study. This NHA was confirmed by the MNR on December 13, 2011 as per Ontario
Regulation 359/09.

Based on the Natural Heritage Assessment Records Review, and supported by subsequent site
investigation work, the project location is a mix of pasture lands and woodlands with a few
small, non-provincially significant wetland areas.
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Within the project location, records review mapping details a stream within the pasture area in
the southeast portion of the project location. In addition, Haydons Creek is mapped to the
north of the project location boundary within the 300 m setback. Results of the Water
Assessment have determined that the mapped “watercourse” within the project location is the
result of an overland flow path from a wetland area on the project location. It does not have a
defined channel and therefore does not meet the definition of a water body as permanent or
intermittent stream under Ontario Regulation 359/09. This feature is further outlined in the
Water Assessment Report. Standard construction erosion and sediment control measures will
be employed to minimize impacts to water bodies within 300 m (i.e., Haydons Creek). Potential
impacts that could result from the Project include: erosion, release of suspended sediments and
the release of potential contaminants such as oils, gasoline, grease and other materials. All
appropriate mitigation and/or monitoring measures will be developed and outlined as
appropriate. Other environmental constraints are summarized in the Project Description and
Draft Design and Operations Report.

3.2 Soil Conditions

A geotechnical investigation report was completed for the Project by Genivar Inc. The
investigation included a desktop geotechnical assessment based on physiographic mapping of
Southern Ontario, field work including the excavation of ten (10) test pits and ten (10)
exploratory boreholes. The project location is located within the Smiths Falls Limestone
Plain physiographic region and is characterized as being a continuous tract of shallow soil
over limestone and dolostone bedrock.

Generally, the soil profile consisted of a thin layer of top soil overlaying bedrock directly or a
layer of clayey silt which in turn overlaid bedrock. Top soil was generally moist and ranged in
thickness between 0.1 and 0.3 m. The thickness of the clayey silt layer ranged from 0.2 to 0.7 m
below existing grade. Bedrock core samples indicated the project location generally consisted
of grey dolomitic limestone; medium grained, thinly bedded, medium hard to hard and slightly
weathered. Based on provincial mapping, observations at the project location and the
measured depth to bedrock at the borehole locations, the bedrock surface elevation is
consistent throughout the project location. Bedrock was generally encountered within 0.1 to
0.9 m below existing grade.
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3.3 Drainage

Local topography indicates that the general flow direction is from the north-northwest to the
south-southeast. Under existing conditions, runoff drains overland toward a small wetland to
the east. Under proposed conditions, through a combination of overland runoff and ditch
conveyance this predominate flow direction will be maintained. Exhibit 1.0 illustrates the
project location under existing drainage conditions. All exhibits can be found in Appendix A.

3.4  Proposed Physical Land Alterations

In general, the proposed development will not alter the existing site grades significantly. A
system of racks will hold a total of 52,260 PV modules; 24 modules per rack for a total of 2,180
racks. The racks will be installed in rows and placed onsite creating little if any impact on the
overall drainage pattern. Each rack will be mounted onto two piles (approximately 300 mm
diameter); an estimated 4,360 piles are required onsite with dimensions specified in Appendix
A of the Draft Design and Operations Report. This area will not significantly affect the overall
imperviousness of the project location, as the area of the piles relative to the area of the
project location is small.

Gravel roadways will be constructed to allow for the transportation of equipment and materials
into interior areas of the project location. The majority of these roads will become permanent
to facilitate ongoing maintenance. Roads will be constructed to a width of 3.67 m with granular
‘B’ base and finished surface of granular ‘A’ material to a total thickness of 300 mm. Culverts
will be installed beneath the access roads at locations where conveyance of surface drainage is
required. Some vegetation and minor tree removal will be required to permit this construction.
As part of the proposed site drainage plan, parallel side ditches may be constructed along
access roads to collect and convey runoff.

Although the solar panels themselves are impervious, rain will land on the solar panels and
runoff directly onto the ground below the individual panels. Minimal erosion is anticipated
beneath each solar panel. The overall effects of the runoff generated from the various solar
panels will be minimal as the proposed ground cover, comprised of native grass or other
suitable vegetation is consistent with the current native grasses at the project location to
continue to promote infiltration on pervious surfaces.
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In addition to the panels and racks, the project location will have the following features:

f Ten (10) prefabricated enclosures that will each house two inverters, one medium
voltage transformer, switchgear and monitoring equipment. Each enclosure will sit on a
6.4 m by 4 m concrete pad,

f One (1) 87 square metre (sq. m) concrete foundation for the substation electrical
building to be located in the substation yard;

f One (1) 1 m sg. m concrete foundation for the communications tower to be located in
the south-southwest corner of the project location);

A gravel laydown with trailers and permanent parking (2455 sg.m); and
A gravel/asphalt road network (7,066 m in length).

Exhibit 2.0 illustrates the proposed drainage conditions of the project location. All exhibits can
be found in Appendix A.
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4, Stormwater Assessment

4.1  Project Location Characteristics

The proposed characteristics of project location are as follows:

Table 1: Project Location Characteristics

Feature Quantity

Number of solar panel racks 2,180

Area of screw piles supporting racks (assuming

2 piles per rack; 4,360 piles). 4,360 piles x (~ (0.3 m / 2)*2) =308 m?
Area of Concrete Pads for Inverters and

Transformers (10 concrete pads) 10 pads x (6.4 m x 4.0 m) = 256 m?
Area of Concrete Foundation for Substation 97 m?

Communication Tower (concrete pad) 1m?

Length of Access Roads 7,066 m

Access Roads (gravel; uniform width of 3.67 m) | 7,066 m x 3.67 m = 25,932 m?
Gravel Area (trailers/parking) 2,455 m®

Total Area (paved/concrete) 0.07 ha

Total Area (gravel) 2.84 ha

Total Project Location Area 40.53 ha

4.2  Assessment of Impacts

Increases to imperviousness and their impacts to stormwater runoff rates were assessed using
the Rational Method and Runoff Coefficients for existing and proposed conditions.
Comparisons were made to determine any impacts due to the revised imperviousness on the
project location.

The existing project location is undeveloped and is characterized as predominantly woodland
and pasture with some swamp and marsh wetland coverage. The project location is relatively
flat with a slope ranging between 0.5 and 1%. Accordingly, the runoff coefficient for the
existing undeveloped land is 0.32.

Under proposed conditions, to facilitate construction some of the natural land cover will be
converted from woodland to grass; therefore the runoff coefficient for native vegetation was
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adjusted from 0.32 to 0.33. Table 2 presents the land use breakdown of the project location
under developed conditions.

Table 2: Post Development Land Use and Runoff Coefficient

Runoff Coefficient

Component (unitless) Area (ha)
Concrete pads (impervious) 0.95 0.07
Gravel Area (semi-impervious) 0.60 2.84
Native vegetation (beneath panels) 0.33 37.63
Total Area 40.53

Under proposed conditions, the revised runoff coefficient is calculated using a weighted
average with includes the impervious area to be added post-development:

€.9. Cproposed=(0.95x0.07 + 0.6 x2.84 + 0.33 x 37.63) = 0.35
40.53

Runoff coefficients are summarized in Table 3.

Table 3: Runoff Coefficients

Condition Runoff Coefficient
Cexisting 0.32
Cproposed 0-35

The results in Table 3 reflect the base values, and have been increased for higher storm events
in the peak runoff calculation as per the MTO Drainage Manual (2003).

Based on the Rational Method, the relative runoff generated from the project location under
existing and developed conditions are estimated and summarized in Table 4. The following are
several parameters that were used in the analysis:

I Time of Concentration = 97 minutes (for detailed calculations see Appendix B)

f Runoff Coefficient = 0.32 (existing) and 0.35 (proposed)

f Rainfall Intensity based on IDF data at Pakenham, Ontario
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It is anticipated that the overland flow paths under proposed conditions are slightly longer (i.e.,
via potential grass swales of interior roads). Hence, a conservative approach was used in the
analysis based on the assumption that the times of concentration are similar for both existing
and proposed conditions. The results presented in Table 4 indicate that the change in peak
flows is approximately 9.4% (for detailed calculations see Appendix C).

Table 4: Peak Flows

Peak Flow (m®/s) |

Condition 2-Year 5-Year 10-Year 25-Year 50-Year  100-Year \
Existing 0.47 0.61 0.71 0.91 1.10 1.26
Proposed 0.52 0.66 0.78 1.00 1.20 1.38
% Change 9.4% 9.4% 9.4% 9.4% 9.4% 9.4%

4.3  Discussion

The proposed runoff coefficients and peak flows do not vary significantly from existing
conditions. Based on the results, a minimal change to the imperviousness of the project
location does not significantly impact the drainage.

As noted in the previous section, the imperviousness of the proposed solar panels does not
factor into the calculation of the runoff coefficient due to the elevated nature of the racks;
constructed above ground, mounted and tilted. Runoff is directed from the solar panels onto
the ground in front of the solar panels (which is grass covered, below the fronting row of solar
panels). Thus, the impervious surfaces do not ultimately impact the characteristics of the
drainage. Accordingly, no quantity abatement measures are required.
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5. Stormwater Pollution

The extensive use of surface drainage allows for runoff peak flow attenuation and allows
removal of suspended solids during flow over grassed areas.

Although the majority of the project location poses no increased loading of total suspended
solids (TSS) or other pollutants such as oil, spill containment design features for the substation
and inverter transformers have been considered. All containment structures will have the
capacity to retain 110% of the oil volume contained in the transformer. These enclosures will
sit on concrete pads surrounded by spill containment areas which will provide emergency
secondary containment in the unlikely event of an oil leak. In addition, organic based
vegetable/mineral oil, which is non-toxic and biodegradable, will be used to minimize risk to the
environment. Specifics of the spill containment units and plans will be established during
detailed design.
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6. Construction Period Measures

To minimize the potential for impairment of the quality of receiving waters during construction,
an erosion abatement control plan will be implemented during construction. The plan should
include but not limited to the following:

I Straw bale barriers and/or filter cloth barriers including silt fences shall be installed in
existing swales, drains, or at critical downstream flow points to intercept suspended
solids carried by overland flow and to prevent the runoff from directly entering existing
watercourses;

I Topsoil will be stripped only from areas necessary for installation of the solar panels,
services and construction of roads; and

f Use appropriate grading techniques to prevent increased run-off potential and maintain
positive drainage.
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1. Summary

The overall changes to the imperviousness of this project location following the development of
the solar farm are minimal. However, based on the gently sloped topography, it is expected
that there will be some cut/fill and grading of the project location to accommodate the solar
farm development. Once the project location has been restored and the ground cover has
been re-established, it is anticipated that the total runoff from the project location will be
similar to existing conditions, as the estimated changes in peak flows are approximately 9.4%.
In the interim, it is proposed to implement qualitative protection measures for the project
location to minimize erosion and increases in runoff during construction until the vegetative
ground cover has been re-established.

Respectfully submitted:

Whitney Matusiak, MSc.(Eng.); P.Eng., LEED AP Roy Johnson, MASc., P.Eng.
Water Resources Engineer Water Resources Engineer
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