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1.0 INTRODUCTION 
 
Canadian Solar Solutions Inc. (Canadian Solar) is proposing to develop three (3) solar facilities 
each with a maximum name plate capacity of 10-megawatt (MW), for a total of 30 MW, near the 
community of New Liskeard in the City of Temiskaming Shores, Ontario.  Figure 1 presents the 
project location map.  The renewable energy facilities will be known as Project Liskeard 1, 3 and 
4 (herein referred to as Sites L1, L3 and L4) and are rated as Class 3 solar facilities.  Canadian 
Solar has received contracts from the Ontario Power Authority (OPA) for the sale of electricity 
generated by the solar farms through the Province’s Feed-In-Tariff (FIT) program1. 

1.1 Overview of Land Use and Soil Condition 
 
The Project containing sites L1, L3 and L4 (herein referred to as the “Project”) occupies about 
136.3 hectares (ha) of predominantly open pasture/ agricultural field.  While L4 is owned by 
Canadian  Solar,  L1  and  L3  are  owned  by  the  City  of  Temiskaming  Shores  and  a  private  
landowner respectively, who would be leasing the land to Canadian Solar for 20 years with an 
option to extend.  The three facilities are located on the west side of Highway 11 and can be 
accessed via Rockley Road and/or an existing farm access off Highway 11 opposite to Radley 
Hill Road. 
  
The Project is situated in a rural setting and is currently mostly undeveloped; with a majority of 
it predominantly open pasture.  Specifically, L1 contains two smaller wetlands (evaluated as not 
significant2), some pasture land, a thicket area, along with some meadow and small woodlands.  
L4 is predominantly all open pasture with a small thicket in the very southeast corner.  L3, the 
largest site among the three solar facilities within the Project, is mostly open pasture land for 
cattle, but does contain some woodland features and mixed meadow area.  In addition, several 
woodlands and croplands have also been identified within the 300m boundary of the property 
limit. 
 
Based  on  the  Soil  Survey  of  New  Liskeard3, the soil in the general vicinity of the Project is 
mostly calcareous clay and loam with some smaller areas of non-calcareous sand.  In addition, a 

                                                
1 Dillon 2011, Canadian Solar Solutions Inc. – Project Liskeard 1, 3 and 4, Draft Project Description Report 
2 Dillon 2011, Canadian Solar Solutions Inc. – Project Liskeard 1, 3 and 4, Draft Construction Plan Report 
3 Soil Survey of New Liskeard-Englehard Area (No. on21), 1952.  Agriculture and Agri-Food Canada. 
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geotechnical investigation was completed for this Project by exp Services Inc4. that included the 
advancement of ten (10) boreholes at each of the three sites (L1, L3 and L4) for a total of thirty 
(30) boreholes.  In most test locations, topsoil ranging from 50 to 250mm in thickness was 
observed.  In general the boreholes encountered topsoil overlying native silt, sand and tilt, silty 
sand/sandy silt, silty clay, sand till, gravel and sand, silty sand till, native sand, silt, till and 
suspected bedrock.  Auger refusal on suspected bedrock was encountered at most test locations 
and its depth ranged from 0.5 to 4.9 below existing grades. 

1.2 Topography and Drainage 
 
As outlined in the Water Reports5, there are seven water bodies (intermittent streams) within 
120m  of  the  project  location.   Along  the  westerly  site  boundary  of  L3,  there  is  a  stream  and  
seepage area known locally as the South Wabi Creek.  In addition, there is a small stream located 
at the edge of the northeast corner of L1. 
 
L1 is the smallest of the three sites within the project location and is generally sloping towards 
the northeast.  Drainage is thus via overland flow in the northeasterly direction.  L4 drains 
southwesterly, with the exception of its staging area where the topography slopes northeast.  For 
L3, the entire site drains southwesterly as well towards South Wabi Creek and its seepage area.  
In general, each site is considered as a separate catchment and no major alternations to the 
existing surface drainage patterns are expected.  An existing drainage plan is shown in Figure 2. 

 

2.0 PROPOSED PHYSICAL LAND ALTERATIONS  
 
In general, the proposed development will not alter the existing drainage patterns significantly.  
The area within the project location  that will undergo some land use changes due to installation 
of solar panels and facilities is approximately 93.8 ha of the total 136.3 ha site area.  A system of 
racks for the 3 sites will hold an estimated total of 156,780 solar PV modules; typically 24 
modules per rack for a total of 6,540 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 
piles; an estimated 13,080 support piles are required.  This area will not significantly affect the 

                                                
4 Exp Services Inc. August 2011.  Geotechnical Investigation and Design Recommendation for Proposed Solar 
Farms of Temiskaming Shores, Ontario. 
5 Dillon 2011, Water Assessment Report and Water Body Report 
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overall imperviousness of the Project, as the area of the piles relative to the area of the Project is 
small. 
 
The existing access from Rockley Road into L1 and L4 will be used as the main entrance to 
support construction activities and provide vehicle access during operation.  For L3, the existing 
farm access off Highway 11 opposite to Radley Hill Road will be used to support these activities 
at L3.  Other secondary gravel roadways will be constructed within the Project area to allow for 
the transportation of equipment and materials into the interior.  The majority of these roads will 
become permanent to facilitate ongoing maintenance.  Roads will be constructed to a width of 
6.0 m with granular ‘B’ base and finished surface of granular ‘A’ material.  Culverts will be 
installed beneath the access roads at locations where conveyance of surface drainage is required.  
As part of the proposed drainage plan, parallel side ditches may be constructed along access 
roads and/or perimeter of the site to intercept and convey runoff if required.  Although the Site 
does not propose any major alternation to the existing landscape for construction, in order to 
enable construction and installation of solar PV modules, some trees and vegetation removal is 
expected for all three sites within the Project boundary.  L3 and L4 will have minimal change to 
their land cover while L1 will have some woodland clearing resulting in some land cover 
changes.   
 
Although  the  solar  panels  themselves  are  impervious,  the  rain  water  will  land  on  the  solar  
collector panels and runoff directly onto the vegetated ground below the individual panels6.  
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 project ground cover, 
comprised of native grass or other suitable vegetation is pervious to continue to promote 
infiltration.  The change of land use from some woodland to pervious grass surface beneath the 
solar panel is likely to result in a small to moderate increase in runoff from the Project area.  
Proposed conditions drainage plans are presented in Figure  3,  4 and 5 for L1, L3 and L4 
respectively.  
 
In addition to the panels and racks, the Project will have the following features7: 

¶ Thirty (30) prefabricated enclosures, known as E-Houses, will each house two inverters 
and one medium voltage transformer.  Each enclosure will sit on a 6.4 m by 4 m pre-cast 
concrete pad; 

                                                
6 Dillon 2011, Canadian Solar Solutions Inc. – Project Liskeard 1, 3 and 4, Draft Design and Operations Report 
7 Dillon 2011, Canadian Solar Solutions Inc. – Project Liskeard 1, 3 and 4, Draft Construction Plan Report 
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¶ A 9m by 5m pre-cast concrete foundation for the electrical control building; 
¶ Three (3), 12m by 3m, pre-cast concrete pad foundations for the switchgear locations; 
¶ A 20m by 40m pre-cast concrete foundation for the substation transformer pad; 
¶ Three (3), 50m by 50m, gravel areas for permanent parking and equipment storage ; and 
¶ A gravel interior road network to facilitate vehicle movements within the Project area as 

shown in Figure 3, 4 and 5; and  
¶ Grass swales along interior roads / perimeter if required. 
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3.0 STORMWATER ASSESSMENT 

3.1 Site Characteristics 
 
The characteristics of the proposed solar farm development are as follows: 
 

Table 1: Site Characteristics 

Liskeard 1 Liskeard 3 Liskeard 4
Number of solar panel racks 2180 2180 2180
Area of screw piles supporting racks 
(assuming 2 piles per rack).

4360 x (0.381x0.381m) = 
633 m2

4360 x (0.381x0.381m) 
= 633 m2

4360 x (0.381x0.381m)   = 
633 m2

Area of Concrete Pads for E-Houses 
(30 concrete pads)

10 pads x (6.4m x 4m) = 
256 m2

10 pads x (6.4m x 4m) = 
256 m2

10 pads x (6.4m x 4m)   = 
256 m2

Area of Concrete Foundation for 
Switchgear 36 m2 36 m2 36 m2

Area of Concrete Pad for Electrical 
Control Building - - 45 m2

Area of Concrete Pad for Substation 
Transformer - - 800 m2

Temporary Laydown Area (to be 
restored to grassy surface after 
construction) -  41,410 m2  41,410 m2

Length of Access Roads 1579 m 2621 m 2418 m
Access Roads (gravel; uniform width 
of 6.0 m)

1579m x 6m                      
= 9,474 m2

2621m x 6m                 = 
15,726 m2

2418m x 6m                     
= 14,508 m2

Gravel Area (offices/parking) 2500 m2 2500 m2 2500 m2

Total Area (paved/concrete) 0.093 ha 0.093 ha 0.177 ha
Total Area (gravel) 1.20 ha 1.82 ha 1.70 ha
Total Area (pervious cover) 24.3 ha 30.2 ha 34.2 ha
Total Site Area for Stormwater 
Assessment (to undergo potential 
change of land use)

25.6 ha 32.1 ha 36.1 ha

Quantity

Feature

 
 

3.2 Assessment of Impacts 
 
The increase in impervious area was analyzed using the Rational Method’s Runoff Coefficient, 
for existing and proposed conditions, and compared for an indication of the change to 
imperviousness of the  project location. 
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The Project is in a rural setting and is currently mostly undeveloped; with a majority of it 
predominantly open pasture.  Specifically, L1 contains two smaller wetlands (evaluated as not 
significant)8, some pasture land, a thicket area, along with some meadow and small woodlands.  
It is important to note that, although the two small wetlands are identified as Poplar Mineral 
Deciduous Swamp type and Poplar-Conifer Mineral Mixed Swamp type respectively, they are 
actually mostly wooded area with deciduous trees, based on the photos and recorded notes from 
the site investigations9.   L4  is  predominantly  all  open  pasture  with  a  small  thicket  in  the  very  
southeast corner.  The northeast area of the site also has a wetland and rock barren features.  L3, 
the largest site among the three solar facilities within the project location, is mostly open pasture 
land for cattle, but does contain some woodland features and mixed meadow area. 
 
The existing L1 site is undeveloped and is characterized by predominantly pasture and woodland 
with a portion in the west being deciduous and mixed swamp/wetland that are mostly wooded 
areas, as noted from site investigations8.   Accordingly, the area-weighted runoff coefficient for 
the existing land is 0.38, based on the assumption that the swamp area is occupied by wooded 
and bush-like vegetation.  As shown in Figure 3, the proposed Site does not propose any major 
alternation to the existing topographic landscape, although there will be some moderate clearing 
of bushes and woodland which will result in some change of land use.  All disturbed areas, with 
the exception of roadways and prefabricated structures, will be covered with suitable, native, and 
low maintenance vegetation.  As an example, Table 2 presents the land use breakdown of the L1 
under existing and developed conditions. 
 

                                                
8 Dillon 2011, Canadian Solar Solutions Inc. – Project Liskeard 1, 3 and 4, Draft Construction Plan Report 
9 Dillon 2011, Canadian Solar Solutions Inc. – Project Liskeard 1, 3 and 4, Natural Heritage Assessment – Site 
Investigation Report 
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Table 2:  Land Use and Runoff Coefficient10 for Liskeard 1 (L1) 

Component
Runoff Coefficient 

(unitless)
 L1 Area (ha)     

Existing  
L1 Area (ha)     

Proposed   

Concrete pads (impervious) 0.95 - 0.092
Gravel Area (semi-impervious) 0.6 - 1.197
Remaining undisturbed 
grasses/pasture/new native grasses under 
solar panels 0.4 14.4 24.3
Wetland / Swamp (mostly wooded bush) 0.35 10.0 -
Woodland / Meadows 0.35 1.27 -

25.6 25.6Total site area undergoing landuse change (ha)  
 
As an example, under existing conditions, woodlands and small bush cover the lands slated for 
development;  a  selected  runoff  coefficient  is  0.38  for  L1.   The  runoff  coefficient  under  
developed conditions for L1 is calculated as a weighted average.   

e.g.   C proposed = (0.95 x 0.092 + 0.6 x 1.197 + 0.4 x 24.3) = 0.41 
           25.6 

 
Applying the same calculations for L3 and L4, a summary of the runoff coefficients for L1, L3 
and L4 are as noted below in Table 3. 

 
Table 3:  Area-Weighted Runoff Coefficient for L1, L3 and L4 

Condition
Liskeard 1 Liskeard 3 Liskeard 4

Cexisting 0.38 0.39 0.40
Cproposed 0.41 0.41 0.41

Runoff Coefficient

 
These number reflect the base values, and have been increased for higher storm events in the peak runoff 
calculation as per the MTO Drainage Manual (2003)10. 

 
It is important to note that the total area for L4 of 36.1 ha includes a 4.1 ha staging area and 20m 
x  40  m  substation  transformer  that  is  situated  off-site  in  a  relatively  remote  location  from  the  
solar panel areas.  It is anticipated that the staging area will be restored to ground cover with 
native vegetations after construction and thus its change in land use is minimal.  In addition, the 
20 m x 40 m substation transformer pad is anticipated to have its runoff directed to the 
surrounding vegetated area for infiltration and thus its runoff impact based on its small area is 

                                                
10 MTO Drainage Manual (2003) 
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also considered minimal.  As such, the actual area that is used in SWM analysis for L4 will not 
include these two areas and the slightly reduced area will be 31.9 ha. 
 
Based on the Rational Method, the relative runoff generated from the site under existing and 
developed conditions are estimated and summarized in Table 4 and Table 5 respectively.  The 
following are several parameters that were used in the analysis: 

¶ Time of Concentration for 3 sites ranges from 20.1 to 45.6 minutes for existing and 
proposed conditions (for detailed calculations see Appendix A) due to some change in 
land cover. 

¶ Runoff Coefficient = 0.38 to 0.40 (existing) and 0.41 (proposed) 
¶ Rainfall Intensity based on MTO’s IDF for  New Liskeard, Ontario11 
¶ IDF Parameters (A, B, C) in minutes were determined using MTO data and VO2 

 

Table 4:  Peak Flows Under Existing Conditions 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Liskeard 1 (L1) 25.6 1.146 1.356 1.592 2.317 2.831 3.271

Liskeard 3 (L3) 32.1 1.251 1.484 1.743 2.541 3.103 3.583

Liskeard 4 (L4)* 31.9 0.854 1.021 1.208 1.736 2.118 2.442

Area (ha)
Existing Peak Flows (m3/s)

 
*The reduced area (31.9 ha) used in the SWM analysis excludes the 4.1 ha of staging area since the change in land cover is minimal; based on the 
Draft Construction Plan Report, the staging area will be restored to ground cover with native vegetation after construction.  In addition, the 
20mx40m substation transformer pad is remotely away from the solar panel area of L4 and runoff from the pad will be directed to the 
surrounding vegetated area for infiltration.  Hence, runoff impact is considered minimal. 

 
Table 5:  Peak Flows under Proposed Conditions 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Liskeard 1 (L1) 25.6 1.247 1.475 1.732 2.521 3.080 3.559 8.8%

Liskeard 3 (L3) 32.1 1.606 1.898 2.230 3.243 3.962 4.579 27.9%

Liskeard 4 (L4)* 31.9 0.880 1.052 1.245 1.788 2.182 2.516 3.0%

Avg. % Change 
(relative to existing)Area (ha)

Proposed Peak Flows (m3/s)

 
As summarized in Tables 4 and 5, peak flows for L1 and L4 undergo changes of less than 9% 
and thus are considered insignificant.  For site L3, a moderate increase, due to change in time of 
concentration under proposed conditions, is indicated and suggests that a storage feature should 
be in place to attenuate post-development flows to pre-development levels (for detailed 
                                                
11 Ontario Ministry of Transportation (MTO), IDF Curve Lookup at 47.5125 N, -79.695833E. 
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calculations see Appendix B).  As suggested in the Draft Design and Operations Report, 
constructed ditches in the form of flat bottomed, trapezoid shaped, grass swales can be used as 
quantity control.  Based on dimensions of 1.0m in depth, 0.95m bottom width and side slopes of 
2:1 (top width ~ 4.95m) along the westerly boundary limit of site L3, this would provide 
sufficient storage to attenuate the post-development peak flows to pre-development levels.  In 
addition, smaller grass swales12 along the northerly and southerly drainage boundary of L3 
would provide interception and conveyance of flows to the storage ditch, as shown in Figure 4.    
Based on the design criteria of providing storage for the 100-year event, the required storage 
ditch13 length is determined and summarized in the Table 6.0 (for detailed calculations see 
Appendix C).  The proposed ditches for L3 are shown in Figure 5. 
 

Table 6:  Storage Requirements 
 

 Qp (m3/s) for 100-year Event Required 
Storage (m3) 

Est. Ditch10 
Length 

Required (m) 

Proposed 
Ditch10 Length 

(m) Pre- Post- 

Liskeard 3 (L3) 3.583 4.579 1210 820 824 
 
 
Table 6.0 indicates sufficient ditch length is available to provide the required storage for up to 
the 100-year event.  The estimated ditch length is the minimum length required to provide 
storage for quantity control, while the proposed ditch length not only includes this length but also 
the amount needed to intercept runoff at the boundary of each catchment.  A control structure(s) 
will be required at the outlet(s) of the ditch. 

3.3 Discussion 
 
Although the imperviousness of the site does not alter significantly, the land cover change from 
woodland to native grass/low-lying vegetation beneath the solar panels will result in moderate 
increase in peak flows under post-development conditions for L3.  The attenuation of the flows 
to pre-development level can, however, be achieved by providing storage in flat-bottom grass 
swales to be located along the site boundary of L3. 
 
As noted in the previous section, the imperviousness of the proposed solar panels does not factor 
                                                
12 Conveyance grass swale: Based on grass swale dimensions of 1m bottom width, 2:1 side slopes, and 0.5m depth 
at one end of the swale and then tapering off to the 0m depth at the upstream end(s).  
 
13 Storage grass swale: Based on grass swale dimensions of 0.95 m bottom width, 2:1 side slopes, and 1.0m depth at 
one end of the swale and then tapering off to the 0m depth at the upstream end(s). 
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into the calculation of the runoff coefficient due to the elevated nature of the solar panels.  The 
solar panels and racks are 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 site drainage. 
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4.0 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 TSS or other 
pollutants, the substation transformer should be provided with a means of ensuring that oils are 
not  released  to  the  environment  in  the  event  of  a  spill  or  failure,  through  provision  of  a  
containment area and/or an oil-water separator which would discharge to the onsite ditches. 

5.0 CONSTRUCTION PERIOD MEASURES 
 
To minimize the potential for impairment of the quality of receiving waters via overland flow 
during construction, an erosion abatement control plan will be implemented during construction.  
The plan should include but not limited to the following: 
 
¶ Straw bale barriers and/or filter cloth barriers 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; 

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

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

 
 



Stormwater Management Report 
Canadian Solar Solutions Inc.  – Project Liskeard 1, 3 and 4 
 

   
Dillon Consulting Limited 
December 2, 2011   Project 11-4773  Page 12 

6.0 SUMMARY 
 
The overall change to the imperviousness of this Project following the development of the solar 
farm is not considered significant for L1 and L4 and hence the change in peak flows is 
considered insignificant.  However, moderate increases in post-development peak flows for L3 
will require a grass bottomed swales along its perimeter to provide quantity control.  In general, 
based on the topography, it is expected that there will be some cut/fill and grading of the project 
areas to accommodate the solar farm development.   Once the site has been restored and the 
ground cover has been re-established, it is anticipated that the total runoff from the site will 
moderately increase.  In the interim, it is proposed to implement qualitative protection measures 
for the site area to minimize erosion and increases in runoff from the site during construction and 
until the ground cover has been re-established.  
 
 
 
Respectfully submitted: 
 
 
 
 
 
Roy Johnson, MASc, P. Eng. 
Water Resources Engineer 
 

Ivy Poon, MASc, EIT 
Water Resources Engineer in Training 
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Figure 3: Existing Land Use Map
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