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Stormwater Management Report
Canadian Solar Solutions Inc. & UC Solar Ltd. — B0B0 Solar Energy Project
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Stormwater Management Report
Canadian Solar Solutions Inc. & UC Solar Ltd. — B0B0 Solar Energy Project

1.0 INTRODUCTION

UC Solar Ltd. (UC Solar), in joint venture with Gahan Solar Solutions Inc. (Canadian Solar)
is proposing to develop a 9-megawatt (MW) solartpholtaic farm on an existing property in
the United Counties of Leeds and Greenville. Telarsphotovoltaic farm, titled 2176050 Solar
Energy Project, will be constructed on Parts ofsL26 and 26 on Concession 5 in the Township
of Elizabethtown-Kitley;Hatch’s Figure 2.1 shows the location plan. The Ontario Power
Authority (OPA) entered into a Feed-In-Tariff (FI&pntract with the proponent for the purchase
of electricity generated by the solar farm

1.1  Topography

The Project Site or 2176050 Solar Energy Projeetdin referred to as the “Site”) will occupy
23.1 hectares (ha) on privately owned land, anditisated 1.9 kilometres (km) west of the
Hamlet of Spring Valley Nearby roads include Burnbrae Road (County Raichmediately
east, County Road 29 to the south and Pleasant ticatiee north. Formerly the Site was used
primarily for agriculture; currently, active lan@wer includes successional vegetation and some
trees. A solar testing facility operated by UC & abk active at the south end of the property;
otherwise the lands are undeveloped. Based orethew of potential environmental concerns,
no constraints were noted onsite. However, thioviahg features were identified that could
possibly constrain development onsite: significanbdland adjacent to the northeast corner of
the Site and an unidentified wetland to the east

Land use to the north of the Site is predominatelgst with some open space with rural
residential dwellings located along County Roachd 29. West of the Site, a farm equipment
business is in operation on County Road 29. Fuehst beyond the small unidentified wetland,
two wetland complexes exist: Lambs Pond Provihci@ignificant Wetland and Golden Creek
Swamp Locally Significant Wetland. Neither complexanticipated to constrain development
on the Site. Surface drainage on the Site floasfnorth to south toward the southern boundary
and Golden Creek, which is located approximately B0away. According to the Township of
Elizabethtown-Kitley's Official Plan, the Site idantified as a rural land use policy category.

! Hatch Ltd. 2011. Canadian Solar Solutions Inc. @dSolar Ltd. — 2176050 Solar Energy Project. jdito
Description Report
2 Existing and Proposed Drainage Figures (Figureahd?2.0)

Dillon Consulting Limited
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Additionally, Schedule A3 identified a large wetthto the south of the Site as a natural heritage
featuré.

1.2 Soil Conditions

A preliminary geotechnical investigation was contgdefor this Site by Inspec-Sol Inc. The
investigation included a desktop study of availabtel and bedrock mapping, field work
including the excavation of nine (9) test pits toawverage depth of 0.5 metres (m) below ground
surface, and laboratory testing of five (5) graimphes.

In all nine (9) test pit locations a surficial convgy of predominately organic topsoil, with trace
fragments of limestone, was observed. The thickiméghe topsoil ranged from approximately
0.2 m up to approximately 0.3 m. Topsoil was galiemunderlain by native silty clay in moist
condition, with a stiff consistency. In some casebble sized limestone fragments were
observed within the soil. Bedrock was encounteteall test pits and its depth ranged from 0.3
m to 0.5 m below ground surface. The bedrock agoet® consist of heavily weather limestone
rock at the surface; it is anticipated that bedrabkve the 1.5 m frost depth will be of poor
quality. A follow-up program of rock-coring was dertaken to define the areas of deeper
bedrock on the Sife

Ground water infiltration was not observed at amythe test pit locations. According to the
Ontario Well Registry data, groundwater levels e area range from 5 to 10 m below the
ground surface

1.3 Drainage

The Site is the location of former agriculturalieity, but is now covered by some successional
vegetation. The Site has a fairly level groundhwit well defined drainage pattern. Generally
the Site drains overland to the southeast. Nonsateses are located within 120 m of the Site.
The nearest water feature is Golden Creek whiclodated approximately 200 m from the
southeast of the Site. Golden Creek is under thesdiction of the Cataraqui Region

% Hatch Ltd. 2011. Canadian Solar Solutions Inc. ddSolar Ltd. — 2176050 Solar Energy Project. jdito
Description Report

* Inspec-Sol Inc. 2011. Preliminary Geotechnicakbtigation CS-2: Upper Canada Solar 02 5061 Corogd
29, Elizabethtown-Kitley, Ontario

Dillon Consulting Limited
Project 11-4773, July 29, 2011 2
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Conservation Authority. No major alternations e texisting surface drainage patterns are
expected An existing drainage plan is shown Bigure 1.0

2.0 PROPOSED PHYSICAL LAND ALTERATIONS

In general, the proposed development will not afber existing drainage patterns significantly.
A system of racks will hold a total of 47,034 sdR¥ modules; 24 modules per rack for a total
of 1,962 racks. The racks will be installed in soand placed onsite creating little if any impact
on the overall drainage pattern. Each rack willrbeunted onto 300m diameter piles; an
estimated 3,924 piles are required onsite with dsias specified in Appendix A of the Draft

Design and Operations Report. This area will mgniiScantly affect the overall imperviousness

of the site, as the area of the piles relativénéoarea of the site is snfall

The existing access road will be used as the mamamce onto the Site from County Road 29.
Other gravel roadways will be constructed to allfaw the transportation of equipment and
materials into interior areas of the Site. Theangj of these roads will become permanent to
facilitate ongoing maintenance. Roads will be ¢tautsed to a width of 3.67 m with granular ‘B’
base and finished surface of granular ‘A’ matetgah total thickness of 300 mm. Culverts will
be installed beneath the access roads at locatutese conveyance of surface drainage is
required. Some vegetation and minor tree removalbe required to permit this construction.
As part of the proposed site drainage plan, pdrsilie ditches may be constructed along access
roads to collect and convey rurfoff

Although the solar panels themselves are imperyitius rain water will land on the solar
collector panels and runoff directly onto the grdumelow the individual panels. Minimal
erosion is anticipated beneath each solar panieé oVerall effects of the runoff generated from
the various solar panels will be minimal as theppsed site ground cover, comprised of native
grass or other suitable vegetation is consistetit Wie current native grasses at the site to
continue to promote infiltration on pervious sudggc A proposed conditions drainage plan is
presented ifrigure 2.0,

® Hatch Ltd. 2011. Canadian Solar Solutions Inc. dfdSolar Ltd. — 2176050 Solar Energy Project. fDra
Construction Plan Report

® Hatch Ltd. 2011. Canadian Solar Solutions Inc. ddSolar Ltd. — 2176050 Solar Energy Project. fOB@sign
and Operations Report

Dillon Consulting Limited
Project 11-4773, July 29, 2011 3
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In addition to the panels and racks, the site hlle the following featurés
Ten (9) prefabricated enclosures that will eachskeawo inverters, one medium voltage
transformer, switchgear and monitoring equipmetdch enclosure will sit on a 6.4 m by
4 m concrete pad,;
One (1) 57 square metre concrete foundation fostifstation;
A gravel area with trailers and permanent parkahignénsions based dfigure 2.0); and
A gravel/asphalt road network to facilitate vehiolevements within the site as shown in
Figure 2.0, and

Grass swales along interior roads as required,dbasethe recommendations Draft
Construction Plan Report.

3.0 STORMWATER ASSESSMENT

3.1 Site Characteristics
The characteristics of the proposed solar farm ldpweent are as follows:
Table 1.0 - Site Characteristics

" # % % &"
( )* +’ * _
* o # s #
. * 1 0
1 2 3+ 00
3 2 00 | ' & ##
7, $
. S ## 2
- , 02
= ] #2

3.2  Assessment of Impacts

The increase in impervious area was analyzed ubmdrational Method’s Runoff Coefficient,
for existing and proposed conditions, and compai@d an indication of the change to
imperviousness of the sites.

"Hatch Ltd. 2011. Canadian Solar Solutions Inc. dfdSolar Ltd. — 2176050 Solar Energy Project. fOB@sign
and Operations Report

Dillon Consulting Limited
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The existing site is undeveloped and is charaadrias predominantly grass or small brush
cover. Accordingly, the runoff coefficient for tlexisting undeveloped land is 0.40. As shown
in Figure 2.0, most of the site that is not road or prefabridas&uctures remains unaltered.
Table 2.0presents the land use breakdown of the site werloped conditions.

Table 2.0 - Post Develoiment Land Use and Runoff Efficient®

( o # 0 # #
4 5 # 0
3, * *'
$ )
* # #6
- 7

Under existing, undisturbed grasses and brush ¢bedands slated for development (with the
exception of a few minor trees); a selected runoéfficient is 0.4. The runoff coefficients are
as noted below ifable 3.0 The runoff coefficient under developed condisias calculated as
a weighted average.

e.d. Goroposed (0.95 x 0.06 + 0.6 x 2.15 + 0.4 x 20.89p 42
23.10

Table 3.0 - Runoff Coefficient&
(. # #
( = #

These number reflect the base values, and haveibeeased for higher storm events in the peakffuno
calculation as per the MTO Drainage Manual (2803)

Based on the Rational Method, the relative runeffeyated from the site under existing and
developed conditions are estimated and summarizdable 4.0 The following are several
parameters that were used in the analysis:

Time of Concentration = 41.2 minutes (for detatattulations se@ppendix A)
Runoff Coefficient = 0.40 (existing) and 0.42 (pospd)
Rainfall Intensity based on IDF just west of Sprifgjley, Ontario

It is anticipated that the overland flow paths unpeposed conditions are slightly longer (i.e.
via grass swales of interior roads). Hence, a @wasive approach was used in the analysis

8 MTO Drainage Manual, 2003

Dillon Consulting Limited
Project 11-4773, July 29, 2011 5
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based on the assumption that the times of condemtrare similar for both existing and
proposed conditions. The results presentethinle 4.0indicate that the change in peak flows is
approximately 5% (for detailed calculations #gmendix B).

Table 4.0 - Peak Flows

)
7! #' # 0 60
) #' # # 06
82 0 #8 0 #8 0 #8 0 #8 0 #8 0 #8

3.3 Discussion

The proposed runoff coefficients and peak flowstlod site do not vary significantly from
existing conditions. Based on the results, theimmhchange to the imperviousness of the site
does not significantly impact the site drainage.

As noted in the previous section, the imperviousrdshe proposed solar panels does not factor
into the calculation of the runoff coefficient dtethe elevated nature of the solar panels. The
solar panels and racks are constructed above gronodnted and tilted. Runoff is directed
from the solar panels onto the ground in frontha&f $olar panels (which is grass covered, below
the fronting row of solar panels). Thus, the inwpus surfaces do not ultimately impact the
characteristics of the site drainage. Accordinglyguantity abatement measures are required.

40 STORMWATER POLLUTION

The extensive use of surface drainage allows fooffupeak flow attenuation and allows
removal of suspended solids during flow over grasseas.

Although the majority of the site poses no increakeding of TSS or other pollutants, the
substation transformer should be provided with amseof ensuring that oils are not released to
the environment in the event of a spill or failutteough provision of a containment area and/or
an oil-water separator which would discharge todhsite ditches.

Dillon Consulting Limited
Project 11-4773, July 29, 2011 6
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5.0 CONSTRUCTION PERIOD MEASURES

To minimize the potential for impairment of the {tyaof receiving waters via overland flow
during construction, an erosion abatement conteol will be implemented during construction.
The plan should include but not limited to the daling:

Straw bale barriers and/or filter cloth barrieralsbe installed in existing swales, drains,
or at critical downstream flow points to intercesuispended solids carried by overland
flow and to prevent the runoff from directly entegiexisting watercourses.

Topsoil will be stripped only from areas necessanyinstallation of the solar panels,

services and construction of roads.

Use appropriate grading techniques to prevent asa@ run-off potential and maintain

positive drainage.

6.0 SUMMARY

The overall changes to the imperviousness of tiies f8llowing the development of the solar
farm are minimal. However, based on the gentlpetbtopography, it is expected that there will
be some cut/fill and grading of the project arems¢commodate the solar farm development.
Once the site has been restored and the ground bagebeen re-established, it is anticipated
that the total runoff from the site will be similar existing conditions, as the estimated changes
in peak flows are approximately 5%. In the interiinis proposed to implement qualitative
protection measures for the site area to minimrpsien and increases in runoff from the site
during construction and until the ground cover basn re-established.

Respectfully submitted:

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

Dillon Consulting Limited
Project 11-4773, July 29, 2011 7
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Appendix A - Time of Concentration Calculations

SCS Velocity (Uplands) Method (1975,1986)

t. = (L/v)/60
*v/S%S (m/s)
Forest with heavy ground litter, hay meadow 0.6
Trash fallow or min tillage cultivation, contour, strip cropped woodland 15
Short grass pasture 2.3
Cultivated straight row 2.7
Nearly bare and untilled or alluvial fans in Western mountain regions 3.0
Grassed waterway 4.6
Paved area 6.1
DATA ENTRY
Slope (m/m) Length (m) Land Cover v/s®® v (m/s) t. (min)
2176050 Solar Energy Project 0.005521327 422 Short grass pasture 2.3 0.1709 41.2
Total t, (min) = 41.2

* The velocity coefficient for the uplands method is average velocity charts developed by SCS (1975,1986). Refer to L. Mays and CSPI for chart details
** The chart from which these values are based on consider a minimum slope of 0.5% and 0.1 ft/s (i.e. 0.03048 m/s)

7/29/2011 M:\PROJECTS\DRAFT\11\114773 Canadian Solar SWM and Grading Plans\SWM\UC Solar 2\Latest Calcs\110726 UC Solar 2
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Appendix B - Peak Flow Calculations (Rational Metho  d)

Existing
Rainfall Intensity (I = A/(T+B)*C

2yr 5yr 10 yr 25yr 50 yr 100 yr

A 516.089 822.433 934.53 1213.5 1447.266 1602.246
B 4.5 5.273 6.014 7.535 8.285 8.285
C 0.766 0.811 0.79 0.804 0.816 0.817
Time of Concentration = T (min) 41.2 41.2 41.2 41.2 41.2 41.2
Intensity = | (mm/hr) 27.6 36.6 44.5 53.3 60.0 66.1
Peak Flow using Rational Method (Q = 0.00278*C*I*A)

Area = A (ha) 23.10

Runoff Coefficient = C 0.40 0.40 0.40 0.44 0.480 0.500
Peak Flow = Q (m °/s) 0.709 0.939 1.142 1.507 1.848 2.123

Post-Development
Rainfall Intensity (I = A/(T+B)*C

2yr 5yr 10 yr 25 yr 50 yr 100 yr

A 516.089 822.433 934.53 1213.5 1447.266 1602.246
B 4.5 5.273 6.014 7.535 8.285 8.285
C 0.766 0.811 0.79 0.804 0.816 0.817
Time of Concentration = T (min) 41.2 41.2 41.2 41.2 41.2 41.2
Intensity = | (mm/hr) 27.6 36.6 44.5 53.3 60.0 66.1
Peak Flow using Rational Method (Q = 0.00278*C*I*A)

Area = A (ha) 23.10

Runoff Coefficient = C 0.42 0.42 0.42 0.462 0.504 0.525
Peak Flow = Q (m °/s) 0.745 0.986 1.199 1.582 1.941 2.229
% Change 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%

* Runoff coefficients for higher return period storms are increased as per MTO Criteria

MA\PROJECTS\DRAFT\11\114773 Canadian Solar SWM and Grading Plans\SWM\UC Solar 2\Latest
7/29/2011 Calcs\110726 UC Solar 2



