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accordance with the professional services agreement. In the event a contract has not been executed, the

parties agree that the WSP General Terms for Consultant shall govern their business relationship which

was provided to you prior to the preparation of this report.

The report is intended to be used in its entirety. No excerpts may be taken to be representative of the
findings in the assessment.

The conclusions presented in this report are based on work performed by trained, professional and
technica | staff, in accordance with their reasonable interpretation of current and accepted engineering
and scientific practices at the time the work was performed.

The content and opinions contained in the present report are based on the observations and/or

infor mation available to WSP at the time of preparation, using investigation techniques and engineering
analysis methods consistent with those ordinarily exercised by WSP and other engineering/scientific
practitioners working under similar conditions, and subje ct to the same time, financial and physical
constraints applicable to this project.

WSP disclaims any obligation to update this report if, after the date of this report, any conditions appear
to differ significantly from those presented in this report; h owever, WSP reserves the right to amend or
supplement this report based on additional information, documentation or evidence.

WSP makes no other representations whatsoever concerning the legal significance of its findings.

The intended recipient is solely responsible for the disclosure of any information contained in this report.

If a third party makes use of, relies on, or makes decisions in accordance with this report, said third party

is solely responsible for such use, reliance or decisions. WSP does no t accept responsibility for damages, if
any, suffered by any third party  because of decisions made or actions taken by said third party based on

this report.

The original of this digital file will be kept by WSP for a period of not less than 10 years. As the digital file
transmitted to the intended recipient is no longer under the control of WSP, its integrity cannot be
assured. As such, WSP does not guarantee any modifications made to this digital file after its transmission

to the intended recipient.

This limitations statement is considered an integral part of this report.
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1 Il grt et Wrl eag
WShhasperformed an independenglareassessmerfor the Yellow LakeSolar
Projecton behalf oBluEarth The projectis locatedapproximately70km south-
westof Medicine Hat Alberta and20 km south ofBurdett. The project lands
(Approx. 200 Acres) consist of farm land and the terrain within the project is
relatively simple. A map of the project sisndthe glare assessment poinis shown
in Figurel. The project has several houses in the vicingyavel roads surrounding
the project lands and several intersectioriablel outlineskey project
characteristics’ The project size quantified in My¥correspondgo the number of

modules installed onsitevhich are modeled as part of the glare calculatidime
projed interconnedion capacity is limited to 19 MW

Table 1 Yellow Lake Project Summary

Project Size 30.4AMWpc 19 MW
Racking Style 30 Degree Fixed Tilt
Ground Clearance 1m

Azimuth 180 Degrees (South)

1YL_PanelsFixed10m_BER_20180426 .shp
2 Yellow Lake Site Assumptions 20181013.xIsx
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Figure 1 Yellow Lake Project Site Map
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Photovoltaic (PV) solar panels generate electriditym sunlight; however, somef

the light is reflected and can cause glint, a momentary flash of bright light and
glare, a continuous source of bright light. Glare is typically associated with
stationary objects which reflect sunlight for a longer duratioReflections from

solar panels have the potential to impair observers which may cause risk to public
safety if a driver is affected.

The ocular impact of glare is a function of the radiation that reactiesretina and
the apparent size of the source poirit.is typically assumed that 50% of incoming
radiation is absorbed prior to reaching the retia.

The ocular impact of glare idassifiedinto three qualitative categoried based on
the intensity and angle of incoming lighds shown irFigure2:

1 Green: low potential for after image.
1 Yellow: potential to cause a temporary after image.

1 Redpotential to cause permanent damage.
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Figure 2: Glare Assessment Plot
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An after image is an image that continues to appear
exposure to the original image has ceasBitect viewing of the sun has the

potential to cause an after imagAs shown irFigure2, the retinal irradiance

associated with direct viewing of the sun is below the level at which there is

potential for permanent eye damag®&ecause suight does not cause retinal burn,

permanent damage is not possible from the reflection from a sokamed.

Approximately 7% of incoming light must be reflected from a solar panel to cause an
after image. The amount ofght reflected is a function of the incident angle of the
incoming light on the solar panel and the surface roughness. Under high angle of
incidence up to 60% of incoming light can be refleétexbulting in the potential for
higher intensity glare at fixedtilt solar projects.

5J. Yellowhair, 1Assessment 1) [ 27 1s1d' I EN D ) I Né ‘e~ ®GENA I N FSSINYNE® ‘I NNE
2015
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WSP usethe ForgeSoldtSolar Glare Hazard Analysis To8IGHATto complete the
glare analysis. The program considers the angle of the panel, the path of the sun,
the incoming radiation and the PV array shape and paedllectivity characteristics
when calculating the amount of glare at each input receptor point and patie
panels are modelled as infinitesimally small panetsering the entire defined

array areareflecting sunlight in the trajectory othe input tilt and azimuth The

programhas the following limitationgresulting in conservativeestimates oflare
duration:

1 Obstacles such as trees and buildiagsnot considered in the analysis.
Row pacing and shading from panels is not considered
Reduction of rdectivity of the panel due to soilings not considered

Path receptomlareis calculated based on the centroid of the arrasea

=A = =4 =4

Receptors are modelled as greenhouses with windows on all sides. Building
design may significantly change the number of hewa home is affected by
glare.

Table2 outlines additional key assumptions for the analysis.

Table 2: Analysis Assumptions

Peak Direct Normal Irradiance 1000 W/nivarying by time of day
Ocular Transmission Coefficient 0.5

Pupil Diameter 0.002 m

Eye Focal Length 0.017m

The output is a quantification of the amount of time glare is possible and the time of

day most likely to be affecteased on t he manuf aeturerds specifications
computation has assumed an anti reflective coating on the pawlsh reduces

reflectivity by a small amountThere are no regulations for glare in Canada and

limits for time spent in each glare categoaye not defined.

5 https://www.forgesolar.com
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WSP calculated glare foohses identified by BluEartimearby road intersections

and a 2mile 3° glide slope path at the Foremost Airport located 18 km south of the
project lands Path features and intersection point features werdaulated at

heights of1.5 m to account for passenger vehicles ar@h3to account for trucks.

Results from the analysis are presentedlable3 and Table4 for the intensity,
approximatetimes of day time of year when glare is expectgahd maximumdaily
duration of glare for intersections and receptogs heights of 1.5 m and 3.0.m
Graphical results in Appendi& provide additional detail

Table 3: Glare at Intersections

. Maximum
Affected Times of Daily
. Glare Da
Intersection ) Affected Months _y Glare at
Intensity (Approximate)
(MST) 15m
(Minutes)
TWP 82 and RR 120 None - -
TWP 82 and RR 121 None - -
TWP82and RR 122 Yellow May-August 7:00 AM 13
A R March-May
ccess .oad Yellow 7:00 AM 7
Intersection AugustSeptember

Glare duration increases by approximately 130% at the access road intersection
between 1.5 m and@m. The glare duration at TWP 82 and RR 122 does not change
significantly between 1.5 m and@m due to its distance from the project.

Glare was calculated for argile 3° glide slope path from the Foremost Airp¢24-
6-12 W4MJocated 18 km south of thgroject lands. Calculations show thabmlare
is expected for this flight pathThe impact of glare on aviation outside the context
of the Foremost Airport was not considered within the scope of this assessment.

Glare was calculated at receptors surroumgi the project.Houses were assumed to
be 4.5 m tall to account for twstorey buildings. Onlyeceptor 4 ixpected to be
affected by glare with a maximum daily duration of 11 minutes. Glare may be
mitigated at the receptor because it is surrounded bgds. Results are presented in
Table4.

Yellow Lake Solar Project
Project No. 19102024 -00
BluEarth

Maximum
Daily
Glare at
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Table 4: Glare at Receptors

Affected Time of

Maxi
Assessment . Affected Day a.1X|mum
Receptor . Glare Intensity ; Daily Glare
Height Months (Approximate) (Minutes)
(MST)
1 45m None - - -
2 45m None - - -
3 45m None - - -
4 45m Yellow May-July 6:45 AM 11
5 45m None - - -
Yellow Lake Solar Project WSP
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INTERSECTIONS

Some of the minor intersections modeled near the project are expected to
experience periods of yellow glare between the months of March September
and a maximum daily duration df5minutes. Consultation with traffic safety
experts is recommended to sare that the anticipated impacts are acceptable.

FOREMOST AIRPORT

The analysis identified no potential glare impacts at theremost Airport

RECEPTORS

Yellow Glare is expected aheresidential receptor between the months dfayand
July. The maximum daily duration dflare atthis receptor isl1minutes. The
results are considered to be conservative due to fact that the analysis does not
account for vegetation and assumes tstorey receptor heights. Consultation with
the landbwner is recommended.

Yellow Lake Solar Project
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Receptor4 at4.5m
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TWP 82 and RR 122 at1.5m
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TWP 82 and RR 122 at 3 m



