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IMPORTANT NOTICE AND DISCLAIMER

Acceptance of this document by the Client is on the basis that GL Garrad Hassan Canada, Inc. (hereafter,
“GL GH”), a GL Group member operating under the GL Garrad Hassan brand, is not in any way to be held
responsible for the application or use made of the findings and the results of the analysis herein and that
such responsibility remains with the Client.

This Report shall be for the sole use of the Client for whom the Report is prepared. The document is
subject to the terms of the Agreement between the Client and GL GH and should not be relied upon by third
parties for any use whatsoever without the express written consent of GL GH. The Report may only be
reproduced and circulated in accordance with the Document Classification and associated conditions
stipulated in the Agreement, and may not be disclosed in any offering memorandum without the express
written consent of GL GH.

GL GH does not provide legal, regulatory, insurance, tax, or accounting advice. The Client must make its
own arrangements for consulting in these areas.

This document has been produced from information as of the date hereof and, where applicable, from
information relating to dates and periods referred to in this document. The Report is subject to change
without notice and for any reason including, but not limited to, changes in information, conclusion and
directions from the Client.

This Report has been produced from information relating to dates and periods referred to herein. Any
information contained in this Report is subject to change.
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1 INTRODUCTION

GL Garrad Hassan Canada, Inc. (“GL GH”) was retained by Ermestown Windpark LP (“Client” or
“EWLP”) to prepare a Noise Impact Assessment (“NIA”) of the Ernestown Wind Power Project (the
“Project”) in accordance with the Ontario Regulation 359/09 (Renewable Energy Approvals (REA) under
Part V.0.1 of the Ontario Environmental Protection Act (EPA)) [1]. This NIA also follows the Ontario
Ministry of the Environment (MOE) 2008 NPC Noise Interpretation Guidelines [2].

The proposed Ernestown Wind Power Project is located in southern Ontario, in the Township of Loyalist,
Lennox Addington, Ontario.

The layout being evaluated is comprised of five (5) E82 2.0 MW turbines manufactured by Enercon. A
substation transformer will not be used for the Ernestown Wind Farm.

The objective of this assessment is twofold:

e Confirm the sound level limit requirements for the Project by providing an assessment of the
existing baseline environmental noise conditions in the vicinity of the wind farm; and

o Predict the noise levels generated by the Project at all Points of Reception, Participants and Vacant
Lot Receptors within 1,500 m of the turbines.

GL Garrad Hassan Canada, Inc. 1
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2 GENERAL DESCRIPTION OF PROJECT SITE
2.1 General Characteristics

The proposed Ernestown Wind Power Project is located in southern Ontario, in the Township of Loyalist,
Lennox Addington, Ontario. More specifically, the Project is located south of Caton and Millhaven Road,
east of County Road 4, north of Taylor Kidd Boulevard and approximately 2.5 km west of County Road 6.
The participating lots that comprise the Project Location occupy a total of approximately 270 ha. Project
components will be installed on privately-owned agricultural lots within this area.

The Project has been configured using five (5) E82 2.0 MW turbines manufactured by Enercon. The wind
turbines have been sited on lands that the Client holds with access rights through leases. It is anticipated
that the Projects collection system may be partially located on public rights-of-ways.

Energy generated by the Project will be collected via overhead or underground lines and directed to a
switching station located at the southern end of the site. The project's collection system will connect to a
Hydro One owned 44kV distribution line located on Taylor Kidd Boulevard.

The landscape in the study area is predominantly characterized as a typical southeastern Ontario landscape
with rural single family residences, agricultural fields and associated farms punctuated with numerous
hedgerows, isolated woodlands, and the occasional watercourse feature. Photographs included in Figure
2-1 show typical views of the land and features of the study area.

Figure 2-1: Land Features of the Ernestown Wind Power Project

2.2 Land Use Description

The Project is located within the Township of Loyalist in the County of Lennox Addington, Ontario. The
Township of Loyalist is a community of 15,000 + situated on the north shores of Lake Ontario between
the Town of Greater Napanee and the City of Kingston. The township is a blend of rural and urban areas
with a number of smaller hamlets throughout. The County of Lennox Addington covers approximately
2,777 square kilometres, stretching from Lake Ontario northward to over 130 km to Renfrew County.

GL Garrad Hassan Canada, Inc. 2
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Agriculture is a predominant economic activity and land use throughout the Township of Loyalist and the
County of Lennox Addington. Properties surrounding the Project are characterized as low-medium density
residential while also including a number of agricultural operations. Other land use within the study area,
specifically adjacent to Taylor Kidd Boulevard includes recreational, commercial, and industrial uses.
Primary access to the Project will predominantly be from frequently travelled municipal roads. A
municipal zoning map of the project area is shown in Appendix A.

2.3 Points of Reception

Receptor locations (i.e. Points of Reception) for the Project were identified by GL GH using base data
from recent aerial photos obtained from the Client, and field reconnaissance to verify locations and
building types. Field reconnaissance was completed by GL GH in February 2012. The height of each
Point of Reception — taken to be 1.5 m and 4.5 m for one-storey and two-storey houses respectively — was
also noted. All Points of Reception, as per the definition of the MOE, were considered in this NIA.

The MOE Noise Guidelines [2] generally define a Point of Reception (POR) as a house, campground,
church, school or other sensitive building that is not located on the same premises as the wind farm,
including its turbines and ancillary structures. Points of Reception can also include locations on vacant
lots that have residences as a permitted use; in this case GL. GH has placed a Vacant Lot Receptor (VLR)
on such lots in a location that is consistent with the building pattern in the area, as per the O. Reg. 359/09
and the Ontario MOE Noise Guidelines. The default height of a VLR is 4.5 m.

A residence or VLR located on the same premises as the wind turbine(s) or other Project infrastructure is
not a Point of Reception as defined by the MOE noise guidelines, and considered a “Participating
Receptor” and thus MOE noise limits do not apply. The Client provided GL GH with the location of
infrastructure planned for the project, and specified the lots which can be considered as participating.

The coordinates of each of the Points of Reception, Participants and Vacant Lot Receptors are listed in
Appendix C and Appendix D, respectively.

GL Garrad Hassan Canada, Inc. 3
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3 DESCRIPTION OF POINTS OF RECEPTION

There are a total of 98 Points of Reception (PoR) located within a radius 1,500 m of a wind turbine,
among which 20 are Vacant Lot Receptors (VLRs) and 78 are dwellings or other sensitive receptors such
as churches and cemeteries. There are two (2) dwellings considered as Participants.

3.1 Receptor Classes

The MOE categorizes Points of Reception into three classes: 1, 2, and 3. Class 1 refers to an acoustic
environment typical of a major population centre where the background noise is dominated by the urban
hum. These areas are highly urbanized and have moderate to high noise levels throughout the day and
night. Class 2 areas have an acoustic environment characterized by low ambient sound levels between
19:00 and 07:00, whereby the evening and night time levels are defined by natural sounds, infrequent
human activity and no clearly audible sounds from stationary sources (e.g. industrial and commercial
facilities). Class 3 areas are typical of rural and/or small communities (i.e. with populations of less than
1000) and an acoustic environment that is dominated by natural sounds with little or no road traffic.

Within the study area the main sources of ambient sound that currently exist include:

e  Vehicular traffic on the local concession and side roads, some of which are gravel roads;
e  Occasional sounds due to agricultural activities;
e Occasional sounds due to anthropogenic domestic activities; and

e  Natural sounds.

Based on these conditions, all Points of Reception are considered as having a Class 3 acoustic
environment.

3.2 Determination of Applicable Noise Limits

As stated in the MOE guidelines, the noise limits for a wind farm are set according to the existing MOE
noise guidelines in NPC-205/NPC-232 while taking into account the wind-generated background noise.

For a Class 3 area, the sound level limits as defined by the MOE Interpretation are described in the
sections below.

3.2.1  Wind Turbine Installations in Class 3 Areas (Rural), Wind Speeds Below 6 m/s

The lowest sound level limit expressed in terms of L is: i) 40 dB(A); or ii) the minimum hourly

background sound level established in accordance with Publications NPC-232/NPC-233, whichever is
higher.

GL Garrad Hassan Canada, Inc. 4
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3.2.2  Class 3 Areas, Wind Speeds Above 6 m/s

The lowest sound level limit expressed in terms of L, is: i) the wind-induced background sound level,
expressed in terms of ninetieth percentile sound level (Lago) plus 7 dB; or ii) the minimum hourly
background sound level established in accordance with Publications NPC-205/NPC-232/NPC-233,
whichever is higher.

The applicable noise limits should be those defined by the MOE as summarized below in Table 3-1. A
sample calculation of how noise modeling was determined for each Point of Reception appears in
Appendix B where intermediate and cumulative A-weighted sound pressure levels from each noise source
are provided.

Table 3-1: Summary of noise limits for Points of Reception (Class 3)

Wind Speed [m/s]

Wind Turbine Noise Criterion NPC-232 [dB(A)] 6l 718! 9l10

40 | 43 | 45 | 49 | 51

GL Garrad Hassan Canada, Inc. 5
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4 DESCRIPTION OF SOURCES

4.1 Turbine Description

The proposed Enercon E82 2.0 MW turbine is a 3-bladed, upwind, horizontal-axis turbine. The total rotor
diameter of the turbine is 82 m, resulting in a swept area of 5,281 m’, and is designed to operate at
between 6 and 18 revolutions per minute (rpm). The turbine rotor and nacelle are mounted on top of a 98

m tubular tower which is manufactured in sections from steel plate.

Table 4-1 presents the general specifications of the wind turbine.

Table 4-1: Turbine description — Enercon E82 2.0 MW

Model E82 2.0 MW
Rated power 2.0 MW
Hub height 98 m
Rotor diameter 82 m
Rotor swept area 5281 m*
Operational interval 6 — 18 rpm
Number of blades 3
Cut-in wind speed 3m/s
Cut-out wind speed 25 m/s
Nominal wind speed 11 m/s

Full noise specifications as provided by the manufacturer can be found in Appendix E. Coordinates of all
turbines are listed in Appendix F.

The layout being evaluated consists of 5 Enercon E82 2.0 MW turbines. According to the Client, the
collector system will connect to a switching station rather than a substation. According to the MOE,

switching stations are not considered to be significant noise sources [2], and therefore have not been
modeled in this analysis.

4.2 Other Wind Farms

It should be noted that no adjacent wind farms in operation or under development within 5 km of the
project are to be considered for this NIA. The proposed Ambherst Island Wind Farm, currently under
development, is greater than 5 km from the nearest Ernestown turbine.

4.3 Neighbouring Solar Farms

There are four proposed solar farms in the area.

GL Garrad Hassan Canada, Inc. 6
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Axio Power Canada Inc./SunEdison Canada have submitted to the Ministry of the Environment a Noise
Impact Assessment Report for the Napanee TS Taylor Kidd Solar Energy Project [3], which is a proposed
10 MW solar farm. This solar farm is planned for an area immediately adjacent to the proposed Ernestown
Wind Farm. The significant noise sources associated with this solar farm consist of ten inverter units and
one substation. For each source, octave band sound power levels and coordinates and heights of these
components were taken from the Napanee TS Taylor Kidd Solar Energy Project Noise Impact Assessment
[3]. As specified in [3], the mitigating effects of an enclosure equipped with acoustical louvers have been
considered when modeling the noise from each inverter unit.

SunEdison Canada has submitted to the Ministry of the Environment a Noise Impact Assessment Report
for the Kingston Gardiner Hwy 2 South Solar Energy Project [4], which is a 10 MW solar farm. This
proposed solar farm is planned for a location approximately 4.6 km from the proposed Ernestown Wind
Farm. The significant noise sources associated with this solar farm consist of ten inverter units and one
substation. For each source, octave band sound power levels and coordinates and heights of these
components were taken from the Kingston Gardiner Hwy 2 South Solar Energy Project Noise Impact
Assessment [4]. As specified in [4], the mitigating effects of an enclosure equipped with acoustical
louvers have been considered when modeling the noise from each inverter. Additionally, as specified, a
noise barrier has been modeled near the substation. Details regarding the noise barrier, including
dimensions and coordinates, can be found in [4].

SunEdison Canada has submitted to the Ministry of the Environment a Noise Impact Assessment Report
for the Kingston Gardiner TS Odessa Solar Energy Project [5], which is a 10 MW solar farm. This
proposed solar farm is planned for a location approximately 4.8 km from the proposed Emestown Wind
Farm. The significant noise sources associated with this solar farm consist of ten inverters and one
substation. For each source, octave band sound power levels and coordinates and heights of these
components were taken from the Kingston Gardiner TS Odessa Solar Energy Project Noise Impact
Assessment [5]. As specified, the mitigating effects of an enclosure equipped with acoustical louvers have
been considered when modeling the noise from each inverter. Additionally, as specified, a noise barrier
has been modeled near the substation. Details regarding the noise barrier, including dimensions and
coordinates, can be found in [5].

Kingston Solar LP has submitted to the Ministry of the Environment a Noise Impact Assessment Report
for the Sol-Luce Kingston Solar PV Energy Project, which is a 100 MW solar farm [6]. This proposed
solar farm is located approximately 5.3 km from the proposed Ernestown Wind Farm. Due to the large
distance between Ernestown Wind Farm and this solar project, the noise contribution from this solar farm
has not been considered as part of this assessment.

GL Garrad Hassan Canada, Inc. 7
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5) NOISE EMISSION RATINGS
5.1 Noise Emission Rating of the Turbines

Broadband [7] and octave band [8] sound power levels of the E82 2.0 MW wind turbine were provided
by the manufacturer and are shown in Appendix E. Measurements were made in accordance with the IEC
61400 — 11 Ed. 2.1 method [9] using standardized wind speeds at 10 m height [8]. The worst case octave
band and broadband sound power levels of the turbine were retained for the purpose of the noise impact
assessment to account for summer night-time shear.

Enercon has provided broadband and octave band sound power levels corresponding to 10 m height wind
speeds of 6, 7, 8, 9, and 10 m/s. For each wind speed, the octave band values in the measurement report
[8] have been scaled up such that the broadband value calculated from the octave band values is equal to
the broadband value specified by Enercon in [7].

GL GH has determined that the octave band sound power levels corresponding to a 10 m wind speed of 7
m/s result in the greatest sound pressure level at all receptors. Therefore, the E82 2.0 MW octave band
sound power levels used for the simulation in this NIA are those stated for each octave band centre

frequency, for a 10 m height wind speed of 7 m/s. The acoustic emissions of the turbine under
consideration are shown in Table 5-1.

A tonal audibility of AL,x < 2 dB can be expected over the whole operational range (valid in the near
vicinity of the turbine according to IEC 61400-11 ed.2) [7].

Table 5-1: E82 2.0 Wind Turbine Acoustic Emission Summary

Make and Model : Enercon E82 2.0 MW

Electrical Rating : 2.0 MW

Hub Height (m) : 98 m

Wind Shear Coefficient : 0.35, typical summer night time shear of the region

Octave Band Sound Power Level [dB]
Manufacturer’s Emission Levels Adjusted Emission Levels
Wil}il/ssfjeed 6 7 8 9 10 6 7 8 9 10
Frequency [Hz]
63 113.5 113.8 112.6 112.7 112.9 113.8 113.8 113.8 113.8 113.8
125 108.6 109.7 109.8 110.6 110.8 109.7 109.7 109.7 109.7 109.7
250 102.2 103.6 104.0 103.6 102.9 103.6 103.6 103.6 103.6 103.6
500 99.2 101.4 101.5 101.3 100.6 101.4 101.4 101.4 101.4 101.4
1000 96.7 98.8 98.5 98.6 98.8 98.8 98.8 98.8 98.8 98.8
2000 89.2 91.8 92.1 92.2 93.6 91.8 91.8 91.8 91.8 91.8
4000 76.4 78.7 79.6 80.4 82.4 78.7 78.7 78.7 78.7 78.7
8000 78.5 80.0 76.0 75.8 76.6 80.0 80.0 80.0 80.0 80.0
GL Garrad Hassan Canada, Inc. 8

GL®
GL Garrad Hassan




Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario

A-weighted | 1006 | 1035 | 1035 | 1035 | 1035 | 1035 | 1035 | 1035 | 1035 [ 1035 |

5.2 Noise Emission Rating of the Neighbouring Solar Farm Components

Noise emitted by three neighbouring solar farms has been modeled in this report, as described in
Section 4.3. Specifically, these include the Napanee TS Taylor Kidd Solar Energy Project, the Kingston
Gardiner Hwy 2 South Solar Energy Project, and the Kingston Gardiner TS Odessa Solar Energy Project.
Each solar farm has a single substation and ten inverter units. All three farms will have identically rated
components; that is, the noise emission ratings from all three substations are identical, and the noise
emission ratings from all thirty inverter units are identical.

Broadband sound power levels and octave band sound power levels of each substation and inverter were
obtained from the Noise Impact Assessment of each solar farm [3] [4] [5] and are shown in Table 5-2 and
Table 5-3, respectively. A tonality penalty of 5 dBA has been applied to the sound power levels of both
the transformer and the inverter. The reported octave band sound power levels from the inverter have been
adjusted to consider the louver, as described in [3].

Table 5-2: Neighbouring solar farm substation transformer sound power level

Octave Band Sound Power Level* (dBA)
zfé;*”ency 32 63 125 250 500 1000 | 2000 | 4000 | 8000 | Broadband
PWL (dBA) | 48.0 | 67.2 793 818 | 872 | 844 | 806 | 754 | 663 90.8

* Includes 5 dBA penalty to account for tonality

Table 5-3: Neighbouring solar farm inverter sound power level, including the mitigating effects of

the louvers
Octave Band Sound Power Level* (dBA)
'(:;‘;?“ency 32 63 125 | 250 500 | 1000 | 2000 | 4000 | 8000 | Broadband
PWL (dBA) | N/A | 598 | 73.9 86 80.6 | 721 | 746 | 849 | 704 89.6

* Includes 5 dBA penalty to account for tonality

GL Garrad Hassan Canada, Inc. 9
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6 NOISE IMPACT ASSESSMENT

The sound pressure levels at each Point of Reception, Participant and VLR for the aggregate of all wind
turbines and substation associated with the Project were calculated based on the ISO 9613-2 method.

The ISO 9613 standard [10] [11] provides a prediction of the equivalent continuous A-weighted sound
pressure level at a distance from one or more point sources under meteorological conditions favourable to
propagation from sources of sound emission. These conditions are for downwind propagation or,
equivalently, propagation under a well-developed moderate ground-based temperature inversion,
commonly occurring at night.

The method consists of octave-band algorithms (i.e., with nominal mid-band frequencies from 63 Hz to
8 kHz) for calculating the attenuation of the emitted sound. The algorithm takes into account the following
physical effects:

o Geometrical divergence — attenuation due to spherical spreading from the sound source;
e Atmospheric absorption — attenuation due to absorption by the atmosphere; and

e Ground effect — attenuation due to the acoustical properties of the ground.

ISO-9613-2 parameters were set as follows:
e Ambient air temperature: 10°C;
e Ambient barometric pressure: 101.32 kPa;
e Humidity: 70%;
e Source ground factor: 0.7;
o Middle ground factor: 0.7;
e Receptor ground factor: 0.7; and

o The effect of topography was considered.

Additional calculations concerning propagation through foliage were not performed in this NIA, implying
that the values calculated for sound attenuation are likely to be conservative in areas where there is foliage
present in the line of sight between any turbine and a Point of Reception. The estimated accuracy of the
ISO 9613 method, as stated in ISO 9613-2, is + 3 dB.

The wind turbine, inverter and substation noise emission ratings used for each octave band were those
specified in Table 5-1, Table 5-2, and Table 5-3. The noise impact was calculated for each Point of
Reception and Participant located within 1,500 m of one or more turbines or substation, and the
calculated noise level was then compared with the applicable noise limit for each Point of Reception as
stated in Table 3-1.

Noise levels were calculated at 4.5 m agl for 2-storey Points of Reception/Participants respectively, and at
1.5 m agl at 16 points along a 30 m radius circle for each 1-storey Point of Reception/Participant. For the
latter, the highest of these 16 values was chosen and presented in the table of noise levels.

GL Garrad Hassan Canada, Inc. 10
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7 NOISE IMPACT ASSESSMENT SUMMARY TABLE
7.1 Results

The noise level at each critical Point of Reception within 1,500 m of any turbine of the Project, for wind
speeds between 6 m/s and 10 m/s, is tabulated in Table 7-1. For each Point of Reception, the following
information is provided:

o The distance to the closest wind turbine;

o For Points of Reception at 1.5 m agl, the sound pressure level presented for wind speeds from 6 m/s
to 10 m/s is the maximum noise level on the circumference of a 30-m radius circle centered on the
Point of Reception;

» For Points of Reception at 4.5 m, the sound pressure level presented for wind speeds from 6 m/s to
10 m/s is the noise level at the Point of Reception location at its height;

e The sound level limit for that Point of Reception according to the MOE noise guidelines at each
wind speed from 6 m/s to 10 m/s;

e The applicable background sound level; and

e Whether or not the noise levels at the Point of Reception comply with the MOE guidelines (for
continued reference, compliance is confirmed for all Points of Reception).

The closest distance between a wind turbine and a Point of Reception for this project is 611 m between
Turbine T4 and receptor 205, and 625 m between turbine T3 and VLR 258.

The highest calculated noise levels were found at dwelling R205 at 39.9 dB(A) and at VLR258 at 38.5
dB(A).

The results show that the Ernestown Wind Power Project complies with the applicable MOE
environmental noise guidelines at all wind speeds modelled (i.e., 6, 7, 8, 9 and 10 m/s). Noise
iso-contour maps illustrating the maximum noise contribution of the Ernestown Wind Power Project are
shown in Appendix A.

Similarly, the maximum noise level at each Participant within 1,500 m of any turbine is tabulated in
Table 7-2.

Table 7-3 is a concordance table showing the noise level contributions from the Ernestown Wind Farm
and the Napanee TS Taylor Kidd Solar Farm.

GL Garrad Hassan Canada, Inc. 11
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Table 7-1: Noise Impact Assessment Summary
Calculated Sound Pressu_re Level at_Receptor Sound Level_ Limit [dB_(A)] at Selected Baclgegﬂggbsl%und
. [dB(A)] at selected Wind Speed in m/s Wind Speed in m/s
Point of Receptor Distance to Nearest Level . -
h - Nearest - Compliance With
Reception Height Turbine Turbine Limit (Yes/No)
ID [m] [m] [1D]
6or< 7 8 9 10 6or< 7 8 9 10 NPC 232 (C 3)
R8 4.5 1417 1 29.2 29.2 29.2 29.2 29.2 40 43 45 49 51 40 Yes
R9 1.5 1392 1 27.6 27.6 27.6 27.6 27.6 40 43 45 49 51 40 Yes
R10 1.5 1328 1 28.0 28.0 28.0 28.0 28.0 40 43 45 49 51 40 Yes
R11 4.5 1223 1 30.5 30.5 30.5 30.5 30.5 40 43 45 49 51 40 Yes
R12 1.5 1177 1 29.1 29.1 29.1 29.1 29.1 40 43 45 49 51 40 Yes
R13 1.5 1142 1 29.4 29.4 29.4 29.4 29.4 40 43 45 49 51 40 Yes
R14 4.5 1099 1 31.5 31.5 31.5 31.5 31.5 40 43 45 49 51 40 Yes
R15 1.5 1059 1 30.2 30.2 30.2 30.2 30.2 40 43 45 49 51 40 Yes
R16 1.5 1096 1 29.8 29.8 29.8 29.8 29.8 40 43 45 49 51 40 Yes
R17 4.5 1057 1 31.9 31.9 31.9 31.9 31.9 40 43 45 49 51 40 Yes
R18 4.5 996 1 324 324 324 324 324 40 43 45 49 51 40 Yes
R19 4.5 971 1 32.6 32.6 32.6 32.6 32.6 40 43 45 49 51 40 Yes
R20 4.5 1012 1 323 323 323 323 323 40 43 45 49 51 40 Yes
R21 1.5 1001 1 30.8 30.8 30.8 30.8 30.8 40 43 45 49 51 40 Yes
R22 4.5 944 1 32.9 32.9 32.9 32.9 32.9 40 43 45 49 51 40 Yes
R23 4.5 912 1 33.2 33.2 33.2 33.2 33.2 40 43 45 49 51 40 Yes
R24 1.5 900 1 31.8 31.8 31.8 31.8 31.8 40 43 45 49 51 40 Yes
R25 4.5 1062 1 31.9 31.9 31.9 31.9 31.9 40 43 45 49 51 40 Yes
R26 4.5 1119 1 314 31.4 31.4 31.4 314 40 43 45 49 51 40 Yes
R27 1.5 1164 1 29.4 29.4 29.4 294 29.4 40 43 45 49 51 40 Yes
R28 1.5 1222 1 28.9 28.9 28.9 28.9 28.9 40 43 45 49 51 40 Yes
R29 4.5 1294 1 30.1 30.1 30.1 30.1 30.1 40 43 45 49 51 40 Yes
R30 1.5 1338 1 28.1 28.1 28.1 28.1 28.1 40 43 45 49 51 40 Yes
R31 4.5 1371 1 29.6 29.6 29.6 29.6 29.6 40 43 45 49 51 40 Yes
R32 1.5 1409 1 27.6 27.6 27.6 27.6 27.6 40 43 45 49 51 40 Yes
R33 1.5 1444 1 27.3 27.3 273 27.3 27.3 40 43 45 49 51 40 Yes
R34 1.5 1481 1 27.1 27.1 27.1 27.1 27.1 40 43 45 49 51 40 Yes
GL Garrad Hassan Canada, Inc. 12
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Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario
Calculated Sound Pressure Level at Receptor Sound Level Limit [dB(A)] at Selected B If\ppliczbée d
. [dB(A)] at selected Wind Speed in m/s Wind Speed in m/s ac grl(_):\r/]el oun
Point fJf Recs_eptor DII\SIE;T’ZEJO Near_est Compliance With
Reception Hflg]ht Turbine Turbine Limit (Yes/No)
ID m [1D]
(m] 6or< 7 8 9 10 6or< 7 8 9 10 NPC 232 (C 3)
R47 1.5 854 1 324 324 32.4 324 324 40 43 45 49 51 40 Yes
R48 4.5 829 1 34.2 34.2 34.2 34.2 34.2 40 43 45 49 51 40 Yes
R49 4.5 791 1 34.7 34.7 34.7 34.7 34.7 40 43 45 49 51 40 Yes
R50 1.5 792 1 333 333 333 333 33.3 40 43 45 49 51 40 Yes
R51 1.5 788 1 33.4 334 33.4 334 33.4 40 43 45 49 51 40 Yes
R52 4.5 791 1 35.0 35.0 35.0 35.0 35.0 40 43 45 49 51 40 Yes
R53 1.5 796 1 33.8 33.8 33.8 33.8 33.8 40 43 45 49 51 40 Yes
R54 1.5 922 1 32.6 32.6 32.6 32.6 32.6 40 43 45 49 51 40 Yes
R56 1.5 1021 1 31.6 31.6 31.6 31.6 31.6 40 43 45 49 51 40 Yes
R57 1.5 1070 1 313 313 313 313 31.3 40 43 45 49 51 40 Yes
R58 4.5 1028 1 33.6 33.6 33.6 33.6 33.6 40 43 45 49 51 40 Yes
R59 1.5 906 1 33.5 335 335 335 33.5 40 43 45 49 51 40 Yes
R60 4.5 916 2 34.7 34.7 34.7 34.7 34.7 40 43 45 49 51 40 Yes
R61 4.5 975 2 34.1 34.1 34.1 34.1 34.1 40 43 45 49 51 40 Yes
R62 1.5 971 2 324 32.4 32.4 324 324 40 43 45 49 51 40 Yes
R63 1.5 948 2 324 324 324 324 32.4 40 43 45 49 51 40 Yes
R65 4.5 783 2 35.4 35.4 354 354 35.4 40 43 45 49 51 40 Yes
R66 4.5 867 2 34.4 34.4 34.4 34.4 34.4 40 43 45 49 51 40 Yes
R67 1.5 972 2 314 31.4 31.4 314 31.4 40 43 45 49 51 40 Yes
R68 4.5 885 2 33.9 33.9 33.9 33.9 33.9 40 43 45 49 51 40 Yes
R69 4.5 901 2 33.8 33.8 33.8 33.8 33.8 40 43 45 49 51 40 Yes
R70 4.5 842 2 34.5 34.5 34.5 34.5 34.5 40 43 45 49 51 40 Yes
R71 4.5 815 2 34.6 34.6 34.6 34.6 34.6 40 43 45 49 51 40 Yes
R72 1.5 992 2 313 313 313 313 31.3 40 43 45 49 51 40 Yes
R73 4.5 1002 2 32.7 32.7 32.7 32.7 32.7 40 43 45 49 51 40 Yes
R74 1.5 925 2 31.8 31.8 31.8 31.8 31.8 40 43 45 49 51 40 Yes
R75 4.5 949 2 33.1 33.1 33.1 33.1 33.1 40 43 45 49 51 40 Yes
R76 4.5 938 2 33.2 33.2 33.2 33.2 33.2 40 43 45 49 51 40 Yes
R77 1.5 955 2 314 31.4 314 314 31.4 40 43 45 49 51 40 Yes
GL Garrad Hassan Canada, Inc. 13 e
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Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario
Calculated Sound Pressu['e Level at'Receptor Sound Level_ Limit [dB_(A)] at Selected Bacl@?ggﬁ?jbéiund
. [dB(A)] at selected Wind Speed in m/s Wind Speed in m/s
Point of Receptor Distance to Nearest Level . .
Reception Height _Ilileargst Turbine Compllance With
ID [m] uE’ntil]ne [ID] Limit (Yes/No)
6or< 7 8 9 10 6or< 7 8 9 10 NPC 232 (C 3)
R78 1.5 1081 2 30.3 30.3 30.3 30.3 30.3 40 43 45 49 51 40 Yes
R79 1.5 1205 2 29.3 29.3 29.3 29.3 29.3 40 43 45 49 51 40 Yes
R80 1.5 1134 2 29.9 29.9 29.9 29.9 29.9 40 43 45 49 51 40 Yes
R81 4.5 1145 2 31.6 31.6 31.6 31.6 31.6 40 43 45 49 51 40 Yes
R82 4.5 1305 2 30.4 30.4 30.4 30.4 30.4 40 43 45 49 51 40 Yes
R8&3 1.5 1356 2 28.3 28.3 28.3 28.3 28.3 40 43 45 49 51 40 Yes
R85 4.5 1477 2 29.4 29.4 29.4 29.4 29.4 40 43 45 49 51 40 Yes
R86 4.5 1488 2 29.4 29.4 294 29.4 29.4 40 43 45 49 51 40 Yes
R92 4.5 657 1 36.1 36.1 36.1 36.1 36.1 40 43 45 49 51 40 Yes
R118 1.5 1095 2 30.4 30.4 30.4 30.4 30.4 40 43 45 49 51 40 Yes
R119 1.5 1064 2 30.7 30.7 30.7 30.7 30.7 40 43 45 49 51 40 Yes
R127 4.5 1448 4 30.9 30.9 30.9 30.9 30.9 40 43 45 49 51 40 Yes
R128 4.5 1437 4 31.0 31.0 31.0 31.0 31.0 40 43 45 49 51 40 Yes
R203 4.5 1438 4 31.6 31.6 31.6 31.6 31.6 40 43 45 49 51 40 Yes
R204 4.5 1209 4 33.2 33.2 33.2 33.2 33.2 40 43 45 49 51 40 Yes
R205 4.5 611 4 39.9 39.9 39.9 39.9 39.9 40 43 45 49 51 40 Yes
R218 4.5 1104 1 32.6 32.6 32.6 32.6 32.6 40 43 45 49 51 40 Yes
R219 4.5 1156 1 31.9 31.9 31.9 31.9 31.9 40 43 45 49 51 40 Yes
R225 4.5 919 2 33.6 33.6 33.6 33.6 33.6 40 43 45 49 51 40 Yes
R226 1.5 943 2 323 32.3 323 323 32.3 40 43 45 49 51 40 Yes
R227 1.5 986 1 30.9 30.9 30.9 30.9 30.9 40 43 45 49 51 40 Yes
R303 4.5 681 1 35.7 35.7 35.7 35.7 35.7 40 43 45 49 51 40 Yes
VLR244 4.5 1448 4 30.9 30.9 30.9 30.9 30.9 40 43 45 49 51 40 Yes
VLR246 4.5 1048 1 31.9 31.9 31.9 31.9 31.9 40 43 45 49 51 40 Yes
VLR247 4.5 966 1 33.7 33.7 33.7 33.7 33.7 40 43 45 49 51 40 Yes
VLR250 4.5 1165 1 30.9 30.9 30.9 30.9 30.9 40 43 45 49 51 40 Yes
VLR251 4.5 907 2 33.6 33.6 33.6 33.6 33.6 40 43 45 49 51 40 Yes
VLR257 4.5 1106 2 31.9 31.9 31.9 31.9 31.9 40 43 45 49 51 40 Yes
VLR258 4.5 625 3 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
GL Garrad Hassan Canada, Inc. 14
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Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario
Calculated Sound Pressure Level at Receptor Sound Level Limit [dB(A)] at Selected Baclf?g:jﬁ?ibslgund
. [dB(A)] at selected Wind Speed in m/s Wind Speed in m/s g
Poi Distance to Level
oint of Receptor Nearest Nearest Compliance With

Reception Height Turbi Turbine ompliance Vi

ID [m] urbine [ID] Limit (Yes/No)

(m] 6or< 7 8 9 10 6or< 7 8 9 10 NPC 232 (C 3)
VLR259 4.5 701 3 37.8 37.8 37.8 37.8 37.8 40 43 45 49 51 40 Yes
VLR263 4.5 1452 3 322 32.2 322 32.2 32.2 40 43 45 49 51 40 Yes
VLR266 4.5 1218 2 31.2 31.2 31.2 31.2 31.2 40 43 45 49 51 40 Yes
VLR272 4.5 1152 3 34.2 34.2 34.2 34.2 34.2 40 43 45 49 51 40 Yes
VLR280 4.5 753 2 353 353 353 353 35.3 40 43 45 49 51 40 Yes
VLR281 4.5 1146 4 34.5 34.5 34.5 34.5 34.5 40 43 45 49 51 40 Yes
VLR282 4.5 1034 4 36.2 36.2 36.2 36.2 36.2 40 43 45 49 51 40 Yes
VLR290 4.5 870 1 343 343 343 343 343 40 43 45 49 51 40 Yes
VLR293 4.5 894 1 33.6 33.6 33.6 33.6 33.6 40 43 45 49 51 40 Yes
VLR294 4.5 1084 4 35.0 35.0 35.0 35.0 35.0 40 43 45 49 51 40 Yes
VLR295 4.5 1059 3 34.7 34.7 34.7 34.7 34.7 40 43 45 49 51 40 Yes
VLR301 4.5 867 3 36.3 36.3 36.3 36.3 36.3 40 43 45 49 51 40 Yes
VLR302 4.5 671 3 38.1 38.1 38.1 38.1 38.1 40 43 45 49 51 40 Yes
GL Garrad Hassan Canada, Inc. 15
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Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario
Table 7-2: Noise Impact Assessment Summary — Participants
Distance to Calculated
Participant ID Height [m] Nearest Turbine Nearest Turbine | Sound Ptl’essure
[m] [1D] I__eve at
Dwelling [dB(A)]
R55 4.5 881 1 34.9
R64 1.5 794 2 34.1
GL Garrad Hassan Canada, Inc. 16
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Document No.:
923-CAMO-R-02

Renewable Energy Approval Application - Noise Impact Assessment —
Ernestown Wind Power Project, Ontario

Issue: E

Final

Table 7-3: Noise level contributions from the Ernestown Wind Farm and the Taylor Kidd Solar Farm from shared receptors

UTM coordinates Noise receptor ID Distance to nearest source Nearest source ID Level of farm [dB(A)] Level
[m] [dB(A)]
Ezﬁ;i]ng No[rrtnh]ing Ernestown Tayé%';afidd Ernestown Tayé(();aljidd Ernestown Tayéc;:al:idd Ernestown Tayécz;alfidd Total
363821 4896651 R127 7 1448 840 T4 Sub 30.1 23.4 30.9
363855 4896687 RI128 6 1437 812 T4 Sub 30.2 23.6 31.0
364453 4898145 R203 3 1438 864 T4 Inv8 30.4 25.5 31.6
364245 4897985 R204 2 1210 610 T4 Inv8 31.8 27.6 332
363390 4897369 R205 1 612 238 T4 Invs 38.2 343 39.9
363844 4896666 VLR244 n/a 1448 830 T4 Sub 30.1 23.5 30.9
362036 4898775 VLR258 n/a 626 1526 T3 Invl 38.5 183 38.5
361943 4898736 VLR259 n/a 701 1579 T3 Tnvl 37.7 18.0 37.8
364018 4899045 VLR263 n/a 1452 1174 T3 Inv6 31.8 22.0 322
363743 4898918 VLR272 n/a 1152 980 T3 Invé 33.8 23.6 34.2
364170 4897674 VLR281 n/a 1146 433 T4 Inv10 322 30.6 34.5
364024 4897551 VLR282 n/a 1034 288 T4 Inv10 33.1 333 36.2
364122 4897795 VLR294 n/a 1084 424 T4 Inv10 32.7 31.2 35.0
363623 4898986 VLR295 n/a 1059 1038 T3 Inv6 343 23.1 34.7
363480 4898797 VLR301 n/a 867 856 T3 Inv6 36.0 24.9 36.3
GL Garrad Hassan Canada, Inc. 17
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Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario

8 CONCLUSION

Based on the approach presented in this NIA, the Ernestown Wind Power Project is compliant with the
MOE noise limits at all Points of Reception and Vacant Lot Receptors within 1,500 m of the Project’s
noise sources, for wind speeds of 6, 7, 8, 9, and 10 m/s.

GL Garrad Hassan Canada, Inc. 18
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APPENDIX A LAND USE, AERIAL PHOTO, AND NOISE ISO-CONTOUR MAPS

GL Garrad Hassan Canada, Inc. 20

GL Garrad Hassan



360000

4904000

\
~Kingston Gardiner TS
Odessa Solar Project

4902000

4900000

'/Lir@lls
(¢ \

4898000

o

——-—-—o__._:/./

v /

366000

4904000

I istonGarding,r.

Hwy 2 Southe
Solar Project (

[

4902000

4900000

1
4898000

o o
1= =]
o =]
Iy - ©
g g
\Milliaven
c
Lake Ontario
o o
(=] [=]
= =]
< - <
3 3
o _-d
| T
360000 366000
Legend I I S Veters = A S _.‘\‘ e
e |V
Project Components ~ Permanent Watercourse
* Ernestown - Intermittent Watercourse E R N E S TOW N
Wind Farm /\/ Expressway / Highway Wind Park -
€O investigation Area /\/ Arterial / Collector
(1500 m)
/~\/ Local Road / Street
Permanent Waterbody NEIGHBOURING SOLAR FARMS
Other Components
p < PaimianentWeland NEAR THE ERNESTOWN WIND FARM
. sl B Pit/ Quarry
Ed Existing Substation B Other Building 2300112121148
*— Pipeline I Wooded Area December 11, 2012
e— Transmission Line Park / Sports Field GL Garrad Hassan
Railway Municipal Boundar:
a B ¥ Projection: UTM Zone 18, NAD83
Sources: ESRI, OBM, CanVec, Geobase and Loyalist Township.
Geobase®, © Her Majesty the Queen in Right of Canada. Ontario Minister of Natural Resources.
Al rights reserved




4902000

4901000

4900000

4899000

4898000

4897000

4896000

360000 361000 362000 363000 364000 365000
1 1 ]
‘ b \ | \\
=il "R 7 o \
) Li \ " O ; J
Yoy L 7~ (€]
| Ty ¢ Ontario-) 7 o 3
- f 5 \ 1l f/’ i oz
L) & A 1§ e o ) W
b .

o ) " o
n 7 ,f//
b (=
W

P

f,,\.rég Shown

Lake
Ontario

\uk
N\ MILLHAY

Lake Ontario

o

Investigation Area
(1500 m)

A Wind Turbine (5)

@ Participating Receptor

] 1-Storey Receptor
B 2-Storeys Receptor

Vacant Lot Receptor
Existing Substation
Transmission Line

Expressway / Highway
Arterial / Collector

Local Road / Street

Railway

=
it

Intermittent Watercourse
Pipeline
Other Building

Permanent Waterbody

Permanent Wetland
Park / Sports Field

Municipal Boundary

I T T I T
360000 361000 362000 363000 364000 365000
Legend
Project Components Other Components Permanent Watercourse  Land Use Designations [ . L A I
‘ -\_‘ | | R TA "

Aggregate

Agricultural
Environmental Protection
Environmentally Sensitive
Industrial

Open Space

Rural

DONERE00O

Shoreline Residential

LAND USE DESIGNATIONS

923-004-121211-01-AB

December 11, 2012

GL Garrad Hassan

Projection: UTM Zone 18, NADS3
Sources: OBM. CanVec, Geobase and Loyalist Township.

Geobase®, © Her Majesty he Queen in Right of Canada, Ontario Minister of N alural Resourtes
All rights resenved

4902000

4901000

4900000

4899000

4898000

4897000

4896000



4901000

4900000

4899000

o
o
(=
(=]
(=13
]
<

4897000

4896000

Legend

Project Components
A Wind Turbine (5)

O investigation Area
(1500 m)

Other Components
B 2-Storey Receptor
ﬂ Municipal Boundary

361000

L AN
361000

Taylor Kidd Solar Farm

Transformer

Substation

362000

362000

363000

363000

0 125 250 500 750 1,000
N N 00000 B Meters

364000 365000

Lalks Ontarfe

364000 365000

ERNES

PROPOSED WIND TURBINE LAYOUT
AND AERIAL PHOTOS

923-001-121211-01-AB
December 11, 2012
GL Garrad Hassan

Projection: UTM Zone 18, NAD83
Sources, ESRI, OBM, CanVec, Geobase, Horizon Legacy Energy Corp.,

and Loyalist Township.
Geobase®, © Her Majesty the Queen in Right of Canada, Ontario Minister of N atural Resources
All ights reserved

4901000

4900000

4899000

4898000

4897000

4896000




4902000

4901000

4900000

4899000

4898000

4897000

4896000

4895000

360000

361000

362000

363000
1

364000 365000

)
A/

L]

Lo Sh‘bv;rn_'
| ' &
: ﬁ\h; B M /

—MILLHAVEN ROAD

..\

\
\
\

. BATH ROAD

Lake Ontario

Lake
BT Ontario / :
S =
g / /
- v i i -
1 1 1 I I I
360000 361000 362000 363000 364000 365000
0 125 250 500 750 1,000

Legend - — s——eters

Project Components Other Components *—  Pipeline [ "N T C T/ ) N

L Wind Turbine (5) ®  1-Storey Receptor Il Other Building . I\ ‘.\‘ [ \ ] ( \’\ J\\‘

| 5 Wind Park
€ hwesigstion Ares 2-Storeys Receptor Permanent Waterbody
(1 500 m) W Vacant Lot Receptor Permanent Wetland
@) Participating Receptor Ed  Existing Substation Park / Sports Field PREDICTED SOUND LEVELS
—— FOR WIND TURBINES
*—  Transmission Line o]
wrinicipal Boyndary (WIND SPEED OF 6 M/S)
Predicted Sound Level #\/ Expressway / Highway LAYOUT 29 - ENERCON E82 2.0
t Wind S d of 6 m/ i
at Wind Spee mis /N Arterial / Collector Taylor Kidd Solar Farm
Nt - 2001130524 0948
- 40 dB(A)at 1.5m agl /\/ Local Road / Street = Transformer / Inverter Cluster
~_ 40 dB(A) at 4.5m agl* —— Railway R o WMay 24,2013
*agl: above ground level Permanent Watercourse GL Garad Hassan
Intermittent Watercourse

Projection: UTM Zone 18, NADS3

Sources: OBM, CanVec, Geobase and Loyalist Township

Ceobase®. © Her Magesty the Cueen in Right of Canada. Ontanc Minisser of Natural Resourtes
AB righes resenved

4902000

4901000

4900000

4899000

4898000

4897000

4896000

4895000



4902000

4901000

4900000

4899000

4898000

4897000

4896000

\
N
,/////

360000

361000
1

362000

363000
|

364000

365000
|

R

;_;fOn_re‘f,foi | Lﬁ

,\ </ w.l-' _ /&régtg;‘:wﬁ )

Lake

Ontario

\
\.

) 25781 6
B \—72:5:

!

\ 73"?&8/ 280
N

74 %

' ] '\
:{.ﬁfﬁ'}n-
1

=413
WS

\.
\

Lake Ontario

Intermittent Watercourse

1 I I I 1 I
360000 361000 362000 363000 364000 365000
0 125 250 500 750 1,000
Legend T B a— eters
Project Components Other Components *— Pipeline ~ i o : .
-y f
INEDS )
Q Investigation Area ®  1-Storey Receptor Il Other Building I - | \ \ [ s I L \ \ N
(1500 m) Wind Pa
W 2-Storeys Receptor Permanent Waterbody " . .
A Wind Turbine (5) ¥ Vacant Lot Receptor 5% Permanent Wetland
@  Participating Receptor E  Existing Substation 7 Park/ Sports Field PREDICTED SOUND LEVELS
;s FOR WIND TURBINES
*— Transmission Line ﬁ Municipal Boundary (WlND SPEED OF 8 M a"S}
Predicted Sound Level #\/ Expressway / Highway LAYOUT 29 - ENERCON E82 2.0
at Wind Speed of 8 m/s :
A/ Arterial / Collector Taylor Kidd Solar Farm
s 45 dB(A) at 1.5m ag|' / PZO01- 13052400 A8
AN R et == Transformer / Inverter Cluster G L
o 45dB(A) at 4.5m agl* —— Railway B Substation May 24, 2013
. H
agl: above ground level Permanent Watercourse Camad Hepen

Projection: UTM Zone 18, NADB3
Sources: OBM, CanVec, Geobase and Loyalist Township.

Cachaa®. © Her Muesty ihe Queen in Right of Canada. Cniario Minister of Haaeal Resources
A rghés resenved

4902000

4901000

4900000

4899000

4898000

4897000

4896000



APPENDIX B SAMPLE CALCULATION FOR NOISE MODELING

Resulting A-weighted sound pressure level at Receptors R205 and VLR258

The calculation of cumulative receptor noise levels from wind turbines uses the methodology of ISO
9613-2, “Acoustics — Attenuation of sound during propagation outdoors: Part 2: General method of
calculation”. These calculations are conducted with CadnaA (which is an implementation of 1ISO 9613-1
and ISO 9613-2).

As an example, in this appendix, the results are presented at Point of Reception R205 and VLR258. The
following conditions were used:

o Turbine locations (Appendix F);

e Receptor locations (Appendix C).

Turbine characteristics and modelling parameters:

e Hub-heights: 98 m (E82 2.0 MW);

e Ambient air temperature: 10°C;

o Ambient barometric pressure: 101.32 kPa;

o Relative humidity: 70%;

e Wind speed (10 m agl): 6 m/s;

e Source ground factor: 0.7,

e Middle ground factor: 0.7,

e Receptor ground factor: 0.7, and

e See Table 5-1 for broadband and octave band sound power levels.
The following table presents an example result and intermediate values of the calculations as the A-
weighted sound pressure levels at two chosen example receptors, due to each turbine, substation or
inverter and each octave band. The net results, the A-weighted sound pressure level at the example

receptors R205 and VLR258 for all bands and all noise sources within 5000 m of the example receptor,
are 39.9 and 38.5 dB(A), respectively.
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Sample Calculations

Sound Pressure Levels at R205

Octave Band Sound Pressure Levels Broadband
Source ID | Distance* [dB(A)] SPL by
[m] 32 63 125 250 500 1000 | 2000 | 4000 | 8000 Source
Hz Hz Hz Hz Hz Hz Hz Hz Hz [dB(A)]
Emeﬁ"wn 2739 N/A 10.5 10.9 12.3 14.1 9.9 -12.3 + + 18.8
Eme]?;"wn 2636 NA | 109 | 113 | 128 | 146 | 106 | -11.0 | -852 + 19.3
Eme;;"w“ 1457 N/A 16.2 17.0 19.1 22.0 20.1 5.6 -41.4 + 26.4
EmeTS;"W“ 620 N/A | 237 | 249 | 274 | 311 | 306 | 211 65 | -59.5 35.6
EmeTS;"W“ 750 N/A 22.0 23.1 25.6 29.2 28.5 18.1 -12.5 | -76.4 33.7
Tsayl"r Kidd 290 -8.6 10.6 16.2 18.7 27.3 24.2 18.7 6.7 -26.7 30.0
ubstation
T‘;‘Y‘Or Kidd 585 NA | -19 39 175 | 145 5.0 4.0 08 | -63.0 19.8
nverterl
Ti;ylor Kidd 491 NA | -05 5.6 19.1 16.2 6.8 6.4 53 | -50.5 21.4
nverter2
Taylor Kidd 409 NA | 07 74 | 206 | 178 | 86 8.7 95 | -394 23.1
nverter3
Taylor Kidd | 3 NA | 26 | 99 | 230 | 202 | 112 | 118 | 149 | 257 257
nverter4
Taylor Kidd 238 NA | 42 123 | 252 | 225 | 136 | 146 | 194 | -15.1 282
nverterS
T?Ylor Kidd 616 NA | 22 3.4 170 | 140 45 33 06 | -66.9 19.3
nverter6
T*I‘Y“’r Kidd 548 NA | -14 4.6 18.1 15.1 5.7 4.9 26 | -58.0 20.4
nverter7
T'ilyl‘” Kidd 496 NA | -06 55 190 | 16.1 6.7 6.3 51 | -512 213
nverter8
Taylor Kidd 453 NA | 00 64 | 198 | 169 | 7.7 7.4 73 | 453 222
nverter9
Taylor Kidd 425 NA | 05 70 | 203 | 175 | 83 8.2 87 | -415 2238
nverter10
Total A-Weighted Broadband Sound Pressure Level 39.9
* Includes the heights of noise sources and receptors.
+ Indicates values below -88.0 dBA
N/A: Value of 32 Hz frequency not available for the inverter.
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Sound Pressure Levels at VLR258

Octave Band Sound Pressure Levels Broadband
Source ID Distance* [dB(A)] SPL by
[m] 32 63 125 250 500 1000 | 2000 | 4000 | 8000 Source
Hz Hz Hz Hz Hz Hz Hz Hz Hz [dB(A)]
Emeﬁ"wn 1327 N/A 17.0 17.8 20.1 23.1 214 7.6 363 + 275
EmeTS;"W“ 819 N/A 21.2 223 24.8 283 274 167 | -155 | -85.2 32.7
Em"TS;‘)W“ 633 N/A 23.5 24.7 27.2 30.9 30.4 20.8 72 -61.2 35.4
EmeTSfW“ 1360 N/A 16.8 17.6 19.8 22.8 21.1 7.1 37.6 + 27.2
EmeTS;"W“ 1262 N/A 17.4 18.3 20.6 23.6 22.1 8.7 -33.8 + 28.0
Tsayl"r Kidd | 50e6 285 | 95 37 | 25 26 37 | 200 | -73.4 + 52
ubstation
Taylor Kidd |56 NA | 95 | -53 8.4 46 65 | -132 | 381 + 102
nverterl
TaylorKidd 11606 NA | -100 | -58 7.9 40 72 | -144 | 412 + 9.7
nverter2
Taylor Kidd | 1680 NA | -103 | -62 7.4 35 79 | -155 | -44.0 + 9.2
nverter3
TaylorKidd 11776 NA | -156 | -76 3.4 219 | 2135 | 216 | -524 + 49
nverter4
Taylor Kidd |53 NA | -159 | 80 29 25 | 2141 | 227 | 553 + 44
nverters
Taylor Kidd |77, NA | -108 | -67 6.9 2.9 87 | -168 | -474 + 8.6
nverter6
TaylorKidd | 1850 NA | -112 | 71 6.4 23 93 | -17.9 | -50.4 + 8.1
nverter?7
T*I‘yl"r Kidd 1921 NA | -115 | 75 6.0 1.9 99 | -189 | -53.0 + 7.7
nverter8
Taylor Kidd | 5003 NA | -118 | -79 56 14 | -106 | -201 | -56.1 + 73
nverter9
Tavlor Kidd | 2073 NA | -121 | 82 52 09 | -11.1 | 211 | -587 + 6.9
nverterl1 0
Total A-Weighted Broadband Sound Pressure Level 385
* Includes the heights of noise sources and receptors.
+ Indicates values below -88.0 dBA
N/A: Value of 32 Hz frequency not available for the inverter.
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Document No.: Renewable Energy Approval Application - Noise Impact Assessment — Issue: E Final
923-CAMO-R-02 Ernestown Wind Power Project, Ontario
Point of . i Point of . i
APPENDIXC ~ COORDINATES oo | Easting [ | Norting oo | Easting ] | NOThing
OF POINTS OF RECEPTION D b
) ] R27 362619 4901144 R69 361293 4900183
goordlpates ((;fVall mideleﬁl Points fOf R28 362607 4901203 R70 361385 4900193
eception an acant Lot Receptors for
P . P . R29 362564 4901275 R71 361322 4900083
the Emestown = Wind Power Project R30 362568 4901319 R72 361221 4900238
(UTM18-NADS3 projection) are given in
the tables below: R31 362547 4901352 R73 361147 4900161
R32 362504 4901388 R74 361143 4900004
R33 362510 4901424 R75 361088 4899941
Point of . Northing R34 362498 4901460 R76 361052 4899790
Reception | Easting [m] [m]
D R47 362565 4900835 R77 361030 4899763
R48 362500 4900807 R78 360887 4899600
RS 363392 4901137
R49 362413 4900756 R79 360763 4899612
R9 363482 4901035
R50 362369 4900746 R80 360835 4899541
RI10 363397 4901023
R51 362286 4900715 R8I 360831 4899455
RI11 363167 4901050
R52 362203 4900680 RS2 360672 4899432
RI2 363107 4901030
R53 362087 4900612 R83 360616 4899486
RI13 363058 4901015
R54 361946 4900657 R85 360524 4899276
R14 362995 4900996
R56 361914 4900761 R86 360527 4899215
RIS 362945 4900972
R57 361826 4900747 R92 362835 4900584
R16 362861 4901039
R58 361787 4900644 R118 361180 4900346
R17 362828 4901007
R59 361828 4900497 RI119 361194 4900316
RIS 362860 4900935
R60 361729 4900470 R127 363821 4896651
R19 362821 4900920
R61 361701 4900524 R128 363855 4896687
R20 362776 4900972
R62 361662 4900507 R203 364453 4898145
R21 362743 4900967
R63 361599 4900459 R204 364245 4897985
R22 362777 4900903
R65 361581 4900267 R205 363390 4897369
R23 362737 4900878
R66 361465 4900292 R218 361840 4900806
R24 362680 4900875
R67 361193 4900173 R219 361931 4900942
R25 362674 4901038
R68 361273 4900134 R225 361309 4900227
R26 362657 4901097
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Reception | Easting [m] | N7
1D
R226 361511 4900411
R227 362723 4900956
VLR244 363844 4896666
VLR246 362795 4901005
VLR247 361941 4900712
VLR250 362994 4901067
VLR251 361181 4900037
VLR257 361116 4900292
VLR258 362029 4898775
VLR259 361943 4898736
VLR263 364018 4899045
VLR266 361140 4900479
VLR272 363743 4898918
VLR280 361407 4900088
VLR281 364170 4897674
VLR282 364024 4897551
VLR290 362138 4900734
VLR293 362437 4900865
VLR294 364122 4897795
VLR295 363623 4898986
VLR301 363480 4898797
VLR302 363296 4898713
R303 362933 4900559
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APPENDIX D

COORDINATES OF PARTICIPANTS

Coordinates of all modeled participants for the Ernestown Wind Power Project (UTM18-NADS3
projection) are given in the table below.

Participant ID Easting [m] Northing [m]
55 361898 4900547
64 361665 4900320
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APPENDIX E TURBINE TECHNICAL SPECIFICATIONS
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Sound Power Level
of the
Operational Mode 2000 kW
(Data Sheet)
Imprint
Editor: ENERCON GmkH = Dreekamp 5 » 26605 Aurich = Germany
Telephone: 0£941-927-0
Fax: (:£941-927-109
Copynght: Unless otherwize specified in this document, the contents of this document are protected by copynght of
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Updates: ENERCON GmbH reserves the right to continuously update and modify thiz document and the items
described therein at any tme without prior notice.
Revision
Revision: 10
Depariment: EMERCON GmbH / Site Assesement
Glossary
WEC means an ENERCON wind energy converter.
WECs means more than one ENERCON wind energy converter.
Document information: £ Copyright EMERCON GmbH. All rights reserved.
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Sound Power Level for the E-82 E2 with 2000 kW rated power

in relation to wind speed at 10 m height
hub height
78m 85 m 98 m 108 m 138 m
Ve
in 10 m height
5 mls 96,3 dB(A) 96.6 dB(A) 97.2 dB(A) 97.5 dB{A) 96.2 dB(A)
6 m/s 100.7 dB{A) 101.0 dB{A) 101.6 dB(A) 101.9 dB(A) 102.6 dB{A)
7 mls 103.3 dB({A) 103.5 dB{A) 103,5 dB(A) 103,5 dB{A) 103,5 dB(A)
8 mls 103,5 dB(A) 103,5 dB{A) 103,5 dB(A) 103,5 dB{A) 103,5 dB(A)
9 mis 103,5 dB(A) 103,5 dB(A) 103,5 dB(A) 103,5 dB{A) 103,5 dB{A)
10 mis 103,5 dB{A) 103,5 dB{A) 103,5 dB(A) 103,56 dB{A) 103,5 dB(A)
95% rated power 103,5 dB(A) 103,5dB(A) | 103,5dB(A) | 103,5dB(A) | 103,5dB{A)
Weasired vame at 9o9 | CTfrTnranEee s 102.5 dB{A)
rated power b KCE 2009244-03.04
in relation to wind speed in hub height
wind speed at hub
height [m/s] 7 8 ] 10 11 12 13 14 15

50“""E§§;‘§]’Lm' 96.6 | 900 | 1026 | 103.5 | 1035 | 103.5 | 103.5 | 1035 | 1035

1. The relation between the sound power level and the standardized wind speed in 10 m height as
shown above is valid on the premise of a logarthmic wind profile with a roughness length of
0.05 m. The relation hetween the sound power level and the wind speed at hub height applies for
all hub heights. During the sound measurements the wind speeds are derived from the power
output and the power curve of the WEC.

2. A tonal audibility of Alsx = 2 dB can be expected over the whole operational range (valid in the
near vicinity of the turbine according to IEC 61 400 -11 ed. 2).

3. The sound power level values given in the table are valid for the Operational Mode 2000 kW
(defined via the rotational speed range of 6 — 17,5 rpm). The respective power curve is the
calculated power curve E-82 E2 ZMW dated November 2009 (Rev. 3.x).

4. The values displayed in the tables above are based on official and internal measurements of the
sound power level. If available the official measured values are given in this document as a

Document information: & Copyright ENERCON GmbH. All rights reserved.
Author/Revisor date: Schi 03,2010
Approved | date: MEC/ D4/ 2010 | Decumentname SIAS-04-3PL £-82 E2 ZMW Revl_O-eng-eng.doc
Revision /date: 1.0/ April 2010
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reference (in italic print). The extracts of the official measurements can be made available upon
request. The values given in the measureament extracts do not replace the values given in this
document. All measurements have been carried out according to the recommended German and
international standards and guidelines as defined in the measurement reports, respectively.

Due to the typical measurement uncertainties, if the sound power level is measured according o
one of the accepted methods the measured values can differ from the values shown in this
document in the range of +/- 1 dB.

Accepted measurement methods are:

a) IEC 61400-11 ed. 2 (Wind turbine generator systems — Part 11: Acoustic noise measurement
techniques; Second edition, 2002-12%), and

b) the FGW-Guidelines (.Technische Richtlinie fir Windenergieanlagen — Teil 1: Bestimmung der
Schallemissionswerte®, published by the association “Fordergesellschaft fur Windenergie
eM.", 18" revision).

If the difference between tofal ncise and background noise during a measurement is less than
6 dB a higher uncertainty must be considered.

For noise-sensitive sites it is possible to operate the E-82 E2 with reduced rotational speed and
reduced rated power during night time. The sound power levels resuiting from such operational
mode can be provided in a separate document upon request.

The sound power level of a wind turbine depends on several factors such as but not limited to
regular maintenance and day-io-day operation in compliance with the manufacturer's operating
instructions. Therefore, this data sheet can not, and is not intended to, constitute an express or
implied warranty towards the customer that the E-82 E2 WEC will meet the exact sound power
level values as shown in this document at any project specific site.

Diocument information: £ Copyright ENERCCON GmbH. All rights reserved.

AuthorRevisor! date Schf 03.2010 -
Approved | date: MK D44 2010 | Documentname SIAS-04-5PL E-82 E2 IMW Rewl_0-eng-eng.doc
Revision /date 1.0/ April 2010
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1 l l l J CONSULTING ENGINEERS
Summary of Test Report
{Conversion of hub height of 108 m to 98 m) /1{
Basic sheet "Gerdusche” (MNok&e), according to the
"Technische Richtlinien fiur Windenergieanlagen, Teil 1: Bestimmung der Schallemissionswerte™
(Technical Guidaknes for Wind Energy Converfers, Part T: Determination of sonnd amiiss iok values)
Few. 18 afFebrary 1, 2008 (Editor: Fim ergesellschatt Ulndanergie & M Sresemannplate 4, 024103 Kieh
Extract of Test Report 209244-04 02 IEC
on noige emiszion of wind energy convetter oftype E-82 B2
General Data Technical Data (manufacturer’s specifications)
Manufacturer of WWEC: Enercon GmbH Rated pover (generator): 2000 kW (reduced)
Serial num ber: G267 Diameter of rotor: 52 m
Location of WEC (ca.) 26629 Grolefehn Huk height abowve grounc: 98 m =
Feographic co-ordinate s GHK longitude: 34 15287 Type oftower. conical tube tower
GH latitude: 5914701 P ovwer cortrol: Pitch
Complementary rotor data Complementary data of gear unit and generator
{manufacturer’s specifications) {manufacturer's specifications)
Manufacturer of rotor blade:  Enercon M anufacturer of gear unit: not applicable
Type of rotor blade: E&2E2 Type of gear unit: not applicable
Blade setting angle: wariahble Manufacturer of generator Enetrcon
Mumber of rotar blade s 3 Type of generstor: E-E2E2
Fotor speed range: Gto18 rpm.imode OM I | Senerator speed range: Eto 18 rpm. (mode M 1Y
Cdculaed Perommance Chart EMERCO N E-82 E2; 2,000 k' calculzted by ENERCOM (Fev. 300
Reference Point Hoise emission )
standardized wind speed in true electrical poveer parameters Observations
10 m height
ams SE3 Ky o [
&ms" 1,038 kiy 100.0 dBa)
7ms" 1,561 kwy 101.8 dBCA)
sabnd povierleyel Haks gms" 1.804 KW 102 5 dB(4)
ams" 2,000 ki 102.5 dB&)
10ms" 2,000 kv 102.0 dBCA)
SmE 563 kv Tz (D]
Ems’ 1,038 kw =-3.0dB
e — 7ms" 1,561 kw -28dB
tornal audibility ALagx Sms 1.904 Ky .23
ams" 2,000 kwy 0.0d8
10ms" 2,000 kv -02dB
sms 63 kWY -- KB
Gms" 1,038 kwy 0dB
im pulze adjustnent for 7mz" 1,561 kW 0dB
anall distances K Gms" 1,904 ki 0de
Ims" 2,000 kwy 0dB
10ms" 2,000 kv 0de
Third-octawe band sound powver lewel forv,=5 mes" in dE(A)
Frequency 500 = D] 00 125 160 Z00 50 5 300 500 [EE3]
Frequency 200 1000 1280 1 500 2,000 2500 3,150 4,000 5,000 6,200 S000 ] 10,000
Octawve band sound pover Lewe forw, =45 me™ in dBA)
Frequency | =] T 125 | =] | =] [ 10 | =zooo | &m0 | enooon
P [ R T T SN R —
Third-octawe band sound powver lewel for w, =6 me™ in dECA)
Frequency A0 53 a0 100 125 160 200 280 315 400 S00 G320
Luse 76 | and 329 853 ar.7 246 853 a7.4 855 | 670 | 886 | 914
Frequency 200 1000 1280 15600 2,000 2500 3,150 4,000 5000 £ 300 S000 ] 10,000
Luse 0.8 a0.5 99.3 86.8 g2.9 7491 742 59.4 54.4 535 BB 6 7449
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Oct=we band =ound power lews for we =6 ms™" in dB(A)

Frequency | 63 [ s [ 2s0 | so T 4000 [ =2oo0 [ 4om ] soo0
e | ﬁ.?* | 9049 | 922 | o944 | %.1 | % | Tﬁﬁ | ?5.8_
Third-octawe band sound pover level fore, =7 msin dB)

Fragquency 0 52 20 100 25 50 200 250 215 400 S0 E20
Luwnp 798 | 803 828 EEE] 896 | 851* [ BA5* | 891 99.0* | o05* | o08* | 933
Frequency =uln] 1,000 1,260 1600 2000 2a00 2180 000 S000 G200 2000 § 10000
B 92§ 9.5 91.6 w 85§ 31.4 7.4 ?1.6_ fifi.0 fifi.2 ﬁ 754
Octawe band sound power lewe forwg =7 me in dBCA)

Frequency | 63 | 125 | 250 | A00 | o000 | zoomo | a0m | =000
[ | 859 | 919 | 833 | G965 | &r1 | #13 | 780 | T?.Q_
Third-oct=zwe band sound pover lewel forv, =& me"' in dBCA)

Frequency a0 o] 20 100 125 60 200 280 215 00 S0 G20
[ g 79.9 2.7 24.7 a0.4 367 86.4 a0 91.1 922 1915 ) 937
Frequency 200 4.000 1. 260 1,600 2.000 2,500 3180 400 S000 6300 | 000 10,000
Luise 932 93.0 9.0 L] 870 827 77y 73.7 679 65 6 57.1 720
Octawe band sound power lewe forwg =8 ms " in dBA)

Frequency | ] | 125 | 250 | 500 | A000 | 2,000 | 4000 | _s000
Tazre I 54 | 927 | 944 | o2 | 95 | 923 | 796 | 7349
Third-octave band sound pover level forw, =9 ms™ in dBCA)

Fraquency a0 53 a0 400 125 G0 200 50 315 001 S0 &30
Liwse 783 9.9 | 827 848 916 866 86.1 e 90.A EIE TS K
Frequency 200 000 | 1250 1,600 2,000 2,50 2180 4000 5000 5200 | 2000 10,000
e 931 93,1 9&&!.9 871 82 ?BE ?4.5_ fa.5 fii.0 G671 715
Oct=we band sound power lews for g =9 me" in dBIGA)

Frequency | 5 | 125 | 250 | 500 |  1o00 | 2000 | 4000 | s000
Loe | 854 | 4934 | U39 | 97.0 | 975 | 9_2 ] | 803 | EER
Third-oct=we band sound povver lewel for w,= 10 me” in dB(E)

Fragquency a0 =} 20 100 25 60 200 250 215 400 S0 520
Luwnp T8 V9.6 82.5 844 91.4 864 | 851* | 8RO gu.0* | 90.3* | 905|924
Frequency 200 1,000 1,250 1,600 2,000 2500 3,180 <000 5000 6300 3,000 | 10,000
Lo ] g2 | 835 | 907 K] 245 201 7E .0 705 <tk Gri | 714
Octawe band sound power lewe forw, =10 ms" in dBrA)

Frequency | 63 | 125 | 250 | A00 | o000 | zomm | ao0m | =000
Liusc | 857 | 833 | @23 | @55 | o873 [ @33 [ &5 | 740

This summary of the fest report i walid only in combination with the cerific ation of the manufacturer of 020520110,
These specificgions do not replace thetest report mentioned abowe [particularl v for noi=e immission predictions).
Obzervations: (1) Mowvalues available due to meteorological conditions

F Difference between woking and badcground noise < 6 dB, correction by 1.3 dB

4] Difference betwzenwonking and badkground noise < 2 dB, values zhall not be presentad

== Caonversion of hub heightof 102 mto 22 m
M4ind turbine generator systems — Part 11: Acoustic noise; measurement techniques (IEC §4400-11:2002 and A1:2008);
Germman version DIN EN 61400 112007

Measured by KATTER Consulting Engineers
- Rheine - Frig [ L_' (M) !
Dater Bi0G2010 L A Ve, \dane ity
pizz o i. % Dipldng. O, Bunk i. & Dipl-lng. J.Weinheimer
vl KOTTER
E-L"—ﬂ;!
-y
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APPENDIX F COORDINATES OF TURBINES

Coordinates of turbines considered in the Ernestown Wind Power Project are listed below in

UTM18-NAD83 projection.

Turbine ID Easting [m] Northing [m]
Tl 362573 4899981
T2 361968 4899586
T3 362633 4898610
T4 363041 4897871
TS 362747 4897742

Coordinates of noise sources considered in the adjacent solar projects are listed below in UTM18-NAD&3

projection.

Napanee TS Taylor Kidd Solar Energy Project

Source ID Easting [m] Northing [m]
TKSub 363660 4897475
TKInv1 363312 4897949
TKInv2 363347 4897858
TKInv3 363381 4897778
TKInv4 363426 4897678
TKInv5 363459 4897597
TKInv6 363596 4897949
TKInv7 363636 4897858
TKInv8 363671 4897778
TKInv9 363711 4897688

TKInv10 363742 4897607
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Kingston Gardiner Hwy 2 South Solar Energy

Project
Source ID Easting [m] Northing [m]
H2Sub 366586 4903350
H2Inv1 366526 4903226
H2Inv2 366677 4903239
H2Inv3 366584 4903091
H2Inv4 366733 4903105
H2Inv5 366639 4902958
H2Inv6 366789 4902972
H2Inv7 366695 4902825
H2Inv8 366845 4902839
H2Inv9 366751 4902692
H2Inv10 366901 4902705

Kingston Gardiner TS Odessa Solar Energy

Project
Source ID Easting [m] Northing [m]
OdSub 358838 4902880
OdInv1 358436 4903562
OdInv2 358488 4903442
OdInv3 358546 4903308
OdInv4 358646 4903091
OdInv5 358659 4902987
OdInv6 358801 4903280
OdInv7 358653 4903575
OdInv8 358668 4903442
OdInv9 358867 4903104
0dInv10 358912 4903001
GL Garrad Hassan Canada, Inc. 39

GL®
GL Garrad Hassan



