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IMPORTANT NOTICE AND DISCLAIMER

1. This document is intended for the sole use of the Customer as detailed on the front page of this document to
whom the document is addressed and who has entered into a written agreement with the DNV GL entity issuing
this document (“DNV GL”). To the extent permitted by law, neither DNV GL nor any group company (the "Group")
assumes any responsibility whether in contract, tort including without limitation negligence, or otherwise
howsoever, to third parties (being persons other than the Customer), and no company in the Group other than
DNV GL shall be liable for any loss or damage whatsoever suffered by virtue of any act, omission or default
(whether arising by negligence or otherwise) by DNV GL, the Group or any of its or their servants, subcontractors
or agents. This document must be read in its entirety and is subject to any assumptions and qualifications
expressed therein as well as in any other relevant communications in connection with it. This document may
contain detailed technical data which is intended for use only by persons possessing requisite expertise in its
subject matter.

2. This document is protected by copyright and may only be reproduced and circulated in accordance with the
Document Classification and associated conditions stipulated or referred to in this document and/or in DNV GL’s
written agreement with the Customer. No part of this document may be disclosed in any public offering
memorandum, prospectus or stock exchange listing, circular or announcement without the express and prior
written consent of DNV GL. A Document Classification permitting the Customer to redistribute this document
shall not thereby imply that DNV GL has any liability to any recipient other than the Customer.

3. This document has been produced from information relating to dates and periods referred to in this document.
This document does not imply that any information is not subject to change. Except and to the extent that
checking or verification of information or data is expressly agreed within the written scope of its services, DNV GL
shall not be responsible in any way in connection with erroneous information or data provided to it by the
Customer or any third party, or for the effects of any such erroneous information or data whether or not
contained or referred to in this document.

4. Any energy forecasts estimates or predictions are subject to factors not all of which are within the scope of the
probability and uncertainties contained or referred to in this document and nothing in this document guarantees
any particular wind speed or energy output.

KEY TO DOCUMENT CLASSIFICATION

. . . For disclosure only to named individuals within the Customer’s
Strictly Confidential : organisation.

For disclosure only to individuals directly concerned with the
Private and Confidential . subject matter of the document within the Customer’s
organisation.

Commercial in Confidence - Not to be disclosed outside the Customer’s organisation.

DNV GL only : Not to be disclosed to non-DNV GL staff

Distribution for information only at the discretion of the Customer
. . (subject to the above Important Notice and Disclaimer and the
Customer’s Discretion : terms of DNV GL'’s written agreement with the Customer).

Available for information only to the general public (subject to the

Published above Important Notice and Disclaimer).
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1 INTRODUCTION

GL Garrad Hassan Canada, Inc. (“DNV GL”) was retained by Henvey Inlet Wind LP (the “Proponent” or
“Pattern™) to prepare a Noise Impact Assessment (NIA) of the Henvey Inlet Wind Project (the “Project”).

Although the Project is located within the Henvey Inlet First Nation Reserve, on federal land, it is important
to note that this NIA was prepared 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]. It also follows the
Ontario Ministry of the Environment and Climate Change (MOECC) 2008 NPC Noise Interpretation
Guidelines [2] (the Noise Guidelines).

The proposed Project is located approximately 70 km north of Parry Sound, and on the east cost of the
Georgian Bay. The layout being evaluated was provided by the Proponent [3] and consists of 99 wind
turbine locations. The current layout has a nameplate capacity of 317.4 MW. DNV GL notes that the
anticipated nameplate capacity of the Project is estimated to be 300 MW. The proposed layout contains four
different V126 Vestas wind turbines models. The two substation transformer locations have been determined
and they have been included in this assessment.

The objective of this assessment is twofold:

1. 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

2. Predict the noise levels generated by the Project at all Points of Reception (PoR) within 1,500 m of
the Project turbines. Note, all receptors located on Reserve lands are considered a “Participating
Receptor” for the purpose of this assessment, thus MOECC noise limits do not apply.

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 1
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2 GENERAL DESCRIPTION OF PROJECT SITE

2.1 General characteristics

A map of the Project area is shown in Appendix A. Project components will be installed on Henvey Inlet First
Nation Reserve land. Energy generated by the Project will be collected via overhead or underground cabling
and directed to two on-site substations. The Project can be considered to have a North section and a South

section, divided by the inlet.

The Project lies on predominantly flat woodland that includes various water bodies and wetlands. Figure 2-1
shows an example of a typical view of the land and features of the study area.

2.2 Land use description

The development pattern is typical of the Georgian Bay East coast area. Dwellings are located mostly along
the coast line of the Georgian Bay and Key River. The Project area is currently used for outdoor recreational
purposes. The surrounding area mostly consists of Crown Land and French River Provincial Park. There are

no operational wind farms or solar farms within 5 km of the project area. Figure 2-1 presents a typical view
of the land from the shore line, including typical natural features of the Project area.

Figure 2-1 Sample photo of the Project study area

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 2
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2.3 Points of reception

The Noise Guidelines 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. A PoR can also be located on a vacant lot (vacant lot receptor or VLR) that has
residence as a permitted use and are identified as Vacant Lot Receptors (VLR).

The Project is located on First Nation Reserve land where no set lots are delineated within the Reserve.

DNV GL consulted the First Nation Band to understand the future Band uses of the Project area. The First
Nations Band has indicated that the building of the turbines will not impact any future uses on the site. The
project area is surrounded by Crown Land, and French River Provincial Park. No new dwellings are permitted
within the areas surrounding the Project. No campsites within French River Provincial Park are located 1,500
m from the Project.

DNV GL concludes that there are no VLRs within the Project area or within 1,500 m of the Project as per the
O. Reg. 359/09 and the Noise Guidelines since all private lands contain an existing dwelling.

PoR locations for the Project, also referred to as receptors, were identified by DNV GL using base data from

recent aerial photos and field reconnaissance completed in June 2015 to verify locations and building types.
The height of each PoR, taken to be 1.5 m for one-storey houses and 4.5 m for two-storey houses, was also
noted. All PoRs, as defined by the Noise Guidelines, are considered in this NIA.

A residence or VLR located on the same premises as the wind turbine(s) or other Project infrastructure is not
a PoR as defined by the Noise Guidelines, and considered a “Participating Receptor” and thus MOECC noise
limits do not apply. Any residence located on the First Nation Reserve was considered a Participating
Receptor in this study.

The coordinates of all PoRs and Participating Receptors are listed in Appendix C, respectively.

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 3
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3 DESCRIPTION OF POINTS OF RECEPTION

There are 25 receptors located within 1,500 m of a Project wind turbine or the substation, among which
none are VLRs. There are 5 Participants within 1,500 m, of which none are VLRs.

3.1 Receptor classes

The MOECC categorizes PoR 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 nighttime 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 and side roads, some of which are gravel roads;
¢ Small motorized boats on the rivers and bay;

e Qutdoor recreational uses sounds;

e Occasional sounds due to anthropogenic domestic activities; and

e Natural sounds.

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

3.2 Determination of applicable noise limits
As stated in the MOECC guidelines [2], the noise limits for a wind farm are set according to the 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 in the Noise Guidelines 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 Leq is: i) 40 dBA; or ii) the minimum hourly background
sound level established in accordance with Publications NPC-232/NPC-233, whichever is higher.

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 (Lagg) 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 MOECC as summarized below in Table 3-1.

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 4
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Table 3-1 Summary of noise limits for points of reception (Class 3)

Wind Turbine Noise Criterion NPC-232 [dBA]

Wind Speed [m/s]

7

8

9

10

40

43

45

49

51
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4 DESCRIPTION OF SOURCES

4.1 Turbine description

Four Vestas turbine models are under consideration, as described in Table 4-1. The proposed turbine models
are all 3-bladed, upwind, horizontal-axis turbines. The rotor diameter of each wind turbine model is 126 m.

Table 4-1 Summary of turbine models used at the Henvey Inlet Site

Turbine model Maximum Hub height | Peak sound power Number of

nameplate rate[(':\i/ls\?]wer [m] level [dBA] turbines

V126-3.3MW Mode 0O

Serrated trailing edges, 3.3 117 106.0 90
max. power 3300kW

V126-3.3MW Mode 2

Serrated trailing edges, 3.175 117 104.5 1
max. power 3175kW

V126-3.3MW Mode 3

Serrated trailing edges, 2.979 117 102.5 4
max. power 2979kwW

V126-3.3MW Mode 4

Serrated trailing edges, 1.325 117 98.3 4
max. power 1325kW

Total 99

Full noise specifications as provided by the manufacturer to the Proponent can be found in Appendix D.
Coordinates of all turbines are listed in Appendix E, including a description of which turbine model is used at
each wind turbine location for the Project.

4.2 Substation

The Project includes two substation located in the Project Area and in close proximity to the wind turbines.
One is located on the North section of the Project and the other on the South section of the Project area.
Each substation is planned to include one transformer [4]. The estimated noise emissions of the Henvey
Inlet transformers are described in Section 5.3.

The transformer coordinates, as provided by the Proponent, are included in Appendix E.

4.3 Adjacent wind farms

DNV GL has identified no operational wind farms adjacent to the Project.

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 6
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4.4 Sound barrier

No sound barrier is planned for the Project substations.

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 7
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5 NOISE EMISSION RATINGS

5.1 Henvey Inlet turbines

Guaranteed broadband sound power levels and octave band sound power levels were provided by Vestas [5]
for each of the four wind turbine modes under consideration and are shown in Appendix D. For each mode,
Vestas has provided octave-band sound power levels corresponding to 117 m height wind speeds of 3 to 20
m/s. Vestas has also provided a comfort letter [6], included in Appendix D, which guarantees the maximum
broadband sound power level of each turbine model. Using the provided octave-band power levels for each
wind speed provided, a number of wind speeds had to be scaled to total the full sound power level. This is
noted in Table 5-1 to Table 5-4.

A noise measurement campaign of the turbines in accordance with IEC 61400-11 Ed. 3 [7] was not available
at the time of preparing this report.

For each wind turbine mode, DNV GL has determined which octave band sound power levels corresponding
to a 117 m wind speed contribute to the greatest sound pressure level all receptors. For Noise Mode 0 with
serrated trailing edges, the octave-band PWL corresponding to a 117 m wind speed of 17 m/s contributes
the greatest sound pressure level at all receptors. For Noise Mode 2 with serrated trailing edges, the octave
band PWL corresponding to a 117 m wind speed of 20 m/s contributes the greatest sound pressure level at
all receptors. For Noise Mode 3 with serrated trailing edges, the octave band PWL corresponding to a 117 m
wind speed of 20 m/s contributes the greatest sound pressure level at all receptors. For Noise Mode 4 with
serrated trailing edges, the octave band PWL corresponding to a 117 m wind speed of 16 m/s contributes
the greatest sound pressure level at all receptors.

The 17 m/s octave band levels of the Mode O turbines, the 20 m/s octave band levels of the Mode 3 turbines
and Mode 4 turbines, and the 16 m/s octave band levels of the Mode 4 turbines and the 10 m/s octave band
levels were used to calculate the sound levels at all receptors in this report.

Vestas has confirmed [5] that the Vestas turbines to be supplied for the Project have not been found to
produce tonal audibility levels above 3 dB as stated in the acoustic emissions documents (Appendix D) and
calculated using the criteria specified in accordance with IEC 61400-11:2002. In addition, Vestas has
indicated that no test uncertainty needs to be included in the calculated tonal audibility per IEC 61400-
11:2012. Therefore a tonality penalty has not been applied to noise from the Vestas turbines.

The acoustic emissions of the four turbine models under consideration are shown in Table 5-1 to Table 5-4.

The Octave Bands provided by Vestas [5] have been marginally scaled by 0.1 dBA, for Mode 0 and Mode 4
in order to match the overall broadband levels provided.

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page 8
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Table 5-1 Vestas V126-3.3MW Mode O Serrated trailing edges, max. power 3300kW wind turbine acoustic emission

summary

Make and Model: Vestas V126-3.3MW Mode O Serrated trailing edges, max. power 3300kW

Electrical Rating: 3.300 MW

Hub Height (m): 117 m

Wind Shear Coefficient: 0.32 to 0.36 , Worst case summer night time shear of the region

Octave band sound power level [dB]
Manufacturer’s emission levels at Hub Height Wind Speed (117 m) Adjusted emission levels

Wind

speed 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 6 7 8 9 10
[m/s]

Frequency

[Hz]

31.5 106.0 (108.7 (111.2 |112.9 |113.6 |114.4 |115.2 |115.5 |115.9 |116.3 |116.6 |116.8 |116.9 |117.1 |117.3 |116.8 |116.8 |116.8 |116.8 |116.8
63 105.2 (107.3 | 109 [110.4 [110.9 |111.3 [111.7 |111.8 | 112 [112.2 |112.4 |112.5 |112.5 |112.6 |112.7 |112.5 |112.5 |112.5 |112.5 |112.5
125 101.9 (103.9 (105.8 |107.2 |107.7 |107.8 |107.9 |107.9 |107.9 |108.0 |108.1 |108.1 |108.1 |108.1 |108.1 |108.1 |108.1 |108.1 |108.1 |108.1
250 99.1 [101.7 |104.1 |106.0 |106.7 |106.5 |106.5 |106.4 |106.3 [106.3 |106.3 |106.3 [106.2 [106.2 [106.2 |106.3 [106.3 [106.3 [106.3 [106.3
500 93.0 |97.0 |100.5 |103.2 [104.2 |104.2 |104.3 |104.2 |104.2 [104.2 |104.3 |104.3 [104.2 [104.2 [104.3 |104.3 [104.3 [104.3 [104.3 (104.3
1000 89.3 |93.6 |97.4 |100.3 |101.3 |101.4 |101.4 |101.3 |101.4 [101.4 |101.5 |101.5 [101.4 [101.4 [101.5 |101.5 [101.5 [101.5 [101.5 [101.5
2000 87.0 |90.1 |928 |949 |956 |955 |955 |954 |953 [953 |954 |954 [953 |953 [953 |954 |954 [954 |954 |[95.4
4000 82.2 |844 |865 |880 |885 |882 |881 |87.8 |87.7 |87.7 |877 |87.6 |875 |87.4 |874 |87.6 |87.6 |[87.6 |[87.6 |87.6
8000 68.2 |69.0 |69.8 |70.6 |70.7 |69.9 |69.2 |687 |684 |68.2 |681 |679 |67.6 |67.4 |67.4 |679 |679 |[67.9 |67.9 |[67.9
A-weighted | 96.3 | 99.6 |102.7 |105.1 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0 |106.0
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Table 5-2 Vestas V126-3.3MW Mode 2 Serrated trailing edges, max. power 3175kW wind turbine acoustic emission
summary

Make and Model: Vestas V126-3.3MW Mode 2 Serrated trailing edges, max. power 3175kW

Electrical Rating: 3.300 MW

Hub Height (m): 117 m

Wind Shear Coefficient: 0.32 to 0.36 , Worst case summer night time shear of the region

Octave band sound power level [dB]

Manufacturer’s emission levels at Hub Height Wind Speed (117 m) Adjusted emission levels
Wind
speed 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 6 7 8 9 10
[m/s]
Frequency
[Hz]
31.5 106.2 |108.8 |110.7 |111.3 |111.6 |112.5 |113.4 |114.2 |114.7 | 115 |115.2 |115.4 |115.7 |115.9 |116.1 |116.1 |116.1 |116.1 |116.1 |116.1
63 105.3 |107.3 | 108.7 |109.1 |109.3 |109.9 |110.3 |110.8 |111.1 |111.1 |111.2 |111.3 |[111.5 |111.6 |111.7 |111.7 |111.7 |111.7 |111.7 |111.7
125 101.9 |103.9 |105.3 | 105.7 |105.9 | 106.3 | 106.5 | 106.8 | 106.9 | 106.9 |106.9 |106.9 |107.0 |107.0 |107.1 |107.1 |107.1 |107.1 |107.1 |107.1
250 99.1 |101.7 |103.4 | 104.0 | 104.2 | 104.5 | 104.7 | 105.0 | 105.1 |105.0 | 104.9 | 104.9 |104.9 | 104.9 | 104.9 | 104.9 | 104.9 | 104.9 | 104.9 | 104.9
500 93.1 | 97.0 | 99.5 |100.4 |100.8 |101.4 |101.8 |102.3 |102.6 |102.6 | 102.6 |102.6 |102.7 |102.7 |102.7 |102.7 |102.7 |102.7 |102.7 | 102.7
1000 89.4 | 936 | 963 | 97.3 | 97.7 | 983 | 98.8 | 99.4 | 99.7 | 99.8 | 99.8 | 99.8 | 99.9 | 99.9 | 99.9 | 99.9 | 99.9 | 99.9 | 99.9 | 99.9
2000 87.1 | 90.1 | 92.0 | 92.7 | 92.9 | 93.3 | 93.6 | 939 | 94.1 | 94.0 | 939 | 93.9 | 940 | 94.0 | 940 | 94.0 | 94.0 | 94.0 | 94.0 | 94.0
4000 82.3 | 84.4 | 858 | 86.3 | 86.4 | 866 | 86.6 | 86.8 | 86.8 | 86.5 | 86.4 | 86.3 | 86.4 | 86.3 | 86.3 | 86.3 | 86.3 | 86.3 | 86.3 | 86.3
8000 68.2 | 69.0 | 69.4 | 69.5 | 69.4 | 69.1 | 69.1 | 68.3 | 67.9 | 67.4 | 67.1 | 66.9 | 66.9 | 66.7 | 66.6 | 66.6 | 66.6 | 66.6 | 66.6 | 66.6
A-weighted | 96.4 | 99.6 |101.8 |102.6 | 102.9 |103.4 |103.8 | 104.2 | 104.5 |104.5 | 104.5 | 104.5 | 104.5 | 104.5 | 104.5 | 104.5 | 104.5 |104.5 | 104.5 | 104.5
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Table 5-3 Vestas V126-3.3MW Mode 3 Serrated trailing edges, max. power 2979kW wind turbine acoustic emission

summary

Make and Model: Vestas V126-3.3MW Mode 3 Serrated trailing edges, max. power 2979kW

Electrical Rating: 3.300 MW

Hub Height (m): 117 m

Wind Shear Coefficient: 0.32 to 0.36 , Worst case summer night time shear of the region

Octave band sound power level [dB]
Manufacturer’s emission levels at Hub Height Wind Speed (117 m) Adjusted emission levels

Wind

speed 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 6 7 8 9 10
[m/s]

Frequency

[Hz]

31.5 106.4 [108.8 |109.5 [109.6 |109.7 |110.7 |111.6 | 113 |113.2 |113.4 [113.6 |113.9 |114.1 |114.4 |114.4 |114.4 [114.4 |114.4 [114.4 |114.4
63 105.5 [107.1 |107.7 [107.8 |107.8 |108.5 |109.0 [110.0 |109.9 |109.9 [109.9 |110.1 [110.2 |110.3 [110.3 |110.3 [110.3 |110.3 [110.3 |110.3
125 101.9 [103.5 |104.0 [104.2 |104.4 |104.9 |105.2 |105.9 |105.7 |105.6 |105.5 |105.6 |105.6 |105.6 [105.6 |105.6 [105.6 |105.6 [105.6 |105.6
250 99.0 |101.1 |101.7 [102.0 |102.3 [102.8 |103.1 [103.8 |103.6 [103.4 |103.3 [103.3 |103.3 [103.3 |103.3 [103.3 |103.3 [103.3 |103.3 |103.3
500 93.0 |96.2 |97.2 |97.5 |98.0 |98.8 |99.4 [100.4 |100.5 [100.5 |100.5 [100.6 |100.6 [100.6 |100.6 [100.6 |100.6 [100.6 |100.6 |100.6
1000 89.3 928 |93.9 |943 |947 |956 |96.3 |97.3 |97.4 |975 |975 |97.6 |976 |97.6 |976 |97.6 |97.6 |97.6 |97.6 |97.6
2000 87.0 [89.4 |90.2 905 |90.8 |[91.4 |91.7 |925 |924 [923 |922 [922 |922 [922 |922 |922 |922 |922 |922 |922
4000 82.1 |838 |843 |[846 |848 |[851 |852 [858 |854 [852 |850 [850 |849 |[848 |84.8 |84.8 |848 |848 |848 |848
8000 67.8 | 68.2 |68.3 |686 |68.8 |686 |68.1 |68.1 |67.3 |66.8 |66.3 |66.2 |66.0 |659 |659 |659 |659 |[659 |659 |659
A-weighted | 96.3 | 98.9 | 99.8 |100.1 |100.5 [101.2 |101.7 [102.5 |102.5 (102.5 |102.5 [102.5 |102.5 [102.5 |102.5 [102.5 |102.5 [102.5 [102.5 |102.5
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Table 5-4 Vestas V126-3.3MW Mode 4 Serrated trailing edges, max. power 1325kW wind turbine acoustic emission

summary

Make and Model: Vestas V126-3.3MW Mode 4 Serrated trailing edges, max. power 1325kW

Electrical Rating: 3.300 MW

Hub Height (m): 117 m

Wind Shear Coefficient: 0.32 to 0.36 , Worst case summer night time shear of the region

Octave band sound power level [dB]

Manufacturer’s emission levels at Hub Height Wind Speed (117 m)

Adjusted emission levels

\s{\;/)iggd 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 6 7 8 9 10
[m/s]

Frequency

[Hz]

31.5 106.1 |107.0 |108.4 |109.3 |109.9 (110.3 |(110.8 (111.1 (111.3 [111.6 [111.9 |112.0 |112.2 |112.4 |112.6 |111.9 (111.9 (111.9 |111.9 [111.9
63 105.3 |106.1 |106.9 |107.2 |107.6 (107.8 (108.0 (108.2 (108.3 [108.5 [108.6 |108.6 |108.7 |108.8 | 109 |108.6 |108.6 (108.6 [108.6 [108.6
125 101.9 |102.9 |103.2 |103.3 |103.3 [103.4 |103.4 [103.5 [103.5 [103.6 [103.7 |103.6 |103.6 |103.6 |103.7 |103.7 |103.7 |(103.7 |103.7 [103.7
250 99.1 |100.6 |100.6 |100.4 |100.3 |100.3 |100.3 |100.3 |100.2 |100.3 |100.2 (100.1 (100.1 | 100 100 (100.2 (100.2 [100.2 [100.2 |100.2
500 93.1 |95.2 |955 |955 |955 |955 |955 |956 |956 |956 |956 |956 |956 [956 |[956 |956 |956 |956 |956 |95.6
1000 89.3 |91.7 |92.0 |92.0 |92.1 |921 |921 |922 |922 |922 |922 |[922 |922 [922 [922 |922 |922 |922 |922 |922
2000 87.1 |88.8 |889 |888 |88.7 |886 |886 |887 |886 |887 |887 |886 |85 |[886 |[885 |887 |887 |88.7 |887 |887
4000 82.3 |83.7 |834 |831 |829 |828 |827 |826 |826 |826 |825 |[824 |[823 [823 |[823 |85 |825 |85 |825 |825
8000 68.3 [69.2 [68.1 |67.2 |66.8 |[66.5 |66.3 |66.1 |66.0 |659 |657 |656 |655 |655 |654 |[657 |[657 |657 |657 |657
weig;ued 96.3 |98.2 |983 |983 |983 |983 |983 |983 |983 |983 |983 |983 |983 [983 [983 |983 |983 |98.3 |98.3 |983
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5.1 Henvey Inlet substations transformers

The noise contribution of the Henvey Inlet substations has been considered in this analysis. Noise emission
from the two Project substations mainly originates from one transformer. The transformer rating is
estimated to be 170 MVA-230 kV [4]. The choice of transformer has not yet been finalized, but will be
sourced in accordance with permitted specifications. The Proponent has specified that the final transformer
sound power level will not exceed what has been modeled in this report.

The broadband sound power level of the Henvey Inlet transformers have been conservatively estimated to
be 113.5 dBA, based on an audible noise level of 85 dBA, as guaranteed and sourced by the Proponent, in
accordance with the application of standard IEEE C57.12.90 [9]. This includes a 5 dBA tonal penalty, as
prescribed in Publication NPC-104.

The transformer’s measurement surface area, as defined in standard IEEE C57.12.90, has been estimated to
be 223 m? (see Appendix F). This calculation is based on a four sided polygon perimeter that includes a 2 m

offset from all fan-cooled surfaces, as well as the top area of the measurement surface. A sketch of the plan

view of the transformer, showing the approximate perimeter of the measurement surface area, is included in
Appendix F. The substation coordinates, as provided by the Proponent, are included in Appendix E.

The transformer’s broadband sound power level Ly, has been estimated as a function of its sound pressure
level and measurement surface area using the following equation, as defined by IEEE C57.12.90.

Ly =Lp+ 10+ logS

A broadband sound power level of 113.5 dBA was used for the transformer for all noise modeling. The
calculation of the broadband level is summarized in Table 5-5.

Table 5-5 Henvey Inlet transformers sound power level calculation summary

Transformer Power Rating [MVA] 170
Transformer Voltage Rating [kV] 230
Sound Pressure Level Ly [dBA] 85
Sound measurement area S (m?) 223
Sound Power Level [dBA] (without penalty) 108.5
Sound Power Level Ly [dBA] (with penalty) 113.5

Table 5-6 provides the octave band sound power levels of the Henvey Inlet substation transformers using a
typical octave band sound distribution for a large transformer [9],[10]. Table 5-7 details the octave band
calculation. The transformer has been conservatively modeled as a point source at a height of 4 m.
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Table 5-6 Henvey Inlet Wind Project substation transformer sound power level

Octave band sound power level* (dBA)

Fre?;"f)”cy 32 63 125 250 500 1000 2000 4000 8000 Broadband
PWL (dBA) | 70.7 89.9 102 1045 | 109.9 | 107.1 | 103.3 | 981 89 113.5

* Includes 5 dBA penalty to account for tonality.

Table 5-7 Henvey Inlet Wind Project ransformer octave band calculation details

32 63 125 250 500 1000 | 2000 | 4000 | 8000 Frequency [HZz]
Typical Outdoor Transformer
-1 5 7 2 2 -4 -9 -14 -21 Octave band relative distribution [dB
Lin]
-39.4 -26.2 -16.1 -8.6 -3.2 0.0 1.2 1.0 -1.1 dB Lin to dBA Conversion Scale
Typical Outdoor Transformer
-40.4 -21.2 -9.1 -6.6 -1.2 -4.0 -7.8 -13.0 -22.1 Octave band relative distribution
[dBA]
70.7 | 89.9 | 102 | 104.5 | 109.9 | 107.1 | 103.3 | 98.1 89 Scaled to 113.5 dBA
Transformer
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6 NOISE IMPACT ASSESSMENT

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

The International Standards Organization (ISO) 9613 standard [11], [12] provides a prediction of the
equivalent continuous A-weighted sound pressure level at a distance from one or more point sources under
meteorological conditions favorable 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:

e 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.

1SO-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: 0.8;

e Middle ground factor: 0.8;

e Receptor ground factor: 0.8;

e Water feature ground factor: O

e The effect of topography was considered.

A ground factor of 0.8 and O is considered appropriate for such a site, depending on the ground cover. All
water features are considered to be at a ground factor of 0. All land features are considered at 0.8 as they
are composed of 83% wooded areas and 17% barren areas.

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 PoR. The estimated accuracy of the ISO 9613 method,
as stated in 1SO 9613-2, is + 3 dB.

The wind turbine and transformer noise emission ratings used for each octave band were those specified
in Section 5. The noise impact was calculated for each PoR 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 PoR as stated in Table 3-1.

Noise levels were calculated at 4.5 m above ground level for 2-storey PoR/Participants and at 1.5 m above
ground level at 16 points along a 30-m radius circle for each 1-storey PoR/Participant. For Receptors R1000,
R1098, and Participants R1101 and R2043, the 16 points were confined to the property line. For the 1-
storey buildings, the highest of these 16 values was chosen and presented in the table of noise levels.
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6.1 Evaluation of site topography

Section 7.3.1 of ISO 9613-2 [12] states that when calculating the ground attenuation Ay, the General
method of calculation is applicable only to ground which is approximately flat, either horizontally or with a
constant slope. DNV GL has reviewed the topography at the Henvey Inlet site to determine if a correction is
needed to account for different ground conditions, such as concave terrain.

The Institute of Acoustics (UK) has published a good practice guide (the “Guide”) for the assessment of wind
turbine noise [13], with Sections 4.3.9 and 4.3.10 of the Guide proposing a 2-step methodology for
assessing whether or not a correction to the modelling is needed to account for concave topography. As a
first-step, the Guide recommends the use of the criterion shown below to quantitatively evaluate the level of
concavity between a turbine and a receptor.

Ry = 1.5 Abs(hs — hy) /2

In this criterion, A is the mean height above ground of the direct line of sight from the receiver to the
source, as defined in ISO 9613-2. Asis the height of the source, and 4, is the height of the receiver.

If the criterion is met, then examination of ground profiles between sources and receivers is necessary, as a
second-step, to assist with determining the application of a correction factor. The Guide states that the
increase in sound level caused by concave terrain can be explained by the reduced ground effect and the
potential for additional reflection paths that may exist, as shown in Figure 6-1, taken directly from [13].

source receiver

Figure 6-1 Diagram of multiple reflection paths for sound propagation across concave ground

DNV GL has reviewed the topography at the Henvey Inlet site and evaluated the above criterion for each
turbine-receptor pair. It was found that for all turbine to receiver paths, Ax is below the threshold, indicating
that concave paths are not present. Therefore, DNV GL did not apply any concavity penalty.
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7 NOISE IMPACT ASSESSMENT RESULTS

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

e The distance to the closest wind turbine or substation;

e For PoR at 1.5 m above ground level, 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 PoR;

e For PoR at 4.5 m above ground level, the sound pressure level presented for wind speeds from
6 m/s to 10 m/s is the noise level at the PoR location at its respective height;

e The sound level limit for that PoR according to the 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 POR comply with the Noise Guidelines (for continued reference,
compliance is confirmed for all POR).

The closest distance between a wind turbine and a PoR for this project is 833 m between Turbine 28 and
Receptor 1097.

The highest calculated noise level at a PoR was found at Receptor 1000 at 40.0 dBA. Receptor sound
levels are listed in Table 7-1.

The results show that the Project complies with the applicable MOECC 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 Project are shown in Appendix A.

Similarly, the maximum noise level at each Participant within 1,500 m of any Project turbine or substation
is tabulated in Table 7-2. Sample calculations of two example Receptors are presented in Appendix G.
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Table 7-1 Noise impact assessment summary

paintof | Receptor | DtIEE 10 | e | e Bt vy | Sound level imit [dn] at | ARSI
into eceptor nearest eares P C ]. wi selected wind speed in m/s grou Compliant
Receptio height source speed in m/s sound level
source (Yes/No)
n ID [m] [1D]
[m]
6 or 7 8 9 10 6 or 7 8 9 10 NPC 232
< < €3

R1000 1.5 948 82 40.0 40.0 40.0 40.0 40.0 40 43 45 49 51 40 Yes
R1006 1.5 1086 77 35.9 35.9 35.9 35.9 35.9 40 43 45 49 51 40 Yes
R1007 1.5 937 77 39.1 39.1 39.1 39.1 39.1 40 43 45 49 51 40 Yes
R1008 4.5 1030 77 39.1 39.1 39.1 39.1 39.1 40 43 45 49 51 40 Yes
R1093 1.5 935 16 36.9 36.9 36.9 36.9 36.9 40 43 45 49 51 40 Yes
R1094 4.5 920 16 39.8 39.8 39.8 39.8 39.8 40 43 45 49 51 40 Yes
R1095 1.5 929 16 39.7 39.7 39.7 39.7 39.7 40 43 45 49 51 40 Yes
R1097 4.5 833 74 39.8 39.8 39.8 39.8 39.8 40 43 45 49 51 40 Yes
R1098 1.5 961 74 39.9 39.9 39.9 39.9 39.9 40 43 45 49 51 40 Yes
R1099 1.5 1034 35 38.1 38.1 38.1 38.1 38.1 40 43 45 49 51 40 Yes
R1282 4.5 853 84 39.9 39.9 39.9 39.9 39.9 40 43 45 49 51 40 Yes
R1288 1.5 1029 77 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
R1289 1.5 1040 77 38.3 38.3 38.3 38.3 38.3 40 43 45 49 51 40 Yes
R1290 1.5 1025 77 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
R1291 1.5 1042 77 38.3 38.3 38.3 38.3 38.3 40 43 45 49 51 40 Yes
R1292 1.5 1050 77 37.8 37.8 37.8 37.8 37.8 40 43 45 49 51 40 Yes
R1293 1.5 1044 77 38.3 38.3 38.3 38.3 38.3 40 43 45 49 51 40 Yes
R1294 1.5 1041 77 38.3 38.3 38.3 38.3 38.3 40 43 45 49 51 40 Yes
R1295 1.5 1045 77 38.3 38.3 38.3 38.3 38.3 40 43 45 49 51 40 Yes
R1296 1.5 1033 77 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
R1297 1.5 1020 77 38.6 38.6 38.6 38.6 38.6 40 43 45 49 51 40 Yes
R1298 1.5 1011 77 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
R1299 1.5 1024 77 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
R1300 1.5 1029 77 38.5 38.5 38.5 38.5 38.5 40 43 45 49 51 40 Yes
R2028 4.5 989 73 39.9 39.9 39.9 39.9 39.9 40 43 45 49 51 40 Yes

1. For single storey receptors, the sound levels were considered at 1.5 m above grade and 30 m horizontally from the dwelling, in 16 evenly spaced directions. In
this way, a circle of 16 dummy receptors was created around each single storey receptor. The reported sound level at each receptor is then taken to be the
maximum sound level from the circle of dummy receptors. The coordinates of the circle point with the maximum sound level for each of the 240 one-storey
receptors are shown in a table in Appendix C (UTM17-NAD83 projection).
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Table 7-2 Noise impact assessment summary — Participants

Participant | Height | Distance Nearest source 1D Max
ID [m] to Calculated
nearest sound
source pressure
[m] level
[dBA]
R1011 1.5 720 Transformer North 45.0
R1281 4.5 920 13 40.6
R1283 4.5 843 28 42.3
R1285 4.5 498 Transformer North 44.9
R2043 1.5 709 7 45.0
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8 CONCLUSION

Based on the approach presented in this NIA, the Project is compliant with the MOECC noise limits at all PoR
within 1,500 m of the Project’s noise sources, for wind speeds of 6, 7, 8, 9, and 10 m/s.
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APPENDIX A — NOISE I1SO-CONTOUR MAPS
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APPENDIX B — COORDINATES OF POINTS OF RECEPTION

Coordinates of all modeled Points of Reception for the Henvey Inlet Wind Project (UTM17-NAD83 projection)

are given in the table below:

Receptor Easting Northing Base
ID [m] [m] Elevation

[m]

R1000 524659 5075916 176
R1006 521670 5076295 179
R1007 521927 5076285 179
R1008 522283 5076478 180
R1093 524333 5081674 180
R1094 524345 5081651 180
R1095 524365 5081652 180
R1097 527875 5081890 179
R1098 528102 5081873 180
R1099 529959 5082046 181
R1282 525440 5073337 181
R1288 521325 5075473 176
R1289 521314 5075461 176
R1290 521329 5075454 176
R1291 521312 5075440 176
R1292 521304 5075427 176
R1293 521310 5075414 176
R1294 521315 5075399 176
R1295 521312 5075374 176
R1296 521324 5075365 176
R1297 521337 5075374 176
R1298 521345 5075393 176
R1299 521331 5075418 176
R1300 521325 5075437 176
R2028 526180 5081883 183
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For single storey receptors, the sound levels were considered at 1.5 m above grade and 30 m horizontally

from the dwelling, in 16 evenly spaced directions. In this way, a circle of 16 dummy receptors was created

around each single storey receptor. The reported sound level at each receptor is then taken to be the

maximum sound level from the circle of dummy receptors. For Receptors R1000, and R1098, the 16 points

were confined to the property line. The table below shows the coordinates of the circle point with the
maximum sound level for each of the 20 one-storey receptors (UTM17-NAD83 projection).

Receptor location Maximum sound level location

Receptor . . . . Sound
D Easting Northing ID Easting Northing Level

[dBA]
R1000 524659 5075916 Pt12-R1000 524631 5075904 40.0
R1006 521670 5076295 Pt1-R1006 521670 5076325 35.9
R1007 521927 5076285 Pt11-R1007 521905 5076263 39.1
R1093 524333 5081674 Pt15-R1093 524312 5081695 36.9
R1095 524365 5081652 Pt2-R1095 524376 5081679 39.7
R1098 528102 5081873 Pt3-R1098 528123 5081894 39.9
R1099 529959 5082046 Pt15-R1099 529938 5082067 38.1
R1288 521325 5075473 Pt13-R1288 521295 5075473 38.5
R1289 521314 5075461 Pt11-R1289 521293 5075439 38.3
R1290 521329 5075454 Pt13-R1290 521299 5075454 38.5
R1291 521312 5075440 Pt11-R1291 521291 5075418 38.3
R1292 521304 5075427 Pt12-R1292 521276 5075415 37.8
R1293 521310 5075414 Pt11-R1293 521289 5075392 38.3
R1294 521315 5075399 Pt10-R1294 521303 5075371 38.3
R1295 521312 5075374 Pt13-R1295 521282 5075373 38.3
R1296 521324 5075365 Pt11-R1296 521303 5075343 38.5
R1297 521337 5075374 Pt13-R1297 521307 5075374 38.6
R1298 521345 5075393 Pt9-R1298 521345 5075363 38.5
R1299 521331 5075418 Pt11-R1299 521309 5075397 38.5
R1300 521325 5075437 Pt11-R1300 521304 5075415 38.5
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APPENDIX C — COORDINATES OF PARTICIPANTS

Coordinates of all modeled participants for the Project (UTM17-NAD83 projection) are given in the table

below:

Participant Easting Northing Base
ID [m] [m] Elevation

[Mm]
R1011 527976 5078024 176
R1281 522738 5077872 177
R1283 525655 5077219 176
R1285 529269 5079332 181
R2043 527966 5078029 176

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL
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APPENDIX D — TURBINE NOISE SPECIFICATIONS

This appendix contains the following supporting documentation for the Vestas V126-3.3MW Turbine
models:

e Comfort letter from Vestas

e Acoustic emission specifications for each turbine model

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page D-1
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Vesias.

Vestas

1417 NW Everett Street
Portland, Oregon, 97209
September 1, 2015

Sir/Madam

RE: Henvey Inlet Wind Project

Ontario Ministry of the Environment and Climate Change
135 St. Clair Ave. W., 1% Floor

Toronto ON M4V 1P5

Dear Sir/Madam:

In respect to the Henvey Inlet Wind Project, Vestas will provide the following turbines: V126 3.3MW
(Mode 0, 1, 2, 3, 4), as applicable for the Project Site. In accordance with the Turbine Supply
Agreement to be executed between Vestas and the Project Developer, Vestas guarantees the
maximum broadband sound power level values for these units at their respective maximum rated power
levels shown below.

Official Nameplate Maximum Rated | Maximum Broadband Hup
Power Level Sound Power Level Height
\“;;iépmgfsgéoiﬁrated Blade. | 3 spomw 106.0dBA 117m
\“;Liép';"jzresgéofﬁrated Blade. | 3 300mw 105.8dBA 117m
\&Liépmgfaf%ﬁrated Blade, | 5 175mw 104.5dBA 117m
:ﬂ;iép';"ﬁgz;’%gi\f\;rate" Blade. | 5 97omw 102.5dBA 117m
\“jl;i?pz"ﬁgﬁgéﬁf\f\rated Blade. | 1 ao5mw 98.3dBA 117m

Vestas confirms that the acoustic emission data sheets correspond to each of the nameplate wind
turbine generators listed above. These sound power levels are presented with reference to the IEC
61400-11 ed. 3, dated 2012, based on a hub height of 117m.

Vestas also confirms that the wind turbine generators to be supplied for the Project will emit a tonal
audibility level below 3 dB, as stated in the acoustic emission datasheets, and calculated using the

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL
www.dnvgl.com
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Sir/Madam
September 1, 2015
Page 2

criteria specified in accordance with IEC 61400-11 ed.3 dated 2012. No additional test uncertainty
needs to be included to neither the specified sound power level nor the specified tonal audibility level.

Sincerely,

Vestas

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL Page D-3
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Date

Portland, 1 September 2015

1/1 Octave Band Performance (with serrated trailing edges)

HENVEY INLET WIND

Noise Mode 0 — 3.3 MW

Vesias

- Hub height wind speeds [m/s]
% wla|lolo| v |e|le 3|23 |3|3|2|a|a|3|3|3]|H8"
3 12138123 2 3 3|3 ES 3 3 3132 3 3| 32 3
< w w w w L w w o m ) » o I w o o ) o
8 Hz 341 327 | 318 | 336 36.0 383 39.7 403 415 42.4 430 436 440 44.4 447 450 452 456
16 Hz 53.9 52.9 52.4 54.5 575 604 62.5 63.2 63.8 64.2 646 64.8 65.0 65.2 65.3 65.6 65.7 65.8
31.5Hz 682 | 853 | 648 | 667 893 718 73.5 742 75.0 75.7 76.1 785 789 77 773 775 FIAs 77.8
63 Hz 785 | 779 | 778 | 791 811 828 842 84.7 851 854 856 858 860 86.1 862 863 864 865
125 Hz 843 | 841 | 844 | 859 87.8 837 91.1 91.6 917 91.7 91.8 918 1.9 91.9 91.9 92.0 920 2.0
250 Hz 679 | 880 | 885 | 906 931 955 97.4 981 979 87.8 978 a7 977 976 976 976 976 976
500 Hz 858 | 857 | 864 | 89.9 938 973 | 1000 | 1010 | 101.0 | 101.0 | 101.0 | 1010 | 101.0 | 101.0 | 101.0 | 101.0 | 101.0 | 101.1
1 kHz 85.0 848 856 89.4 936 874 100.3 101.3 1014 101.3 101.3 101.4 1014 101.4 101.4 1014 1014 101.6
2kHz 851 | 851 | 858 | 883 913 940 96.1 96.8 967 96.6 g6.6 9.5 965 $6.5 96.5 $6.5 965 6.5
4 kHz 806 | 809 | 815 | 833 854 87.5 839.0 89.5 89.2 83.0 88.8 88.7 88.7 886 88.5 88.5 884 884
8 kHz 653 | 659 | 667 | 67.2 678 687 69.5 696 688 68.0 676 673 671 66.9 667 665 663 66.3
A-ng 93.2 93.2 937 96.4 99.6 1027 105.1 106 106 106 106 106 108 106 106 106 106 106
Uncertainty

All required siting uncertainty is included in the above octave bands, and ranges from 0.6 to 1.2dB,
depending on the frequency, with the largest values at low and high frequencies.

Tonal Audibility Level

The tonal audibility level will be within 3dB when determined according to the methods described in
IEC 61400-11, Ed. 3, 2012.

Maximum Nameplate Power

3.3 Mw

The noise data contained herein is estimated and no warranties are implied.

Vestas Americas

1417 NE Everett Street, Portland, OR 97208, USA

Tel: +1 503 327 2000, vestas-americas@vestas.com, www.vestas.com
Company Reg. Name: Vestas - American Wind Technology, Inc., Communication name: Vestas

Americas
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Date

Portland, 1 September 2015

HENVEY INLET WIND

Noise Mode 2 — 3.175 MW

1/1 Octave Band Performance (with serrated trailing edges)

Vesias

o Hub height wind speeds [mis]
% © b e g ~ L © S = ~ o = @ o 3 = > 5
3 3 1813|323 El 3 3 3 3 3 3 3 3 3 3 3 3
2 | & | @@ | @ @ @ & & & & & & & & B & &
8Hz 341 | 327 | 318 | 336 | 362 | 37.9 | 385 | 388 | 399 | 409 | 418 | 426 | 429 | 433 | 436 | 439 | 443 | 444
16 Hz 539 | 529 | 524 | 545 | 576 | 597 | 604 | 607 | 615 | 823 | 630 | 635 | 637 | 639 | 641 | 643 | 644 | 845
31.5Hz 662 | 653 | 648 | 868 | 694 | 713 | 719 | 722 | 731 | 740 | 747 | 753 | 756 | 758 | 761 | 763 | 765 | 768
63 Hz 785 | 779 | 778 | 791 | 811 | 825 | 829 | 831 | 837 | 841 | 845 | 849 | 849 | 850 | 852 | 853 | 854 | B854
125 Hz 843 | 841 | 844 | 858 | 878 | 892 | 896 | 898 | 902 | 904 | 906 | 908 | 908 | 908 | 08 | 09 | 908 | 909
250 Hz 879 | 880 | 835 | 905 | 931 | 948 | 954 | 956 | 959 | 961 | 963 | 965 | 964 | 963 | 964 | 963 | 963 | 962
500 Hz 858 | 857 | 864 | 89.9 | 938 96.3 97.2 978 98.2 98.6 99.0 99.4 99.4 99.4 995 99.5 99.5 99.4
1kHz 850 | 848 | 856 | 894 | 936 | 963 | 973 | 677 | 983 | 988 | 993 | 997 | 998 | 98 | 989 | 999 | 996 | 998
2kHz 851 | 851 | 858 [ 883 | 913 | 932 | 939 | 941 | 945 | o48 | 950 | 953 | 952 | 951 | ©52 | 952 | 952 | 951
4 kHz 806 | 809 | 815 | 833 | 854 | 868 | e73 | 874 | 876 | 876 | 677 | 878 | 875 | 874 | 874 | 874 | 873 | 872
8 kHz 653 | 659 | 667 | 671 | 670 | 83 | e84 | 683 | 680 | 675 | 671 | 668 | 663 | 650 | 659 | 658 | 656 | 654
| A-wgt 932 | 932 | 937 | 964 | 996 | 1018 | 1026 | 1029 | 1034 | 1038 | 1042 | 1045 | 1045 | 1045 | 1045 | 1045 | 1045 | 1045
Uncertainty

All required siting uncertainty is included in the above octave bands, and ranges from 0.6 to 1.2dB,
depending on the frequency, with the largest values at low and high frequencies.

Tonal Audibility Level

The tonal audibility level will be within 3dB when determined according to the methods described in

IEC 61400-11, Ed. 3, 2012.

Maximum Nameplate Power

3.175 MW

The noise data contained herein is estimated and no warranties are implied.

Vestas Americas

1417 NE Everett Street, Portland, OR 97209, USA
Tel: +1 503 327 2000, vestas-americas@vestas.com, www.vestas.com
Company Reg. Name: Vestas - American Wind Technelogy, Inc., Communication name: Vestas

Americas
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Date

Portland, 1 September 2015

HENVEY INLET WIND

Noise Mode 3 — 2.979 MW

1/1 Octave Band Performance (with serrated trailing edges)

Vesias

ul Hub height wind speeds [m/s]
g L I T T T e B © 3 2 N & = @ > 3 ® I 8
] g /31383 |]8/|3:3 3 3 3 3 3 3 3 3 3 3 3
2 @ | @ @ e | @ @ & & @ & & & & @ & & @ &
8 Hz 341 32.7 318 340 36.4 371 37.0 372 38.2 394 408 412 416 419 42.2 428 429 432
16 Hz 538 528 524 548 657.4 582 58.3 58.6 585 60.4 615 618 820 822 62.4 62.6 827 62.9
31.5Hz 66.2 | 653 | 648 | 670 | 694 | 701 70.2 704 713 722 735 73.8 74.0 743 74.5 74.7 75.0 75.2
63 Hz 785 | 779 | 778 | 793 | 809 | 815 816 81.7 823 828 837 83.7 83.7 83.8 83.9 84.0 84.1 84.2
125 Hz 843 | 841 | 844 | 858 | 874 | 879 88.1 884 888 89.1 89.7 896 89.5 89.5 89.5 895 89.5 896
250 Hz 87.8 88.0 885 | 904 92.5 | 93.1 93.4 93.8 94.2 84.5 95.1 95.0 94.8 94.8 94.7 94.7 94.7 94.6
500 Hz 858 85.7 86.4 89.8 93.0 | 940 943 94.9 95.6 96.2 971 97.3 97.3 97.4 97.4 97.4 97.4 97.4
1kHz 850 | 848 | 856 | 893 | 928 | 939 94.3 948 956 96.3 97.2 974 975 976 97.6 976 976 976
2kHz 851 | 851 | 857 | 882 | 906 | 914 97 921 926 929 936 936 935 935 93.4 934 934 934
4 kHz 806 | 809 | 815 | 831 848 | 853 85.6 85.9 86.1 86.2 86.7 86.4 86.2 86.1 86.0 85.9 85.8 85.8
8 kHz B85.3 65.9 66.7 687 | 67.1 B67.2 B87.5 B87.8 675 67.0 68.9 68.2 B85.7 65.3 65.1 64.9 64.8 646
A-wgt 932 | 932 | 937 | 963 | 989 | 998 | 1001 100.5 101.2 | 101.7 | 1025 | 1025 | 1025 | 1025 | 1025 [ 1025 | 1025 | 1025
Uncertainty

All required siting uncertainty is included in the above octave bands, and ranges from 0.6 to 1.2dB,

depending on the frequency, with the largest values at low and high frequencies.

Tonal Audibility Level

The tonal audibility level will be within 3dB when determined according to the methods described in

IEC 61400-11, Ed. 3, 2012.

Maximum Nameplate Power

2.979 MW

The noise data contained herein is estimated and no warranties are implied.

Vestas Americas

Americas

1417 NE Everett Street, Portland, OR 97209, USA

Tel: +1 503 327 2000, vestas-americas@vestas.com, www.vestas.com
Company Reg. Name: Vestas - American Wind Technology, Inc., Communication name: Vestas
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www.dnvgl.com

Page D-6



Date

Vesitas

Portland, 1 September 2015

HENVEY INLET WIND

Noise Mode 4 — 1.325 MW

1/1 Octave Band Performance (with serrated trailing edges)

-5 Hub height wind speeds [m/s]
H wla|oalo| x| e|lela 2|3 |2|a|a|[3|a3|3]|8
3 i(2|2/2|32 |2 |2&|2|2|3|2 |23 |3 |3|2|3]|zs
d “ o w w @ o w w « o o
8 Hz 341 | 327 | 318 [ 335 | 342 | 360 | 373 | 382 | 389 [ 304 | 399 | 402 | 406 | 409 | 413 | 415 | 418 | 421
16 Hz 639 | 529 | 524 | 544 558 56.8 576 582 586 589 593 595 59.7 59.9 60.1 603 605 60.7
31.5Hz 662 | 653 | 648 | 667 | 676 | 600 | 699 | 705 | 709 | 714 | 717 | 719 | 721 | 724 | 726 | 728 | 730 | 732
63 Hz 785 | 779 | 778 | 791 | 799 | 807 | 810 | 814 | e16 | 818 | 820 | s21 | 822 | 823 | 624 | e25 | 826 | 828
125 Hz 843 | 841 | 844 | 858 | 868 | 871 | 872 | 872 | 873 | 873 | 874 | 874 | 6874 | 875 | 875 | 875 | 875 | 876
250 Hz 879 | 880 | 885 | 905 | 920 | 920 | 918 | 917 | 917 | 917 | o917 | 916 | 916 | 916 | 915| 915 | 914 | 914
500 Hz 858 | 857 | 864 | 898 | 920 | 923 | 923 | 923 | 923 | 923 | w24 | 924 | 923 | 923 | 924 | 924 | 924 | 924
1 kHz 850 | 848 | 856 | 893 | 917 | 920 | 920 | 921 | 921 [ 921 | 922 | o922 | 921 | o21 | e22| e22| 922 | @22
2 kHz 851 | 854 | 858 | 883 | 900 | 904 | 900 | 899 | 898 | 898 | 895 | vos | 898 | 898 | sos | 897 | e98 | 897
4 kHz 806 | 809 | 815 | 833 | 847 | 844 | 841 | 839 | 838 | 837 | 836 | 836 | 835 | 834 | 834 | 833 | 833 | 833
8 kHz 653 | 659 | 667 | 672 | 681 | 670 | 661 | 657 | 654 | 652 | 650 | 649 | 647 | 645 | 645 | 644 | 644 | 64.3
| A-wgt 932 | 932 | 937 | 963 | 982 | 983 | 983 | 983 | 983 | 983 | 983 | 983 | 983 | 983 | 983 | 983 | 983 | 983
Uncertainty

All required siting uncertainty is included in the above octave bands, and ranges from 0.6 to 1.2dB,
depending on the frequency, with the largest values at low and high frequencies.

Tonal Audibility Level

The tonal audibility level will be within 3dB when determined according to the methods described in
IEC 61400-11, Ed. 3, 2012.

Maximum Nameplate Power

1.325 MW

The noise data contained herein is estimated and no warranties are implied.

Vestas Americas

1417 NE Everett Street, Portland, OR 97209, USA

Tel: +1 503 327 2000, vestas-americas@vestas.com, www.vestas.com

Company Reg. Name: Vestas - American Wind Technology, Inc., Communication name: Vestas
Americas

DNV GL — Document No.: 800913-CAOT-R-01, Issue: A, Status: FINAL
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APPENDIX E — COORDINATES OF TURBINES AND

TRANSFORMERS

Coordinates of turbines considered in the Henvey Inlet Project are listed below in UTM17-NAD83

projection.

Turbine ID Eai:‘::]n 9 NOE::]i ng T'L\J/Irobc;ge le\il/)((ar Brog\(livaand Elfvigsteion
[MwW] [dBA] [m]

3 523121 5079906 Mode O 3.3 106 300
4 523527 5079507 Mode O 3.3 106 304
5 523801 5078989 Mode O 3.3 106 303
7 523524 5078349 Mode O 3.3 106 298
8 524642 5078218 Mode O 3.3 106 302
9 524064 5078074 Mode O 3.3 106 300
10 523729 5080288 Mode O 3.3 106 303
11 524049 5079892 Mode O 3.3 106 306
12 524357 5079296 Mode O 3.3 106 306
13 525248 5077957 Mode O 3.3 106 299
14 525350 5078487 Mode O 3.3 106 304
15 527421 5078857 Mode O 3.3 106 307
16 523941 5080825 Mode 4 1.325 98.3 298
17 524323 5080374 Mode O 3.3 106 300
18 525119 5080356 Mode O 3.3 106 303
19 525968 5079735 Mode O 3.3 106 307
20 525935 5080910 Mode 2 3.175 104.5 307
21 526198 5080567 Mode O 3.3 106 307
22 526627 5080295 Mode O 3.3 106 307
23 527354 5080566 Mode O 3.3 106 307
24 528351 5079834 Mode O 3.3 106 316
25 527408 5080090 Mode O 3.3 106 307
26 527595 5079486 Mode O 3.3 106 307
27 528146 5079222 Mode O 3.3 106 313
28 528910 5079678 Mode O 3.3 106 317
30 528837 5080463 Mode O 3.3 106 317
31 529601 5079784 Mode O 3.3 106 317
32 529297 5080169 Mode O 3.3 106 317
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. Easting | Northing | Turbine Max Broadband Basg
Turbine ID [m] [m] Mode Power PWL Elevation
[MwW] [dBA] [m]
33 529797 5080740 Mode O 3.3 106 317
34 530071 5080243 Mode O 3.3 106 317
35 529499 5081120 Mode O 3.3 106 317
36 525504 5074920 Mode 3 2.979 102.5 297
37 526446 5075009 Mode O 3.3 106 307
38 526560 5075647 Mode O 3.3 106 307
39 527713 5075411 Mode O 3.3 106 307
40 526809 5076303 Mode O 3.3 106 307
41 527265 5076047 Mode O 3.3 106 307
42 528114 5074425 Mode O 3.3 106 307
43 528421 5073536 Mode O 3.3 106 307
44 528847 5074062 Mode O 3.3 106 307
45 528144 5075012 Mode O 3.3 106 307
46 526456 5074519 Mode O 3.3 106 305
47 529348 5074549 Mode O 3.3 106 307
48 528808 5074717 Mode O 3.3 106 307
49 528807 5075356 Mode O 3.3 106 307
50 529470 5075524 Mode O 3.3 106 317
51 529849 5075135 Mode O 3.3 106 317
52 530020 5074662 Mode O 3.3 106 317
53 528070 5076261 Mode O 3.3 106 307
54 528366 5075731 Mode O 3.3 106 307
56 528453 5076902 Mode O 3.3 106 308
57 528916 5077778 Mode O 3.3 106 317
58 529162 5077137 Mode O 3.3 106 317
59 529453 5078210 Mode O 3.3 106 323
60 529540 5077683 Mode O 3.3 106 317
61 529742 5076770 Mode O 3.3 106 317
62 530238 5077263 Mode O 3.3 106 317
66 531670 5075919 Mode O 3.3 106 317
67 531023 5075433 Mode O 3.3 106 317
68 530276 5076631 Mode O 3.3 106 317
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. Easting | Northing | Turbine Max Broadband Basg
Turbine ID [m] [m] Mode Power PWL Elevation
[MwW] [dBA] [m]
69 530029 5076106 Mode O 3.3 106 317
70 530390 5075594 Mode O 3.3 106 317
71 527472 5074206 Mode O 3.3 106 307
73 526968 5081286 Mode 3 2.979 102.5 307
74 527432 5081184 Mode 3 2.979 102.5 307
77 522354 5075451 Mode O 3.3 106 297
78 522983 5075707 Mode O 3.3 106 297
79 523310 5075327 Mode O 3.3 106 297
80 522549 5075033 Mode O 3.3 106 297
81 523404 5074679 Mode O 3.3 106 297
82 524586 5074970 Mode 4 1.325 98.3 297
83 524641 5074525 Mode O 3.3 106 297
84 525161 5074143 Mode 4 1.325 98.3 297
85 525749 5074315 Mode O 3.3 106 297
86 526860 5073884 Mode O 3.3 106 307
87 526160 5073866 Mode 3 2.979 102.5 304
88 527405 5073568 Mode O 3.3 106 307
89 527740 5073257 Mode O 3.3 106 307
92 522423 5079763 Mode O 3.3 106 297
93 522766 5079426 Mode O 3.3 106 299
94 523022 5078984 Mode O 3.3 106 300
95 523906 5077558 Mode O 3.3 106 297
96 525245 5080899 Mode O 3.3 106 307
97 525687 5080122 Mode O 3.3 106 307
98 526081 5078430 Mode O 3.3 106 307
99 526639 5078778 Mode O 3.3 106 307
101 526026 5079213 Mode O 3.3 106 307
102 524699 5078878 Mode O 3.3 106 306
103 522710 5074574 Mode O 3.3 106 297
104 530197 5078125 Mode O 3.3 106 322
105 531039 5076363 Mode O 3.3 106 317
107 527118 5075097 Mode O 3.3 106 307
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Eastin Northin Turbine Max Broadband Base
Turbine ID [m] 9 [m] 9 Mode Power PWL Elevation
[MW] [dBA] [m]
108 527349 | 5074679 Mode 0 3.3 106 307
109 525317 | 5079070 Mode 0 3.3 106 307
110 524099 | 5078545 Mode 0 3.3 106 302
111 526947 | 5079256 Mode 0 3.3 106 307
114 527914 | 5073940 Mode 0 3.3 106 307
115 525956 | 5075143 Mode 4 1.325 98.3 300
122 529137 | 5076532 Mode 0 3.3 106 317
Transformer | 552,60 | 5078545 - 113.5 194
North
Transformer | 552641 | 5076030 - 113.5 194
South
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APPENDIX F — HENVEY INLET EXAMPLE TRANSFORMER DIAGRAM

——Main Tank

——Bottom Fan

—=Neasurement surface

s =
o = .
—2 [T s—
F r

N\ A

Henvey Inlet transformer — diagram of sound measurement surface area, as per IEEE C57.12.9
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31497 [pooa]

# WEIGHT #

CORE AND COIL : 153,880 Ibs ( 69,800 kg)
TANK AND FITTING : 86,640 Ibs ( 39,300 kg)
INSULATING OIL ¢ 72,972 Ibs ( 33,100 kg)
SHIPPING : 189,154 Ibs ( 85,800 kg)
(WITHOUT OIL)

TOTAL : 313,493 Ibs (142,200 kg)
# NOTE #

1. DIMENSION TOLERANCE : + 5%
2. ALL DIMENSIONS ARE IN INCHES [MILLIMETERS].
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APPENDIX G — SAMPLE CALCULATION FOR NOISE MODELING

Resulting A-weighted sound pressure level at Receptor 1000 and 1097

The calculation of cumulative receptor noise levels from wind turbines uses the methodology of 1ISO 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 ISO 9613-1 and ISO 9613-2).

As an example, in this appendix, the results are presented at Receptors 1000 and 1097. The following inputs
and conditions were used:

e Turbine locations;
e Receptor locations.

Turbine characteristics and modelling parameters:

e Hub-height: 117 m as noted in Appendix F;

e Ambient air temperature: 10°C;

e Ambient barometric pressure: 101.32 kPa;

e Relative humidity: 70%;

e Wind speed (10 m above ground level): 6 m/s;
e Source ground factor: 0.8;

e Middle ground factor: 0.8;

e Receptor ground factor: 0.8;

o Water feature ground factor: O

See Section 5 for source 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 or substation and each octave
band. The A-weighted sound pressure levels at the example Receptor 1000 and 1097 for all bands and all
noise sources within 5000 m are 39.8 and 39.4dBA respectively.
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Sound pressure levels at Receptor 1000

Sample Calculations

Octave band sound pressure levels

Broad-

Source | Distance* [dBA] St;?_ngy

1D [m] 400 | 800 | source
31.5 63 125 250 500 1000 2000 0 0 [dBA]

Hz Hz Hz Hz Hz Hz Hz Hz Hz

3 4278 -2.9 5.6 4.6 6.6 7.5 3.1 -27.2 + + 12.9
4 3768 -2.1 6.5 5.8 8.1 9.4 5.9 -21.3 + + 14.4
5 3193 -0.8 7.8 7.4 10.0 11.9 9.4 -14.3 + + 16.7
7 2688 0.7 9.4 9.2 12.2 14.5 12.8 -7.9 -78.2 + 19.1
8 2306 2.1 10.8 10.4 13.5 16.2 15.5 -2.8 -64.1 + 20.9
9 2242 2.3 11.0 10.9 14.2 16.8 16.0 -2.0 -61.9 + 21.5
10 4472 -3.1 5.4 4.2 6.0 6.7 2.0 -29.3 + + 12.3
11 4025 -2.5 6.1 4.9 7.0 8.1 4.4 -24.2 + + 13.4
12 3396 -1.3 7.3 6.5 8.9 10.7 8.0 -16.8 + + 15.6
13 2128 2.8 11.5 11.3 14.6 17.5 17.0 -0.2 -57.1 + 22.2
14 2665 0.8 9.5 9.1 12.0 14.4 13.0 -7.4 -76.8 + 19.1
15 4037 -2.5 6.1 7.2 9.6 10.3 5.6 -23.2 + + 15.2
16 4963 -8.7 0.7 -1.6 -1.9 -4.1 -10.1 -41.8 + + 5.0
17 4473 -3.1 5.4 3.8 5.6 6.4 1.9 -29.4 + + 12.0
18 4466 -3.1 5.4 3.9 5.7 6.5 2.0 -29.3 + + 12.1
19 4039 -2.5 6.1 4.8 6.8 8.1 4.5 -24.2 + + 13.4
21 4901 -3.7 4.7 2.8 4.3 4.8 -0.3 -34.1 + + 10.8
22 4803 -3.6 4.9 3.5 5.0 55 0.4 -32.8 + + 11.3
25 5000 -3.9 4.6 3.0 4.4 4.8 -0.6 -34.9 + + 10.8
26 4624 -3.3 5.2 4.0 5.7 6.4 1.7 -30.5 + + 12.0
27 4807 -3.6 4.9 6.6 8.8 8.5 1.7 -31.7 + + 13.8
36 1311 4.9 13.8 17.8 22 23.7 21.7 9.7 -27.8 + 28.0
37 2008 3.4 12.1 16.3 20.8 22.4 19.4 2.6 -51.3 + 26.5
38 1924 3.8 12.5 16.5 20.9 22.7 20 3.7 -48.1 + 26.8
39 3098 -0.4 8.2 11.7 15.4 16.1 11.4 -11.9 + + 20.5
40 2188 2.6 11.3 15.2 19.5 21.0 17.9 0.0 -57.9 + 25.1
41 2612 1.1 9.7 13.3 17.3 18.5 14.7 -5.7 -73.4 + 22.7
42 3765 -2.0 6.5 9.6 12.9 13.1 7.3 -20.1 + + 17.7
43 4453 -3.1 5.4 8.4 11.3 10.8 3.5 -28.0 + + 15.9
44 4581 -3.3 5.2 7.7 10.4 9.9 2.7 -29.5 + + 15.1
45 3602 -1.8 6.8 10.3 13.7 14.0 8.4 -18.0 + + 18.6
46 2279 2.2 10.9 14.8 19.0 20.5 17.1 -1.3 -61.5 + 24.6
47 4886 -3.7 4.8 7.2 9.8 9.0 1.2 -32.8 + + 14.4
48 4320 -2.9 5.6 8.5 11.4 11.1 4.3 -26.4 + + 16.1
49 4187 -2.7 5.8 8.7 11.7 11.5 4.9 -24.9 + + 16.4
50 4829 -3.6 4.9 7.2 9.8 9.1 1.4 -32.3 + + 14.4
53 3431 -1.3 7.2 10.6 14.0 14.5 9.3 -16.0 + + 19.0
54 3714 -1.9 6.6 9.8 13.1 13.3 7.6 -19.4 + + 18.0
56 4648 -3.4 5.1 7.7 10.4 9.8 2.5 -30.1 + + 15
57 4668 -3.4 5.1 7.8 10.5 9.8 2.3 -30.4 + + 15.1
60 3922 -2.3 6.3 9.5 12.7 12.7 6.5 -21.8 + + 17.4
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Octave band sound pressure levels

Broad-
Source | Distance* [dBA] St;?_ngy
1D [m] 400 | 800 | source
31.5 63 125 250 500 1000 2000 0 0 [dBA]
Hz Hz Hz Hz Hz Hz Hz Hz Hz
71 3294 -1 7.6 11.3 14.9 15.4 10.2 -14.4 + + 19.8
77 2354 1.8 10.5 9.0 11.8 14.7 14.5 -4.2 -67.2 + 19.7
78 1693 4.6 13.4 12.1 15.4 18.9 19.8 51 -42.6 + 24.0
79 1476 5.8 14.6 15.3 19.1 22.3 22.4 8.8 -33.9 + 27.0
80 2290 2.0 10.7 11.1 14.4 16.9 15.5 -2.9 -64.4 + 21.4
81 1766 4.3 13.0 16.1 20.4 225 20.5 5.0 -44.3 + 26.7
82 955 4.8 14.6 18.1 21.4 21.5 19.8 11.8 -16.8 + 26.9
83 1396 6.4 15.2 19.0 23.7 26.0 24.2 11.0 -29.4 + 30.1
84 1846 -0.9 8.9 12.2 15 14.2 11 -2.4 -51.3 + 19.8
85 1940 3.6 12.4 16.6 21 22.7 19.8 3.3 -49.2 + 26.8
86 2998 -0.2 8.5 12.1 15.9 16.7 12 -10.7 -87.6 + 21
87 2543 -0.9 7.8 11.4 14.8 15.4 11.2 -8.1 -74.2 + 19.9
88 3615 -1.8 6.8 10.4 13.8 14.0 8.2 -18.3 + + 18.6
89 4071 -2.5 6.0 9.3 12.4 12.3 5.6 -23.6 + + 17.1
92 4452 -3.1 5.4 4.4 6.3 7.0 2.2 -29.1 + + 12.5
93 3990 -2.4 6.1 5.4 7.6 8.7 4.7 -23.8 + + 13.8
94 3480 -1.6 7.0 6.7 9.1 10.7 7.6 -17.8 + + 15.6
95 1811 4.1 12.9 13.1 16.7 19.7 19.6 4.1 -45.9 + 24.4
97 4332 -2.9 5.6 4.3 6.2 7.1 2.8 -27.6 + + 12.6
98 2891 0.1 8.8 8.6 11.4 13.5 11.7 -10.0 -84.5 + 18.3
99 3483 -1.5 7.1 6.5 8.8 10.5 7.8 -17.4 + 15.5
101 3572 -1.7 6.8 6.3 8.6 10.2 7.3 -18.6 + + 15.2
102 2965 -0.1 8.5 7.9 10.6 12.7 10.8 -11.4 -87.9 + 17.5
103 2369 1.7 10.4 13.0 16.9 18.6 15.7 -3.5 -66.7 + 22.8
107 2595 1.1 9.8 13.6 17.5 18.8 14.9 -5.4 -72.8 + 22.9
108 2963 -0.1 8.6 12.1 15.8 16.7 12.3 -10.3 -86.2 + 21
109 3225 -0.9 7.8 7.1 9.6 11.5 9.2 -14.6 + + 16.4
110 2691 0.7 9.4 9.1 12.1 14.3 12.7 -7.9 -78.2 + 19.0
111 4051 -2.5 6 51 7.1 8.3 4.6 -24.1 + + 13.5
114 3810 -2.1 6.5 9.9 13.2 13.3 7.2 -20.5 + + 17.9
115 1514 1.0 10.7 14.6 17.7 17.2 14.4 3.2 -37.7 + 22.6
122 4522 -3.2 5.3 7.9 10.7 10.2 3.1 -28.8 + + 15.4
Total A-Weighted Sound Pressure Level 40.0
* Includes the heights of noise sources and receptors.
+ indicates values below -88.0 dBA
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Sound pressure levels at Receptor 1097

Octave band sound pressure levels Broad-
Source | Distance* [dBA] S?:’?_ntc)j
1D [m] 31.5 63 125 250 500 1000 2000 480 880 sou rCZ
Hz Hz Hz Hz Hz Hz Hz Hz Hz [dBA]
4959 -3.9 4.6 5.8 9.0 8.3 0.1 -34.5 + + 13.6
8 4894 -3.8 4.7 6.1 9.2 8.6 0.5 -33.8 + + 13.8
10 4446 -3.2 5.3 6.8 10.3 10.2 2.9 -28.7 + + 15.0
11 4318 -3.0 5.5 7.1 10.7 10.7 3.6 -27.2 + + 15.5
12 4372 -3.1 55 7.1 10.6 10.5 3.3 -27.9 + + 15.3
13 4731 -3.6 4.9 6.6 9.8 9.2 1.4 -31.9 + + 14.4
14 4239 -2.9 5.7 7.6 11.1 11.0 4.1 -26.3 + + 15.8
15 3069 -0.4 8.2 11.0 15.1 16.1 11.2 -12.2 + 20.3
16 4077 -7.5 2.0 3.2 5.4 3.1 -4.2 -31.0 + + 9.9
17 3864 -2.3 6.3 8.2 12.1 12.5 6.2 -21.9 + + 17.0
18 3156 -0.7 7.9 10.3 14.6 15.6 10.5 -13.4 + + 19.7
19 2880 0.1 8.8 11.4 15.8 16.9 12.3 -9.9 -84.4 + 21.0
20 2177 1.9 10.5 13.0 17.5 19.1 15.8 -2.0 -60.2 + 23.2
21 2139 2.7 11.4 14.3 19.2 21.0 17.7 -0.1 -57.5 + 24.9
22 2029 3.2 11.9 14.9 19.8 21.6 18.5 1.4 -53.4 + 25.6
23 1428 6.3 15.0 18.4 23.6 25.9 23.9 10.4 -30.6 + 29.9
24 2114 2.8 11.5 14.7 19.4 21.2 17.9 0.3 -56.5 + 25.1
25 1863 3.9 12.7 15.8 20.8 22.7 19.9 3.8 -47.2 + 26.7
26 2423 1.6 10.3 13.3 17.9 19.4 15.6 -3.9 -67.9 + 23.4
27 2685 0.7 9.4 12.3 16.7 18.0 13.7 -7.3 -77.3 + 22.0
28 2446 1.6 10.2 13.3 17.8 19.3 15.4 -4.1 -68.7 + 23.3
30 1726 4.6 13.3 16.7 21.7 23.7 21.2 5.9 -42 + 27.7
31 2726 0.6 9.3 12.3 16.6 17.8 13.5 -7.8 -78.8 + 21.9
32 2236 2.3 11 14.3 18.9 20.5 17 -1.3 -61 + 24.5
33 2244 2.3 11.0 14.2 18.9 20.6 17.1 -1.3 -61.1 + 24.5
34 2748 0.5 9.2 12.2 16.5 17.7 13.4 -8.0 -79.5 + 21.8
35 1802 4.2 13.0 16.4 21.4 23.4 20.7 5.0 -44.7 + 27.4
56 4244 -2.9 5.7 7.8 11.3 11.1 4.2 -26.2 + + 15.9
57 4926 -3.8 4.6 6.4 9.4 8.6 0.5 -34.0 + + 13.9
58 4006 -7.3 1.3 3.8 7.3 7.3 0.8 -28.2 + + 12.0
59 4526 -8.0 0.4 2.6 5.8 5.4 -2.1 -34.2 + + 10.4
73 1096 6.4 15.3 18.1 23.0 25.2 23.5 12.7 -20.3 + 29.4
74 842 8.7 17.6 20.8 25.7 28.0 26.8 17.5 -9.6 32.4
96 2813 0.3 9.0 11.3 15.9 17.2 12.8 -9.0 -82.0 + 21.3
97 2815 0.3 9.0 11.6 16.0 17.2 12.8 -9.1 -82.1 + 21.3
98 3899 -2.4 6.2 8.5 12.2 12.4 6.0 -22.3 + + 17.0
99 3351 -1.2 7.4 10.1 14.1 14.7 9.4 -15.7 + + 19.1
101 3256 -1 7.7 10.3 14.4 15.2 9.9 -14.5 + + 19.4
102 4379 -3.1 5.4 7.2 10.6 10.5 3.3 -27.9 + + 15.3
104 4426 -3.1 5.4 7.6 10.8 10.5 3.2 -28.3 + + 15.4
109 3809 -2.2 6.3 8.7 12.4 12.7 6.5 -21.3 + + 17.2
111 2795 0.4 9 11.9 16.3 17.4 13 -8.7 -81.3 + 21.5
Total A-Weighted Sound Pressure Level 39.8
* Includes the heights of noise sources and receptors.
+ indicates values below -88.0 dBA
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Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to
advance the safety and sustainability of their business. We provide classification and technical assurance
along with software and independent expert advisory services to the maritime, oil and gas, and energy
industries. We also provide certification services to customers across a wide range of industries. Operating in

more than 100 countries, our 16,000 professionals are dedicated to helping our customers make the world
safer, smarter, and greener.
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