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Disclaimer
This report has been prepared by acl Acoustical Consultants Inc. (acl) in response to a specific request
for service from, and for the exclusive use of, the Client to whom the report is addressed. The report has
been prepared in a manner consistent with a level of care and skill ordinarily exercised by members of the
engineering and science professions currently practising under similar conditions in the jurisdiction in
which the services are provided, subject to the time limits and physical constraints applicable to this report.
The findings contained in this report are based, in part, upon information provided by others. aci does not
vouch for the accuracy of information provided by others or how- that may impact the accuracy of the
results presented in the report. The information contained in this report is not intended for use of, nor is it
intended to be relied upon, by any person, firm, or corporation other than the Client to whom it is
addressed, with the exception of the applicable regulatory authority to whom this document may be
submitted. Any, calculation methods and noise models prepared by-aci are considered proprietary
professional work product and shall remain the copyright property of acl who authorizes only the Client

to use and make copies of the report.

The report is of a summary nature and is not intended to stand alone without reference to the instructions
given to acl by the Client, communications between aci and the Client, and to any other reports prepared
by acl for the Client relative to the specific project described in the report. In order to properly understand
the suggestions, recommendations, and opinions expressed in this report, reference must be made to the
whole of the report. aci cannot be responsible for use of portions of the report without reference to the
entire report. acl accepts no liability or responsibility for any damages that may be suffered or incurred

by any.third party as a result of the use of, reliance on, or any decision made based on this report.

Unless otherwise stated, the suggestions, recommendations, and opinions given in this report are intended
only for guidance of the Client in the design of the specific project. The extent and detail of investigations,
necessary to determine all of the relevant conditions which may affect potential project construction costs
would normally be greater than has been carried out for design purposes. Any Contractors bidding on, or
undertaking work discussed in this report, should rely on their own investigations, as well as their own
interpretations of the factual data presented in the report, including but not limited to proposed construction

techniques, materials selected, schedule, safety and equipment capabilities.
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Executive Summary

aci Acoustical Consultants Inc. (@ci) was retained by TransAlta Corporation (TransAlta) to conduct a
noise impact assessment for the proposed Watercharger Project (the Project) near Ghost Lake, Alberta, at
LSD 08-13-26-06-W5M. The purpose of the work was to conduct a site visit to determine existing noise
sources and residential receptors within the study area and to generate a computer noise model of the
Baseline Case, Project-Only Case, and Application Case conditions. The-noise levels were compared to
the applicable noise criteria as specified by the Alberta Utilities Commission (AUC) Rule 012 on Noise
Control. The site visit was conducted for @ci on October 25, 2021 by S. Bilawchuk, M.Sc., P.Eng.

The Baseline Case noise levels associated with the existing TransAlta Ghost hydro-electric facility and
the Ghost 20S Substation (with the AUC Rule 012 prescribed average ambient sound levels included) are
projected to be below the AUC Rule 012 permissible sound levels(PSLs) for all surrounding residential
and theoretical 1,500 m receptors.

The Project-Only Case noise levels associated with just the Project noise sources (with the AUC Rule 012
prescribed average ambient sound levels included) are projected to be below the AUC Rule 012 PSLs for
all surrounding residential and theoretical 1,500 m receptors.

The Application Case noise levels associated with the existing TransAlta Ghost hydro-electric facility and
the Ghost 20S Substation and the Project related noise sources (with the AUC Rule 012 prescribed average
ambient sound levels included) are projected to be below the AUC Rule 012 PSLs for all surrounding

residential and theoretical 1,500 m receptors:.

In addition, forall assessment cases, the dBC sound levels are projected to be less than 20 dB greater than
the dBA sound levels, resulting in a low possibility of any low frequency tonal noise.
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

1.0 Introduction

aci Acoustical Consultants Inc. (@ci) was retained by TransAlta Corporation (TransAlta) to conduct a
noise impact assessment for the proposed Watercharger Project (the Project) near Ghost Lake, Alberta, at
LSD 08-13-26-06-W5M. The purpose of the work was to conduct a site visit to determine existing noise
sources and residential receptors within the study area and to generate a.computer noise model of the
Baseline Case, Project-Only Case, and Application Case conditions. The noise levels were compared to
the applicable noise criteria as specified by the Alberta Utilities Commission (AUC) Rule 012 on Noise
Control. The site visit was conducted for @ci on October 25, 2021 by S. Bilawchuk, M.Sc., P.Eng.

2.0 Description

2.1. Location

The Project is located approximately 13 km west of the City of Cochrane, Alberta at
LSD 08-13-26-06-W5M. As indicated in Figurel and Figure 2, the Project is located on undeveloped land

south of the Bow River, east of the existing TransAlta Ghost hydro-electric facility. Within approximately

3 km of the Project,-the only existing significant regulated industrial facilities are the TransAlta Ghost
hydro-electric facility and the Ghost20S Substation. The existing noise sources consist of the three water
driven turbines and electrical generators (housed in the generator building) and the associated electrical

substation to the south of the generator building.

The only significant road within the study area is Highway 1A which runs generally east-west through the
study area, approximately 900 m from the Project as indicated in Figure 1. The traffic volumes on

Highway 1A are such that the road is considered heavily travelled® during the day-time and night-time.

As indicated in Figure 1, there are numerous receptors within 1,500 m of the Project and the existing
TransAlta Ghost hydro-electric facility and the Ghost 20S Substation, the closest of which is 340 m north
of the Project. Some of the receptors at further distances from the Project have population densities of less

than 9 receptors per quarter section of land? and are greater than 500 m from Highway 1A. Other receptors

1 The AUC Rule 012 defines “heavily travelled” as 90 vehicles during the 9-hour night-time period. Typically, this equates to approximately
900 vehicles per day. Traffic data obtained from the Alberta Transportation website indicates an AADT of 3370 vehicles per day on Highway
1A which equates to approximately 337 vehicles during the night-time.

2 Denoted with a radius of 451 m from each residential receptor.
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

have the lower population density but are between 30 — 500 m from Highway 1A, while others have
population densities between 9 — 160 dwellings per quarter section of land and are between 30 — 500 m
from Highway 1A. The nearest residents to the north have a population density greater than 160 receptors

per quarter section of land and are between 30 — 500 m from Highway 1A.

Topographically the land within the study area has a general downward slope from the north and south
towards the Bow River. In addition, Ghost Lake is elevated several meters above the location of the
Project because of the Hydro-Electric facility. Within 1,500 m of the Project and the existing TransAlta
Ghost hydro-electric facility and the Ghost 20S Substation, there is an elevation change of approximately
127 m. Digital elevation contours were incorporated into the noise model for increased accuracy.
Vegetation within the area is composed mainly of field grasses, bushes, and some trees. Given the relative
distances involved between the Project and the nearest residential receptors the vegetative sound

absorption is considered moderate.

2.2. Equipment Description

TransAlta has not yet selected the battery manufacturer for the Project. As such, a conservative layout, as
indicated in Figure 2, wasprovided by TransAlta for the noise model. TransAlta expects the number of
noise source units for.the Project to be equal to or less than the following:

- 216 Battery Enclosures. Each battery enclosure will house a bank of batteries, electronics, and

ventilation.

- 55 Inverters with integral transformers, switchgear, and other electronics.

- Overall site switchgear buildings

- 50 MVA Transformer located within the existing substation

- 180 MVA Transformer located within the existing substation

- 3.75 MVA Auxiliary Transformer

In addition, it is important to note that the Project will typically operate in a “standby” mode with the
batteries fully charged and available for use. During the “standby” mode, the noise levels will be relatively
low. The noise levels included in the noise model assessment cases are based on the peak noise during
charge/discharge cycles when the cooling fans, transformers, inverters, etc. will be operating at their

maximum.

2 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
3.0 Modeling Methods

The computer noise modeling was conducted using the CADNAJ/A (Build 173.4950) software package.
CADNAV/A allows for the modeling of various noise sources such as road, rail, and various stationary
sources. In addition, topographical features such as land contours, vegetation, and bodies of water can be
included. Finally, meteorological conditions such as temperature, relative humidity, wind-speed and wind-
direction can be included in the calculations. Note that all modeling methods used exceed the requirements
of the AUC Rule 012 on Noise Control.

The calculation method used for noise propagation follows the 1ISO standard 9613-2. All receiver locations
were assumed as being downwind from the source(s). In particular, as stated.in Section 5 of the I1SO
document:

“Downwind propagation conditions for the method specified in this part of 1S0 9613 are

as specified in 5.4.3.3 of 1S0 1996-2:1987, namely

- wind direction within an angle of + 45° of the direction connecting the centre of the
dominant sound source and the centre of the specified receiver region, with the wind
blowing from source to receiver, and

- wind speed between approximately.1 m/s and 5 m/s, measured at a height of 3 m to
11 m above the ground.

The equations for calculating the average downwind sound pressure level LAT(DW) in this

part of 1ISO 9613, including the equations for attenuation.given in.clause 7, are the average

for meteorological conditions within these limits: The term average here means the average

over a short time interval, as defined in 3.1.

These equations also hold, equivalently, for average propagation under a well-developed

moderate ground-based temperature inversion, such as commonly occurs on clear, calm

nights™.

Due to the size of the Project study area and the density of vegetation within the study area, vegetative
sound absorption was included in the model. A ground absorption coefficient of 0.5 was used along with
a temperature of 10°C and a relative humidity of 70%. As a result, all sound level propagation calculations
are considered conservatively representative of summertime conditions (as specified in the AUC
Rule 012).

As part of the study, three noise modeling scenarios were conducted, including:
1) Baseline Case: “This scenario included the noise sources associated with the existing TransAlta
Ghost hydro-electric facility and the Ghost 20S Substation.
2) Project-Only Case: This scenario included the noise sources associated with the Project, without

any of the existing noise sources.
3) Application Case: This scenario included the noise sources associated with the existing TransAlta

Ghost hydro-electric facility and the Ghost 20S Substation as well as the Project.

3 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

The computer noise modeling results were calculated in two ways. First, sound levels were calculated at
specific receiver locations (i.e. adjacent residents and theoretical 1,500 m receptors). Next, the sound
levels were calculated using a 10 m x 10 m grid over the entire study area. This provided color noise
contours for easier visualization of the results. Refer to Appendix | for a description of the acoustical

terminology, Appendix Il for a list of common noise sources

3.1. Noise Sources

As part of the noise study, a site visit to the area was conducted on October 25, 2021. During the site visit,
sound level measurements were conducted near existing operational regulated industrial noise sources.
The sound level data obtained was used to determine the equipment sound power levels for use in the
computer noise model. Refer to Appendix |11 for a description of the measurement equipment and methods

used. Refer to Appendix IV for a listing of the modeled sound power levels.

The octave band noise data for the Project noise sources was provided by TransAlta through consultation

with the equipment supplier. Refer to Appendix 1V for a list of the Project related noise sources.

Finally, as specified in the’ AUC Rule 012, the average night-time ambient sound level (ASL) has been
included in the noise modeling results as follows:
- For receptors with population densities less than 9 dwellings per quarter section and greater than
500 m-from a heavily traveled road, the ASL is 35 dBA during the night-time and 45 dBA during
the day-time. This applies to R-05, R-06, R-09, and R-12.
-~ For receptors with population densities less than 9 dwellings per quarter section and between
30 - 500 m from a heavily traveled road, the ASL is 40 dBA during the night-time and 50 dBA
during the day-time. This applies to R-01 to R-04 and R-11.
- For receptors with population densities between 9 — 160 dwellings per quarter section and between
30 - 500 m from a heavily traveled road, the ASL is 43 dBA during the night-time and 53 dBA
during the day-time. This applies to R-07, R-08, and R-10.
- For receptors with population densities greater than 160 dwellings per quarter section and between
30 - 500 m from a heavily traveled road, the ASL is 46 dBA during the night-time and 56 dBA
during the day-time. This applies to R-13 to R-37.

4 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
3.2. Modeling Confidence

The algorithms used for the noise modeling follow the ISO 9613 standard. The published accuracy for
this standard is £3 dBA between 100 m — 1,000 m. Accuracy levels beyond 1,000 m are not published.
Experience based on similar noise models conducted over large distances shows that, as expected, as the
distance increases, the associated accuracy in prediction decreases. Experience has shown that
environmental factors such as wind, temperature inversions, topography and ground cover all have
increasing effects over distances larger than approximately 1,500 m. As such, since all receptors are within

approximately 1,500 m of the proposed station, the prediction confidence is considered high.

5 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

4.0 Permissible Sound Levels

Environmental noise levels from various sources (industrial, roads, railways, etc.) are commonly described
in terms of equivalent sound levels or Leq. This is the level of a steady sound having the same acoustic
energy, over a given time period, as the fluctuating sound. In addition, this energy averaged level is
A—weighted to account for the reduced sensitivity of average human hearing to low frequency sounds.
These Leq in dBA, which are the most common environmental noise measure, are often given for day-time
(07:00 to 22:00) LegDay and night-time (22:00 to 07:00) LegNight while other criteria use the entire 24-
hour period as Leq24. The criteria used to evaluate the noise in the study area is the AUC Rule 012,

The AUC Rule 012 (2021) on Noise Control sets the PSL at the receiver location based on population
density and relative distances to heavily traveled road and rail-as. shown in Table 1. The Project will not
be a seasonal operation.
- For receptors with population densities less than 9 dwellings per quarter section and greater than
500 m from a heavily traveled road, the PSLs are an LegNight of 40 dBA and an LegDay of 50 dBA.
This applies to R-05, R-06, R-09, and R-12.
- For receptors with population densities less than 9 dwellings per quarter section and between
30 - 500 m from a heavily traveled road, the PSLs are an LegNight of 45 dBA and an LegDay of
55 dBA. This applies to R-01 to R-04 and R-11.
- For receptors with population densities between 9 — 160 dwellings per quarter section and between
30 - 500 m from a heavily traveled road, the PSLs are an LegNight of 48 dBA and an LegDay of
58 dBA. This applies to R-07, R-08, and R-10.
- For receptors with population densities greater than 160 dwellings per quarter section and between
30 - 500 m from a heavily traveled road, the PSLS are an LegNight of 51 dBA and an LegDay of
61 dBA. This appliesto R-13 to R-37.

Finally, AUC Rule 012 specifies that new or modified facilities must meet a PSL-Night of 40 dBA at
1,500'm from the facility fence-line if there are no closer dwellings. As such, the PSLs at a distance of
1,500 m are an LegNight of 40 dBA and an LegDay of 50 dBA. Refer to Appendix V for a detailed
description of the PSL determination.

Table 1.. Basic Night-Time Sound Levels (as per the AUC Rule 012)

Dwelling Density per Quarter Section of Land
Proximity to Transportation 1-8 Dwellings 9-160 Dwellings >160 Dwellings
Category 1 40 dBA 43 dBA 46 dBA
Category 2 45 dBA 48 dBA 51 dBA
Category 3 50 dBA 53 dBA 56 dBA

Category 1  Dwelling units more than 500m from heavily travelled roads and/or rail lines
and not subject to frequent aircraft flyovers

Category 2  Dwelling units more than 30m but less than 500m from heavily travelled roads
and/or rail lines and not subject to frequent aircraft flyovers

Category 3  Dwelling units less than 30m from heavily travelled roads and/or rail lines
and not subject to frequent aircraft flyovers

6 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

5.0 Results and Discussion

5.1. Baseline Case Results

The results of the Baseline Case noise modeling are presented in Table 2 and illustrated in Figure 3. The
Project will have the ability to operate at any time during a 24-hour period, so only the night-time results
are provided, given the reduced PSLs during the night-time hours. The noise levels associated with the
existing TransAlta Ghost hydro-electric facility and the Ghost 20S Substation in addition to the ASLs are

projected to be below the PSLs for all adjacent residential and theoretical 1,500 m receptor locations.

In addition to the broadband A-weighted (dBA) sound levels, the modeling results at the adjacent
residential and theoretical 1,500 m receptor locations indicated C-weighted (dBC) sound levels will be
less than 20 dB above the dBA sound levels, as shown‘in Table 2. ‘As specified in the AUC Rule 012, if
the dBC minus dBA sound levels are less than 20 dB, the naise. is not considered to have a low frequency

tonal component.

7 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

Table 2. Baseline Case Modeled Sound Levels

ASL- Baseline ASL + Baseline : Baseline
(Distam?:‘fzfg;]o;roject) (l:ljigRt) Lg}‘jiis,ge?t Cas?dléez\l\)light Ps('aé“Ag’ht Compliant Lé@%}t dBC - dBA | Tonal
Residential Receptors
R-01 (1,500 m) 40.0 6.8 40.0 45.0 YES 24.7 17.9 NO
R-02 (700 m) 40.0 16.3 40.0 45.0 YES 34.8 18.5 NO
R-03 (750 m) 40.0 15.7 40.0 45.0 YES 34.3 18.6 NO
R-04 (1,140 m) 40.0 20.1 40.0 45.0 YES 36.9 16.8 NO
R-05 (1,480 m) 35.0 11.9 35.0 40.0 YES 31.3 19.4 NO
R-06 (1,460 m) 35.0 24.7 35.4 40.0 YES 38.0 13.3 NO
R-07 (1,200 m) 43.0 26.6 43.1 48.0 YES 40.1 13.5 NO
R-08 (1,100 m) 43.0 28.1 43.1 48.0 YES 40.5 12.4 NO
R-09 (1,500 m) 35.0 224 35.2 40.0 YES 35.7 13.3 NO
R-10 (650 m) 43.0 35.2 43.7 48.0 YES 43.7 8.5 NO
R-11 (830 m) 40.0 27.8 40.3 45.0 YES 40.0 12.2 NO
R-12 (1,650 m) 35.0 17.0 35.1 40.0 YES 32.6 15.6 NO
R-13 (350 m) 46.0 38.9 46.8 51.0 YES 51.3 12.4 NO
R-14 (340 m) 46.0 42.3 47.5 51.0 YES 52.0 9.7 NO
R-15 (335 m) 46.0 42.2 47.5 51.0 YES 52.0 9.8 NO
R-16 (350 m) 46.0 41.3 47.3 51.0 YES 51.6 10.3 NO
R-17 (365 m) 46.0 40.5 47.1 51.0 YES 51.2 10.7 NO
R-18 (375 m) 46.0 40.3 47.0 51.0 YES 50.9 10.6 NO
R-19 (390 m) 46.0 40.1 47.0 51.0 YES 50.7 10.6 NO
R-20 (400 m) 46.0 39.5 46.9 51.0 YES 50.3 10.8 NO
R-21 (420 m) 46.0 39.0 46.8 51.0 YES 50.0 11.0 NO
R-22 (430 m) 46.0 36.6 46.5 51.0 YES 49.4 12.8 NO
R-23 (450 m) 46.0 36.7 46.5 51.0 YES 49.2 12.5 NO
R-24 (460 m) 46.0 37.8 46.6 51.0 YES 49.2 11.4 NO
R-25 (470 m) 46.0 374 46.6 51.0 YES 49.0 11.6 NO
R-26 (480 m) 46.0 37.1 46.5 51.0 YES 48.8 11.7 NO
R-27 (480 m) 46.0 37.2 46.5 51.0 YES 48.7 11.5 NO
R-28 (485 m) 46.0 38.0 46.6 51.0 YES 48.6 10.6 NO
R-29 (490 m) 46.0 37.9 46.6 51.0 YES 48.5 10.6 NO
R-30 (495 m) 46.0 38.0 46.6 51.0 YES 48.3 10.3 NO
R-31 (495 m) 46.0 37.8 46.6 51.0 YES 48.2 10.4 NO
R-327(500 m) 46.0 37.6 46.6 51.0 YES 48.0 10.4 NO
R-33 (500 m) 46.0 374 46.6 51.0 YES 47.8 10.4 NO
R-34 (505 m) 46.0 37.1 46.5 51.0 YES 47.5 10.4 NO
R-35 (510 m) 46.0 36.6 46.5 51.0 YES 47.2 10.6 NO
R-36 (535 m) 46.0 36.1 46.4 51.0 YES 46.8 10.7 NO
R-37 (535 m) 46.0 33.6 46.2 51.0 YES 46.0 12.4 NO
Theoretical 1,500 m Receptors
North 35.0 23.7 35.3 40.0 YES 37.2 13.5 NO
Northeast 35.0 17.9 35.1 40.0 YES 34.0 16.1 NO
East 35.0 19.2 35.1 40.0 YES 33.7 14.5 NO
Southeast 35.0 14.6 35.0 40.0 YES 321 17.5 NO
South 35.0 7.0 35.0 40.0 YES 23.9 16.9 NO
Southwest 35.0 6.0 35.0 40.0 YES 23.2 17.2 NO
West 35.0 5.1 35.0 40.0 YES 21.5 16.4 NO
Northwest 35.0 15.8 35.1 40.0 YES 314 15.6 NO
8 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

5.2. Project-Only Case Results

The results of the Project-Only Case noise modeling are presented in Table 3 and illustrated in Figure 4.
The Project will have the ability to operate at any time during a 24-hour period, so only the night-time
results are provided, given the reduced PSLs during the night-time hours. The noise levels associated with
the Project in addition to the ASLs are projected to be below the PSLs for all adjacent residential and

theoretical 1,500 m receptor locations.

In addition to the broadband A-weighted (dBA) sound levels, the modeling results at the adjacent
residential and theoretical 1,500 m receptor locations indicated C-weighted (dBC) sound levels will be
less than 20 dB above the dBA sound levels, as shown in Table 3. As specified in the AUC Rule 012, if
the dBC minus dBA sound levels are less than 20 dB, the noise is not considered to have a low frequency

tonal component.

9 December 22, 2021
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Table 3. Project-Only Case Modeled Sound Levels

_ Project " q : Project
O ey | Nan | (S5 | Cosetaant | "M | complan | | S| omc - aea | Ton
(dBA) (dBA) (dBA) (dBC)
Residential Receptors
R-01 (1,500 m) 40.0 24.6 40.1 45.0 YES 35.2 10.6 NO
R-02 (700 m) 40.0 31.9 40.6 45.0 YES 41.2 9.3 NO
R-03 (750 m) 40.0 31.2 40.5 45.0 YES 40.6 9.4 NO
R-04 (1,140 m) 40.0 27.8 40.3 45.0 YES 37.7 9.9 NO
R-05 (1,480 m) 35.0 23.6 35.3 40.0 YES 35.0 11.4 NO
R-06 (1,460 m) 35.0 25.9 35.5 40.0 YES 36.1 10.2 NO
R-07 (1,200 m) 43.0 28.2 43.1 48.0 YES 37.9 9.7 NO
R-08 (1,100 m) 43.0 28.8 43.2 48.0 YES 38.3 9.5 NO
R-09 (1,500 m) 35.0 24.5 35.4 40.0 YES 34.9 10.4 NO
R-10 (650 m) 43.0 38.5 44.3 48.0 YES 47.6 9.1 NO
R-11 (830 m) 40.0 36.2 41.5 45.0 YES 46.3 10.1 NO
R-12 (1,650 m) 35.0 23.6 35.3 40.0 YES 34.1 10.5 NO
R-13 (350 m) 46.0 39.8 46.9 51.0 YES 47.6 7.8 NO
R-14 (340 m) 46.0 40.8 47.1 51.0 YES 48.1 7.3 NO
R-15 (335 m) 46.0 40.2 47.0 51.0 YES 48.0 7.8 NO
R-16 (350 m) 46.0 40.0 47.0 51.0 YES 47.8 7.8 NO
R-17 (365 m) 46.0 40.0 47.0 51.0 YES 47.7 7.7 NO
R-18 (375 m) 46.0 41.3 47.3 51.0 YES 47.9 6.6 NO
R-19 (390 m) 46.0 41.6 47.3 51.0 YES 48.0 6.4 NO
R-20 (400 m) 46.0 40.4 47.1 51.0 YES 47.4 7.0 NO
R-21 (420 m) 46.0 39.1 46.8 51.0 YES 47.0 7.9 NO
R-22 (430 m) 46.0 38.9 46.8 51.0 YES 46.8 7.9 NO
R-23 (450 m) 46.0 38.8 46.8 51.0 YES 46.6 7.8 NO
R-24 (460 m) 46.0 38.9 46.8 51.0 YES 46.6 7.7 NO
R-25 (470 m) 46.0 39.0 46.8 51.0 YES 46.5 7.5 NO
R-26 (480 m) 46.0 38.7 46.7 51.0 YES 46.3 7.6 NO
R-27 (480 m) 46.0 39.2 46.8 51.0 YES 46.3 7.1 NO
R-28 (485 m) 46.0 40.4 47.1 51.0 YES 46.7 6.3 NO
R-29 (490 m) 46.0 40.5 47.1 51.0 YES 46.7 6.2 NO
R-30 (495 m) 46.0 40.4 47.1 51.0 YES 46.6 6.2 NO
R-31 (495 m) 46.0 40.1 47.0 51.0 YES 46.4 6.3 NO
R-32 (500 m) 46.0 40.0 47.0 51.0 YES 46.3 6.3 NO
R-33 (500 m) 46.0 39.4 46.9 51.0 YES 46.0 6.6 NO
R-34 (505 m) 46.0 39.1 46.8 51.0 YES 45.8 6.7 NO
R-35 (510 m) 46.0 37.4 46.6 51.0 YES 45.1 7.7 NO
R-36 (535 m) 46.0 36.2 46.4 51.0 YES 44.5 8.3 NO
R-37 (535 m) 46.0 35.9 46.4 51.0 YES 44.2 8.3 NO
Theoretical 1,500 m Receptors
North 35.0 25.3 354 40.0 YES 35.6 10.3 NO
Northeast 35.0 22.9 35.3 40.0 YES 34.2 11.3 NO
East 35.0 255 35.5 40.0 YES 35.7 10.2 NO
Southeast 35.0 24.4 354 40.0 YES 34.8 10.4 NO
South 35.0 25.8 35.5 40.0 YES 36.0 10.2 NO
Southwest 35.0 24.9 354 40.0 YES 355 10.6 NO
West 35.0 24.0 35.3 40.0 YES 34.7 10.7 NO
Northwest 35.0 24.0 35.3 40.0 YES 34.7 10.7 NO
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5.3. Application Case Results

The results of the Application Case noise modeling are presented in Table 4 and illustrated in Figure 5.
The Project will have the ability to operate at any time during a 24-hour period, so only the night-time
results are provided, given the reduced PSLs during the night-time hours. The noise levels associated with
the existing TransAlta Ghost hydro-electric facility and the Ghost 20S Substation and the Project in
addition to the ASLs are projected to be below the PSLs for all adjacent residential and theoretical 1,500 m
receptor locations. The order-ranked noise source contribution from the modeled noise sources at the

nearest and/or most impacted residential receptors (R-10, R-14) are presented in Appendix VII.

In addition to the broadband dBA sound levels, the modeling results at the adjacent residential and
theoretical 1,500 m receptor locations indicated dBC sound levels will be less than 20 dB above the dBA
sound levels, as shown in Table 4. As specified in the AUC Rule 012, if the dBC minus dBA sound levels

are less than 20 dB, the noise is not considered to have a low frequency tonal component.
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Table 4. Application Case Modeled Sound Levels

Receptor [l Ap%i:saetion Apﬁl?(i-a:ion PSL-Night Ap[z:liicsaéion
(Distance from Project) (':‘iigR‘) LegNight | Case LegNight (dBA) SSmpne T IREEE RRCE S e
(dBA) (dBA) (dBC)
Residential Receptors
R-01 (1,500 m) 40.0 24.7 40.1 45.0 YES 35.6 10.9 NO
R-02 (700 m) 40.0 32.0 40.6 45.0 YES 42.0 10.0 NO
R-03 (750 m) 40.0 31.3 40.5 45.0 YES 41.5 10.2 NO
R-04 (1,140 m) 40.0 28.5 40.3 45.0 YES 40.3 11.8 NO
R-05 (1,480 m) 35.0 23.9 35.3 40.0 YES 36.6 12.7 NO
R-06 (1,460 m) 35.0 28.4 35.9 40.0 YES 40.2 11.8 NO
R-07 (1,200 m) 43.0 30.5 43.2 48.0 YES 42.1 11.6 NO
R-08 (1,100 m) 43.0 31.4 43.3 48.0 YES 42.6 11.2 NO
R-09 (1,500 m) 35.0 26.6 35.6 40.0 YES 38.3 11.7 NO
R-10 (650 m) 43.0 40.1 44.8 48.0 YES 49.1 9.0 NO
R-11 (830 m) 40.0 36.8 41.7 45.0 YES 47.2 10.4 NO
R-12 (1,650 m) 35.0 24.4 35.4 40.0 YES 36.4 12.0 NO
R-13 (350 m) 46.0 43.7 48.0 51.0 YES 53.1 9.4 NO
R-14 (340 m) 46.0 44.6 48.4 51.0 YES 53.5 8.9 NO
R-15 (335 m) 46.0 44.4 48.3 51.0 YES 53.5 9.1 NO
R-16 (350 m) 46.0 43.7 48.0 51.0 YES 53.1 9.4 NO
R-17 (365 m) 46.0 43.3 47.9 51.0 YES 52.8 9.5 NO
R-18 (375 m) 46.0 43.8 48.0 51.0 YES 52.7 8.9 NO
R-19 (390 m) 46.0 43.9 48.1 51.0 YES 52.6 8.7 NO
R-20 (400 m) 46.0 43.0 47.8 51.0 YES 52.1 9.1 NO
R-21 (420 m) 46.0 42.1 47.5 51.0 YES 51.8 9.7 NO
R-22 (430 m) 46.0 41.8 47.4 51.0 YES 51.5 9.7 NO
R-23 (450 m) 46.0 41.5 47.3 51.0 YES 51.3 9.8 NO
R-24 (460 m) 46.0 41.4 47.3 51.0 YES 51.1 9.7 NO
R-25 (470 m) 46.0 41.3 47.3 51.0 YES 50.9 9.6 NO
R-26 (480 m) 46.0 41.0 47.2 51.0 YES 50.7 9.7 NO
R-27 (480 m) 46.0 41.3 47.3 51.0 YES 50.7 9.4 NO
R-28 (485 m) 46.0 42.4 47.6 51.0 YES 50.8 8.4 NO
R-29 (490 m) 46.0 42.4 47.6 51.0 YES 50.7 8.3 NO
R-30 (495 m) 46.0 42.3 47.5 51.0 YES 50.6 8.3 NO
R-31 (495 m) 46.0 42.1 47.5 51.0 YES 50.4 8.3 NO
R-32 (500 m) 46.0 42.0 47.5 51.0 YES 50.2 8.2 NO
R-33 (500 m) 46.0 41.5 47.3 51.0 YES 50.0 8.5 NO
R-34 (505 m) 46.0 41.2 47.2 51.0 YES 49.7 8.5 NO
R-35 (510 m) 46.0 40.0 47.0 51.0 YES 49.3 9.3 NO
R-36 (535 m) 46.0 39.1 46.8 51.0 YES 48.8 9.7 NO
R-37 (535 m) 46.0 38.8 46.8 51.0 YES 48.5 9.7 NO
Theoretical 1,500 m Receptors
North 35.0 27.6 35.7 40.0 YES 394 11.8 NO
Northeast 35.0 24.1 35.3 40.0 YES 37.1 13.0 NO
East 35.0 26.4 35.6 40.0 YES 37.8 11.4 NO
Southeast 35.0 24.9 35.4 40.0 YES 36.7 11.8 NO
South 35.0 25.9 355 40.0 YES 36.2 10.3 NO
Southwest 35.0 24.9 35.4 40.0 YES 35.8 10.9 NO
West 35.0 24.0 35.3 40.0 YES 34.9 10.9 NO
Northwest 35.0 24.7 35.4 40.0 YES 36.3 11.6 NO
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5.4. Noise Mitigation Measures

The results of the noise modeling indicated that no specific additional noise mitigation measures are

required for the Project equipment.

5.4.1. Construction Noise

Although there are no specific construction noise level limits detailed by the AUC Rule 012, there are
general recommendations for construction noise mitigation. This includes all activities associated with

construction of the Project. The document states:

“Licensees must manage the impact of construction noise on nearby dwellings. The following

mitigating measures should be used:

- Conduct construction activity between the hours of 7 a.m. and 10 p.m. to reduce the duration
impact of construction noise

- Advise nearby residents of significant noise-causing activities and schedule these events to
reduce disruption to them

- Ensure that all internal combustion engines are well maintained with-muffler systems.

Should a noise complaint be filed during construction, the licensee must respond expeditiously and

take prompt action to address the complaint.”
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6.0 Conclusion

The Baseline Case noise levels associated with the existing TransAlta Ghost hydro-electric facility and
the Ghost 20S Substation (with the AUC Rule 012 prescribed average ambient sound levels included) are
projected to be below the AUC Rule 012 PSLs for all surrounding residential and theoretical 1,500 m

receptors.

The Project-Only Case noise levels associated with just the Project noise sources (with the AUC Rule 012
prescribed average ambient sound levels included) are projected to be below the AUC Rule 012 PSLs for

all surrounding residential and theoretical 1,500 m receptors.

The Application Case noise levels associated with the existing TransAlta Ghost hydro-electric facility and
the Ghost 20S Substation and the Project related noise sources (with the AUC Rule 012 prescribed average
ambient sound levels included) are projected to be below the AUC Rule 012 PSLs for all surrounding

residential and theoretical 1,500 m receptors.

In addition, for all assessment cases, the dBC sound levels are projected to be less than 20 dB greater than

the dBA sound levels, resulting.in a low possibility of any low frequency tonal noise.

A short form (AUC Rule 012 form) noise impact assessment is presented in Appendix VIII.

14 December 22, 2021

EC oy

acoustical consultants inc



TransAlta Corporation — Watercharger Project — NIA Project #21-076
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Figure 3. Baseline Case Noise Modeling LegNight-Time (Without ASL)
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Figure 4. Project-Only Case Noise Modeling LegNight-Time (Without ASL)
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Figure 5. Application Case Noise Modeling LegNight-Time (Without ASL)
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Appendix I. THE ASSESSMENT OF ENVIRONMENTAL NOISE (GENERAL)

Sound Pressure Level

Sound pressure is initially measured in Pascal’s (Pa). Humans can hear several orders of magnitude in
sound pressure levels, so a more convenient scale is used. This scale is known as the decibel (dB) scale,
named after Alexander Graham Bell (telephone guy). It is a base 10 logarithmic scale. When we measure
pressure we typically measure the RMS sound pressure.

2

RMS P
SPL =10log,, 52| = 20Iogl{ PR“"S}

2

ref ref

Where: SPL = Sound Pressure Level in dB
Prvs = Root Mean Square measured pressure (Pa)
Prer = Reference sound pressure level (Pref = 2x10° Pa = 20 uPa)

This reference sound pressure level is an internationally agreed upon value. It represents the threshold of
human hearing for “typical” people based on numerous testing. It is possible to have a threshold which is
lower than 20 pPa which will result in negative dB levels. As such, zero dB does not mean there is no
sound!

In general, a difference of 1 — 2 dB is the threshold for humans to notice that there has been a change in
sound level. A difference of 3 dB (factor of 2 in acoustical energy) is perceptible and a change of 5 dB is
strongly perceptible. A change of 10 dB is typically considered a factor of 2. This is quite remarkable
when considering that'10 dB.is 10-times the acoustical energy!
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Frequency

The range of frequencies audible to the human ear ranges from approximately 20 Hz to 20 kHz. Within
this range, the human ear does not hear equally at all frequencies. It is not very sensitive to low frequency
sounds, is very sensitive to mid frequency sounds and is slightly less sensitive to high frequency sounds.
Due to the large frequency range of human hearing, the entire spectrum is often divided into 31 bands,
each known as a 1/3 octave band.

The internationally agreed upon center frequencies and upper and lower band limits for the 1/1 (whole
octave) and 1/3 octave bands are as follows:

Whole Octave
Lower Band Center Upper Band
Limit Freguency Limit
11 16 22
22 315 44
44 63 88
88 125 177
177 250 355
355 500 710
710 1000 1420
1420 2000 2840
2840 4000 5680
5680 8000 11360
11360 16000 22720

1/3 Octave
Lower Band Center Upper Band
Limit Freguency Limit
14.1 16 17.8
17.8 20 22.4
22.4 25 28.2
28.2 315 35.5
35.5 40 44.7
44.7 50 56.2
56.2 63 70.8
70.8 80 89.1
89.1 100 112
112 125 141
141 160 178
178 200 224
224 250 282
282 315 355
355 400 447
447 500 562
562 630 708
708 800 891
891 1000 1122
1122 1250 1413
1413 1600 1778
1778 2000 2239
2239 2500 2818
2818 3150 3548
3548 4000 4467
4467 5000 5623
5623 6300 7079
7079 8000 8913
8913 10000 11220
11220 12500 14130
14130 16000 17780
17780 20000 22390
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Human hearing is most sensitive at approximately 3500 Hz which corresponds to the ¥ wavelength of the
ear canal (approximately 2.5 cm). Because of this range of sensitivity to various frequencies, we typically
apply various weighting networks to the broadband measured sound to more appropriately account for the
way humans hear. By default, the most common weighting network used is the so-called “A-weighting”.
It can be seen in the figure that the low frequency sounds are reduced significantly with the A-weighting.
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Combination of Sounds

When combining multiple sound sources the general equation is:
n SPhi
~SPL, =10log,, {2110 10 }
=

Examples:
- Two sources of 50 dB each add together to result in 53 dB.

- Three sources of 50 dB each add together to result in 55 dB.
- Ten sources of 50 dB each add together to result in 60 dB.
- One source of 50 dB added to another source of 40 dB results in 50.4 dB

It can be seen that, if multiple similar sources exist, removing or reducing only one source will have little
effect.
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Sound Level Measurements

Over the years a number of methods for measuring and describing environmental noise have been
developed. The most widely used and accepted is the concept of the Energy Equivalent Sound Level (Leq)
which was developed in the US (1970°s) to characterize noise levels near US Air-force bases. This is the
level of a steady state sound which, for a given period of time, would contain the same energy as the time
varying sound. The concept is that the same amount of annoyance occurs from a sound having a high
level for a short period of time as from a sound at a lower level for a longer period of time.

The Leq is defined as:

1 & 1.1 P2
L., —1OIog1{?J.O 10 dT | = 10log ?L S AT

ref

We must specify the time period over which to measure the sound. i.e. 1-second, 10-seconds, 15-seconds,
1-minute, 1-day, etc. An Leq is meaningless if there is no time period associated.

In general there a few very common Leq Sample durations which are used in describing environmental
noise measurements. These include:

- Leg24 - Measured over a 24-hour period

- LegNight - Measured over the night-time (typically.22:00 —.07:00)

- LegDay - Measured over the day-time (typically 07:00 = 22:00)

- Lown - Same as Leg24 with a 10 dB penalty added to the night-time
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Statistical Descriptor

Another method of conveying long term noise levels utilizes statistical descriptors. These are calculated
from a cumulative distribution of the sound levels over the entire measurement duration and then
determining the sound level at xx % of the time.
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Figure 16.6 Statistically processed community noise showing histogram
and cumulative distribution of A weighted sound levels.

Industrial Noise Control, Lewis Bell, Marcel Dekker, Inc. 1994

The most common statistical descriptors are:

Lmin - minimum sound level measured

Loz -sound level that was exceeded only 1% of the time

Lio - sound level that was exceeded.only 10% of the time.
= Good measure of intermittent or intrusive noise
- Good measure of Traffic Noise

Lso - sound level that was exceeded 50% of the time (arithmetic average)
- Good to compare to Leq to determine steadiness of noise

Loo -sound level that was exceeded 90% of the time
- Good indicator of typical “ambient” noise levels
Loo - sound level that was exceeded 99% of the time

Lmax - maximum sound level measured

These descriptors can be used to provide a more detailed analysis of the varying noise climate:

- If there is a large difference between the Leq and the Lso (Leq Can never be any lower than the Lso) then
it can be surmised that one or more short duration, high level sound(s) occurred during the time period.

- If the gap between the Lig and Lgo is relatively small (less than 15 — 20 dBA) then it can be surmised
that the noise climate was relatively steady.
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Sound Propagation

In order to understand sound propagation, the nature of the source must first be discussed. In general,
there are three types of sources. These are known as ‘point’, ‘line’, and ‘area’. This discussion will
concentrate on point and line sources since area sources are much more complex and can usually be
approximated by point sources at large distances.

Point Source
As sound radiates from a point source, it dissipates through geometric spreading. The basic relationship
between the sound levels at two distances from a point source is:

,
.. SPL,— SPL, = 20Ioglo[—2]
rl

Where: SPL1 = sound pressure level at location 1, SPLy =sound pressure level at location 2
r1 = distance from source to location 1, r> =.distance from source to location 2

Thus, the reduction in sound pressure level for a point.source radiating.in a free field is 6 dB per doubling
of distance. This relationship is independent of reflectivity factors provided they are always present. Note
that this only considers geometric spreading and does not take into account atmospheric effects. Point
sources still have some physical dimension associated with them, and typically do not radiate sound
equally in all directions in all frequencies.  The directionality of a source is also highly dependent on
frequency. As frequency increases, directionality increases.

Examples (note no atmospheric absorption):
- A point source measuring 50 dB at 100m will‘be 44 dB at 200m.
- A point source measuring 50 dB at 100m will be 40.5 dB at 300m.
- A point source measuring 50 dB at 100m will be 38 dB at 400m.
- A point source measuring 50 dB at 100m will be 30 dB at 1000m.

Line Source

A line source.is similar to a point source in that it dissipates through geometric spreading. The difference
is that a line source is equivalent to a long line of many point sources. The basic relationship between the
sound levels at two distances from a line source is:

r
SPL;, — SPL, = 10log 10[—2j
r-1
The difference from the point source is that the ‘20’ term in front of the ‘log’ is now only 10. Thus, the
reduction in sound pressure devel for a line source radiating in a free field is 3 dB per doubling of
distance.

Examples (note no atmospheric absorption):
- Aline source measuring 50 dB at 100m will be 47 dB at 200m.
- Aline source measuring 50 dB at 100m will be 45 dB at 300m.
- Aline source measuring 50 dB at 100m will be 44 dB at 400m.
- Aline source measuring 50 dB at 100m will be 40 dB at 1000m.
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Atmospheric Absorption

As sound transmits through a medium, there is an attenuation (or dissipation of acoustic energy) which
can be attributed to three mechanisms:

1) Viscous Effects - Dissipation of acoustic energy due to fluid friction which results in
thermodynamically irreversible propagation of sound.

2) Heat Conduction Effects - Heat transfer between high and low temperature regions in the wave
which result in non-adiabatic propagation of the sound.

3) Inter Molecular Energy Interchanges - Molecular energy relaxation effects which result in a
time lag between changes in translational kinetic energy and the energy associated with rotation
and vibration of the molecules.

The following table illustrates the attenuation coefficient of sound-at standard pressure (101.325 kPa) in
units of dB/100m.

Temperature | Relative Humidity Frequency (Hz)
°C (%) 125 250 500 1000 2000 4000
20 0.06 0.18 0.37 0.64 1.40 4.40
30 50 0.03 0:10 0.33 0.75 1.30 2.50
90 0.02 0.06 0.24 0.70 1.50 2.60
20 0.07 0.15 0.27 0.62 1.90 6.70
20 50 0.04 0.12 0.28 0.50 1.00 2.80
90 0.02 0.08 0.26 0.56 0.99 2.10
20 0.06 0.11 0.29 0.94 3.20 9.00
10 50 0.04 0.11 0.20 0.41 1.20 4.20
90 0.03 0.10 0.21 0.38 0.81 2.50
20 0.05 0.15 0.50 1.60 3.70 5.70
0 50 0.04 0.08 0.19 0.60 2.10 6.70
90 0.03 0.08 0.15 0.36 1.10 4.10

- As frequency increases, absorption tends to increase

- As Relative Humidity increases, absorption tends to decrease

- There is no direct relationship between absorption and temperature

- The net result of atmospheric absorption is to modify the sound propagation of a point source
from 6 dB/doubling-of-distance to approximately 7 — 8 dB/doubling-of-distance (based on
anecdotal experience)
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Meteorological Effects

There are many meteorological factors which can affect how sound propagates over large distances. These
various phenomena must be considered when trying to determine the relative impact of a noise source
either after installation or during the design stage.

Wind

Can greatly alter the noise climate away from a source depending on direction

Sound levels downwind from a source can be increased due to refraction of sound back down towards
the surface. This is due to the generally higher velocities as altitude increases.

Sound levels upwind from a source can be decreased due to a “bending” of the sound away from the
earth’s surface.

Sound level differences of £10dB are possible depending on severity of wind and distance from source.
Sound levels crosswind are generally not disturbed by an appreciable amount

Wind tends to generate its own noise, however, and can provide-a high degree of masking relative to a
noise source of particular interest.

Temperature

Temperature effects can be similar to wind effects

Typically, the temperature is warmer at ground level than it is at higher elevations.

If there is a very large difference between the ground temperature (very warm) and the air aloft (only a
few hundred meters) then the transmitted sound refracts upward due to the changing speed of sound.
If the air aloft is warmer than the ground temperature (known as an inversion) the resulting higher speed
of sound aloft tends to refract the transmitted sound back down towards the ground. This essentially
works on Snell’s law of reflection and refraction.

Temperature inversions typically happen early in the morning and are most common over large bodies
of water or across river valleys.

Sound level differences of +10dB are possible depending on gradient of temperature and distance from
source.

Rain

Rain does not affect sound propagation by an appreciable amount unless it is very heavy

The larger concern is the noise generated by the rain itself. A heavy rain striking the ground can
cause a significant amount of highly broadband noise. The amount of noise generated is difficult to
predict.

Rain can also affect the output of various noise sources such as vehicle traffic.

Summary

In general, these wind and temperature effects are difficult to predict

Empirical models (based on measured data) have been generated to attempt to account for these
effects.

Environmental noise measurements must be conducted with these effects in mind. Sometimes it is
desired to have completely calm conditions, other times a “worst case” of downwind noise levels are
desired.
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Topographical Effects

Similar to the various atmospheric effects outlined in the previous section, the effect of various
geographical and vegetative factors must also be considered when examining the propagation of noise
over large distances.

Topography

One of the most important factors in sound propagation.

Can provide a natural barrier between source and receiver (i.e. if berm or hill in between).

Can provide a natural amplifier between source and receiver (i.e. large valley in between or hard
reflective surface in between).

Must look at location of topographical features relative to source and receiver to determine
importance (i.e. small berm 1km away from source and 1km away from receiver will make negligible
impact).

Grass

- Can be an effective absorber due to large area covered

- Only effective at low height above ground. Does not affect sound transmitted direct from source
to receiver if there is line of sight.

- Typically less absorption than atmospheric absorption when there is line of sight.

- Approximate rule of thumb based on empirical data is:

Ag =18log;o(f)—-31" (dB/100m)
Where: Aq is the absorption amount

Trees

Provide absorption due to foliage

Deciduous trees are essentially ineffective in the winter

Absorption depends heavily on density and height of trees

No data found on absorption of various kinds of trees

Large spans of trees are required to obtain even minaor amounts of sound reduction

In many cases, trees can provide an effective visual barrier, even if the noise attenuation is negligible.

Source Reteiver

NOTE — d; = dy + dp
For calculating d; and dy, the curved path radius may be assumed to be 5 km.

Figure A.1 — Attenuation due to propagation through foliage increases linearly with propagation distance
d, through the foliage

Table A.1 — Attenuation of an octave band of noise due to propagation a distance d: through
dense foliage

Propagation distance d; Nominal midband frequency
Hz
m 63 | 125 250 500 1000 2 000 4 000 8000
Attenuation, dB
10 =d; <20 0 | 1 1 1 1 2 3
Attenuation, dB/m:
20 < d; < 200 0,02 \ 0,03 0,04 0.05 0.06 0,08 0,09 0,12

Tree/Foliage attenuation from 1SO 9613-2:1996
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Bodies of Water
- Large bodies of water can provide the opposite effect to grass and trees.
- Reflections caused by small incidence angles (grazing) can result in larger sound levels at great
distances (increased reflectivity, Q).
- Typically air temperatures are warmer high aloft since air temperatures near water surface tend to be
more constant. Result is a high probability of temperature inversion.
- Sound levels can “carry” much further.

Snow

- Covers the ground for approximately 1/2 of the year in northern climates.

- Can act as an absorber or reflector (and varying degrees in between).

- Freshly fallen snow can be quite absorptive.

- Snow which has been sitting for a while and hard packed due te wind can be quite reflective.

- Falling snow can be more absorptive than rain, but does not-tend to produce its own noise.

- Snow can cover grass which might have provided some means of absorption.

- Typically sound propagates with less impedance in winter due to hard snow on ground and no foliage
on trees/shrubs.
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Appendix Il. SOUND LEVELS OF FAMILIAR NOISE SOURCES

Used with Permission Obtained from the AER Directive 038 (February 2007)

Source! Sound Level (dBA)
Bedroomofacountryhome ....... ... ... . 30
Softwhisperat 1.om . ... i 30
Quiet officeorlivingroom . ........ .. ... i i 40
Moderaterainfall .. ........ ... . 50
Inside average urbanhome . ........ .. ... e 50
QUIBt SIrEet . . .o 50
Normal conversationat 1 m............. .o i 60
Noisy office . . ... 60
Noisy restaurant . .. ...t i e 70
Highway trafficat 15 m .. ... ... . . e e 75
Loudsingingat 1 m . .......... i i e 75
Tractorat 1o m ... ... e 78-95
Busy traffic intersection .« .. ..o on 80
Electric typewriter . . a o 80
Busorheavytruck at 15m .. .o . i i 88-94
Jackhammer .o i 88-98
Loud ShoUL . . . ..o i i 90
Freighttrainat 15 m . ... .0 i 95
Modified motoreycle . .. ... .. 95
Jettakingoffat600m . ........... .. i 100
AmplifiedrockmusiC. .. .. 0 . 110
Jettakingoffat60m .. ... ... 120
AIr-raid SIeN . o 130

! Cottrell, Tom, 1980, Noise in Alberta, Table 1, p.8, ECA80 - 16/1B4 (Edmonton: Environment Council of Alberta).
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SOUND LEVELS GENERATED BY COMMON APPLIANCES

Used with Permission Obtained from the AER Directive 038 (February 2007)

Source! Sound level at 3 feet (dBA)
Freezer . o 38-45
Refrigerator . .. ... 34-53
Electric heater . . .. ... e 47
Hair Clipper . ..o 50
Electrictoothbrush . . . ... . 48-57
Humidifier . . ... ... 41-54
Clothesdryer . ... ... ... i 51-65
Airconditioner . . ... . e 50-67
Electric shaver . ... 47-68
Water faucet . . .. .. o e 62
Hair dryer . ... e e e 58-64
Clotheswasher . ... ... e e e 48-73
Dishwasher . . ... 59-71
Electriccan opener . ... o i 60-70
FOOO MiIXEr . . . e e 59-75
Electricknife . ... ... i 65-75
Electric knife sharpener . . ... .. . . i e 72
SewiNg MaChiNe . . .. i i 70-74
VaCUuUM Cleaner . . . ... e e i e 65-80
Food blender.. .. ... ... ... e 65-85
Coffeemill . o 75-79
Food waste diSPOSer .. . . .o i 69-90
Edger and trimmer . . i 81
Homeshoptools. . ... ... . . e 64-95
Hedge Clippers . . ..o 85
Electric lawn mower . .. ... .. 80-90

! Reif, Z. F., and Vermeulen, P. J., 1979, “Noise from domestic appliances, construction, and industry,”
Table 1, p.166, in Jones, H. W., ed., Noise in the Human Environment, vol. 2, ECA79-SP/1 (Edmonton:
Environment Council of Alberta).
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Appendix I11. NOISE MEASUREMENT EQUIPMENT

The noise measurements were conduced using a Bruel and Kjeer Type 2250 Precision Integrating Sound
Level Meter with a windscreen. The system acquired data in 1/3 octave band frequency analysis and
overall A-weighted and C-weighted sound levels. The sound level meter conforms to Type 1, ANSI S1.4,
ANSI S1.43, IEC 61672-1, IEC 60651, IEC 60804 and DIN 45657. The 1/3 octave filters conform to
S1.11 - Type 0-C, and IEC 61260 — Class 0. The calibrator conforms to IEC 942 and ANSI S1.40. The
sound level meter, pre-amplifier and microphone were certified on April 07, 2021 and the calibrator (type
B&K 4231) was certified on March 03, 2021 by a NIST NVLAP.Accredited Calibration Laboratory for
all requirements of 1SO 17025: 1999 and relevant requirements of 1SO 9002:1994, 1SO 9001:2000 and
ANSI/NCSL Z540: 1994 Part 1. All measurement methods and instrumentation. conform to the
requirements of the AUC Rule 012.

Site Calibration Results

N . Pre/ | Calibration | Calibrator Serial
B kil Rt Lyl Post Level Model Number
Pre-Calibration October 25 2021 | 08:00 Pre 93.9 dBA B&K 4231 2594693
Post-Calibration October 25 2021 | 13:00 Post 93.9 dBA B&K 4231 2594693
35 December 22, 2021
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B&K 2250 SLM Calibration Certificate
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Appendix IV. NOISE MODELING PARAMETERS

Existing Requlated Noise Source Octave Band Sound Power Levels (Re 1012 Watts)

315 63 125 250 500 1 2 4 8
iz sl Hz Hz Hz Hz Hz kHz kHz kHz kHz
Turbine Unit Discharge (each x3) 103.9 | 109.8 | 107.4 | 104.3 | 98.7 99.9 99.9 95.0 94.1 90.0
TransAlta XFR 85.0 86.4 84.7 91.5 84.3 83.9 80.5 69.8 62.4 60.8
TransAlta XFR 84.3 86.2 85.4 89.0 83.2 | 853 | 764 | .67.7 | 63.8 | 63.3

Project Noise Source Octave Band Sound Power Levels (Re 1012 Watts, un-mitigated)

31.5 63 125 250 500 1 2 4 8
= ges Hz Hz Hz Hz Hz kHz kHz kHz kHz
Switchgear Buildings (each x6) 90.0 86.6 92.6 94.6 89.6 89.6 83.6 78.6 73.6 66.6
Auxiliary Transformers (each) 89.8 86.4 92.4 94.4 89.4 89.4 83.4 78.4 73.4 66.4
Substation Transformer (50 MVA) 99.9 99.5 102.5 104.5 99.5 99.5 93.5 88.5 83.5 76.5
Substation Transformer (180 MVA) 103.6 103.2 106.2 108.2 103.2 103.2 97.2 92.2 87.2 80.2
Battery Enclosure (each x216) 76.9 77.8 75.5 76.7 78.0 76.7 69.2 66.4 61.6 56.0
Inverter (each x 55) 90.2 85.8 91.0 846 86.2 85.4 84.8 84.7 79.3 4.7
Noise Modeling Parameters
Parameter Value
Modeling Software CADNAVA (Build 173.4950)
Standard Followed 1ISO 9613-2
Ground Sound Absorption Coefficient 0.5
Wind Speed 1-5m/s (3.6 - 18 km/hr)
Wind Direction Downwind from all sources to all receptors
Temperature 10 °C
Humidity 70%
Topography Used Digital Terrain Model Contours Provided by Client
38 December 22, 2021
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Appendix V. PERMISSIBLE SOUND LEVEL DETERMINATION

Residential Receptors Beyond 500 m From Heavily Traveled Road or Rail and With Population Density Less Than 9

Dwellings Per Quarter Section of Land, and Theoretical 1,500m Receptors

R-05, R-06, R-09, and R-12

Basic Sound Level Night-Time Day-Time
Dwelling Density
(Per Quarter Section of Land)
Proximity to . 9-160 .
Transportation 1 - 8 Dwellings Dwellings > 160 Dwellings
Category 1 40 43 46 40 40
Category 2 45 48 51
Category 3 50 53 56
Basic Sound Level (dBA) 40 40
Time of Day Adjustment
. Adjustment
Time of Day (dBA)
Night-time adjustment for hours 22:00 - 07:00 0 0 n/a
Day-time adjustment for hours 07:00 - 22:00 +10 n/a +10
Time of day.adjustment (dBA) 0 + 10
Class A Adjustments
. Adjustment
Class Reason for Adjustment (dBA)
Al Seasonal Adjustment (Winter) 0to+5
A2 Ambient Monitoring Adjustment -10 to +10
Sum of Al and A2 cannot exceed maximum of 10 dBA Leq
Class A Adjustment (dBA) 0 0
Class B Adjustments
. .. Adjustment
Class Duration of Activity (dBA)
B1 <1 Day +15 0 0
B2 <7 Days +10 0 0
B3 <60 Days +5 0 0
B4 > 60 Days 0 0 0
Can only apply one of B1, B2, B3, or B4
Class B Adjustment (dBA) 0 0
Total Permissible Sound Level (PSL) [dBA] 40 50

39
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Residential Receptors Between 30 — 500 m From A Heavily Traveled Road or Rail and With Population Density Less
Than 9 Dwellings Per Quarter Section of Land

R-01 to R-04 and R-11

Basic Sound Level Night-Time Day-Time
Dwelling Density
(Per Quarter Section of Land)
Proximity to . 9-160 q
Transportation 1 - 8 Dwellings Dwellings > 160 Dwellings
Category 1 40 43 46
Category 2 45 48 51 45 45
Category 3 50 53 56
Basic Sound Level (dBA) 45 45
Time of Day Adjustment
. Adjustment
Time of Day (dBA)
Night-time adjustment for hours 22:00 - 07:00 0 0 n/a
Day-time adjustment for hours 07:00 - 22:00 +10 n/a +10
Time of day adjustment (dBA) 0 +10
Class A Adjustments
. Adjustment
Class Reason for Adjustment (dBA)
Al Seasonal Adjustment (Winter) 0to +5
A2 Ambient Monitoring Adjustment -10 to +10
Sumof Al and A2 cannot exceed maximum of 10 dBA Leq
Class A Adjustment (dBA) 0 0
Class B Adjustments
. . Adjustment
Class Duration of Activity (dBA)
B1 <1 Day +15 0 0
B2 < 7 Days +10 0 0
B3 < 60 Days +5 0 0
B4 > 60 Days 0 0 0
Can only apply one of B1, B2, B3, or B4
Class B Adjustment (dBA) 0 0
Total Permissible Sound Level (PSL) [dBA] 45 55
40 December 22, 2021
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Residential Receptors Between 30 — 500 m From A Heavily Traveled Road or Rail and With Population Density
Between 9 — 160 Dwellings Per Quarter Section of Land

R-07, R-08, and R-10

Basic Sound Level Night-Time Day-Time
Dwelling Density
(Per Quarter Section of Land)
Proximity to . 9-160 q
Transportation 1 - 8 Dwellings Dwellings > 160 Dwellings
Category 1 40 43 46
Category 2 45 48 51 48 48
Category 3 50 53 56
Basic Sound Level (dBA) 48 48
Time of Day Adjustment
. Adjustment
Time of Day (dBA)
Night-time adjustment for hours 22:00 - 07:00 0 0 n/a
Day-time adjustment for hours 07:00 - 22:00 +10 n/a +10
Time of day adjustment (dBA) 0 +10
Class A Adjustments
. Adjustment
Class Reason for Adjustment (dBA)
Al Seasonal Adjustment (Winter) 0to +5
A2 Ambient Monitoring Adjustment -10 to +10
Sumof Al and A2 cannot exceed maximum of 10 dBA Leq
Class A Adjustment (dBA) 0 0
Class B Adjustments
. . Adjustment
Class Duration of Activity (dBA)
B1 <1 Day +15 0 0
B2 < 7 Days +10 0 0
B3 < 60 Days +5 0 0
B4 > 60 Days 0 0 0
Can only apply one of B1, B2, B3, or B4
Class B Adjustment (dBA) 0 0
Total Permissible Sound Level (PSL) [dBA] 48 58
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Residential Receptors Between 30 — 500 m From A Heavily Traveled Road or Rail and With Population Density Greater
Than 160 Dwellings Per Quarter Section of Land

R-13to R-37
Basic Sound Level Night-Time Day-Time
Dwelling Density
(Per Quarter Section of Land)
Proximity to . 9-160 q
Transportation 1 - 8 Dwellings Dwellings > 160 Dwellings
Category 1 40 43 46
Category 2 45 48 51 48 48
Category 3 50 53 56
Basic Sound Level (dBA) 48 48
Time of Day Adjustment
. Adjustment
Time of Day (dBA)
Night-time adjustment for hours 22:00 - 07:00 0 0 n/a
Day-time adjustment for hours 07:00 - 22:00 +10 n/a +10
Time of day adjustment (dBA) 0 +10
Class A Adjustments
. Adjustment
Class Reason for Adjustment (dBA)
Al Seasonal Adjustment (Winter) 0to +5
A2 Ambient Monitoring Adjustment -10 to +10
Sumof Al and A2 cannot exceed maximum of 10 dBA Leq
Class A Adjustment (dBA) 0 0
Class B Adjustments
. . Adjustment
Class Duration of Activity (dBA)
B1 <1 Day +15 0 0
B2 < 7 Days +10 0 0
B3 < 60 Days +5 0 0
B4 > 60 Days 0 0 0
Can only apply one of B1, B2, B3, or B4
Class B Adjustment (dBA) 0 0
Total Permissible Sound Level (PSL) [dBA] 48 58
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Appendix VI. NOISE SOURCE ORDER-RANKING
Application Case R-10

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Existing Generator 30.5 30.5 36.6 34.4 31.7 275 29.2 27.4 16.3 -8.3
Existing Generator 30.5 335 36.6 344 317 275 29.2 274 16.3 -8.3
Existing Generator 30.0 35.1 36.4 34.1 31.0 255 27.9 27.4 16.3 -8.3
Substation Transformer (180 MVA) 29.8 36.2 27.9 313 34.3 31.2 30.3 22.6 11.6 -16.4
Substation Transformer (50 MVA) 26.0 36.6 241 275 30.5 27.3 26.4 18.7 7.6 -20.8
Inverter 20.0 36.7 22.6 27.8 14.7 16.2 17.8 16.4 11.8 -10.6
Inverter 20.0 36.8 22.7 27.8 14.7 16.2 17.9 16.4 11.9 -10.5
Inverter 19.9 36.9 225 27.7 14.6 16.1 17.7 16.2 11.6 -11.0
Inverter 19.9 37.0 225 27.7 14.6 16.1 17.7 16.2 11.7 -11.0
Inverter 19.7 37.1 224 27.6 14.5 16.0 17.6 16.1 11.4 -11.5
Inverter 19.7 37.1 22.4 27.6 14.5 16.0 17.6 16.1 115 -11.4
Inverter 19.6 37.2 22.3 275 14.3 15.9 175 15.9 11.2 -11.9
Inverter 19.6 37.3 22.3 27.5 14.3 15.9 175 15.9 11.3 -11.8
Inverter 19.5 374 222 27.4 14.2 15.8 17.4 15.8 111 -12.2
Inverter 19.4 374 22.2 274 14.2 15.7 17.3 15.8 11.0 -12.3
Switchgear 19.3 375 21.8 27.8 227 17.8 20.1 12.9 25 -23.3
Switchgear 19.3 37.6 21.8 27.8 22.7 17.8 20.1 12.9 25 -23.3
Switchgear 19.3 37.6 21.8 27.8 22.7 17.8 20.1 12.9 25 -23.3
Switchgear 19.3 37.7 21.8 27.7 22.7 17.8 20.0 12.9 2.5 -23.3
Switchgear 19.3 37.8 21.8 27.7 22.7 17.8 20.0 12.9 25 -23.4
Inverter 19.3 37.8 22.1 27.2 14.1 15.6 17.2 15.6 10.8 -12.7
Inverter 19.3 379 22.1 27.3 14.1 15.7 17.2 15.7 10.9 -12.7
Switchgear 19.2 37.9 218 27.7 227 17.8 20.0 12.9 24 -23.4
Inverter 19.2 38.0 22.0 27.2 14.0 15.5 17.1 155 10.7 -13.1
Inverter 19.1 38.0 22.0 27.1 13.9 155 171 15.5 10.6 -13.2
Auxiliary Transformer 19.0 38.1 21.6 275 225 17.5 19.8 12.6 2.2 -23.8
Inverter 19.0 38.2 219 27.0 138 15.4 16.9 15.3 10.4 -13.6
Inverter 19.0 38.2 219 27.1 13.8 15.4 17.0 15.4 10.5 -135
Inverter 18.9 38.3 21.8 27.0 13.7 15.3 16.9 15.2 10.2 -14.0
Inverter 18.9 38.3 219 27.0 13.7 15.3 16.9 15.3 10.3 -13.8
Inverter 18.8 38.4 21.8 26.9 13.7 15.3 16.8 15.2 10.2 -14.1
Inverter 18.8 38.4 21.8 26.9 13.6 15.2 16.8 15.1 10.1 -14.3
Inverter 18.8 38.5 21.8 26.9 13.6 15.2 16.8 15.2 10.1 -14.2
Inverter 187 38.5 21.7 26.8 13.6 15.2 16.7 15.1 10.0 -14.5
Inverter 18.7 38.5 21.7 26.9 13.6 15.2 16.7 15.1 10.0 -14.4
Inverter 18.7 38.6 21.7 26.8 135 15.1 16.7 15.0 10.0 -14.6
Inverter 18.6 38.6 216 26.8 13.5 15.1 16.6 15.0 9.8 -14.9
Inverter 18.6 38.7 21.7 26.8 135 15.1 16.6 15.0 9.9 -14.7
Inverter 18.5 38.7 216 26.7 13.4 15.1 16.6 14.9 9.8 -14.9
Inverter 185 38.8 21.6 26.7 13.4 15.0 16.5 14.9 9.7 -15.1
Inverter 18.5 38.8 216 26.7 13.4 15.0 16.6 14.9 9.8 -15.0
Inverter 18.4 38.8 215 26.6 13.3 14.9 16.5 14.8 9.6 -15.4
Inverter 18.4 38.9 215 26.7 13.3 15.0 16.5 14.8 9.6 -15.3
Inverter 18.4 38.9 215 26.6 13.3 14.9 16.4 14.7 9.5 -15.5
Inverter 18.4 39.0 215 26.6 13.3 14.9 16.4 14.8 9.6 -15.5
Inverter 18.3 39.0 21.4 26.5 13.2 14.8 16.3 14.6 9.4 -15.9
Inverter 18.3 39.0 21.4 26.6 13.2 14.9 16.4 14.7 9.4 -15.7
Inverter 18.2 39.1 21.3 26.5 13.1 14.7 16.2 14.5 9.2 -16.2
Inverter 18.2 39.1 21.4 26.5 13.2 14.8 16.3 14.6 9.3 -16.0
Inverter 18.2 39.1 21.4 26.5 13.2 14.8 16.3 14.6 9.4 -15.9
Inverter 18.1 39.2 21.3 26.4 13.1 14.7 16.2 14.5 9.2 -16.3
Inverter 18.1 39.2 21.3 26.4 13.0 14.7 16.2 14.5 9.1 -16.4
Inverter 18.1 39.2 21.3 26.4 13.1 14.7 16.2 14.5 9.2 -16.3
Inverter 18.0 39.3 21.2 26.3 12.9 14.6 16.1 14.4 9.0 -16.7
Inverter 18.0 39.3 21.2 26.4 13.0 14.6 16.1 14.4 9.0 -16.6
Inverter 18.0 39.3 21.2 26.3 12.9 14.6 16.1 14.4 9.0 -16.7
Inverter 17.9 39.4 211 26.3 12.9 145 16.0 14.3 8.8 -17.1

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Application Case R-10 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Inverter 17.9 39.4 21.2 26.3 12.9 14.6 16.1 14.3 8.9 -16.8
Inverter 17.8 39.4 211 26.2 12.8 145 16.0 14.2 8.8 -17.2
Inverter 17.8 39.5 21.1 26.2 12.8 14.5 15.9 14.2 8.7 -17.3
Inverter 17.8 39.5 211 26.3 12.8 145 16.0 14.2 8.8 -17.2
Inverter 17.7 39.5 21.1 26.2 12.7 14.4 15.9 14.1 8.6 -17.5
Inverter 17.7 39.5 21.0 26.1 12.7 14.4 15.8 14.1 8.5 -17.7
Inverter 17.7 39.6 21.0 26.2 12.7 14.4 15.9 14.1 8.6 -17.6
Inverter 17.6 39.6 20.9 26.1 12.6 14.3 15.7 14.0 8.4 -18.0
Inverter 175 39.6 20.9 26.0 12.6 14.2 15.7 13.9 8.3 -18.2
Inverter 17.4 39.6 20.9 26.0 12.5 14.2 15.6 13.8 8.2 -18.5
Existing TransAlta XFR 13.3 39.7 20.6 18.8 18.5 11.9 13.4 8.3 -8.5 -39.4
Existing TransAlta XFR 12.9 39.7 20.3 19.4 15.9 10.7 14.7 4.1 -10.8 -38.4
Battery_Enclosure 8.2 39.7 14.7 12.3 6.9 8.1 9.2 0.9 -6.3 -28.0
Battery_Enclosure 8.2 39.7 14.7 12.4 6.9 8.1 9.2 0.9 -6.3 -27.9
Battery_Enclosure 8.1 39.7 14.6 12.2 6.8 8.0 9.1 0.7 -6.5 -28.4
Battery_Enclosure 8.1 39.7 14.6 12.3 6.8 8.0 9.1 0.7 -6.5 -28.3
Battery_Enclosure 8.1 39.7 14.7 12.3 6.8 8.0 9.2 0.8 -6.4 -28.2
Battery_Enclosure 8.1 39.7 14.7 12.3 6.9 8.1 9.2 0.8 -6.4 -28.1
Battery_Enclosure 8.1 39.7 14.6 123 6.8 8.0 9.1 0.7 -6.5 -28.3
Battery_Enclosure 8.1 39.7 14.6 12.2 6.8 8.0 9.1 0.7 -6.5 -28.4
Battery_Enclosure 8.0 39.7 14.6 12.2 6.7 7.9 9.0 0.6 -6.6 -28.6
Battery_Enclosure 8.0 39.7 14.6 12.2 6.7 7.9 9.1 0.7 -6.6 -28.6
Battery_Enclosure 8.0 39.7 14.5 12.2 6.7 7.9 9.0 0.6 -6.7 -28.7
Battery_Enclosure 8.0 39.7 14.6 12.2 6.7 8.0 9.1 0.7 -6.6 -28.5
Battery_Enclosure 8.0 39.7 14.6 12.2 6.7 7.9 9.0 0.6 -6.6 -28.6
Battery_Enclosure 7.9 39.7 14.4 12.1 6.6 7.8 8.9 0.5 -6.8 -29.1
Battery_Enclosure 7.9 39.7 14.5 12.1 6.6 7.8 8.9 0.5 -6.8 -29.0
Battery_Enclosure 7.9 39.7 14.5 12.1 6.6 79 9.0 0.6 -6.7 -28.8
Battery_Enclosure 7.9 39.7 14.5 121 6.7 7.9 9.0 0.6 -6.7 -28.8
Battery_Enclosure 7.9 39.7 14.5 12.1 6.6 7.8 8.9 0.5 -6.8 -29.0
Battery_Enclosure 7.9 39.7 14.5 12.1 6.6 7.8 8.9 0.5 -6.8 -28.9
Battery_Enclosure 7.9 39.7 14.5 12.1 6.7 7.9 9.0 0.6 -6.7 -28.8
Battery_Enclosure 7.8 39.7 14.4 12.0 6.5 7.7 8.8 0.4 -6.9 -29.3
Battery_Enclosure 7.8 39.7 14.4 12.0 6.5 7.8 8.9 0.4 -6.9 -29.2
Battery_Enclosure 7.8 39.7 14.4 12.0 6.5 7.7 8.8 0.4 -7.0 -29.4
Battery_Enclosure 7.8 39.7 14.4 12.0 6.5 7.8 8.9 0.4 -6.9 -29.2
Battery_Enclosure 7.8 39.7 14.4 12.1 6.6 7.8 8.9 0.5 -6.9 -29.2
Battery_Enclosure 7.7 39.7 14.3 11.9 6.4 7.6 8.7 0.3 -7.1 -29.7
Battery _Enclosure 7.7 39.7 14.3 11.9 6.4 7.6 8.7 0.3 -7.1 -29.7
Battery_Enclosure 7.7 39.7 14.3 12.0 6.4 7.7 8.8 0.3 -7.0 -29.5
Battery_Enclosure 7.7 39.8 14.4 12.0 6.5 7.7 8.8 0.4 -7.0 -29.4
Battery_Enclosure 7.7 39.8 14.3 11.9 6.4 7.6 8.7 0.3 -7.1 -29.6
Battery_Enclosure 7.7 39.8 14.3 12.0 6.4 7.7 8.8 0.3 -7.1 -29.6
Battery_Enclosure 7.7 39.8 14.4 12.0 6.5 7.7 8.8 0.4 -7.0 -29.4
Battery_Enclosure 7.6 39.8 14.2 11.9 6.3 7.6 8.6 0.2 -7.2 -29.9
Battery_Enclosure 7.6 39.8 14.3 11.9 6.3 7.6 8.7 0.2 -7.2 -29.9
Battery_Enclosure 7.6 39.8 14.2 11.9 6.3 75 8.6 0.2 -7.3 -30.0
Battery_Enclosure 7.6 39.8 14.3 11.9 6.3 7.6 8.7 0.2 -7.2 -29.9
Battery_Enclosure 7.6 39.8 14.3 11.9 6.4 7.6 8.7 0.2 -7.2 -29.8
Battery_Enclosure 7.5 39.8 14.1 11.8 6.2 7.4 8.5 0.1 -7.5 -30.4
Battery_Enclosure 7.5 39.8 14.1 11.8 6.2 75 8.5 0.1 -7.4 -30.3
Battery_Enclosure 7.5 39.8 14.2 11.8 6.3 7.5 8.6 0.1 -7.3 -30.2
Battery_Enclosure 7.5 39.8 14.2 11.8 6.3 75 8.6 0.1 -7.3 -30.1
Battery_Enclosure 7.5 39.8 14.2 11.8 6.2 75 8.6 0.1 -7.4 -30.3
Battery_Enclosure 7.5 39.8 14.2 11.8 6.2 7.5 8.6 0.1 -7.4 -30.2
Battery_Enclosure 7.5 39.8 14.2 11.8 6.3 75 8.6 0.2 -7.3 -30.1
Battery_Enclosure 7.4 39.8 14.1 11.7 6.1 7.4 8.5 0.0 -7.6 -30.6

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Application Case R-10 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Battery_Enclosure 7.4 39.8 14.1 11.7 6.1 7.4 8.5 0.0 -7.5 -30.5
Battery_Enclosure 7.4 39.8 14.1 11.7 6.1 7.4 8.4 -0.1 -7.6 -30.7
Battery_Enclosure 7.4 39.8 14.1 11.7 6.1 7.4 8.4 0.0 -7.6 -30.6
Battery_Enclosure 7.4 39.8 14.1 11.7 6.2 7.4 8.5 0.0 -7.5 -30.5
Battery_Enclosure 7.4 39.8 14.1 11.8 6.2 7.4 8.5 0.0 -7.5 -30.4
Battery_Enclosure 7.3 39.8 14.0 11.6 6.0 7.3 8.3 -0.2 -7.8 -31.0
Battery_Enclosure 7.3 39.8 14.0 11.6 6.0 7.3 8:3 -0.1 -7.7 -31.0
Battery_Enclosure 7.3 39.8 14.0 11.7 6.1 7.3 8.4 -0.1 -7.7 -30.8
Battery_Enclosure 7.3 39.8 14.0 11.7 6.1 7.3 8.4 -0.1 -7.6 -30.8
Battery_Enclosure 7.3 39.8 14.0 11.6 6.0 7.3 8.4 -0.1 -7.7 -30.9
Battery_Enclosure 7.3 39.8 14.0 11.7 6.0 7.3 8.4 -0.1 -7.7 -30.9
Battery_Enclosure 7.2 39.8 13.9 11.6 5.9 7.2 8.3 -0.2 -7.9 -31.3
Battery_Enclosure 7.2 39.8 13.9 11.6 5.9 7.2 8.3 -0.2 -7.8 -31.2
Battery_Enclosure 7.2 39.8 13.9 11.5 5.9 7.2 8.2 -0.3 -7.9 -31.3
Battery_Enclosure 7.2 39.8 13.9 11.6 5.9 7.2 8.3 -0.2 -7.9 -31.3
Battery_Enclosure 7.2 39.8 14.0 11.6 6.0 7.2 8.3 -0.2 -7.8 -31.1
Battery_Enclosure 7.2 39.8 14.0 11.6 6.0 7.3 8.3 -0.2 -7.8 -31.1
Battery_Enclosure 7.2 39.8 13.9 11.6 5.9 7.2 8.3 -0.2 -7.9 -31.2
Battery_Enclosure 7.1 39.8 13.8 11.5 5.8 7.1 8.1 -0.4 -8.1 -31.7
Battery_Enclosure 7.1 39.8 13.8 11.5 5.8 7.1 8.2 -0.4 -8.0 -31.7
Battery_Enclosure 7.1 39.8 13.9 11.5 5.9 7.1 8.2 -0.3 -8.0 -31.5
Battery_Enclosure 7.1 39.8 13.9 11.5 5.9 7.2 8.2 -0.3 -7.9 -315
Battery_Enclosure 7.1 39.8 13.8 11.5 5.8 7.1 8.1 -0.4 -8.1 -31.7
Battery_Enclosure 7.1 39.9 13.9 11.5 5.8 7.1 8.2 -0.3 -8.0 -31.6
Battery_Enclosure 7.1 39.9 13.9 11.5 5.9 71 8.2 -0.3 -8.0 -31.5
Battery_Enclosure 7.1 39.9 13.8 11.5 5.8 7.1 8.2 -0.4 -8.0 -31.7
Battery_Enclosure 7.1 39.9 13.9 115 5.8 7.1 8.2 -0.3 -8.0 -31.6
Battery_Enclosure 7.1 39.9 13.9 11.5 59 72 8.2 -0.3 -8.0 -315
Battery_Enclosure 7.0 39.9 13.8 11.4 5.7 7.0 8.1 -0.4 -8.2 -31.9
Battery_Enclosure 7.0 39.9 13.8 11.4 5.8 7.0 8.1 -0.4 -8.1 -31.9
Battery_Enclosure 7.0 39.9 13.8 11.4 5.7 7.0 8.1 -0.5 -8.2 -32.0
Battery_Enclosure 7.0 39.9 13.8 11.4 5.7 7.0 8.1 -0.5 -8.2 -31.9
Battery_Enclosure 7.0 39.9 13.8 11.4 5.8 7.1 8.1 -0.4 -8.1 -31.8
Battery_Enclosure 7.0 39.9 13.8 11.4 5.7 7.0 8.1 -0.5 -8.2 -32.0
Battery_Enclosure 7.0 39.9 13.8 11.4 5.7 7.0 8.1 -0.5 -8.2 -32.0
Battery_Enclosure 7.0 39.9 13.8 11.4 5.8 7.1 8.1 -0.4 -8.1 -31.9
Battery_Enclosure 7.0 39.9 138 11.4 5.8 7.1 8.1 -0.4 -8.1 -31.8
Battery_Enclosure 6.9 39.9 13.7 11.3 5.6 6.9 8.0 -0.6 -8.4 -32.4
Battery _Enclosure 6.9 39.9 13.7 11.3 5.6 6.9 8.0 -0.6 -8.4 -32.3
Battery_Enclosure 6.9 39.9 13.7 11.4 5.7 7.0 8.0 -0.5 -8.3 -32.2
Battery_Enclosure 6.9 39.9 13.7 11.4 5.7 7.0 8.0 -0.5 -8.3 -32.1
Battery_Enclosure 6.9 39.9 13.7 11.3 5.6 6.9 8.0 -0.6 -8.4 -32.4
Battery_Enclosure 6.9 39.9 13.7 11.3 5.7 7.0 8.0 -0.5 -8.3 -32.2
Battery_Enclosure 6.9 39.9 13.7 11.3 5.7 7.0 8.0 -0.5 -8.3 -32.2
Battery_Enclosure 6.9 39.9 13.7 11.3 5.6 6.9 7.9 -0.6 -8.4 -32.4
Battery_Enclosure 6.9 39.9 13.7 11.3 5.7 7.0 8.0 -0.5 -8.3 -32.2
Battery_Enclosure 6.9 39.9 13.7 11.3 5.6 6.9 8.0 -0.6 -8.3 -32.3
Battery_Enclosure 6.9 39.9 13.7 11.3 5.6 7.0 8.0 -0.6 -8.3 -32.3
Battery_Enclosure 6.9 39.9 13.7 11.4 5.7 7.0 8.0 -0.5 -8.2 -32.1
Battery_Enclosure 6.8 39.9 13.6 11.3 55 6.9 7.9 -0.7 -8.5 -32.6
Battery_Enclosure 6.8 39.9 13.6 11.3 5.6 6.9 7.9 -0.7 -8.5 -32.6
Battery_Enclosure 6.8 39.9 13.6 11.2 55 6.9 7.9 -0.7 -8.5 -32.6
Battery_Enclosure 6.8 39.9 13.6 11.3 5.6 6.9 7.9 -0.7 -8.5 -32.6
Battery_Enclosure 6.8 39.9 13.7 11.3 5.6 6.9 7.9 -0.6 -8.4 -32.4
Battery_Enclosure 6.8 39.9 13.6 11.2 55 6.8 7.9 -0.7 -8.5 -32.7
Battery_Enclosure 6.8 39.9 13.6 11.2 55 6.9 7.9 -0.7 -8.5 -32.6
Battery_Enclosure 6.8 39.9 13.7 11.3 5.6 6.9 7.9 -0.6 -8.4 -32.5

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Application Case R-10 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Battery_Enclosure 6.8 39.9 13.6 11.2 55 6.8 7.9 -0.7 -8.5 -32.7
Battery_Enclosure 6.8 39.9 13.6 11.2 55 6.8 7.9 -0.7 -8.5 -32.7
Battery_Enclosure 6.8 39.9 13.6 11.3 5.6 6.9 7.9 -0.6 -8.4 -32.5
Battery_Enclosure 6.8 39.9 13.7 11.3 5.6 6.9 7.9 -0.6 -8.4 -32.5
Battery_Enclosure 6.7 39.9 13.5 11.1 5.4 6.7 7.8 -0.8 -8.7 -33.1
Battery_Enclosure 6.7 39.9 13.5 11.2 5.4 6.8 7.8 -0.8 -8.7 -33.0
Battery_Enclosure 6.7 39.9 13.6 11.2 55 6.8 7.8 -0.7 -8.6 -32.8
Battery_Enclosure 6.7 39.9 13.6 11.2 55 6.8 7.8 -0.7 -8.6 -32.8
Battery_Enclosure 6.7 39.9 135 11.1 5.4 6.7 7.8 -0.8 -8.7 -33.1
Battery_Enclosure 6.7 39.9 135 11.2 5.4 6.8 7.8 -0.8 -8.7 -33.0
Battery_Enclosure 6.7 39.9 13.6 11.2 55 6.8 7.8 -0.7 -8.6 -32.9
Battery_Enclosure 6.7 39.9 13.6 11.2 55 6.8 7.8 -0.7 -8.6 -32.8
Battery_Enclosure 6.7 40.0 135 11.1 5.4 6.7 7.8 -0.8 -8.7 -33.1
Battery_Enclosure 6.7 40.0 135 11.2 5.4 6.8 7.8 -0.8 -8.7 -33.0
Battery_Enclosure 6.7 40.0 13.6 11.2 55 6.8 7.8 -0.8 -8.6 -32.9
Battery_Enclosure 6.7 40.0 13.6 11.2 55 6.8 7.8 -0.7 -8.6 -32.8
Battery_Enclosure 6.7 40.0 135 11.1 5.4 6.7 7.7 -0.8 -8.7 -33.1
Battery_Enclosure 6.7 40.0 135 11.2 55 6.8 7.8 -0.8 -8.6 -32.9
Battery_Enclosure 6.7 40.0 13.6 11.2 55 6.8 7.8 -0.8 -8.6 -32.9
Battery_Enclosure 6.6 40.0 135 11.1 5.4 6.7 7.7 -0.9 -8.8 -33.3
Battery_Enclosure 6.6 40.0 135 11.1 5.4 6.7 7.7 -0.9 -8.8 -33.2
Battery_Enclosure 6.6 40.0 135 11.1 5.4 6.7 7.7 -0.9 -8.8 -33.3
Battery_Enclosure 6.6 40.0 135 11.1 5.4 6.7 7.7 -0.9 -8.8 -33.3
Battery_Enclosure 6.6 40.0 13.4 11.1 53 6.6 7.7 -0.9 -8.9 -335
Battery_Enclosure 6.6 40.0 135 11.1 5.4 6.7 7.7 -0.9 -8.8 -33.3
Battery_Enclosure 6.6 40.0 13.5 11.1 5.4 6.7 7.7 -0.9 -8.8 -33.2
Battery_Enclosure 6.6 40.0 135 111 5.3 6.7 7.7 -0.9 -8.8 -33.4
Battery_Enclosure 6.6 40.0 135 11.1 53 6.7 7.7 -0.9 -8.8 -33.3
Battery_Enclosure 6.6 40.0 135 111 5.4 6.7 7.7 -0.8 -8.7 -33.2
Battery_Enclosure 6.5 40.0 13.4 11.0 5.2 6.6 7.6 -1.0 -9.0 -33.7
Battery_Enclosure 6.5 40.0 13.4 11.0 53 6.6 7.6 -1.0 -9.0 -33.7
Battery_Enclosure 6.5 40.0 13.4 11.0 5.3 6.6 7.6 -1.0 -8.9 -33.5
Battery_Enclosure 6.5 40.0 13.4 11.1 53 6.6 7.7 -0.9 -8.9 -335
Battery_Enclosure 6.5 40.0 13.4 11.0 5.2 6.6 7.6 -1.0 -9.0 -33.7
Battery_Enclosure 6.5 40.0 13.4 11.0 52 6.6 7.6 -1.0 -9.0 -33.7
Battery_Enclosure 6.5 40.0 13.4 11.0 5.3 6.6 7.6 -1.0 -8.9 -33.5
Battery_Enclosure 6.5 40.0 134 11.1 53 6.6 7.7 -0.9 -8.9 -335
Battery_Enclosure 6.5 40.0 13.4 11.0 5.2 6.6 7.6 -1.0 -9.0 -33.7
Battery _Enclosure 6.5 40.0 13.4 11.0 53 6.6 7.6 -1.0 -9.0 -33.7
Battery_Enclosure 6.5 40.0 13.4 11.0 5.3 6.6 7.6 -0.9 -8.9 -335
Battery_Enclosure 6.5 40.0 13.4 11.0 52 6.6 7.6 -1.0 -9.0 -33.8
Battery_Enclosure 6.5 40.0 13.4 11.0 53 6.6 7.6 -1.0 -8.9 -33.6
Battery_Enclosure 6.5 40.0 13.4 11.0 5.3 6.6 7.6 -1.0 -8.9 -33.6
Battery_Enclosure 6.4 40.0 13.3 10.9 51 6.5 7.5 -1.1 -9.2 -34.1
Battery_Enclosure 6.4 40.0 13.3 10.9 5.2 6.5 7.5 -1.1 -9.1 -34.0
Battery_Enclosure 6.4 40.0 13.3 11.0 52 6.5 7.5 -1.1 -9.1 -33.9
Battery_Enclosure 6.4 40.0 13.3 10.9 5.1 6.5 7.5 -1.1 -9.2 -34.1
Battery_Enclosure 6.4 40.0 13.3 10.9 52 6.5 7.5 -1.1 -9.1 -34.0
Battery_Enclosure 6.4 40.0 13.3 11.0 5.2 6.5 7.5 -1.1 -9.1 -33.9
Battery_Enclosure 6.4 40.0 13.3 10.9 51 6.5 7.5 -1.2 -9.2 -34.1
Battery_Enclosure 6.4 40.0 13.3 10.9 5.1 6.5 7.5 -1.1 -9.2 -34.1
Battery_Enclosure 6.4 40.0 13.3 11.0 52 6.5 7.5 -1.1 -9.1 -33.9
Battery_Enclosure 6.4 40.0 13.3 11.0 5.2 6.5 7.5 -1.1 -9.1 -33.9
Battery_Enclosure 6.4 40.0 13.3 10.9 5.2 6.5 7.5 -1.1 -9.1 -34.0
Battery_Enclosure 6.4 40.0 13.3 10.9 52 6.5 7.5 -1.1 -9.1 -34.0
Battery_Enclosure 6.4 40.0 13.4 11.0 5.2 6.6 7.6 -1.0 -9.0 -33.8
Battery_Enclosure 6.3 40.0 13.2 10.8 51 6.4 7.4 -1.2 -9.3 -34.4

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Application Case R-10 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Battery_Enclosure 6.3 40.0 13.2 10.9 5.1 6.4 7.4 -1.2 -9.3 -34.4
Battery_Enclosure 6.3 40.0 13.3 10.9 51 6.5 7.5 -1.2 -9.2 -34.2
Battery_Enclosure 6.3 40.0 13.2 10.8 5.1 6.4 7.4 -1.2 -9.3 -34.4
Battery_Enclosure 6.3 40.0 13.2 10.9 51 6.4 7.4 -1.2 -9.3 -34.3
Battery_Enclosure 6.3 40.0 13.3 10.9 5.1 6.5 7.5 -1.2 -9.2 -34.2
Battery_Enclosure 6.3 40.0 13.2 10.8 5.0 6.4 7.4 -1.3 -9.3 -345
Battery_Enclosure 6.3 40.0 13.2 10.9 51 6.4 74 -1.2 -9.3 -34.3
Battery_Enclosure 6.3 40.1 13.3 10.9 5.1 6.4 7.4 -1.2 -9.3 -34.3
Battery_Enclosure 6.3 40.1 13.2 10.8 5.0 6.4 7.4 -1.3 -9.3 -345
Battery_Enclosure 6.3 40.1 13.2 10.8 5.1 6.4 7.4 -1.2 -9.3 -34.4
Battery_Enclosure 6.3 40.1 13.3 10.9 51 6.4 7.4 -1.2 -9.2 -34.3
Battery_Enclosure 6.3 40.1 13.3 10.9 5.1 6.5 7.4 -1.2 -9.2 -34.2
Battery_Enclosure 6.2 40.1 13.1 10.7 4.9 6.3 7.3 -1.4 -9.5 -34.9
Battery_Enclosure 6.2 40.1 13.1 10.8 4.9 6.3 7.3 -1.4 -95 -34.8
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.3 7.3 -13 -9.4 -34.6
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.4 7.3 -1.3 -9.4 -34.6
Battery_Enclosure 6.2 40.1 13.1 10.8 4.9 6.3 7.3 -1.4 -9.5 -34.8
Battery_Enclosure 6.2 40.1 13.1 10.8 5.0 6.3 7.3 -1.4 95 -34.8
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.4 7.3 -1.3 -9.4 -34.6
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.4 7.4 -1.3 -9.4 -34.6
Battery_Enclosure 6.2 40.1 13.1 10.8 5.0 6.3 7.3 -1.3 -95 -34.8
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.3 7.3 -1.3 -9.4 -34.7
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.4 7.4 -1.3 -9.4 -34.6
Battery_Enclosure 6.2 40.1 13.1 10.8 4.9 6.3 7.3 -1.4 -9.5 -34.9
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.3 7.3 -1.3 -9.4 -34.7
Battery_Enclosure 6.2 40.1 13.2 10.8 5.0 6.3 7.3 -1.3 -9.4 -34.6
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.2 7.2 -1.4 -9.6 -35.1
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6:3 7.2 -1.4 -9.6 -35.0
Battery_Enclosure 6.1 40.1 13.1 10.7 4.8 6.2 7.2 -1.5 -9.7 -35.2
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.2 7.2 -1.5 -9.6 -35.1
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.3 7.2 -1.4 -9.6 -35.0
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.3 7.3 -1.4 -95 -34.9
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.2 7.2 -1.5 -9.6 -35.1
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.2 7.2 -1.4 -9.6 -35.1
Battery_Enclosure 6.1 40.1 13.1 10.7 4.9 6.3 7.3 -1.4 -9.5 -34.9
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.1 7.1 -1.6 -9.8 -35.5
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.1 7.1 -1.6 -9.8 -355
Battery_Enclosure 6.0 40.1 13.0 10.7 4.8 6.2 7.2 -1.5 -9.7 -35.3
Battery _Enclosure 6.0 40.1 13.0 10.7 4.8 6.2 7.2 -1.5 -9.7 -35.2
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.1 7.1 -1.6 -9.8 -35.6
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.2 7.1 -1.5 -9.8 -35.4
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.2 7.1 -1.5 -9.7 -35.4
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.1 7.1 -1.6 -9.8 -35.6
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.1 7.1 -1.6 -9.8 -355
Battery_Enclosure 6.0 40.1 13.0 10.6 4.8 6.2 7.1 -1.5 -9.7 -35.4
Battery_Enclosure 6.0 40.1 13.0 10.7 4.8 6.2 7.2 -1.5 -9.7 -35.3
Battery_Enclosure 5.9 40.1 12.9 10.5 4.7 6.1 7.0 -1.7 -9.9 -35.8
Battery_Enclosure 5.9 40.1 12.9 10.6 4.7 6.1 7.0 -1.7 -9.9 -35.8
Battery_Enclosure 5.9 40.1 13.0 10.6 4.7 6.1 7.1 -1.6 -9.9 -35.6
Battery_Enclosure 5.9 40.1 12.9 10.6 4.7 6.1 7.0 -1.7 -9.9 -35.8
Battery_Enclosure 5.9 40.1 12.9 10.6 4.7 6.1 7.0 -1.6 -9.9 -35.7
Battery_Enclosure 5.8 40.1 12.8 10.4 4.6 59 6.9 -1.8 -10.1 -36.3
Battery_Enclosure 5.8 40.1 12.8 10.5 4.6 6.0 6.9 -1.8 -10.1 -36.2
Battery_Enclosure 5.8 40.1 12.9 10.5 4.6 6.0 7.0 -1.7 -10.0 -36.1
Battery_Enclosure 5.8 40.1 12.9 10.5 4.6 6.0 7.0 -1.7 -10.0 -36.0
Battery_Enclosure 5.7 40.1 12.8 10.4 4.5 5.9 6.8 -1.9 -10.2 -36.5
Battery_Enclosure 5.7 40.1 12.8 10.4 4.5 59 6.9 -1.9 -10.2 -36.4

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076

Application Case R-14

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Existing Generator 37.8 37.8 45.8 43.4 40.2 34.4 35.2 34.6 27.7 18.8
Existing Generator 375 40.7 45.5 43.1 39.9 34.0 34.9 343 27.2 18.1
Existing Generator 37.2 42.3 45.3 42.8 39.6 33.8 34.7 34.0 26.9 17.5
Substation Transformer (180 MVA) 36.7 433 35.0 38.1 40.1 35.3 35.9 32.2 24.6 9.9
Substation Transformer (50 MVA) 33.0 43.7 31.2 34.3 36.4 31.6 325 28.3 20.7 5.8
Switchgear 20.8 43.7 18.5 24.4 26.3 21.1 20.8 14.2 6.9 -7.1
Switchgear 20.7 43.8 18.4 24.4 26.3 211 20.8 14.2 6.9 7.1
Switchgear 20.7 43.8 18.4 24.4 26.3 21.0 20.7 14.2 6.9 -7.1
Switchgear 20.7 43.8 18.4 24.4 26.2 21.0 20.7 14.1 6.9 7.1
Switchgear 20.7 43.8 18.4 24.3 26.2 21.0 20.7 14.1 6.9 -7.0
Switchgear 20.7 43.9 18.3 243 26.2 21.0 20.7 14.1 6.9 -7.0
Auxiliary Transformer 20.4 43.9 18.0 24.0 259 20.7 204 13.9 6.8 -6.9
Inverter 19.4 43.9 17.5 227 16.2 17.5 16.4 15.1 12.6 -2.3
Inverter 19.3 43.9 16.5 21.7 15.2 16.6 15.7 14.8 13.4 -0.9
Inverter 19.2 43.9 17.4 22.6 16.1 17.4 16.3 14.9 12.3 -2.8
Inverter 19.2 43.9 17.2 22.4 15.9 17.3 16.1 14.9 12.5 -2.3
Inverter 19.2 43.9 16.7 21.9 15.4 16.8 15.8 14.8 12.9 -0.2
Inverter 19.1 44.0 17.4 225 16.0 17.3 16.2 14.8 12.2 -3.1
Inverter 19.0 44.0 17.3 225 15.9 17.3 16.1 14.7 12.0 -3.3
Inverter 19.0 44.0 17.2 223 15.8 17.2 16.0 14.7 121 -3.1
Inverter 18.9 44.0 17.2 22.4 15.9 17.2 16.0 14.6 119 -3.5
Inverter 18.9 44.0 17.1 223 158 17.1 15.9 14.6 11.9 -35
Inverter 18.8 44.0 17.1 22.3 15.8 17.1 15.9 14.5 11.8 -3.8
Inverter 18.8 44.0 17.0 222 15.7 17.0 15.8 14.5 11.8 -3.8
Inverter 18.8 44.1 16.7 21.8 15.3 16.7 15.6 14.5 12.2 -2.5
Inverter 18.8 44.1 16.4 21.6 15.1 16.5 15.5 14.4 12.4 -1.2
Inverter 18.7 44.1 17.0 222 15.7 17.0 15.8 14.4 11.7 -4.0
Inverter 18.6 44.1 16.9 221 15.6 16.9 15.7 14.3 115 -4.3
Inverter 18.6 44.1 17.0 22.1 15.6 16.9 15.7 14.4 11.6 -4.1
Existing TransAlta XFR 18.5 44.1 18.5 16.8 23.7 16.6 16.7 15.2 2.6 -14.2
Inverter 18.5 44.1 16.9 22.0 15.5 16.8 15.6 14.3 115 -4.3
Inverter 18.5 441 16.6 21.8 15.2 16.6 155 14.2 11.7 -3.6
Inverter 18.4 44.2 16.8 22.0 15.5 16.8 15.6 14.2 11.4 -4.6
Inverter 18.4 44.2 16.8 22.0 15.4 16.7 155 14.2 11.4 -4.6
Inverter 18.4 44.2 16.5 21.7 15.2 16.5 15.4 14.1 115 -4.2
Inverter 18.4 44.2 16.4 215 15.0 16.4 15.3 14.1 11.7 -3.3
Inverter 18.3 44.2 16.7 21.9 15.4 16.7 15.5 14.1 11.2 -4.8
Inverter 18.3 44.2 16.7 21.9 15.3 16.7 155 14.1 11.2 -4.8
Inverter 18.2 44.2 16.6 21.8 15.3 16.6 15.3 13.9 11.0 -5.1
Inverter 18.2 44.2 16.6 21.8 15.2 16.5 15.3 13.9 111 -5.1
Inverter 18.2 44.2 16.5 21.6 15.1 16.4 15.3 14.0 11.3 -4.6
Inverter 18.2 443 16.3 215 15.0 16.3 15.2 14.0 115 -4.0
Inverter 18.1 44.3 16.5 21.7 15.1 16.4 15.2 13.8 10.9 -5.3
Inverter 18.1 443 16.4 21.6 15.0 16.3 15.2 13.9 111 -4.9
Inverter 18.1 44.3 16.2 21.4 14.9 16.2 15.1 13.8 11.2 -4.6
Inverter 18.0 443 16.5 21.7 15.1 16.4 15.2 13.8 10.9 -5.4
Inverter 18.0 44.3 16.3 215 14.9 16.3 15.1 13.8 11.0 -5.2
Inverter 18.0 443 16.2 21.3 14.8 16.1 15.0 13.7 11.0 -4.9
Inverter 17.9 44.3 16.4 216 15.0 16.3 15.1 13.7 10.7 -5.8
Inverter 17.9 443 16.4 21.6 15.0 16.3 15.1 13.7 10.8 -5.6
Inverter 17.9 44.3 16.2 21.4 14.9 16.2 15.0 13.6 10.8 -5.5
Inverter 17.8 44.4 16.3 215 14.9 16.2 15.0 13.6 10.6 -5.9
Inverter 17.8 44.4 16.2 21.3 14.8 16.1 14.9 13.5 10.7 -5.7
Inverter 17.8 44.4 16.1 21.3 14.7 16.1 14.9 13.6 10.9 -5.2
Inverter 17.7 44.4 16.3 214 14.9 16.2 15.0 135 10.5 -6.1
Inverter 17.7 44.4 16.2 21.4 14.8 16.1 14.9 13.4 10.4 -6.3
Inverter 17.7 44.4 16.0 21.2 14.7 16.0 14.8 135 10.7 -55

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Application Case R-14 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Inverter 17.6 44.4 16.2 21.3 14.8 16.1 14.8 13.4 10.3 -6.5
Inverter 17.6 44.4 16.1 21.2 14.7 16.0 14.8 13.4 10.5 -6.0
Inverter 17.6 44.4 15.9 21.1 14.6 15.9 14.7 13.4 10.5 -5.9
Inverter 175 44.4 16.0 21.2 14.7 15.9 14.7 13.2 10.2 -6.8
Inverter 175 44.4 16.1 21.2 14.7 16.0 14.8 13.3 10.2 -6.6
Inverter 175 44.5 16.0 21.1 14.6 15.9 14.7 13.3 10.4 -6.3
Inverter 175 445 15.8 21.0 14.5 15.8 14.6 13.3 10.4 -6.2
Inverter 17.4 44.5 16.0 21.1 14.6 15.9 14.6 13.2 10.1 -6.9
Inverter 17.3 445 15.8 20.9 14.4 15.7 14.5 13.1 10.2 -6.6
Existing TransAlta XFR 17.2 44.5 18.5 17.7 21.4 15.6 18.1 10.5 0.8 -12.3
Inverter 17.2 445 15.9 21.0 14.5 15.7 14.5 13.0 9.9 7.2
Inverter 171 44.5 15.7 20.9 14.3 15.6 14.4 12.9 9.7 -7.5
Battery_Enclosure 7.5 445 9.7 7.3 8.4 9.5 7.8 -0.3 -5.5 -19.7
Battery_Enclosure 7.5 445 9.7 7.4 8.5 9.5 7.9 -0.3 -5.5 -19.7
Battery_Enclosure 7.5 445 9.7 7.3 8.4 9.5 7.8 -0.4 -5.6 -19.9
Battery_Enclosure 7.4 445 9.6 7.3 8.4 9.4 7.8 -0.4 -5.7 -20.0
Battery_Enclosure 7.4 445 9.6 7.3 8.3 9.4 7.7 -0.5 -5.8 -20.2
Battery_Enclosure 7.4 445 9.6 7.3 8.4 9.4 7.8 -0.4 -5.7 -20.1
Battery_Enclosure 7.4 445 9.6 7.3 8.4 9.4 7.7 -0.5 -5.8 -20.2
Battery_Enclosure 7.3 445 9.6 7.2 8.3 9.3 7.7 -0.5 -5.9 -20.3
Battery_Enclosure 7.3 445 9.5 7.2 8.3 9.3 7.6 -0.6 -5.9 -20.4
Battery_Enclosure 7.3 445 9.6 7.2 8.3 9.4 7.7 -0.5 -5.9 -20.3
Battery_Enclosure 7.3 445 9.5 7.2 8.3 9.3 7.6 -0.6 -5.9 -20.4
Battery_Enclosure 7.3 445 9.5 7.2 8.2 9.3 7.6 -0.6 -6.0 -20.5
Battery_Enclosure 7.2 445 ) 5) 7.2 8.2 9.3 7.6 -0.6 -6.0 -20.5
Battery_Enclosure 7.2 445 9.5 7.1 8.2 9.2 7.5 -0.7 -6.0 -20.7
Battery_Enclosure 7.2 445 9.4 71 8.2 9.2 7.5 -0.7 -6.1 -20.8
Battery_Enclosure 7.2 445 9.5 7.1 8.2 9.2 7.6 -0.7 -6.0 -20.6
Battery_Enclosure 7.2 445 9.4 7.1 8.2 9.2 7.5 -0.7 -6.1 -20.7
Battery_Enclosure 7.1 44.5 9.4 7.0 8.1 9.1 7.5 -0.8 -6.1 -20.8
Battery_Enclosure 7.1 445 9.3 7.0 8.1 9.1 7.4 -0.8 -6.2 -21.0
Battery_Enclosure 7.1 44.5 9.4 7.0 8.1 9.1 7.5 -0.8 -6.2 -20.9
Battery_Enclosure 7.1 445 9.3 7.0 8.1 9.1 7.4 -0.8 -6.2 -21.0
Battery_Enclosure 7.1 44.5 9.1 6.8 7.9 8.9 7.4 -0.7 -5.6 -19.4
Battery_Enclosure 7.1 445 9.1 6.8 7.9 9.0 7.4 -0.7 -5.6 -19.5
Battery_Enclosure 7.0 445 9.3 6.9 8.0 9.0 7.4 -0.9 -6.3 -21.1
Battery_Enclosure 7.0 445 9.2 6.9 8.0 9.0 7.3 -0.9 -6.4 -21.2
Battery_Enclosure 7.0 44.5 9.3 6.9 8.0 9.0 7.4 -0.9 -6.3 -21.1
Battery _Enclosure 7.0 445 9.1 6.7 7.8 8.9 7.3 -0.8 -5.9 -20.0
Battery_Enclosure 7.0 445 9.1 6.8 7.9 8.9 7.3 -0.8 -5.9 -20.1
Battery_Enclosure 7.0 445 8.9 6.5 7.6 8.7 7.2 -0.7 -5.4 -18.2
Battery_Enclosure 7.0 445 8.9 6.6 7.7 8.8 7.2 -0.7 -5.4 -18.5
Battery_Enclosure 6.9 44.5 9.2 6.9 7.9 8.9 7.3 -1.0 -6.4 -21.3
Battery_Enclosure 6.9 445 9.2 6.9 8.0 9.0 7.3 -0.9 -6.4 -21.2
Battery_Enclosure 6.9 445 9.1 6.8 7.9 8.9 7.2 -1.1 -6.5 -215
Battery_Enclosure 6.9 445 9.2 6.8 7.9 8.9 7.3 -1.0 -6.4 -21.4
Battery_Enclosure 6.9 445 9.0 6.7 7.8 8.8 7.2 -0.9 -6.1 -20.6
Battery_Enclosure 6.9 445 9.1 6.7 7.8 8.9 7.2 -0.9 -6.1 -20.6
Battery_Enclosure 6.9 445 8.3 6.0 7.2 8.3 7.0 -0.5 -3.8 -19.0
Battery_Enclosure 6.9 445 8.4 6.1 7.2 8.4 7.0 -0.5 -4.0 -18.9
Battery_Enclosure 6.9 44.5 8.9 6.5 7.6 8.7 7.1 -0.9 -5.8 -19.6
Battery_Enclosure 6.8 445 9.1 6.8 7.8 8.9 7.2 -1.1 -6.6 -21.6
Battery_Enclosure 6.8 445 9.1 6.8 7.9 8.9 7.2 -1.1 -6.5 -215
Battery_Enclosure 6.8 44.5 9.1 6.7 7.8 8.8 7.1 -1.1 -6.6 -21.6
Battery_Enclosure 6.8 445 9.0 6.7 7.7 8.8 7.1 -1.0 -6.3 -21.0
Battery_Enclosure 6.8 445 9.0 6.7 7.8 8.8 7.2 -1.0 -6.3 -21.0
Battery_Enclosure 6.8 445 9.0 6.6 7.7 8.8 7.1 -1.1 -6.4 -21.2

Note: Octave band sound levels are linear (i.e. not A-weighted)
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TransAlta Corporation — Watercharger Project — NIA Project #21-076
Application Case R-14 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Battery_Enclosure 6.8 44.5 9.0 6.7 7.8 8.8 7.1 -1.1 -6.4 -21.2
Battery_Enclosure 6.8 445 8.8 6.5 7.6 8.7 7.1 -0.9 -5.8 -19.4
Battery_Enclosure 6.8 44.5 8.8 6.5 7.6 8.7 7.1 -1.0 -6.1 -20.3
Battery_Enclosure 6.7 445 9.0 6.7 7.8 8.8 7.1 -1.2 -6.6 -21.7
Battery_Enclosure 6.7 44.5 9.0 6.7 7.7 8.7 7.0 -1.2 -6.7 -21.9
Battery_Enclosure 6.7 44.5 9.0 6.7 7.8 8.8 7.1 -1.2 -6.7 -21.8
Battery_Enclosure 6.7 445 9.0 6.6 7.7 8.7 7.0 -1.2 -6.7 -21.9
Battery_Enclosure 6.7 44.5 8.9 6.6 7.7 8.7 7.0 -1.2 -6.5 -21.4
Battery_Enclosure 6.7 445 9.0 6.6 7.7 8.8 7.1 -1.1 -6.5 -21.4
Battery_Enclosure 6.7 44.5 8.9 6.6 7.7 8.7 7.0 -1.2 -6.6 -21.6
Battery_Enclosure 6.7 445 8.3 6.0 7.1 8.3 6.8 -0.8 -4.7 -19.1
Battery_Enclosure 6.7 445 8.3 6.0 7.2 8.3 6.9 -0.8 -4.9 -19.0
Battery_Enclosure 6.7 445 8.8 6.5 7.6 8.6 7.0 -1.0 -6.1 -20.2
Battery_Enclosure 6.7 445 8.8 6.5 7.6 8.6 7.0 -1.1 -6.3 -20.9
Battery_Enclosure 6.6 445 8.9 6.6 7.7 8.7 7.0 -13 -6.8 -22.0
Battery_Enclosure 6.6 445 8.9 6.5 7.6 8.6 6.9 -14 -6.9 -22.2
Battery_Enclosure 6.6 44.6 8.9 6.6 7.7 8.7 7.0 -1.3 -6.8 -22.1
Battery_Enclosure 6.6 44.6 8.9 6.6 7.6 8.7 7.0 -1.2 -6.6 -21.6
Battery_Enclosure 6.6 44.6 8.9 6.5 7.6 8.6 6.9 -1.3 -6.7 -21.8
Battery_Enclosure 6.6 44.6 8.9 6.6 7.6 8.7 7.0 -1.3 -6.7 -21.8
Battery_Enclosure 6.6 44.6 8.8 6.5 7.6 8.6 6.9 -1.3 -6.8 -21.9
Battery_Enclosure 6.6 44.6 8.9 6.5 7.6 8.6 6.9 -1.3 -6.7 -21.9
Battery_Enclosure 6.6 44.6 8.8 6.4 7.5 8.6 7.0 -1.2 -6.3 -20.9
Battery_Enclosure 6.6 44.6 8.7 6.4 7.5 8.5 6.9 -1.3 -6.5 -21.3
Battery_Enclosure 6.6 44.6 8.8 6.4 7.5 8.6 6.9 -1.2 -6.5 -21.3
Battery_Enclosure 6.5 44.6 8.8 6.5 7.6 8.6 6.9 -1.4 -7.0 -22.3
Battery_Enclosure 6.5 44.6 8.9 6.5 7.6 8.6 6.9 -1.4 -6.9 -22.2
Battery_Enclosure 6.5 44.6 8.8 6.5 7.5 85 6.8 -1.4 -7.0 -22.4
Battery_Enclosure 6.5 44.6 8.8 6.4 7.5 8.5 6.9 -1.4 -6.9 -22.1
Battery_Enclosure 6.5 44.6 8.8 6.5 7.6 8.6 6.9 -1.4 -6.8 -22.0
Battery_Enclosure 6.5 44.6 8.7 6.4 7.5 8.5 6.8 -1.4 -6.9 -22.2
Battery_Enclosure 6.5 44.6 8.8 6.4 7.5 8.5 6.8 -1.4 -6.9 -22.1
Battery_Enclosure 6.5 44.6 8.3 6.0 7.1 8.2 6.7 -1.1 -5.4 -19.1
Battery_Enclosure 6.5 44.6 8.3 6.0 7.1 8.2 6.7 -1.1 -5.5 -19.0
Battery_Enclosure 6.5 44.6 8.7 6.4 7.5 8.5 6.8 -1.3 -6.6 -215
Battery_Enclosure 6.5 44.6 8.7 6.4 7.5 8.5 6.9 -1.3 -6.6 -21.5
Battery_Enclosure 6.5 44.6 8.7 6.4 7.5 8.5 6.8 -1.4 -6.7 -21.7
Battery_Enclosure 6.4 44.6 8.8 6.4 7.5 8.5 6.8 -1.5 -7.0 -22.5
Battery _Enclosure 6.4 44.6 8.7 6.4 7.4 8.4 6.7 -1.6 -7.1 -22.6
Battery_Enclosure 6.4 44.6 8.8 6.4 7.5 8.5 6.8 -1.5 -7.1 -22.5
Battery_Enclosure 6.4 44.6 8.7 6.4 7.4 8.5 6.8 -1.5 -7.0 -22.3
Battery_Enclosure 6.4 44.6 8.7 6.4 7.5 8.5 6.8 -1.5 -7.0 -22.3
Battery_Enclosure 6.4 44.6 8.7 6.3 7.4 8.4 6.7 -1.6 -7.1 -22.5
Battery_Enclosure 6.4 44.6 8.7 6.4 7.4 8.5 6.8 -1.5 -7.0 -22.4
Battery_Enclosure 6.4 44.6 8.3 5.9 7.0 8.1 6.6 -1.3 -5.9 -19.2
Battery_Enclosure 6.4 44.6 8.3 6.0 7.1 8.2 6.6 -1.3 -5.9 -19.1
Battery_Enclosure 6.4 44.6 8.7 6.3 7.4 8.4 6.8 -1.4 -6.7 -21.8
Battery_Enclosure 6.4 44.6 8.6 6.3 7.4 8.4 6.7 -1.5 -6.9 -22.0
Battery_Enclosure 6.4 44.6 8.7 6.3 7.4 8.4 6.8 -1.4 -6.8 -22.0
Battery_Enclosure 6.4 44.6 8.6 6.3 7.4 8.4 6.7 -1.5 -6.9 -22.1
Battery_Enclosure 6.3 44.6 8.7 6.3 7.4 8.4 6.7 -1.6 -7.2 -22.8
Battery_Enclosure 6.3 44.6 8.7 6.4 7.4 8.4 6.7 -1.6 -7.2 -22.7
Battery_Enclosure 6.3 44.6 8.6 6.3 7.4 8.4 6.7 -1.6 -7.2 -22.8
Battery_Enclosure 6.3 44.6 8.6 6.3 7.4 8.4 6.7 -1.6 -7.1 -22.6
Battery_Enclosure 6.3 44.6 8.7 6.3 7.4 8.4 6.7 -1.6 -7.1 -22.5
Battery_Enclosure 6.3 44.6 8.6 6.2 7.3 8.3 6.6 -1.7 -7.2 -22.7
Battery_Enclosure 6.3 44.6 8.6 6.3 7.3 8.4 6.7 -1.6 -7.2 -22.7

Note: Octave band sound levels are linear (i.e. not A-weighted)
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Application Case R-14 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Battery_Enclosure 6.3 44.6 8.2 5.9 7.0 8.1 6.5 -1.4 -6.3 -19.7
Battery_Enclosure 6.3 44.6 8.3 5.9 7.0 8.1 6.6 -1.4 -6.3 -19.9
Battery_Enclosure 6.3 44.6 8.6 6.3 7.3 8.4 6.7 -1.5 -6.9 -22.2
Battery_Enclosure 6.3 44.6 8.6 6.2 7.3 8.3 6.6 -1.6 -7.0 -22.3
Battery_Enclosure 6.3 44.6 8.6 6.3 7.3 8.4 6.7 -1.5 -7.0 -22.3
Battery_Enclosure 6.3 44.6 8.6 6.2 7.3 8.3 6.6 -1.6 -7.1 -22.4
Battery_Enclosure 6.2 44.6 8.6 6.3 7.3 8.3 6.6 -1.7 -7.3 -22.9
Battery_Enclosure 6.2 44.6 8.5 6.2 7.3 8.3 6.5 -1.8 -7.4 -23.1
Battery_Enclosure 6.2 44.6 8.6 6.2 7.3 8.3 6.6 -1.7 -7.3 -23.0
Battery_Enclosure 6.2 44.6 8.5 6.2 7.2 8.2 6.5 -1.8 -7.4 -23.1
Battery_Enclosure 6.2 44.6 8.5 6.2 7.3 8.3 6.6 -1.7 -7.3 -22.8
Battery_Enclosure 6.2 44.6 8.6 6.2 7.3 8.3 6.6 -1.7 -7.2 -22.8
Battery_Enclosure 6.2 44.6 8.5 6.2 7.2 8.2 6.5 -1.8 -7.3 -23.0
Battery_Enclosure 6.2 44.6 8.5 6.2 7.3 8.3 6.6 -1.7 -7.3 -22.9
Battery_Enclosure 6.2 44.6 8.2 5.9 7.0 8.0 6.5 -1.6 -6.6 -20.7
Battery_Enclosure 6.2 44.6 8.2 5.9 7.0 8.1 6.5 -1.6 -6.6 -20.8
Battery_Enclosure 6.2 44.6 8.5 6.2 7.3 8.3 6.6 -1.6 -7.1 -22.5
Battery_Enclosure 6.2 44.6 8.5 6.2 7.2 8.2 6.6 -1.7 -7.2 -22.6
Battery_Enclosure 6.2 44.6 8.5 6.2 7.3 8.3 6.6 -1.6 -7.1 -22.6
Battery_Enclosure 6.2 44.6 8.5 6.1 7.2 8.2 6.5 -1.7 -7.2 -22.7
Battery_Enclosure 6.1 44.6 8.5 6.1 7.2 8.2 6.5 -1.8 -7.5 -23.3
Battery_Enclosure 6.1 44.6 8.5 6.1 7.2 8.2 6.5 -1.9 -7.5 -23.3
Battery_Enclosure 6.1 44.6 8.4 6.1 7.2 8.2 6.5 -1.8 -7.4 -23.1
Battery_Enclosure 6.1 44.6 8.5 6.1 7.2 8.2 6.5 -1.8 -7.4 -23.0
Battery_Enclosure 6.1 44.6 8.4 6.1 7.2 8.2 6.5 -1.8 -7.5 -23.2
Battery_Enclosure 6.1 44.6 8.2 5.8 6.9 8.0 6.4 -1.6 -6.7 -21.1
Battery_Enclosure 6.1 44.6 8.2 5.9 7.0 8.0 6.4 -1.6 -6.7 -21.2
Battery_Enclosure 6.1 44.6 8.2 5.8 6.9 8.0 6.4 -1.7 -6.9 -21.6
Battery_Enclosure 6.1 44.6 8.4 6.1 7.2 8.2 6.5 -1.7 -7.2 -22.7
Battery_Enclosure 6.1 44.6 8.4 6.1 7.1 8.2 6.5 -1.8 -7.3 -22.9
Battery_Enclosure 6.1 44.6 8.4 6.1 7.2 8.2 6.5 -1.8 -7.3 -22.8
Battery_Enclosure 6.1 44.6 8.4 6.0 7.1 8.1 6.4 -1.8 -7.4 -23.0
Battery_Enclosure 6.1 44.6 8.4 6.1 7.1 8.1 6.4 -1.8 -7.4 -23.0
Battery_Enclosure 6.0 44.6 8.4 6.1 7.1 8.1 6.4 -1.9 -7.6 -23.4
Battery_Enclosure 6.0 44.6 8.4 6.0 7.1 8.1 6.4 -2.0 -7.7 -23.6
Battery_Enclosure 6.0 44.6 8.4 6.1 7.1 8.1 6.4 -1.9 -7.6 -23.5
Battery_Enclosure 6.0 44.6 8.4 6.1 7.1 8.1 6.4 -1.9 -7.5 -23.2
Battery_Enclosure 6.0 44.6 8.3 6.0 7.1 8.1 6.4 -1.9 -7.6 -234
Battery _Enclosure 6.0 44.6 8.4 6.0 7.1 8.1 6.4 -1.9 -7.5 -23.3
Battery_Enclosure 6.0 44.6 8.3 6.0 7.1 8.1 6.3 -2.0 -7.6 -235
Battery_Enclosure 6.0 44.6 8.1 5.8 6.9 7.9 6.3 -1.7 -6.9 -215
Battery_Enclosure 6.0 44.6 8.1 5.8 6.9 7.9 6.3 -1.8 -7.0 -21.8
Battery_Enclosure 6.0 44.6 8.1 5.8 6.9 7.9 6.3 -1.8 -7.0 -21.9
Battery_Enclosure 6.0 44.6 8.3 6.0 7.1 8.1 6.4 -1.9 -7.5 -23.1
Battery_Enclosure 6.0 44.6 8.4 6.0 7.1 8.1 6.4 -1.9 -7.4 -23.1
Battery_Enclosure 6.0 44.6 8.3 5.9 7.0 8.0 6.3 -1.9 -7.5 -23.3
Battery_Enclosure 6.0 44.6 8.3 6.0 7.0 8.1 6.4 -1.9 -7.5 -23.2
Battery_Enclosure 5.9 44.6 8.3 6.0 7.0 8.0 6.3 -2.1 -7.8 -23.8
Battery_Enclosure 5.9 44.6 8.3 6.0 7.1 8.1 6.3 -2.0 -7.7 -23.7
Battery_Enclosure 5.9 44.6 8.3 5.9 7.0 8.0 6.3 -2.1 -7.8 -23.8
Battery_Enclosure 5.9 44.6 8.3 6.0 7.0 8.0 6.3 -2.0 -7.6 -235
Battery_Enclosure 5.9 44.6 8.2 5.9 7.0 8.0 6.3 -2.1 -7.7 -23.7
Battery_Enclosure 5.9 44.6 8.3 5.9 7.0 8.0 6.3 -2.0 -7.7 -23.6
Battery_Enclosure 5.9 44.6 8.1 5.7 6.8 7.9 6.2 -1.9 -7.2 -22.2
Battery_Enclosure 5.9 44.6 8.1 5.8 6.9 7.9 6.3 -1.9 -7.2 -22.3
Battery_Enclosure 5.9 44.6 8.0 5.7 6.8 7.8 6.2 -1.9 -7.3 -22.4
Battery_Enclosure 5.9 44.6 8.1 5.7 6.8 7.9 6.2 -1.9 -7.3 -22.4

Note: Octave band sound levels are linear (i.e. not A-weighted)
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Application Case R-14 (Cont.)

Noise Source dBA Cumulative 3H1'25 g:; 1}_?15 ZF?ZO 5:? 1230 2830 4280
Battery_Enclosure 5.9 44.6 8.2 5.9 7.0 8.0 6.3 -2.0 -7.6 -234
Battery_Enclosure 5.9 44.6 8.3 5.9 7.0 8.0 6.3 -2.0 -7.6 -23.3
Battery_Enclosure 5.9 44.6 8.2 5.9 6.9 8.0 6.3 -2.0 -7.6 -235
Battery_Enclosure 5.8 44.6 8.2 5.9 7.0 7.9 6.2 -2.1 -7.9 -23.9
Battery_Enclosure 5.8 44.6 8.2 5.8 6.9 7.9 6.1 -2.2 -8.0 -24.1
Battery_Enclosure 5.8 44.6 8.2 5.9 6.9 7.9 6.2 -2.2 -7.9 -24.0
Battery_Enclosure 5.8 44.6 8.2 5.8 6.9 7.9 6:2 -2.1 -7.8 -23.8
Battery_Enclosure 5.8 44.6 8.2 5.9 6.9 7.9 6.2 -2.1 -7.8 -23.7
Battery_Enclosure 5.8 44.6 8.1 5.8 6.9 7.9 6.1 -2.2 -7.9 -23.9
Battery_Enclosure 5.8 44.6 8.2 5.8 6.9 7.9 6.2 -2.1 -7.8 -23.9
Battery_Enclosure 5.8 44.6 8.0 5.7 6.7 7.8 6.1 -2.0 -7.3 -22.6
Battery_Enclosure 5.8 44.6 8.0 5.7 6.8 7.8 6.2 -2.0 -7.3 -22.6
Battery_Enclosure 5.8 44.6 8.0 5.6 6.7 7.7 6.1 -2.1 -7.4 -22.8
Battery_Enclosure 5.8 44.6 8.0 5.7 6.7 7.8 6.1 -2.0 -7.4 -22.8
Battery_Enclosure 5.8 44.6 8.2 5.8 6.9 7.9 6.2 -2.1 -7.7 -235
Battery_Enclosure 5.8 44.6 8.1 5.8 6.9 7.9 6.2 -2.1 -7.7 -23.7
Battery_Enclosure 5.8 44.6 8.2 5.8 6.9 7.9 6.2 -2.1 -7.7 -23.6
Battery_Enclosure 5.7 44.6 8.1 5.8 6.8 7.8 6.1 -2.3 -8.1 -24.3
Battery_Enclosure 5.7 44.6 8.1 5.8 6.9 7.8 6.1 -2.2 -8.0 -24.2
Battery_Enclosure 5.7 44.6 8.1 5.7 6.8 7.8 6.1 -2.3 -8.0 -24.1
Battery_Enclosure 5.7 44.6 8.1 5.8 6.8 7.8 6.1 -2.2 -7.9 -24.1
Battery_Enclosure 5.7 44.6 8.1 5.7 6.8 7.8 6.0 -2.3 -8.1 -24.3
Battery_Enclosure 5.7 44.6 7.9 5.6 6.7 7.7 6.1 -2.1 -7.5 -22.9
Battery_Enclosure 5.7 44.6 8.0 5.6 6.7 7.7 6.1 -2.1 -7.5 -23.0
Battery_Enclosure 5.7 44.6 7.9 5.6 6.6 7.7 6.0 -2.2 -7.6 -23.1
Battery_Enclosure 5.7 44.6 7.9 5.6 6.7 7.7 6.0 -2.1 -7.6 -23.1
Battery_Enclosure 5.7 44.6 8.1 5.8 6.8 7.8 6.1 -2.2 -7.8 -23.8
Battery_Enclosure 5.7 44.6 8.0 5.7 6.8 78 6.1 -2.2 -7.9 -24.0
Battery_Enclosure 5.6 44.6 8.0 57 6.7 7.7 6.0 -2.3 -8.1 -24.4
Battery_Enclosure 5.6 44.6 8.0 5.7 6.7 7.7 6.0 -2.4 -8.2 -24.5
Battery_Enclosure 5.6 44.6 7.9 55 6.6 7.6 6.0 -2.2 -7.7 -23.3
Battery_Enclosure 5.6 44.6 7.9 5.6 6.6 7.7 6.0 -2.2 -7.7 -23.3
Battery_Enclosure 5.6 44.6 7.8 5.5 6.6 7.6 5.9 -2.3 -7.8 -23.4
Battery_Enclosure 5.6 44.6 7.8 55 6.6 7.6 5.9 -2.3 -7.7 -23.5
Battery_Enclosure 55 44.6 8.0 5.6 6.7 7.7 5.9 -2.4 -8.2 -24.6
Battery_Enclosure 5.5 44.6 7.9 5.6 6.6 7.6 5.9 -2.5 -8.3 -24.7
Battery_Enclosure 55 44.6 8.0 5.6 6.7 7.7 5.9 -2.4 -8.2 -24.6
Battery_Enclosure 5.5 44.6 7.9 5.6 6.6 7.6 5.9 -2.5 -8.3 -24.7
Battery _Enclosure 5.5 44.6 7.8 5.4 6.5 7.5 5.9 -2.4 -7.9 -23.7
Battery_Enclosure 55 44.6 7.8 5.5 6.5 7.6 5.9 -2.3 -7.8 -23.7
Battery_Enclosure 5.5 44.6 7.8 5.4 6.5 7.5 5.8 -2.4 -7.9 -23.9
Battery_Enclosure 5.4 44.6 7.9 55 6.6 7.6 5.8 -2.5 -8.3 -24.8
Battery_Enclosure 5.4 44.6 7.8 5.5 6.5 7.5 5.8 -2.6 -8.4 -25.0
Battery_Enclosure 5.4 44.6 7.8 55 6.6 7.5 5.8 -2.6 -8.4 -24.9
Battery_Enclosure 5.4 44.6 7.7 5.4 6.5 75 5.8 -2.4 -8.0 -23.9
Battery_Enclosure 5.4 44.6 7.7 5.4 6.4 7.4 5.7 -2.5 -8.1 -24.1
Battery_Enclosure 5.4 44.6 7.7 5.4 6.4 7.5 5.8 -2.5 -8.0 -24.1
Battery_Enclosure 53 44.6 7.8 5.4 6.5 7.4 5.7 -2.7 -8.5 -25.1
Battery_Enclosure 5.3 44.6 7.8 5.4 6.5 7.5 5.7 -2.6 -8.5 -25.0
Battery_Enclosure 53 44.6 7.7 5.4 6.4 7.4 5.7 -2.7 -8.5 -25.2
Battery_Enclosure 5.3 44.6 7.7 5.3 6.4 7.4 5.7 -2.5 -8.2 -24.3
Battery_Enclosure 53 44.6 7.6 53 6.4 7.4 5.6 -2.6 -8.3 -24.6
Battery_Enclosure 5.2 44.6 7.7 5.4 6.4 7.4 5.6 -2.7 -8.6 -25.2
Battery_Enclosure 5.2 44.6 7.7 5.3 6.4 7.3 5.6 -2.8 -8.6 -25.3
Battery_Enclosure 5.2 44.6 7.6 53 6.3 7.3 5.6 -2.8 -8.7 -25.4
Battery_Enclosure 5.2 44.6 7.6 5.3 6.3 7.3 55 -2.8 -8.7 -25.5
Battery_Enclosure 51 44.6 7.6 52 6.3 7.3 55 -2.9 -8.7 -255

Note: Octave band sound levels are linear (i.e. not A-weighted)
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Appendix VII. NOISE IMPACT ASSESSMENT SUMMARY
Licensee: TransAlta Corporation
Facility name: ~ Watercharger Project
Type: Battery Storage Facility

08-13-26-06-W5M
Chris Teare Telephone: (403) 267-3723
1. Permissible Sound Level (PSL) Determination (Rule 012, Section 2)

Legal location:

Contact:

Complete the following for the most impacted dwelling(s) or at a distance of 1.5 km where there are no dwellings:

Dwelling Distance | Dwelling Direction Daytime Nighttime Daytime
from facility from facility BSL (dBA) adjustment (dBA) | PSL (dBA) PSL(dBA)
340 m North 51 10 51 61

2. Sound Source Identification

For the new and existing equipment, identify major sources of noise from the facility, their associated sound power level (PWL)
or sound pressure level (SPL), the distance (far or free field) at which it was calculated or measured, and whether the sound
data are from vendors, field measurement, theoretical estimates, etc.

Predicted OR:... Measured
X PWL (dBA) B (CEA) Distance calculated
New Equipment X SPL (dBA) X SPL (dBA) Data source or measured (m)
Identified in
Appendix IV
Existing Equipment X SPL (dBA) X SPL (dBA) Data source
Identified in
Appendix IV

Provide a Tentative Schedule and timing for the operation, maintenance, and testing of the equipment

- Construction Start: March, 2023
- Testing/Commissioning: December, 2023

3. Operating Conditions

When using manufacturer’s data for expected performance, it may be necessary to modify the data to account for actual
operating conditions (for example, indicate conditions such as operating with window/doors open or closed). Describe any
considerations and assumptions used in conducting engineering estimates:

Equipment assumed to be operating at all times at maximum capacity

4. Modelling Parameters
If modelling was conducted, identify the parameters used (see Section 3.5):
Ground absorption 0.5, Temperature 10°C, Relative Humidity 70%, all receptors downwind, Following 1SO 9613
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5. Predicted Sound Level/Compliance Determination

Identify the predicted overall (cumulative) sound level at the nearest of most impacted residence. Typically, only the nighttime
sound level is necessary, as levels do not often change from daytime to nighttime. However, if there are differences between
day and night operations, both levels must be calculated.

Predicted sound level contribution from the new or modified facility alone at the nearest or most impacted dwelling or at a
distance of 1.5 km where there are no dwellings.

Nighttime sound level: 40.8 dBA Lgg Daytime sound level: 40.8 dBA Lgg
Assumed nighttime sound level: 46.0 dBA Legg Assumed daytime sound level: 56.0 dBA Lgg

Predicted sound level at the nearest or most impacted dwelling or at a distance of 1.5 km where there are no dwellings, from
the new or modified facility including the cumulative effects of noise from energy-related facilities and the prescribed ambient
level (ASL + new facility + existing energy-related facilities).

Nighttime sound level: 48.4 dBA Lgg Nighttime Permissible sound level: 51.0dBA Lgg
Daytime sound level: 56.3 dBA Lgg Daytime Permissible sound level: 61.0 dBA Leg

Is the predicted sound level less than the permissible sound level by a margin of three dBA? NO
If No, conduct a detailed NIA as per Section 3 of AUC Rule 012.

6. Supply any other relevant information you want to provide to the AUC. Submit.additional pages if required
N/A

7. If the nighttime permissible sound.level is higher than 40 dBA Leq, provide supplementary information to support
the use of such permissible sound level.

Appendix V

8. Explain what measures have been taken to address construction noise.

Advising nearby residents of significant noise sources and appropriately scheduling
Mufflers on all internal combustion engines

Taking advantage of acoustical screening

Limiting'vehicle access during night-time

9. Acoustical practitioner's information (See Section 3.2 (12)):
Company: ACI Acoustical Consultants Inc.
Name: Steven Bilawchuk, M.Sc.; P.Eng.
Experience: - Acoustical Consultant since 2000
- Hundreds of Noise Impact Assessments
- Teaching Acoustics and Noise Control Course to Senior Engineering Students at UofA 2005-2013
Title: Director Telephone: (780) 414-6373 Date: December 22, 2021
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Resume for Steven Bilawchuk, M.Sc., P.Eng.

Mr. Bilawchuk is a private consultant specializing in environmental noise and vibration measurement and
assessment. His M.Sc. work at the University of Alberta was in the field of Finite Element Modeling of
Acoustical Silencers. In addition, he teaches a senior Mechanical Engineering course on Acoustics and
Noise Control at the University of Alberta. His involvement with acl has gained him experience in various
fields of noise and vibration measurement, assessment, and design. He is also an avid enthusiast of systems
for home and mobile audio reproduction.

EDUCATION

M.Sc. 2002 Mechanical Engineering, University of Alberta, Canada
-Thesis work on Finite Element Modeling of Acoustical Silencers
-Courses of Acoustics, Vibrations, Signal Processing, Modeling

B.Sc. 2000 Mechanical Engineering, University of Alberta, Canada
-Co-Op Program, Degree with Distinction

WORK EXPERIENCE
acl Acoustical Consultants Inc. 2000 — present
Principal Partner / President
- Project work in environmental noise assessment, silencer design, energy industry
noise mitigation, architectural acousties, building and machine vibration,
transportation vibration, HVAC acoustics, gymnasium and auditorium acoustics.
- Accounting and invoice management.
- Software design for acoustic and vibration analysis.
- Organization committee for acoustic conferences

Sessional Instructor, University of Alberta 2005 - 2013
-Teaching MecE 553 (Acoustics and Noise Control) to 4"/5" year students

UofA Mechanical Engineering Acoustics and Noise Unit Lab 2000 - 2002
- Measurements for Sound Transmission Class (STC) of various wall, door, window
structures

< Measurements for Noise Reduction Coefficient (NRC) testing of various sound
absorbing materials

PROFESSIONAL AND TECHNICAL ASSOCIATIONS

-P.Eng., Association of Professional Engineers and Geoscientists of Alberta (APEGA)
- Institute for Noise Control Engineering (INCE)

-Member, Canadian Acoustical Association (CAA)

PUBLICATIONS

-M.Sc. Thesis, Finite Element Modeling of Acoustical Silencers, 2002. University of Alberta
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