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9 - NOISE

9.1 INTRODUCTION

This section of the Proposal presents the baseline information on noise in the Casino Project area as well as an
assessment of the potential environmental noise effects from the Casino Project components and activities. The
assessment of noise will use measurements of average weighted sound levels (Leq) and A-weighted sound
pressure (dBA), and adheres to the methodology outlined in Section 5 of the Proposal.

9.1.1 Regional Setting

The Casino Project is located in the Dawson Range Mountains of the Klondike Plateau, approximately 300 km
northwest of Whitehorse. The Freegold Road Extension and proposed Freegold Road Upgrade extend for
approximately 200 km southeast from the Project to the village of Carmacks. The Project is situated in the Casino
Creek and Canadian Creek watersheds.

The Project is located within the Boreal Cordillera ecozone, which comprises much of the southern Yukon and a
large portion of northern BC, and within the Klondike Plateau ecoregion. The Boreal Cordillera ecozone is broadly
characterized by the presence of several mountain ranges, including the Dawson Range, that trend in the north-
westerly direction and include extensive plateau regions. The elevation of the project area ranges from
approximately 650 masl at the proposed airstrip location to 1,400 masl at Patton Hill.

9.1.2 Rationale for VC Selection

As mentioned in Section 5, Valued Environmental and Socio-economic Components (VCs) are broad components
of the biophysical, ecosystem, and human environments that, if altered by the Project, would be of concern to
First Nation citizens, regulatory agencies, resource managers, scientists, and members of the general public.
Noise has been chosen as a VC because airborne sound and ground vibration propagation can potentially affect
human health. Noise levels are important to individuals and wildlife for several reasons such as sleep disturbance
and annoyance. The Noise VC will evaluate the worst case noise conditions by predicting future noise levels and
will then suggest precautionary mitigation measures.

9.2 ASSESSMENT BOUNDARIES

The spatial boundaries for this VC consist of the areas where the Project is reasonably expected to have an effect
on noise. The local study area (LSA) and regional study area (RSA) are shown on Figure 9.2-1 and are discussed
in greater detail in the sections below.
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9.2.1 Local Study Area (LSA)

Mining activities at the Casino project mine site will generate noise. This has the ability to affect sensitive
receptors in the surrounding area via airborne sound propagation. Sound propagation is dependent on the
atmosphere as it can be affected by wind speed, wind direction, and relative humidity.

The main LSA (LSA 1) for the effects assessment on noise is the 30 km?® area surrounding the mine site. This
area is quadrilateral due to the nature of the modelling programs used. An additional LSA (LSA 2) consisting of
the 20 km? area surrounding the village of Carmacks has also been included in the assessment to account for the
sensitive receptors present in this area.

The LSAs that have been chosen are expected to encompass the areas where attenuation resulting from noise
from the Casino Project has the potential to exceed a threshold.

9.2.2 Regional Study Area (RSA)

The RSA for the effects assessment on noise consists of LSA 1, LSA 2, and a 4 km buffer (2 km on each side)
along the Freegold Road Upgrade and Extension. Although noise is not persistent in the atmosphere, this RSA is
expected to encompass the area where attenuation will occur.

9.2.3 Temporal Boundaries

The temporal boundaries for the effects assessment is defined in Section 5.2 of the Proposal as the life of the
Casino Project. Details on activities associated with the construction, operation, closure and decommissioning
and post-closure phases of the Project are provided in Section 4.

9.3 BASELINE CONDITIONS
This section summarizes baseline noise conditions, while greater detail can be found in Appendix 8B.
The measurable parameters used to establish baseline conditions were:

e Energy-equivalent sound levels (Leq), and

e A-weighted noise levels (dBA).

The mine site is located in an undisturbed environment so the sound and noise levels in the area are considered
to be pristine at baseline. A noise measurement survey was conducted over a 22-hour period from August 25,
2011 to August 26, 2011 for residences along the Freegold Road near Carmacks. A Larson Davis 831 Sound
Level Meter was used to determine ambient sound levels and was placed 30m from the road. The results were
compared to the British Columbia Oil and Gas Commission’s (OGC) published standards from March 2009 as the
Yukon does not currently have any published noise guidelines or regulations (OGC, 2009) and there is no
developed noise guideline for the mining industry. Audio recordings were also made during the noise survey in
order to identify events that are not considered part of the normal ambient sound levels in the area, such as low-
flying aircraft or field crew, in order to exclude them from the noise survey measurements.

Since noise levels typically vary over time, the Energy Equivalent Sound Level (Leq) is used as a descriptor of
average sound levels. Permissible Sound Levels (PSL) were calculated by using the BC OGC guidelines as 45
dBA Leqg at nighttime and 55 dBA at daytime at either the nearest noise receptor or 1.5 km from the facility
boundary, whichever is closer to the anticipated noise source. The measured Leq values were split into daytime
noise levels (Lpay) and nighttime noise levels (Lnicut). The Lpay is measured between the hours of 07:00 and
22:00 while Lygnt is measured between the hours of 22:00 and 07:00. The results are shown in Table 9.3-1.
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Table 9.3-1 Hourly Noise Measurement Data
Time Period Sz\ljgrdalg_; i?wvgel éavgsglgﬁds(gfrﬁ} A-Weighted (dBA) Day/Night
(hh:mm) Dur.atlon Level (Leq) Statistical L90
(hh:mm)
13:00 — 14:00 1.00 41.8 40.3 Day
14:00 - 15:00 1:00 39.0 37.6 Day
15:00 - 16:00 1:00 42.8 40.8 Day
16:00 - 17:00 1.00 43.4 40.5 Day
17:00 - 18:00 0:55 42.4 37.0 Day
18:00 — 19:00 1:00 40.0 35.3 Day
19:00 - 20:00 1:00 375 34.2 Day
20:00 — 21:00 1:00 40.8 35.3 Day
21:00 — 22:00 1:00 40.3 33.4 Day
22:00 — 23:00 0:55 37.6 28.9 Night
23:00 - 0:00 1:00 33.4 28.4 Night
0:00 — 1:00 1:00 35.8 30.5 Night
1:00 — 2:00 1:00 30.3 28.8 Night
2:00 — 3:00 0:55 32.2 30.0 Night
3:00 — 4:00 1:00 32.4 29.9 Night
4:00 - 5:00 1:00 315 30.3 Night
5:00 — 6:00 1:00 34.6 32.9 Night
6:00 — 7:00 1:00 33.2 27.3 Night
7:00 — 8:00 1:00 35.3 29.6 Day
8:00 — 9:00 1:00 36.9 27.5 Day
9:00 — 10:00 1:00 34.4 23.6 Day
10:00 - 11:00 0:50 36.1 26.6 Day

The hourly Leq values ranged from 30.3 dBA to 43.4 dBA (Figure 9.3-1). The major noise sources were
determined to be passing trucks (that were unrelated to the Project) and natural sounds generated by wind or
wildlife. The average daytime noise levels were 40.3 dBA (A-weighted Leq) and 34.2 dBA (A-weighted L90: where
L90 is the value that is exceeded 90% of the time) while the average nighttime noise levels were 33.9 dBA (A-
weighted Leq) and 29.7 dBA (A-weighted L90). The excluded noise events are presented in Table 9.3-2.
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Figure 9.3-1  Equivalent Sound Level Data for the Casino Project

Table 9.3-2 Noise Measurement Exclusions

Date/Time Leq Description
8/25/2011 12:32 50.9 Technician Activity
8/25/2011 12:35 45.8 Technician Activity
8/25/2011 12:40 44.2 Hammering
8/25/2011 17:50 44.6 Aircraft
8/25/2011 22:30 42.8 Dog Barking
8/26/2011 02:10 40.7 Gunshot
8/26/2011 10:50 51.8 Technician Activity

Hourly temperature, relative humidity, hourly wind speed, and wind direction measurements were also measured
at the meteorological station during the noise survey. The results are shown on Figure 9.3-2 and Figure 9.3-3.
The temperature ranged from 4.1°C to 13.3°C, and relative humidity ranged from 61.2% to 81%. Wind speed
ranged from 0.7m/s to 3.9 m/s, and wind direction ranged from 60.9° to 359.8°. All values lie within the acceptable
ranges for conducting noise measurements.
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9.4 PROJECT-SPECIFIC EFFECTS

Mining equipment and transportation noise levels over the study area were predicted using the International
Standards Organization’s 9613-2:1996 (ISO 1996) and German Guideline for Noise Protection on Streets (RLS-
90) for mine site and traffic predictions, respectively. The calculations were implemented by the outdoor sound
propagation software Cadna/A. The Lpay and Lyeur Were both calculated based on noise sources described in
the Casino Project Feasibility Study (M3 2013).The worst-case scenario was predicted by using the peak activity
year which coincides with the maximum equipment use and mining fleet.

The model predictions were performed in octave bands as outdoor sound propagation is frequency dependent.
Each point, line, and area noise source was assigned an octave spectrum. The modelling results are presented in
A-weighted decibels to allow comparison with the evaluation criteria derived from OGC.

In general, outdoor sound propagation can be affected by sound attenuation mechanisms. These include physical
barriers, such as buildings or terrain features, or other factors such as distance, temperature, relative humidity,
and wind. The inputs to the noise model include:

e Estimated traffic on roads.

e Moving sound sources, which were modelled as line sources in anticipated areas such as vehicles
operated in open pit and haul roads.

e Stationary sources such as crushers, conveyors, power plants, heat recovery steam generators,
e Off-site roads such as the Freegold Road and the road to the airstrip.

Sound contours were generated to present maximum noise levels during the highest activity year for construction
and operations. Daytime and nighttime noise level contours were generated separately.

The worst case construction and operations noise scenarios were developed using the Project schedule (Section
4). For construction, noise predictions were carried out using expected noise emissions from the following Project
components and activities derived from preliminary construction schedule at Year -1:

e Pioneering activities at major project components including the Open Pit, waste storage area, and Heap
Leach Facility;

e Construction of main power plant, concentrator, tailings facility, and ancillary buildings;
e Auxiliary power plant; and
e Open Pit pre-production and traffic including hauling.

For operations, noise predictions were carried out using expected noise emissions from the following Project
components and activities at Year 10:

e Open Pit activities;

e Truck loading and unloading, crushing, and conveying;

e Hauling;

e Workshops;

e Main power plant including the heat recovery steam generator;

e Auxiliary power plant;

Project Proposal for Executive Committee 9-7 January 3, 2014
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e Ore transport;
e SAG and ball mills; and
e Off-road equipment.

Although most equipment that would be present within the mine site will not likely be operating continuously at
maximum power, it was assumed for noise modelling purposes that they would be in order to predict maximum
sound levels. The total sound pressure levels (dBA) of the equipment input to the noise model are shown in Table
9.4-1.

Table 9.4-1 Noise Sources During Construction and Operations Phases

Noise Source Total Sound Pressure Level Source
(dBA)
Haul Truck 121.1 DEFRA 2006
Crushers 90.1 DEFRA 2006
Conveyor 90.1 DEFRA 2006
Screening 81.1 DEFRA 2006
Excavator 91.0 DEFRA 2006
Loader 89.9 DEFRA 2006
Dozer 80.1 DEFRA 2006
Grader 86.5 DEFRA 2006
Crane 66.6 DEFRA 2006
Mid-Size Loader 85.0 DEFRA 2006
Lighting Tower 65.5 DEFRA 2006
Gas Turbine 117.5 Qui Hansen 2012
Steam Generator 117.9 Qui Hansen 2012
SAG mill 117.5 VDI 2571
Ball Mill 117.9 VDI 2571
Aucxiliary Diesel Generator 99.4 Qui Hansen 2012
Incinerator Fan 63.4 Qui Hansen 2012
Transformer 924 VDI 2571
Water Pump 88.2 Qui Hansen 2012
Workshop 93.2 VDI 2571

Noise modelling was completed for both construction and operations phases at LSA 1, which is the 30 km?® area
surrounding the mine site (Figure 9.2-1). The LSA 2, which consists of the Village of Carmacks, was not modelled
as there are no mine operations here and mine-related traffic is not expected to pass through this area. Modelling
was completed using the worst case scenario years, which was Year -1 for construction and Year 11 for
operations. During the construction phase, the modelling results show that the predicted equivalent sound levels
during daytime and nighttime show minor exceedances of the BC OGC guidelines within the mine site. This is
shown in greater detail on Figure 9.4-1 and Figure 9.4-2. During the operations phase, the modelling results show
that the predicted equivalent sound levels during daytime and nighttime show noise levels above the calculated
PSL of the BC OGC guidelines within the mine site and a small portion of the surrounding area. However, the BC
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OGC approach to noise assessment is receptor-based or a 1.5 km approach when there is no receptor near the
site boundary. As a result, the predicted results, representing the worst case, are below guidelines at relevant
locations. Health and safety codes and regulations apply for noise levels within the site boundary therefore it is
not included in the noise assessment.

The results are shown in greater detail on Figure 9.4-3 and Figure 9.4-4. No guideline exceedances are observed
at 1.5 kilometres and near the Freegold Road during either the construction or operation phase. The noise zone
of influence during the operations phase is larger than the construction phase due to large stationary sources
such as crushers, power plants, process plant and heavy traffic sounds associated with mining activities.

Project Proposal for Executive Committee 9-9 January 3, 2014
Review



625,000

g 605,000 610,000 615,000 620,000 s
S S
E- LEGEND: -E
< PROPOSED CASINO FACILITIES <
—=—— AIRSTRIP ACCESS ROAD
=—=— FREEGOLD ROAD EXTENSION
== HAUL ROAD
[ ] MINE SITE FACILITIES (YEAR -1)
[Imnesie
7////, MAJOR NOISE SOURCE AREA
CONSTRUCTION DAYTIME NOISE LEVELS (dBA)
35-40
3 3
8 40-45 3
g— )
S 45 - 50 S
b b
50-55
55.- 60
60 - 65
65-70
.
=3 (=]
=3 (=3
o o
o =)
o ©
[} (-]
b P
=3 (=]
=3 (=3
o o
e Lo
wn 0
[} (-]
b P
=3 o
=3 (=3
o o
o =3
n 0
[} (-]
b P
£
3
H
3
g
S,
ol 3 o
a2 =1
Sl 3% S
i o
<z <
ale [
© % ©
g 0 2 4 6 8 10
E KILOMETRES
3
605,000 610,000 615,000 620,000 625,000
PREPARED BY: DESIGNED| TO NOTES: [ ]
DRAWN | cC 1. BASE MAP: ESRI ARCGIS ONLINE BING MAPS. CONSTRUCTION
2. PROJECTION: NAD 1983 UTM Zone 7N.
> ht Pi /4 ld cHkD  |TO 3. COORDINATE GRID: METRES. MAXIMUM NOISE LEVELS
ng eso , DURING DAYTIME (dBA)
CONSULTING [/FPD kB WPPER ANI] Gl]l.l]
REV 0 REF 1
CASINO PROJECT FIGURE 9.4-1
DATE 16DEC'13 P/IA  VA101-325/15




