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Amended Environmental Impact Statement / Final Environmental
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Addendum to Appendix G — Noise and Vibration Technical Support

1.0 INTRODUCTION

This addendum to Appendix G — Noise and Vibration Technical Support Document (TSD) has
been prepared to address comments received from Aboriginal groups, government reviewers,
and interested stakeholders on the Environmental Impact Statement (EIS) / Draft Environmental
Assessment (EA) Report.

Comments submitted to IAMGOLD have been provided, tracked and responded to in
Appendix Z of the Amended EIS / Final EA Report. Comments that request additional
information to support the TSD have been addressed through this addendum to the Noise and
Vibration TSD.

In response to Comment #149 from the Ministry of the Environment and Climate Change,
additional information related to noise effects from aggregate pits has been developed. Three
aggregate pits are now included for both the construction phase and Year 1 Operation of the
Cété Gold Project (the Project) to update the noise assessment. The operation of aggregate pits
is mainly expected during the construction phase, and may occur sporadically during the
operations phase of the Project. Therefore, it is included in the development stage of the Project
(Year 1 Operation) for the noise assessment and excluded from the assessment of Year 7
Operation.

Updated noise effect tables and isopleths are provided with this addendum. Note that the
inclusion of these aggregate pit noise sources does not change the conclusion of the noise
impact assessment for either the construction phase or the operations phase of the Project.

2.0 AGGREGATE PITS — NOISE SOURCES

The equipment considered for each aggregate pit is listed in Table 1a along with their
corresponding sound power levels.
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Table la: Aggregate Pit Equipment List and Sound Power Levels

Equipment Reference Model Sound Level (dBA)
Primary Crusher Atlas Copco Jaw Crusher PC6 119
Secondary Crusher Atlas Copco Jaw Crusher PC21 115
Screener Atlas Copco Screener HCS3D 116
Loader P&H Wheel Loader (L-1850) 119
Idling Truck CAT 740 109
Note:
dBA  A-weighted decibel

Aggregate pit noise sources in Table 1a are in addition to the Equipment Noise Data provided in
Table 3-1 in the Noise and Vibration TSD. The aggregate pits are expected to operate during
daytime periods only.

3.0 AGGREGATE PITS — CONSTRUCTION NOISE EFFECTS

Based on the updated list of aggregate pit noise sources, the modelled construction sound
levels at the receptors are not expected to exceed the criteria limit of 45 dBA during daytime?
operations. The updated sound levels are provided in Table 2a.

Table 2a: Daytime Construction Noise Levels at Sensitive Receptors

Con_struction Noise_LeveI Construction Noi_se Level Change in Noise Levels
Receptor ID with Aggregate Pit at at Receptor as in TSD, (dB)
Receptor, Daytime (dBA) Daytime (dBA)
POR1 31 30 1
POR2 34 34 0
POR3 36 36 0
POR4 38 38 0
POR5 34 33 1
POR6 44 44 0
PORS8 30 29 1
POR9 42 42 0
POR10 31 30 1
POR11 27 26 1
POR12 43 39 4
POR13 34 30 4
POR15 30 29 1
POR16 41 38 3
POR17 31 28 3
POR18 38 36 2
POR19 31 30 1
POR20 33 30 3
POR21 38 33 5

1 Only daytime effects are predicted as aggregate pit operation is only expected during daytime hours.
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Construction Noise Level | Construction Noise Level Change in Noise Levels
Receptor ID with Aggregate Pit at at Receptor as in TSD, (dB)

Receptor, Daytime (dBA) Daytime (dBA)
POR22 26 24 2
POR23 32 30 2
POR24 32 30 2
POR25 29 26 3
POR27 32 31 1
POR28 33 33 0
POR29 35 35 0
POR30 37 36 1
POR31 42 40 2

The current modelling results (with aggregate pits) are compared in Table 2a with the daytime
construction noise levels as provided in Table 3-2 of the Noise and Vibration TSD. The change
in construction noise levels from the original assessment range from 0 to 5 dB for various
receptor locations.

4.0 AGGREGATE PITS — OPERATIONAL NOISE EFFECTS

Based on this updated aggregate pit noise sources, the modelled operational sound levels at
the receptors are not expected to exceed the criteria limit of 45 dBA during daytime? operations.
The updated sound levels are provided in Table 3a.

Table 3a: Daytime Operational Noise Levels at Sensitive Receptors

Year 1 Daytime Year 1 Daytime Change in Year 1 .
. . . . Year 7 Daytime
Operational Noise Operational Daytime . .
. . : Operational Noise
Receptor ID Level with Noise Level at Operational
. . . Level at Receptor as
Aggregate Pit at Receptor as in Noise Levels in TSD (dBA)
Receptor (dBA) TSD (dBA) (dB)
POR1 33 33 0 34
POR2 35 35 0 35
POR3 35 35 0 38
POR4 39 39 0 40
POR5 32 31 1 35
POR6 42 41 1 43
PORS8 28 27 1 31
POR9 36 35 1 38
POR10 29 28 1 29
POR11 23 20 3 24
POR12 44 40 4 41
POR13 36 34 2 37
POR15 30 29 1 33
POR16 42 39 3 40
POR17 34 33 1 31
POR18 37 34 3 39

2 Only daytime effects are predicted as aggregate pit operation is only expected during daytime hours.
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Year 1 Daytime Year 1 Daytime | Changein Year 1 .
. . . . Year 7 Daytime
Operational Noise Operational Daytime . :
. . : Operational Noise
Receptor ID Level with Noise Level at Operational
. . . Level at Receptor as
Aggregate Pit at Receptor as in Noise Levels in TSD (dBA)
Receptor (dBA) TSD (dBA) (dB)
POR19 30 29 1 28
POR20 36 35 1 37
POR21 40 37 3 39
POR22 30 30 0 34
POR23 35 34 1 37
POR24 32 30 2 34
POR25 30 29 1 29
POR27 30 29 1 33
POR28 31 30 1 32
POR29 33 31 2 34
POR30 34 32 2 36
POR31 42 39 3 40

The current results are compared in Table 3a with the daytime operations phase noise levels as
provided in Table 3-7 of the Noise and Vibration TSD. It should be noted that no change in
noise level is expected for Year 7 onwards as major aggregate pit operations will occur during
the construction phase and at the beginning of the Project. The change in noise levels for
Year 1 Operation from the original assessment range from 0 to 4 dB for various receptor
locations. No change is expected for Year 7 Operation as aggregate pit operation is not
expected during or following Year 7 Operation.

5.0 ISOPLETHS

To reflect noise effects updates with the three aggregate pit locations, isopleths of the daytime
noise effects for both construction (as shown in Figure 7 of the Noise and Vibration TSD) and
operations (as shown in Figure 12 of the Noise and Vibration TSD) along with the original
contours are shown in Figures 1la and 2a. Further, the Year 1 operational noise source locations
(as shown in Figure 10 of the Noise and Vibration TSD) are shown in Figure 3a.

6.0 CONCLUDING COMMENTS

Additional noise sources associated with three aggregate pit locations have been assessed as
part of this addendum. Both daytime construction and operational noise effects now include
noise from these locations, and updated noise effect table and noise contours have been
provided to update the TSD. The change in construction noise levels from the original
assessment (Noise and Vibration TSD) range from 0 to 5 dB, and for Year 1 Operation range
from O to 4 dB at various receptor locations. Overall, the updates associated with this addendum
do not change the noise impact assessment conclusions of the EA.
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GLOSSARY AND ABBREVIATIONS

AC Alternating Current

Cm Centimetres

dBA A-weighted Decibel sound level
dBL Linear Decibel sound level

DFO Department of Fisheries and Ocean
EA Environmental Assessment

kg Kilogram

EIS Environmental Impact Statement
Km kilometre

km/h Kilometres per hour

kV Kilo Volt

kW Kilo Watt

Leq Energy equivalent sound level over a specific time period
M Metre

m? Cubic metres

m>yr Cubic metres per year

m°/d Cubic metres per day

m*/s Cubic metres per second

mg/kg Milligrams per kilogram

Mm Millimetre

Mm/s Millimetre per second

Mm?® Million cubic metres

MNR Ontario Ministry of Natural Resources
MOE Ontario Ministry of the Environment
MRA Mine Rock Area

Mt Million tonnes (metric)

MW Megawatt

NPC Noise Pollution Control

POR Point of Reception

PPV Peak Particle Velocity

RMS Root Mean Square

ToR Terms of Reference

Tpd or t/d Metric tonnes per day

TMF Tailings Management Facility

TSD Technical Support Document

US FTA United States Federal Transportation Authority
°C Degrees Celsius
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EXECUTIVE SUMMARY

AMEC has prepared this technical support document for the Coété Gold Project (the Project) with
the aim of predicting the Project noise and vibration effects on surrounding sensitive receptors.
A summary of these effects for each Project phase is provided below.

The noise and vibration regional study area is defined as the area that extends approximately
10 km from the main Project noise sources. The local study area has been defined as a 5 km
region from the main Project noise sources. It is not expected that the noise and vibration
effects of the Project would be measurable, audible (for noise) or perceptible (for vibration)
beyond the regional study area. Sensitive receptors have been defined for this TSD within the
regional study area. Receptors include residential cottages, recreational access points and
tourist establishment areas. Noise and vibration effects have been predicted at each of these
receptors for this TSD.

A baseline data collection program was conducted to gather current noise levels near the
Project site. Results of the baseline data collection indicate measured ambient noise levels at
the representative location of 44 dBA L, (1hr) during the daytime (07:00 — 19:00), and 34 dBA
Leq (1hr) during nighttime (19:00 — 07:00).

Guidelines and regulatory requirements applied in the prediction of noise and vibration effects
include the following:

¢ Noise:

— NPC-115 (Ministry of the Environment (MOE), 1981) and NPC-118 (MOE, 1979)
apply to noise effects from construction equipment;

— NPC-119 (MOE, 1982) applies to noise effects from blasting;

— NPC-300 (MOE, 2013) applies to noise effects from Project operations.
e Vibration:

— NPC-119 (MOE, 1982) applies to vibration effects from blasting; and

— ISO 2631-2 (ISO, 1985) provides guidance on perceptibility of blast vibration at
receptor locations.

Noise

Noise levels, for both the construction and operations phases, have been assessed using the A-
weighted noise scale (dBA). The A-weighted noise scale is used for the prediction of effects as
it is adjusted to reflect human hearing.

Noise levels have been assessed over a time period of one hour, using the energy equivalent
noise level (L.q) as required by the applicable guidelines (NPC-300; MOE 2013). Noise levels
are modelled for daytime (07:00 — 19:00) and nighttime (19:00 — 07:00) separately as the
operation scenarios and the criteria for these periods are different. Noise from the construction
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and operations phases have been modelled using an acoustic software program (Cadna/A), a
computerized version of the ISO 9613 environmental noise propagation algorithm. The
predicted noise levels for both construction and operations phases are assessed against both
NPC-300 guideline limits for compliance, and are compared to the ambient noise levels in the
area to determine the change in ambient noise with the Project.

Blasting noise levels have been assessed on a linear noise scale (dBL), which is consistent with
the applicable noise guidelines (NPC-119; MOE, 1982). Blasting noise has been predicted at
sensitive receptors using MOE Blasting Noise and Vibration Model (NPC-119; MOE, 1982).
Blasting noise has been assessed against the applicable guideline limits for compliance and
then compared to ambient noise levels in the area to determine the change in ambient noise
with the Project.

Vibration

Vibration levels from blasting are assessed based on the maximum peak particle velocity (PPV,
mm/s), which is consistent with the applicable guidelines (NPC-119). Blasting vibration has
been predicted using MOE Blasting Noise and Vibration Model (NPC-119). The predicted
blasting vibration has been assessed against the applicable criteria and is compared to ISO
2631-2 (1SO, 1985) perceptible vibration level to determine if the blast vibration may be
perceptible at the receptor locations.

Prediction of Effects

The prediction of noise and vibration effects considers noise and vibration effects to surrounding
sensitive receptors, and considers the MOE’s noise and vibration guidelines.

The following noise mitigation measures have been considered for the Project:
e equipment noise levels are not to exceed those noted in Appendix I;
e operation of the air-track drill in the pit to be limited to daytime hours (7:00 to 19:00);

e operation of track dozer TD3 (on the ore stockpile) to be limited to daytime hours (7:00
to 19:00) for Years 1 through 6. This requirement can be removed Year 7 onwards;

e both MRA and ore haul truck traffic during nighttime (19:00 to 07:00) should be limited to
a maximum of 6 trucks each in any given hour for Years 1 through 6 (i.e., 6 trucks/hr for
each MRA route and ore haul route) and increasing them to 15 trucks/hr from Year 7
onwards (daytime truck traffic can be increased to accommodate the night truck limits to
meet the material movement requirements). Alternatively, provide quieter trucks for MRA
and ore haul routes and the maximum sound power level of the trucks should be limited
to 117 dBA.

For the construction phase, it is expected that daytime noise levels at receptor locations will be
at, or below, baseline ambient noise levels. Nighttime noise levels may exceed baseline
ambient noise levels at some receptor locations. Blasting noise levels are expected to exceed
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baseline ambient noise levels, but will meet applicable MOE guidelines. Blasting vibration levels
may be perceptible at some receptor locations but are not expected to cause structural damage.

For the operations phase, it is expected that daytime noise levels at receptor locations will be at,
or below baseline ambient noise levels. Nighttime noise levels may exceed baseline ambient
noise levels at some receptor locations. Blasting noise levels are expected to exceed baseline
ambient noise levels, but will meet applicable MOE guidelines. Blasting vibration levels may be
perceptible to some receptor locations but are not expected to cause structural damage.

During the closure phase, the noise effects are expected to be lower than the effects for the
construction phase. To be conservative, it is assumed that noise effects during closure are
identical to the construction phase effects. No activities are planned to occur at nighttime. No
vibration effects are anticipated as no blasting activities are planned during the closure phase.

Noise and vibration effects are not considered in the post-closure phase, as the vast majority of
the noise sources will be decommissioned during the closure phase. To be conservative, it is
assumed that daytime noise effects during the first years of the post-closure will be less than the
closure phase noise effects. Once pumping ceases, noise levels are expected to revert to
current baseline conditions. No activities are planned to occur at night-time. No vibration effects
are anticipated as no blasting activities are planned during the post-closure phase.

IAMGOLD intends to monitor noise and vibration during the construction and operations phases
to provide ongoing oversight on noise and vibration effects from the Project.

Cété Gold Project

TSD — Noise and Vibration

January 2014

Project #TC121522 Page ES-3



amec?

1.0 INTRODUCTION AND PROJECT OVERVIEW

The Co6té Gold Project (the Project) is an advanced stage gold exploration project located in the
Chester and Neville Townships, District of Sudbury, in north-eastern Ontario, approximately
20 km southwest of Gogama, 130 km southwest of Timmins, and 200 km northwest of Sudbury
(see Figure 1). IAMGOLD proposes to construct, operate and eventually rehabilitate a new open
pit gold mine on the property.

The proposed site layout places the required mine-related facilities in close proximity to the
open pit, to the extent practicable. The proposed site layout is presented in Figure 2 showing
the approximate scale of the Co6té Gold Project. The site plan will be refined further as a result
of ongoing consultation activities, land purchase agreements and engineering studies.

The Project is anticipated to require completion of an Environmental Assessment (EA) pursuant
to the Canadian Environmental Assessment Act, 2012 and an Individual Environmental
Assessment pursuant to the Ontario Environmental Assessment Act. This technical support
document (TSD) has been prepared by AMEC and is one of a series of technical reports to
support the EA for the Project.

1.1 Noise

Noise effects are expected during the construction, operations and closure phases of the
Project. The prediction of noise effects consists of estimating the noise emissions from major
noise sources on the Project, including, construction noise, operation of the processing plant
and crusher, generators and mobile equipment.

Project noise levels are predicted using the A-weighted noise scale (dBA), which is the noise
level that best reflects how people hear noise. For reference, Table 1-1 (Harris, 1997) provides
a list of noise levels in dBA for the corresponding activities. These represent average noise
levels, and could vary based on the situation and proximity to the activity.

Table 1-1: Noise Level Reference, Common Activities
Activities Noise Level (dBA) Apparent Loudness
Jet plane takeoff 130 Deafening
Thunder, artillery, elevated train, factory 110 Very Loud
Noisy office, average street noise, radio/TV 70 Loud
Average home/office, conversation, quiet radio/TV 50 Moderate
Quiet home/office, quiet conversation 30 Faint
Rustle of leaves 10 Very Faint

Source: Harris (1997).

Some Project construction activities and extraction of material from the working face of the pit
during the operations phase requires the use of explosives. These activities have the potential
to generate elevated noise levels from blasting at sensitive receptor locations. Noise levels from
blasting activities are predicted using the linear noise scale (dBC).
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1.2 Vibration

Vibration from Project activities are expected to occur during the construction and operations
phases. During construction, some blasting may occur to develop and construct the
watercourse realignments and potentially some pre-stripping of the open pit. Vibrations from
blasting are considered with respect to the potential to cause physical damage to structures.
Vibration levels from blasting are assessed based on peak particle velocity (PPV) in mm/s to
address structural damage, and root mean square (RMS) in mm/s to determine perceptibility of
the vibration.
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2.0 METHODOLOGY
21 Spatial Boundaries

The noise and vibration regional study area (see Figure 3) is defined as an area that extends
approximately 10 km from the main Project noise sources. It is not expected that the effects of
the Project would be measurable, audible or perceptible beyond the regional study area.

The noise and vibration local study area (see Figure 4) generally corresponds to the area in the
vicinity of the Project where most of the noise and vibration effects of the Project are expected
to occur. This can be the area where effects may be predicted or measured within a reasonable
degree of accuracy, and where effects would be considered audible or perceptible. The local
study area is defined as an area that extends approximately 5 km from the main Project noise
sources.

The local noise study area also includes a 1 km buffer on either side of the selected
transmission line alignment.

2.2 Temporal Boundaries

The temporal boundaries of the EA will span all phases of the Project:
e construction;
e operations;
e closure; and

e post-closure.

2.3 Selection of Effects Assessment Indicators

The effects assessment indicators selected for the Noise and Vibration TSD and the rationale
for selection of these indicators is presented in Table 2-1.

Table 2-1: Effects Assessment Indicators Selected for Noise and Vibration
Effect Assessment Indicator Rationale for Selection
Daytime Noise Level Project activities will occur during the daytime. Noise

created by these activities has the potential to affect
nearby receptor locations.

Nighttime Noise Level Some Project activities will occur during the
nighttime. Noise created by these activities has the
potential to affect nearby receptor locations.

Blasting Noise Level During construction activities, some blasting may be
required. During operations, regular blasting will
occur in the open pit. These activities will generate
noise which has the potential to affect nearby
receptor locations.
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Effect Assessment Indicator Rationale for Selection

Blasting Vibration Level During construction activities, some blasting may be
required. During operations, regular blasting will
occur in the open pit. These activities will generate
vibrations which has the potential to affect nearby
receptor locations.

2.4 Baseline

A noise baseline study was completed for the Cbété Gold Project and is appended to this
document (see Appendix Il). A representative rural location was selected for the baseline
measurements as the similar ambient is expected anywhere within the regional study area. The
measurement location is shown in Figure 5. The current measured ambient noise levels at the
representative location are 44 dBA for the daytime (07:00 — 19:00) and 34 dBA for the nighttime
(19:00 - 07:00).

A baseline vibration measurement was not conducted as there were no vibration sources
existing in the area, and a baseline measurement was therefore considered to be neither
justified nor meaningful.

25 Guidelines and Regulatory Requirements

Guidelines and regulatory requirements applied in the prediction of noise and vibration effects
include the following:

¢ Noise:

— NPC-115 (MOE, 1981) and NPC-118 (MOE, 1979) apply to noise effects from
construction equipment;

— NPC-119 (MOE, 1982) applies to noise effects from blasting;

— NPC-300 (MOE, 2013) applies to noise effects from Project operations.
e Vibration:

— NPC-119 (MOE, 1982) applies to vibration effects from blasting; and

— 1SO 2631-2 (ISO, 1985) provides guidance on perceptibility of blast vibration at
receptor locations.
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2.6 Prediction of Effects
2.6.1 Noise Effects

The noise software program (CadnaA) prediction model (version 4.3.143), developed by
DataKustik GmbH is widely accepted for evaluating noise and is an accepted model by the
MOE. The CadnaA model is used for the prediction of noise for this Project. The model
algorithms are based on ISO 9613 standard (ISO, 1996a; ISO 1996b). The model takes the
following factors into account:

e source sound levels;

e source directivity;

e distance attenuation;

e source-receptor geometry including heights and elevations;
o barrier effects of the building and surrounding topography;
e ground and air (atmospheric) attenuation; and

¢ meteorological effects on noise propagation.

Noise sources are characterized by entering the sound power and/or sound pressure octave
band spectrum associated with each noise source. Other parameters including building
dimensions, frequency of use, hours of operation, and enclosure attenuation ratings also define
the nature of noise emissions.

The I1ISO 9613 prediction method is conservative as it assumes that all receptors are downwind
from the noise source or that a moderate ground based temperature inversion exists. In
addition, ground cover and physical barriers, either natural (terrain-based) or constructed and
atmospheric absorption are included as they relate specifically to the Project.

Noise levels have been assessed over a time period of one hour, using the energy equivalent
noise level (Leq) as required by the applicable guidelines (NPC-300; MOE, 2013). Noise levels
are modelled for daytime (07:00 — 19:00) and nighttime (19:00 — 07:00) separately as the
operation scenarios and the criteria for these periods are different.

The Project blasting noise levels are predicted using the MOE Blasting Noise and Vibration
Prediction Model NPC-119 (MOE, 1982). Using charge size per delay (i.e., explosive used in
kg) and the separation distance between the blast location and assessment receptor, the
absolute noise levels expected at the sensitive receptors are determined.

For comparison to NPC-119 absolute limits, the predictions are based on generic environmental
and topographical conditions and no adjustments are made to suit site specific conditions. For
comparisons to ambient noise levels, air absorption effects (20°C, RH 50%, a 0.50) were
applied to the NPC-119 predictions to afford a more representative blast noise level at the
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sensitive receptors. For the purpose of this assessment, the blasting location is considered to
be any point on the outer perimeter of the open pit.

2.6.2 Vibration Effects

The vibration levels for the C6té Gold Project blasting are predicted using the MOE Blasting
Noise and Vibration Prediction Model NPC-119. Using the proposed charge size per delay (i.e.,
explosive used in kg) and the separation distance between the blast location and assessment
receptor, absolute ground-borne vibration levels expected at the sensitive receptors are
determined.

The predictions are based on generic environmental and topographical conditions and no
adjustments are made to suit site specific conditions. For the purpose of this effects prediction,
the entire open pit area is considered as the blasting location, therefore the distance from the
outer perimeter of the open pit to the receptor is considered as the distance to the receptor. This
is a conservative approach for predicting vibration effects from blasting operations.

To determine perceptibility of vibration, the PPV values determined from the NPC-119 prediction
were converted to RMS values losing a square root crest factor.

2.6.3 Sensitive Receptors

For the purpose of this assessment, noise and vibration receptors (also known as points of
reception or POR) have been identified within the regional study area. Figure 6 and Table 2-2
illustrate the sensitive receptors that have been identified for this assessment.

Table 2-2: Sensitive Receptors
Receptor Description Receptor ID UTM X-Coordinate UTM Y-Coordinate
Cottage Residential Site POR1 420,455 5,268,836
Cottage Residential Site POR2 422,756 5,270,608
Cottage Residential Site POR3 424,509 5,272,995
Cottage Residential Site POR4 425,268 5,270,202
Cottage Residential Site PORS 426,120 5,277,325
Cottage Residential Site PORG6 427,190 5,270,757
Cottage Residential Site PORS8 427,946 5,281,356
Cottage Residential Site POR9 433,115 5,273,945
Cottage Residential Site POR10 433,567 5,280,206
Cottage Residential Site POR11 433,734 5,283,384
Cottage Residential Site POR12 433,968 5,269,586
Cottage Residential Site POR13 438,861 5,265,090
Cottage Residential Site POR15 439,555 5,276,019
Recreation Access Point POR16 434,274 5,269,574
Recreation Access Point POR17 434,396 5,257,593
Recreation Access Point POR18 435,242 5,272,650
Recreation Access Point POR19 438,150 5,276,474
Recreation Access Point POR20 435,996 5,260,512
Recreation Access Point POR21 436,805 5,266,498
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Receptor Description Receptor ID UTM X-Coordinate UTM Y-Coordinate
Recreation Access Point POR22 434,600 5,254,261
Tourist Establishment Area POR23 435,685 5,259,744
Tourist Establishment Area POR24 438,706 5,274,551
Tourist Establishment Area POR25 443,197 5,269,688
Cottage Residential Area POR27 434,343 5,278,895
Cottage Residential Area POR28 433,553 5,278,145
Cottage Residential Area POR29 433,605 5,276,770
Cottage Residential Area POR30 434,151 5,275,717
Cottage Residential Area POR31 434,180 5,270,514

The effect location considered for all cottage residential area receptors are at 4.5 m above
grade at the UTM coordinates in Table 2-2, as they are the worst-effect locations (i.e., the
highest window level for a 2 storey house) for the purposes of this noise effects assessment.

The effect location for all Recreation Access Point and Tourist Establishment Area receptors are
at 1.5 m above grade within a 30 m radius of the UTM coordinates in Table 2-2, consistent with
MOE NPC-300.
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3.0 PREDICTION OF EFFECTS
3.1 Construction Phase
311 Daytime Noise Level

Daytime construction activities at the Project site are expected at the open pit, MRA, ore
processing plant, various facilities including the maintenance garage, fuel and lube facility,
warehouse, administration complex, accommodations complex, explosives manufacturing and
storage facility, crushing and screening plants, tailings management facility (TMF), on-site
access roads and pipelines, power infrastructure and fuel storage facilities, potable and process
water treatment facilities, domestic and industrial solid waste handling facilities, water
management facilities and drainage works, including watercourse realignments.

However the main construction activities are expected at the open pit, MRA and TMF areas and
therefore, equipment anticipated for these locations along with the truck routes have been
considered in the noise model. A list of construction noise sources used in the model is provided
in Table 3-1.

Table 3-1: Construction Noise Sources

Noise Source Equipment Model Sou(:cék;avel Open Pit MRA TMF
Wheel loader L-1850 119 2 N/A N/A
Wheel dozer 854K 114 1 N/A N/A
Diesel generator CAT 1.5 MW 85 dBA at15m 1 1 1
Track dozers CAT D10T 119 2 1 1
Diesel shovel Hitachi EX8000 118 1 0 0
Water truck Generic 115 1 1 1
Motor grader CAT 16M 112 N/A 1 1
Truck Route CAT 740 109 1 1 1

The following truck routes were considered for the construction noise assessment (at five round-
trips per hour were considered in the assessment).

e open pit to TMF area 1;
e open pit to TMF area 2; and
e open pit to MRA.

Noise levels were modelled using Cadna/A to determine the predicted noise level at each
sensitive receptor in Table 2-2. A 1-hr L¢q noise level, in dBA, was determined based on the
worst case operation of all construction equipment operating simultaneously. Noise levels were
then compared to the ambient noise level.

Cété Gold Project

TSD — Noise and Vibration

January 2014

Project #TC121522 Page 3-1




amec?

The daytime construction noise effects have been predicted at the sensitive receptors in the
regional study area. The predicted construction noise levels are presented in Table 3-2 and in
Figure 7.

Table 3-2: Daytime Construction Noise Levels at Sensitive Receptors
Receptor ID Construction Noise Level at Receptor, Daytime
(dBA)
POR1 30
POR2 34
POR3 36
POR4 38
POR5 33
POR6 44
PORS8 29
POR9 42
POR10 30
POR11 26
POR12 39
POR13 30
POR15 29
POR16 38
POR17 28
POR18 36
POR19 30
POR20 30
POR21 33
POR22 24
POR23 30
POR24 30
POR25 26
POR27 31
POR28 33
POR29 35
POR30 36
POR31 40

Construction phase daytime noise levels in the regional and local study areas are predicted to
be at levels below or equal to daytime baseline levels of 44 dBA.

It is expected that most transmission line construction activities will be carried out by small
vehicles. Most of the terrain is easily accessible such that tower construction is expected to
occur from the ground. In some rare cases, where specific tower locations are inaccessible by
ground vehicles there may be some helicopter noise (over a single day) associated with the final
erection of each tower (Bonneville Power Administration, 2012).

Noise generated due to the construction of the transmission line has not been included in the
noise model. Several receptors are located near the transmission line. A forest buffer will be
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retained as practicable, to reduce noise effects to nearby land users. It is expected that the
majority of construction activities will occur during the winter season. Construction at any given
location along the transmission line corridor will also only be for a short period of time.

3.1.2 Nighttime Noise Level

Construction activities will be conducted during the nighttime throughout the construction phase
of the Project. It is assumed that the daytime construction activities described in Section 3.1.1
will also be carried out during the nighttime. The nighttime construction noise effects have been
predicted at the sensitive receptors in the regional study area. These predicted noise levels are
presented in Table 3-3 and in Figure 8.

Table 3-3: Nighttime Construction Noise Levels at Sensitive Receptors
Receptor ID Nighttime Construction Noise Level | Nighttime Noise Level Increase
at Receptor (dBA) above Ambient (dB)

POR1 30 —
POR2 34 —
PORS3 36 2
POR4 38 4
PORS 33 —
POR6 44 10
PORS8 29 —
POR9 42 8
POR10 30 —
POR11 26 —
POR12 39 5
POR13 30 —
POR15 29 —
POR16 38 4
POR17 28 —
POR18 36 2
POR19 30 —
POR20 30 —
POR21 33 —
POR22 24 —
POR23 30 —
POR24 30 —
POR25 26 —
POR27 31 —
POR28 33 —
POR29 35 1
POR30 36 2
POR31 40 6

Bold numbers indicate noise levels higher than nighttime ambient noise baseline (34 dBA).
— = not applicable

Nighttime construction noise levels will be audible at a number of receptor locations. In some
cases this will be marginally above ambient (1 dB - 2 dB), including receptors POR3, POR18,
POR29 and POR30. In others, there is expected to be clearly audible construction noise above
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ambient (3 dB - 5 dB) at receptors POR4, POR12 and POR16. At receptors POR6, POR9 and
POR31 the nighttime construction noise may be considered obtrusive with levels above ambient
(above 5 dB), where construction noise mitigation should be considered during nighttime
operations.

We note that the construction noise assessment is based on a worst-case hour, and the specific
duration of the construction activity in the vicinity of any sensitive receptor should be considered
in the practical application of construction noise mitigation.

No nighttime construction activities are anticipated for the transmission line alignment.

In summary, for the majority of the sensitive receptor locations in the local and regional study
area, construction noise levels are expected to be above nighttime baseline levels (34 dBA) and
below 40 dBA. Nighttime construction noise levels are predicted to be above 40 dBA for two
receptors in the local study area (POR6 and POR9).

31.3 Blasting Noise Level

Blasting noise related to construction is assessed separately from standard construction noise.
This includes blasting related to the removal of material for watercourse realignments, road
alignments or other construction activities.

Construction blasting is expected to occur within the TMF, the open pit and MRA boundaries.
The closest distances to each sensitive receptor from either of these components has been
considered for the purpose of this assessment, and are provided in Table 3-4.

Table 3-4: Construction Blasting Distances to Receptors
Receptor ID Distance to Closest Project Closest Project Component
Component (km)
POR1 8.50 TMF
POR2 5.50 TMF
POR3 4.00 TMF
POR4 3.50 TMF
PORS5 5.00 TMF
POR6 1.25 TMF
PORS 7.50 TMF
POR9 4.00 TMF
POR10 6.25 TMF
POR11 9.75 TMF
POR12 2.75 TMF
POR13 7.00 MRA
POR15 6.25 TMF
POR16 2.75 TMF
POR17 6.50 MRA
POR18 4.00 TMF
POR19 8.00 TMF
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Receptor ID Distance to Closest Project Closest Project Component
Component (km)
POR20 5.25 MRA
POR21 5.50 MRA
POR22 9.50 MRA
POR23 5.50 MRA
POR24 6.75 TMF
POR25 12.00 TMF
POR27 5.25 TMF
POR28 4.25 TMF
POR29 3.50 T™F
POR30 2.50 T™F
POR31 2.00 T™MF

Blasting is not expected to be required to construct the transmission line.

Noise from the Project due to construction blasting is predicted using the MOE Blasting Noise
and Vibration Prediction Model NPC-119 ("Guidelines on Information Required for Assessment
of Blasting Noise and Vibration"; MOE 1982) for the charge size per delay (i.e., explosive used
in kg) used. In addition to the charge size, the separation distance between the blast location
and the receptor (see Table 3-4) is used for the prediction to calculate the absolute noise level.
The MOE empirical formula for the blasting noise addresses two conditions: (a) in front of the
working face (i.e., no screening), and (b) behind the working face (with screening). Worst-case
scenario results (behind the working face, with screening) are considered in the effects
prediction.

A maximum blast charge per delay of 250 kg for noise has been determined for the construction
blasting locations based on the distance to the closest receptor (see Figure 9). Based on the
250 kg charge size, blast noise levels (in dBL) have been determined at each receptor based on
the distances in Table 3-4, such that routine monitoring is not required.

Blast noise levels at the receptors were assessed in accordance with MOE guideline publication
NPC-119. The guideline has two limits: a cautionary limit of 120 dBL when routine noise
monitoring is not conducted and an upper limit of 128 dBL when noise monitoring is conducted.
For the purposes of this effects prediction, the cautionary limit of 120 dBL for blasting noise at
the nearest residences has been adopted.

Blast noise levels were also compared to the daytime ambient noise level as the blasting is
expected during daytime only. Notwithstanding that the blast noise (dBL) and ambient noise
levels (dBA) are in different units, and time averages are different (blast noise is impulsive
whereas ambient noise is steady state over 1-hr), the values are considered comparable for the
purpose of this assessment in determining audibility of the blast noise at the receptors.
However, a 5 dB correction has been applied to the ambient noise level to account for the
impulse nature of the blast noise (Beis, 2003). The predicted construction blasting noise levels
are presented in Table 3-5.
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Table 3-5: Construction Blasting Noise Levels at Sensitive Receptors
Construction Blasting Noise Level Construction Blastlng.; N0|.se
Receptor ID at Receptor (dBL) Level at Receptor with Air
P Absorption (dBL)"

POR1 109 67
POR2 111 84
POR3 112 92
POR4 113 96
PORS 111 86
PORG6 118 118
PORS8 110 72
POR9 112 92
POR10 111 79
POR11 109 60
POR12 114 100
POR13 110 75
POR15 111 79
POR16 114 100
POR17 110 78
POR18 112 92
POR19 109 69
POR20 111 85
POR21 111 84
POR22 109 61

POR23 111 84
POR24 110 76
POR25 108 48
POR27 111 85
POR28 112 91

POR29 113 96
POR30 114 102
POR31 115 105

™ Includes a correction for air absorption at 20°C, RH 50%, a 0.50.

Construction blast noise levels are above the ambient daytime levels of 39 dBA (including the
5 dB correction for impulse blast noise) for all sensitive receptors, and are expected to be
audible. However, all construction blast noise levels are within noise limits of 120 dBL set out in
NPC-119.

314 Blasting Vibration Level

As described in Section 3.1.3, blasting is expected to occur during the construction phase at the
TMF, MRA and/or open pit areas, but could also be required sporadically at roads and/or
watercourse realignments. For mining projects, ground-borne vibration is mainly generated
during blasting activities to remove material for construction purpose. Blasting is not expected to
be required to construct the transmission line.

Vibrations from the Project construction blasting are predicted using the MOE Blasting Noise
and Vibration Prediction Model NPC-119 for the charge size per delay used. In addition to the
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charge size, the separation distance (see Table 3-4) between the blast location and the receptor
is used for the model from which the absolute ground-borne vibration is calculated. The
predictions are based on generic environmental and topographical conditions and no
adjustments have been made to suit site specific conditions.

The maximum construction blast charge per delay of 250 kg for ground-borne vibration has
been determined based on the distance to the closest receptor location (see Figure 9). Based
on the 250 kg charge size, blast vibration levels (PPV mm/s) have been determined at each
receptor based on distances presented in Table 3-4.

Blast vibration levels at the receptors were assessed in accordance with MOE guideline
publication NPC-119. The guideline has two limits: a cautionary limit of 10 mm/s PPV when
routine vibration monitoring is not conducted and an upper limit of 12.5 mm/s when vibration
monitoring is conducted. For the purposes of this assessment, the cautionary limit of
10 mm/s PPV for construction blasting vibration at the nearest residences has been adopted,
such that routine monitoring at the nearest residences will not be required.

Blast vibration levels were also compared to the perceptible vibration limit for humans in
residential buildings during nighttime at each receptor, as outlined in ISO 2631-2 (ISO, 1985).
This was defined as a maximum root-mean squared (RMS) velocity limit of 0.14 mm/s at
frequencies between 10 Hz and 100 Hz. Vibration levels above this level may be perceived as
noticeable or felt.

Blasting effect on fish and spawning habitats during construction has been modelled. An
assessment of setback distances for fish and spawning habitats during construction is provided
in Appendix Ill. Effect assessment and associated mitigation measures (including monitoring
requirements) for fish and spawning is provided in the Aquatic Biology TSD.

The predicted construction blast vibration levels are presented in Table 3-6.

Table 3-6: Construction Blasting Vibration Levels at Sensitive Receptors
Construction Blasting Construction Blasting
Receptor ID Vibration Level at Receptor Vibration Perceptible Level at
(PPV, mm/s) Receptor (RMS, mm/s) @

POR1 0.05 0.04

POR2 0.11 0.08

POR3 0.17 0.12

POR4 0.21 0.15

PORS5 0.12 0.09

POR6 1.03 0.73

PORS 0.07 0.05

POR9 0.17 0.12

POR10 0.09 0.06

POR11 0.04 0.03

POR12 0.31 0.22
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Construction Blasting Construction Blasting
Receptor ID Vibration Level at Receptor Vibration Perceptible Level at
(PPV, mmis) Receptor (RMS, mm/s) @
POR13 0.07 0.05
POR15 0.09 0.06
POR16 0.31 0.22
POR17 0.08 0.06
POR18 0.17 0.12
POR19 0.06 0.04
POR20 0.11 0.08
POR21 0.11 0.08
POR22 0.05 0.03
POR23 0.11 0.08
POR24 0.08 0.06
POR25 0.03 0.02
POR27 0.11 0.08
POR28 0.16 0.11
POR29 0.21 0.15
POR30 0.36 0.25
POR31 0.50 0.35

"Includes a correction of S 2 crest factor to adjust PPV to RMS vibration level.
@ Bold numbers indicate perceptible blast vibration levels (above 0.14 mm/s) at receptor locations.

Construction blast vibration levels are above the perceptible vibration limit at the following
receptors: POR4, POR6, POR12, POR16, POR29, POR30 and POR31. Vibration from blasting
may be felt at these locations. Blast vibration levels for all other sensitive receptors are at or
below the perceptible vibration limit, and are not expected to be felt at these locations.

All construction vibration levels are below the NPC-119 limit at sensitive receptors, and are not
considered to be high enough to cause damage to buildings at the sensitive receptor locations.

3.2 Operations Phase
3.21 Daytime Noise Level

Operational noise is generated from a variety of activities at the Project site. This includes noise
from mining operations in the open pit (e.g., blasting and heavy equipment operation),
processing activities (ore processing plant) and other ancillary and supporting facilities. The
major noise sources that are anticipated from the mining operations at the Project include heavy
equipment such as blast-hole-drills, air-track-drills, excavators, electrical shovels, track dozers,
wheel loaders, wheel dozers, motor graders and on-site truck traffic. Noise emissions from the
ore process plant will be minimal as most of the plant equipment is enclosed within the plant
building. The primary sources of noise from the ore process plant will come from the primary
crusher, dust collectors, emergency generators and substation transformers.

The distribution of operational equipment (i.e., noise sources) has been assumed, and locations
are shown in Figures 10 and 11. A list of operational noise sources is provided in Appendix I.
Noise levels were modelled using Cadna/A to determine the predicted noise level at each
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sensitive receptor listed in Table 2-2. A 1-hr L¢q noise level, in dBA, was determined based on
the predictable worst-case operational effect (i.e., all equipment operating simultaneously).

The applicable guideline used for the Cété Gold Project operational noise is NPC-300. The
guideline also stipulates that the assessment consider the potential noise effect during a
predictable worst-case hour of operation, which is defined as a situation when the highest
expected noise level from the Project coincides with the lowest one-hour background sound.
NPC-300 states that energy equivalent noise level L., (1hr) from stationary noise sources in
Class 3 Areas shall not exceed the higher of 45 dBA or background noise, during daytime hours
(0700 - 1900h).

The measured existing ambient sound levels for daytime hours surrounding the Project site
were lower than the guideline exclusionary limits (see Section 2.4). Therefore, the applicable
criteria limit for the Project (exclusionary limits) during the daytime (07:00 to 19:00) is 45 dBA.

In addition to assessing predicted noise levels to the NPC-300 limits, the predicted noise levels
are also compared to the ambient noise levels to assess change in ambient noise levels due to
the Project.

The operational noise effects are predicted at the sensitive receptors in the regional study area.
Operational noise has been modelled and assessed for two operating scenarios — Year 1 and
Year 7, which have different equipment usage, open pit depth and stockpiling barrier effects.

The following noise mitigation measures have been considered for the daytime operation of the
Project:

e equipment noise levels are not to exceed those noted in Appendix ;
e operation of the air-track drill in the pit to be limited to daytime hours (7:00 to 19:00); and

e operation of track dozer TD3 (on the ore stockpile) to be limited to daytime hours
(7:00 to 19:00) for Years 1 through 6.

The predicted daytime operations noise levels, taking into account the mitigation measures
outlined above, are presented in Table 3-7 and in Figures 12 and 13.

Table 3-7: Daytime Operational Noise Levels at Sensitive Receptors
Receptor ID Year 1 Daytime Operational Year 7 Daytime Operational
P Noise Level at Receptor (dBA) | Noise Level at Receptor (dBA)
POR1 33 34
POR2 35 35
POR3 35 38
POR4 39 40
POR5 31 35
POR6 41 43
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Receptor ID Year 1 Daytime Operational Year 7 Daytime Operational
Noise Level at Receptor (dIBA) | Noise Level at Receptor (dBA)
POR8 >7 3
POR9 35 T
POR10 28 29
POR11 20 24
POR12 40 47
POR13 34 37
POR15 29 33
POR16 39 20
POR17 33 31
POR18 34 39
POR19 29 28
POR20 35 37
POR21 37 39
POR22 30 34
POR23 34 37
POR24 30 34
POR25 29 29
POR27 29 33
POR28 30 32
POR29 31 34
POR30 32 36
POR31 39 20

Daytime operational noise levels at receptor locations are expected to be at or below baseline
noise levels (44 dBA) and therefore meet the MOE NPC-300 noise criteria of 45 dBA.

With regards to the transmission line, corona noise is the most common noise associated with
AC transmission lines during foul weather conditions and is heard as a crackling or hissing
sound. However, during detriment weather conditions, other noises such as wind and/or rain will
likely be more audible than the corona noise. AC transmission lines are not known to generate
audible noise issues associated with them during fair-weather conditions (Cartier & Sterns,
1981). Therefore, operational noise associated with the transmission line is considered not to
exceed baseline conditions at receptor locations along the transmission line corridor.

3.2.2 Nighttime Noise Level

Operational activities will also be conducted during the nighttime. It is assumed that the daytime
operation activities described in Section 3.2.1 will also be carried out during the nighttime. The
distribution of operational equipment (i.e., noise sources) has been assumed, and locations are
shown in Figures 10 and 11. A list of operational noise sources is provided in Appendix I.

The applicable guidelines used for the Cété Gold Project operational noise is NPC-300. The
guideline also stipulates that the assessment consider the potential noise effect during a
predictable worst-case hour of operation, which is defined as a situation when the highest
expected noise level from the Project coincides with the lowest one-hour background sound.
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NPC-300 states that energy equivalent noise level L., (1hr) from stationary noise sources in
Class 3 Areas shall not exceed the highest of 40 dBA, or background noise, during the early
evening (19:00 — 23:00) and nighttime (23:00 — 07:00) periods.

The measured existing ambient sound levels for evening and nighttime hours surrounding the
Project site were lower than the guideline exclusionary limits (see Section 2.4). Therefore, the
applicable criteria limit for the Project (exclusionary limits) during the evening and nighttime
(19:00 — 07:00) is 40 dBA.

In addition to assessing predicted noise levels to the NPC-300 limits, the predicted noise levels
are also compared to the ambient noise levels to assess change in ambient noise levels due to
the Project.

The operational noise effects are predicted at the sensitive receptors in the regional study area.
Operational noise has been modelled and assessed for two scenarios — Year 1 and Year 7,
which have different equipment usage, open pit depth and stockpiling barrier effects.

The following noise mitigation measures have been considered for the daytime operation of the
Project:

e equipment noise levels are not to exceed those noted in Appendix ;
e operation of the air-track drill in the pit to be limited to daytime hours (7:00 to 19:00);

e operation of track dozer TD3 (on the ore stockpile) to be limited to daytime hours (7:00
to 19:00) for Years 1 through 6. This requirement can be removed Year 7 onwards;

e Both MRA and ore haul truck traffic during nighttime (19:00 to 07:00) should be limited to
a maximum of 6 trucks each in any given hour for Years 1 through 6 (i.e., 6 trucks/hr for
each MRA route and 6 trucks/hr for the ore haul route) and increasing them to
15 trucks/hr from Year 7 onwards (daytime truck traffic can be increased to
accommodate the night truck limits to meet the material movement requirements).
Alternatively, provide quieter trucks for MRA and ore haul routes and the maximum
sound power level of the trucks should be limited to 117 dBA.

The predicted nighttime operations noise levels, taking into account the mitigation measures
outlined above, are presented in Table 3-8 and in Figures 14 and 15.

Table 3-8: Operational Noise Levels at Sensitive Receptors
Year 1 Nighttime Year 1 Noise Year 7 Nighttime Year 7 Noise
Receptor ID Operational Level Increase Operational Level Increase
P Noise Level at above Noise Level at above
Receptor (dBA) Ambient (dB) Receptor (dBA) Ambient (dB)
POR1 32 — 31 —
POR2 34 — 32 —
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Year 1 Nighttime Year 1 Noise Year 7 Nighttime Year 7 Noise
Receptor ID Operational Level Increase Operational Level Increase
Noise Level at above Noise Level at above
Receptor (dBA) Ambient (dB) Receptor (dBA) Ambient (dB)
POR3 34 — 36 2
POR4 38 4 37 3
POR5 30 — 33 —
PORG6 40 6 40 6
PORS8 26 — 29 —
POR9 34 — 35 1
POR10 27 — 26 —
POR11 19 — 22 —
POR12 39 5 39 5
POR13 33 — 35 1
POR15 28 — 31 —
POR16 38 4 38 4
POR17 31 — 29 —
POR18 33 — 37 3
POR19 28 — 26 —
POR20 33 — 34 —
POR21 35 1 37 3
POR22 28 — 31 —
POR23 33 — 35 1
POR24 29 — 31 —
POR25 27 — 27 —
POR27 28 — 31 —
POR28 29 — 29 —
POR29 30 — 32 —
POR30 31 — 34 —
POR31 37 3 38 4

Bold numbers indicate noise levels higher than nighttime ambient noise baseline (34 dBA).
— = not applicable

Operational noise levels are expected to meet nighttime MOE NPC-300 noise limits for all
sensitive receptors. However, noise levels may exceed the nighttime ambient noise levels at the
following receptors and may be audible: POR3, POR4, POR6, POR9, POR12, POR13, POR16,
POR18, POR21, POR23 and POR31.

With regards to the transmission line, corona noise is the most common noise associated with
AC transmission lines during foul weather conditions and is heard as a crackling or hissing
sound. However, during detriment weather conditions, other noises such as wind and/or rain will
likely be more audible than the corona noise. AC transmission lines are not known to generate
audible noise issues associated with them during fair-weather conditions (Cartier & Sterns,
1981). Therefore, operational noise associated with the transmission line is considered not to
exceed baseline conditions at receptor locations along the transmission line corridor.

Cété Gold Project
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3.23 Blasting Noise Level

Blasting noise related to operations is assessed separately from standard operational noise.
Blasting noise mainly includes blasting related to the open pit activities. The extraction of
material from the working face of the open pit mine requires the use of explosives. This
generates the potential concern of blast noise levels at the sensitive receptors. Blasting
activities are currently planned to occur during the daytime only.

Operational blasting is considered only at the open pit. The closest distance to each sensitive
receptor from this component has been considered in this assessment. Operational blast
distances are provided in Table 3-9.

Table 3-9: Operational Blasting Distances to the Open Pit
Receptor ID Distance from Open Pit (km)
POR1 8.50
POR2 7.25
POR3 7.50
POR4 5.00
POR5 10.50
POR6 4.00
PORS8 14.00
POR9 6.75
POR10 13.00
POR11 15.75
POR12 4.50
POR13 9.00
POR15 12.25
POR16 4.50
POR17 9.75
POR18 7.00
POR19 11.25
POR20 8.00
POR21 6.50
POR22 12.25
POR23 8.50
POR24 11.00
POR25 13.00
POR27 11.75
POR28 11.00
POR29 10.00
POR30 9.00
POR31 5.50

No blasting is required to operate the transmission line.

Blast noise assessment for the Project is based on theoretical (predictive) methods; not on-site
measurements, as the Project is neither constructed nor operating. Blast noise levels from the
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Project are predicted using the same model as during the construction phase (see
Section 3.1.3).

A maximum blast charge per delay for noise has been determined for the open pit. This charge
size has been used in the blast noise assessment. Based on the 536 kg charge size, blast noise
levels (in dBL) have been determined at each receptor with the distances provided in Table 3-9.

Blast noise levels at the receptors were assessed in accordance with MOE guideline publication
NPC-119 criteria. The guideline has two limits: a cautionary limit of 120 dBL when routine noise
monitoring is not conducted and an upper limit of 128 dBL when noise monitoring is conducted.
For the purpose of this assessment, the cautionary limit of 120 dBL for blasting noise at the
nearest residences has been adopted such that routine monitoring is not required.

Blast noise levels were compared to the daytime ambient noise level as it is expected during
daytime only. Notwithstanding that the blast noise (dBL) and ambient noise levels (dBA) are in
different units, and time averages are different (blast noise is impulsive whereas ambient noise
is steady state over 1-hr), the values are considered comparable for the purpose of this
assessment in determining audibility of the blast noise at the receptors. However, a 5 dB
correction has been applied to the ambient noise level to account for the impulse nature of the
blast noise (Beis, 2003). The predicted operational blasting noise levels are presented in
Table 3-10.

Table 3-10: Operational Blasting Noise Levels at Sensitive Receptors
Receptor ID Blasting Noise Level at Blasting Noise Level with Air
P Receptor (dBL) Absorption at Receptor (dBL)™"
POR1 110 68
POR2 111 75
POR3 111 73
POR4 113 88
POR5 109 57
PORG6 114 94
PORS 108 38
POR9 111 78
POR10 109 44
POR11 108 29
POR12 113 91
POR13 110 65
POR15 109 48
POR16 113 91
POR17 110 61
POR18 111 76
POR19 109 53
POR20 111 71
POR21 111 79
POR22 109 48
POR23 110 68
POR24 109 54
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Receptor ID Blasting Noise Level at Blasting Noise Level with Air
i Receptor (dBL) Absorption at Receptor (dBL)"
POR25 109 44
POR27 109 50
POR28 109 54
POR29 110 60
POR30 110 65
POR31 112 85

" Includes a correction for air absorption at 20deg C, RH 50%, a 0.50.

Operational blast noise levels are above the ambient daytime levels of 39 dBA (including the
5 dB correction for impulse blast noise) for all sensitive receptors, and are expected to be
audible. However, operational blasting noise levels at all sensitive receptors are below the MOE
NPC-119 criteria.

3.24 Blasting Vibration Level

Blasting is expected during the operational phase at the open pit area. The extraction of
material from the working face of the open pit mine requires the use of explosives. This
generates the potential concern of ground-borne vibration at the sensitive receptors. Blasting
activities are currently planned to occur during the daytime only.

Vibration assessment for the Cété Gold Project site is based on theoretical (predictive)
methods; not on site measurements, as the Project is in the design stage. Vibration from the
Project construction blasting is predicted using the same methodology as the construction
phase (see Section 3.1.4).

A maximum blast charge per delay of 536 kg has been determined for the open pit. Based on
the 536 kg charge size, blast vibration levels (PPV mm/s) have been determined at each
receptor.

Blast vibration levels at the receptors were assessed in accordance with MOE guideline
publication NPC-119. The guideline has two limits: a cautionary limit of 10 mm/s PPV when
routine vibration monitoring is not conducted, and an upper limit of 12.5 mm/s when vibration
monitoring is conducted. For the purpose of this assessment, the cautionary limit of 10 mm/s
PPV for construction blasting vibration at the nearest residences has been adopted, such that
routine monitoring at the nearest residences will not be required.

Blast vibration levels were also compared to the perceptible vibration limit for humans in a
residential building at each receptor, as outlined in ISO 2631-2 (ISO, 1985). This was defined
as a maximum RMS velocity limit of 0.14 mm/s at frequencies between 10 Hz and 100 Hz.
Vibration levels above these frequencies may be perceived as noticeable or felt.

Blasting may have an effect on fish and spawning habitats during operations. An assessment of
setback distances for fish and spawning habitats during operations is provided in Appendix Il
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Effects assessment and associated mitigation for fish and spawning is presented in the Aquatic
Biology TSD (prepared by...give a proper citation for this reference).

The operational blasting effects have been predicted at the sensitive receptors in the regional
study area. The predicted blasting vibration levels are presented in Table 3-11.

Table 3-11: Operational Blasting Vibration Levels at Sensitive Receptors
Receptor ID Blasting Vibration Level at Blasting Vibration Level at
P Receptor (PPV, mm/s) Receptor (RMS, mm/s) "' @
POR1 0.10 0.07
POR2 0.13 0.09
POR3 0.12 0.08
POR4 0.22 0.16
POR5 0.07 0.05
PORG6 0.31 0.22
PORS8 0.05 0.03
POR9 0.14 0.10
POR10 0.05 0.04
POR11 0.04 0.03
POR12 0.26 0.18
POR13 0.09 0.06
POR15 0.06 0.04
POR16 0.26 0.18
POR17 0.08 0.06
POR18 0.13 0.09
POR19 0.06 0.05
POR20 0.11 0.08
POR21 0.15 0.10
POR22 0.06 0.04
POR23 0.10 0.07
POR24 0.07 0.05
POR25 0.05 0.04
POR27 0.06 0.04
POR28 0.07 0.05
POR29 0.08 0.05
POR30 0.09 0.06
POR31 0.19 0.14

"Includes a correction of S 2 crest factor to adjust PPV to RMS vibration level.
@ Bold numbers indicate perceptible blast vibration levels (above 0.14 mm/s) at receptor locations.

Operational blast vibration levels are above the perceptible vibration limit of 0.14 mm/s at
receptors POR4, POR6, POR12 and POR16. These are noted to be within the local study area.
Vibration from blasting is expected to be felt at these locations. Blast vibration levels for all other
sensitive receptors are at or below the perceptible vibration limit, and are not expected to be felt
at these locations. However, all construction vibration levels are below the NPC-119 limit at
sensitive receptors, and are not considered to be high enough to cause damage to buildings at
the sensitive receptor locations.
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3.3 Closure Phase
3.31 Daytime Noise Level

There may be noise and vibration effects associated with the closure phase of the Project,
mainly due to demolition. However they are expected to be lower than the effects for the
construction phase. To be conservative, it is assumed that noise effects during closure are
identical to the construction phase effects. Therefore, a detailed noise and vibration assessment
of the closure phase is not considered in this TSD.

It is expected that most transmission line decommissioning activities will be carried out by small
vehicles. Noise generated during the closure phase has not been included in the noise model. A
forest buffer will be retained as practicable, to reduce noise effects to nearby land users.
Closure activities at any given location will also only be for a short period of time.

3.3.2 Nighttime Noise Level

No nighttime activities are expected to occur during the closure phase.

3.3.3 Blasting Noise Level

No blasting activities are expected to occur during the closure phase.

3.34 Blasting Vibration Level

No blasting activities are expected to occur during the closure phase.

34 Post-Closure Phase
3.41 Daytime Noise Level

Noise and vibration effects are not considered in the post-closure phase, as the vast majority of
the noise sources will be decommissioned during the closure phase. However, some pumping
and limited vehicle traffic will continue for several years during the post-closure phase. To be
conservative, it is assumed that daytime noise effects during the first years of the post-closure
will be less than the closure phase noise effects. Once pumping ceases, noise levels are
expected to revert to current baseline conditions.

3.4.2 Nighttime Noise Level

No nighttime activities are expected to occur during the post-closure phase.

3.4.3 Blasting Noise Level

No blasting activities are expected to occur during the post-closure phase.
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344 Blasting Vibration Level

No blasting activities are expected to occur during the post-closure phase.
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4.0 CONCLUSIONS

The prediction of noise and vibration effects considers noise and vibration effects to surrounding
sensitive receptors, and considers the Ontario Ministry of Environment noise and vibration
guidelines.

The following noise mitigation measures have been considered for the Project:
e equipment noise levels are not to exceed those noted in Appendix ;
e operation of the air-track drill in the pit to be limited to daytime hours (7:00 to 19:00);

e operation of track dozer TD3 (on the ore stockpile) to be limited to daytime hours (7:00
to 19:00) for Years 1 through 6. This requirement can be removed Year 7 onwards;

¢ both MRA and ore haul truck traffic during nighttime (19:00 to 07:00) should be limited to
a maximum of 6 trucks each in any given hour for Years 1 through 6 (i.e., 6 trucks/hr for
each MRA route and ore haul route) and increasing them to 15 trucks/hr from Year 7
onwards (daytime truck traffic can be increased to accommodate the night truck limits to
meet the material movement requirements). Alternatively, provide quieter trucks for MRA
and ore haul routes and the maximum sound power level of the trucks should be limited
to 117 dBA.

For the construction phase, it is expected that daytime noise levels at receptor locations will be
at or below baseline ambient noise levels. Nighttime noise levels may exceed baseline ambient
noise levels at some receptor locations. Blasting noise levels will exceed baseline ambient noise
but will meet applicable MOE guidelines. Blasting vibration levels may be perceptible to some
receptor locations but are not expected to damage structures. Some nighttime construction
activities may require noise mitigation to address noise levels at the nearest receptors.

For the operations phase, it is expected that daytime noise levels at receptor locations will be at
or below baseline ambient noise levels. Nighttime noise levels may exceed baseline ambient
noise levels at some receptor locations. Blasting noise levels will exceed baseline ambient noise
but will meet applicable MOE guidelines. Blasting vibration levels may be perceptible to some
receptor locations but are not expected to damage structures.

During the closure phase, the noise effects are expected to be lower than the effects for the
construction phase. To be conservative, it is assumed that noise effects during closure are
identical to the construction phase effects. No activities are planned to occur at nighttime. No
vibration effects are anticipated as no blasting activities are planned.

Noise and vibration effects are not considered in the post-closure phase, as the vast majority of
the noise sources will be decommissioned during the closure phase. To be conservative, it is
assumed that daytime noise effects during the first years of the post-closure will be less than the
closure phase noise effects. Once pumping ceases, noise levels are expected to revert to
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current baseline conditions. No activities are planned to occur at nighttime. No vibration effects
are anticipated as no blasting activities are planned.

IAMGOLD intends to monitor noise and vibration during the construction and operations phases
to provide ongoing oversight on noise and vibration effects from the Project.
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Table I-1: Equipment Noise Data

Source ID Source Description Sound Power Level (dBA)
AD Air Track Drill 120
BD1 Blast Hole Drill 1 118
BD2 Blast Hole Drill 2 118
BD3 Blast Hole Drill 3 118
BD4 Blast Hole Drill 4 118
BD5 Blast Hole Drill 5 118
BD6 Blast Hole Drill 6 118
BD7 Blast Hole Drill 7 118

C Crusher 116
DCA1 Dust Collector 1 109
DC2 Dust Collector 2 109
DC3 Dust Collector 3 109
DC4 Dust Collector 4 109
DC5 Dust Collector 5 109
DC6 Dust Collector 6 109

EX Excavator (Caterpillar 390DL) 109
G1 Generator 1 117
G2 Generator 2 117
G3 Generator 3 117
G4 Generator 4 117
MG1 Motor Grader 1 112
MG2 Motor Grader 2 112

S1 Diesel Drive Shovel 1 118

S2 Diesel Drive Shovel 2 118

S3 Electric Drive Shovel 3 114

S4 Electric Drive Shovel 4 114

T Substation Transformer 1 108

T2 Substation Transformer 2 108
TD1 Track Dozer 1 119
TD2 Track Dozer 2 119
TD3 Track Dozer 3 119
TD4 Track Dozer 4 119
TD5 Track Dozer 5 119
TD6 Track Dozer 6 119
WD1 Wheel Dozer 1 114
WD2 Wheel Dozer 2 114
WLA1 Wheel Loader 1 119
WL2 Wheel Loader 2 119
WT Water Truck 115
TR1 MRA and Ore Hauling Truck 122
TR2 Overburden Truck 109

Cété Gold Project

TSD — Noise and Vibration
January 2014

Project #TC121522




Cété Gold Project

TSD — Noise and Vibration
January 2014

Project #TC121522

APPENDIX II:
NOISE BASELINE

amec?



amec®

COTE GOLD PROJECT
BASELINE REPORT
NOISE AND VIBRATION

FINAL VERSION

Submitted to:
IAMGOLD Corporation
401 Bay Street, Suite 3200
Toronto, Ontario
M5H 2Y4

Submitted by:

AMEC Environment & Infrastructure,
a Division of AMEC Americas Limited
160 Traders Blvd., Suite 110
Mississauga, Ontario
L4Z 3K7

December 2013

TC121522



TABLE OF CONTENTS

GLOSSARY AND ABBREVIATIONS ...
1.0 INTRODUCTION ... .ottt
1.1 Overview of the Coté Gold Project........ccccevvvvvveevnnenee.

1.2 SCOPE OF WOIK ...

1.3 STUAY ATCA....ceiieiiieee et

1.3.1 Regional Study Area..........cccuvvvieieeeiiiiiiiiinen,

1.3.2 Local Study Area .......cccceevivvuiviriiiiieeeeeeeiiieee

2.0 METHODS ...
3.0 RESULTS ...
3.1 NOISE MONITOIING.....eeeiiieeeeee e

3.2 VIBration .......oooooiiiiiii e

4.0 DISCUSSION AND CONCLUSIONS.......coooeiiiiiiieee
5.0 SUMMARY .ottt
6.0 REFERENCES. . ...t

LIST OF TABLES

Table 2-1: Noise Level Reference, Common ActivitieS.........cccovvvvunnes
Table 3-1: Summary of Noise Levels at Monitoring Location..............

LIST OF FIGURES

Figure 1: Project Location
Figure 2: Preliminary Site Plan
Figure 3: Regional Study Area and Sensitive Receptors

LIST OF APPENDICES

Appendix A:  Equipment Information
Appendix B: Calibration Certificates
Appendix C:  Monitoring Data

Coté Gold Project

Baseline Report — Noise and Vibration
December 2013

Project #TC121522

Page i



amec®

GLOSSARY AND ABBREVIATIONS

dB Decibels

dBA A-weighted decibels

EA Environmental Assessment
Hz Hertz

km kilometre

Leq loudness equivalent

MOE Ministry of the Environment
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1.0 INTRODUCTION

IAMGOLD Corporation (IAMGOLD) is planning to develop the C6té Gold Project (the Project)
located approximately 20 kilometres (km) southwest of Gogama, 130 km southwest of Timmins,
and 200 km northwest of Sudbury (see Figure 1).

This document is one of a series of physical, biological and human environment baseline
reports to describe the current environmental conditions at the Project site. These baseline
reports are written with the intent to support the Environmental Assessment (EA) process.

1.1 Overview of the C6té Gold Project

IAMGOLD is planning to construct, operate and eventually reclaim a new open pit gold mine at
the Cété Gold Project site.

The proposed site layout places the required mine-related facilities in close proximity to the
open pit, to the extent practicable. The proposed site layout of the main components are
presented in Figure 2 showing the approximate scale of the Cété Gold Project. The site plan will
be refined further as a result of ongoing consultation activities, land purchase agreements and
engineering studies.

As part of the proposed development of the Project, several water features will be fully or
partially overprinted. These include C6té Lake, portions of Three Duck Lakes, Clam Lake, Mollie
River/Chester Lake system and Bagsverd Creek. As a consequence, these water features will
need to be realigned for safe development and operation of the open pit.

The major proposed Project components are expected to include:
e open pit;
e ore processing plant;
¢ maintenance garage, fuel and lube facility, warehouse and administration complex;
e construction and operations accommodations complex;
e explosives manufacturing and storage facility (emulsion plant);

e various stockpiles (low-grade ore, overburden and mine rock area (MRA) in close
proximity to the open pit;

e aggregate extraction with crushing and screening plants;
e Tailings Management Facility (TMF);
e on-site access roads and pipelines, power infrastructure and fuel storage facilities;

e potable and process water treatment facilities;
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o domestic and industrial solid waste handling facilities (landfill);

e water management facilities and drainage works, including watercourse realignments;
and

e transmission line and related infrastructure.

1.2 Scope of Work

The objective of this report is to provide a representative background noise data set to support a
comprehensive database of Project baseline information.

The existing noise environment has been characterized using monitoring data collected at a
representative location for the Project site. As per Ministry of Environment (MOE) protocol,
baseline sound level measurements were collected for a minimum of 48 hours (two full days).
To ensure that measurements were taken over the quietest hours of a week, measurements
were conducted for a seven day period from July 23 through July 29, 2013.

Baseline vibration measurements were not conducted, as there were no significant vibration
sources existing in the Project area.

1.3 Study Area
1.3.1 Regional Study Area

The noise regional study area (see Figure 3) is defined as an area that extends approximately
10 km from the main Project emission sources and includes the local study area. It is not
expected that the effects of the Project would be measurable audible (for noise) or perceptible
(for vibration) beyond the regional study area.

1.3.2 Local Study Area

The local study area is defined as an area that extends approximately 5 km from the Project site
and associated emission sources, and is encompassed by the regional study area. The local
study area generally corresponds to the Project site and the area in its vicinity where most of the
noise and vibration effects are expected to occur, and can be predicted or measured with a
reasonable degree of accuracy.
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2.0 METHODS

A representative rural location was selected for background noise baseline measurements, as
similar ambient noise levels are expected throughout the regional study area, and located at a
reasonable distance away from intrusive noise subsequent to recreational or construction
activities in the area. The monitoring location (Jack Rabbit Trench Site) is shown in Figure 3.

Continuous noise monitoring was carried out to collect the existing noise levels for daytime
(07:00 to 19:00), evening (19:00 to 23:00) and night-time (23:00 to 07:00) periods, as per NPC-
232 (MOE, 1995), near an identified receptor location close to the Project site. The monitoring
period lasted seven days for the 2013 field study program undertaken between July 23, 2013
and July 27, 2013, as per the MOE NPC-103 guidelines (1978). The noise monitor was set to
log acoustical parameters every hour over the monitoring period.

Ambient sound level measurements were carried out using a Larson-Davis Model 831
Integrating Sound Level Meter (SLM), equipped with long-term measurement gear, including a
wind screen and bird spikes. The Model 831 meter uses a Larson Davis Model PRM831
preamplifier and a Larson Davis Model 377B02 precision air-condenser microphone, which
have been factory calibrated with the SLM unit. The SLM meets IEC 61672-1 Type 1
requirements. Additional equipment information is presented in Appendix A. The sound level
meter was calibrated by an independent certified lab within the previous 12 months of its use in
the field survey (calibration certificate provided in Appendix B), and was field calibrated with a
Larson-Davis Model CA200 precision acoustic calibrator set to generate a 114 dB tone at
1,000 Hz before and after the measurements.

Long-term noise monitoring was carried out with the sound level meter set to the “A” weighting
scale (denoted as dBA). This scale simulates the response of the human ear. For reference,
Table 2-1 (Harris, 1997) provides a list of noise levels and corresponding activities. These
represent average noise levels, which could vary based on the situation and proximity to the
activity.

Table 2-1: Noise Level Reference, Common Activities

Activities Noise Level (dBA) Apparent Loudness
Jet plane takeoff 130 Deafening
Thunder, artillery, elevated train, factory 110 Very Loud
Noisy office, average street noise, radio/TV 70 Loud
Average home/office, conversation, quiet radio/TV 50 Moderate
Quiet home/office, quiet conversation 30 Faint
Rustle of leaves 10 Very Faint

Source: Harris (1997).
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The recorded data for the noise monitoring program included the following acoustical indices:
o Leg— Energy averaged equivalent sound level; and

e Loo— Sound level exceeded 90% of the time.

Noise monitoring was conducted in accordance with NPC-103 guidelines (MOE, 1978).
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3.0 RESULTS
3.1 Noise Monitoring

Table 3-1 summarizes the results of the noise monitoring program over the entire monitoring
period. The table lists the measured minimum, maximum and average hourly L¢q sound level, as
well as the associated Lgy sound level measured at the rural monitoring location. The data
indicates that the existing off-site noise levels are reflective of a Class 3 rural environment (i.e.,
a rural area with consistent levels of background noise over a 24 hour period, dominated by
natural sounds, where there is infrequent human activity and no clearly audible stationary
sources other than those being assessed) and is characterized by sounds of nature (i.e.,
rustling leaves, birds and insects, etc.). This is typical of a rural, agricultural area, rural,
recreational (cottage, resort) area’s, wilderness area’s, and/or community’s with a small
population.

Table 3-1: Summary of Noise Levels at Monitoring Location

Min or Max Time of Day @ 1 Hour Leq (dBA) Lo
Daytime 29 20
Min Evening 24 21
Night Time 23 19
Daytime 44 43
Max Evening 48 45
Night Time 44 32
Daytime 44 n/a
Average Evening 35 n/a
Night Time 32 n/a

" Times of day are defined as daytime (07:00 to 19:00), evening (19:00 to 23:00), and night time (23:00 to 07:00), as

per NPC-300.

Data for inclement weather was discounted from the data set.
n/a = not applicable

No audible man-made activities at the monitoring location during installation and teardown of
the monitoring equipment were identified. The full monitoring dataset is provided in Appendix C.

3.2 Vibration

Vibration monitoring was not conducted for baseline purposes. Given that the area is
characterized as a rural (Class 3) acoustic environment, vibrations are imperceptible and
intermittent in nature due to the natural/rural setting and infrequent human activity. Additionally,
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it is not expected that potential vibration effects of the Project would be measurable or
perceptible beyond the regional study area.
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4.0 DISCUSSION AND CONCLUSIONS

For the purposes of determining the type of acoustic environment for noise effect assessment,
the area can be characterized as rural (Class 3), based on the noise level summary provided in
Table 3-1. Due to this classification, vibrations were not assessed for baseline purposes.

When assessing the audibility of the Project site activities at sensitive receptors, the average
existing 1h Leqdaytime (44 dBA) and average evening/night time (34 dBA) noise levels
measured at the monitoring location can be applied.
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5.0 SUMMARY

AMEC completed a noise baseline survey for the IAMGOLD Co6té Gold Project between July 23,
2013 and July 29, 2013 at a remote rural location for seven days. This location was deemed
representative of the ambient noise level within the regional and local study areas for the
Project.

The noise data collected from the monitoring program show that the noise environment is
characteristic of a rural (Class 3) area, as per MOE guideline publication NPC-300. Average
baseline noise levels for the regional and local study areas are between 34 dBA (evening/night)
and 44 dBA (daytime) on a 1h L¢q basis.
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Model 831

Class 1 Environmental Noise & Building Acoustics Analyzer

Standard Features

e |EC 61672-1:2002, ANSI S1.4, ANSI S1.43
Class 1 integrating sound level meter

« Voice Annotation

e ANY LEVEL Display

o User programmable run modes

o Six user selectable statistics (Ln)

o Threshold exceedance data

e« Community Noise Calculations (Lden, CNEL)

o GPS Global Positioning Support

o Back Erase Functionality

o Normalized Spectrum

o User-selectable screen layout and lockable
setup protection

« Remote access and field upgradable

o Wide variety of non-proprietary powering
options including — 4XAA internal batteries,
AC, USB and external batteries

888-258-3222
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Applications

e Class 1 sound measurements to
the latest international standards

« Environmental noise assessment
and monitoring

o Reverberation time measurement
and building acoustics

o Tonality

e Occupational noise evaluation

e HPD selection

« Noise reduction validation

o Product quality control

« NVH correlation

e In-Situ sound power
measurements

¢ Real-time analysis of sound in 1/1
and 1/3-octave bands

e Code enforcement

Literature & Support

@ Model 831 Brochure >>

@ Model 831-RT Data Sheet
(Reverberation Time) >>

l@ Model 831-FFT Data Sheet
(FFT Analysis) >>

= Model 831 Support Page >>

View your copy of the
all-inclusive Model 831
Advanced Sound Level Meter
brochure now!

Click Here >>

[ Total Customer
gatisfaction
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Introduction

Thank you for your interest in the Larson Davis Model 831 Class 1 Sound
Level Meter. This versatile instrument, with high definition display, performs the
functions of several instruments. It puts the combined features of a precision
Class 1 sound level meter, environmental noise analyzer, personal noise
dosimeter, and a real-time frequency analyzer in the palm of your hand. The
Larson Davis Model 831 is a fifth generation Larson Davis sound level meter,
designed for simple single handed operation, yet is fully featured, smart and
versatile with an ever expanding firmware platform. The design of the Model
831 was based on countless inputs from our customers. It expands upon the
Larson Davis tradition of delivering value, innovation and function in a rugged
single-handed expandable package and is backed by our 2-year Factory

Warranty, 24-hour application support and accredited factory
service/calibration.
Firmware Options:
Code Description
831-0B3 1/1 and 1/3, Class 1, Octave band Spectral Analysis
831-5R Sound Recording to ".wav” files at B, 16, 24 or 48 kHz
B3-L0G Time History Logging at periods from 24 hrs to 20 ms
831-FST Fast Time History Logging at 2.5, 5 or 10 ms periods
Automatic event detection and event history Measurement History
831-ELA [1 min to 99 hours intervals) Combine with 831-L0G for event time
history and 831-5R for event sound recording.
831-R1 Reverberation time measurement, computation and display
831-FFT Fast Fourier Transform up to 6400 lines
831-COMM Advanced Digital Communications via cellular modem
£31-MDM Analog Modem wy RS232 connectivity
831-WTHR Weather parameter logging in parallel with acoustic parameters
g31-H Industrial Hygiene or personal noise dosimetry

Supported PC Software:

e SLM Utility-G3 — PC software supplied standard with Model 831 that
supports full sound level meter control, in the field firmware and option
upgrades, data export to MS Excel®, and includes an integrated
“Screen Grabber” to display the SLM screen live on a PC.

« DNA — the analysis, post-processing and reporting tool for sound and
vibration measurements. DNA delivers enhanced analysis capability,
sound playback and graphical reporting. Graphs can be annotated and
shared amongst multiple users using DNA Reader software.

e Software Development Kit (SDK) — toolkit for developing custom
applications for Model 831.

e 3rd Party — Model 831 has been integrated into various 3rd party
software packages including ITT AirScene for Airport Noise
Management.

As you can see from the array of firmware and software, Model 831 offers a
complete solution for noise measurement. Whether in the office or in the field,
Model 831 can handle your sound measurement needs.
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http://www.larsondavis.com/Support/Dosimeters_Support.htm
http://www.larsondavis.com/Support/Calibrators_Support.htm
http://www.larsondavis.com/Support/Accessories_Support.htm
http://www.larsondavis.com/Support/softwareproductssupport.htm
http://www.larsondavis.com/Literature.html
http://www.larsondavis.com/Service.htm
http://www.larsondavis.com/ProductRepairs.htm
http://www.larsondavis.com/EmergencyService.htm
http://www.larsondavis.com/Calibration.htm
http://www.larsondavis.com/CalibrationTraceability.htm
http://www.larsondavis.com/Events.htm
http://www.larsondavis.com/events/na_exhibits.aspx
http://www.larsondavis.com/events/int_exhibits.aspx
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APPENDIX B
CALIBRATION CERTIFICATE

Coté Gold Project

Baseline Report - Noise and Vibration
December 2013

Project #TC121522
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Calibration Technologies

Pylon Electronics Inc.

147 Colonnade Road, Page 1 of
Otawa ONIZETLS CERTIFICATE OF CALIBRATION

Description PRECISION INTEGRATING §.1.M Work Order (93616

Model Number 831 Serial Number 0002210

Instrument 1d 041658 Cal Procedure 33K3-4-2895-1

Manufacturer LARSON DAVIS Cal Date 16 Apr 2013

Customer Name AMEC Recall Cycle 52 Weeks

Purchase Order EQ020041/-5420 Next Cal Date 16 Apr 2014

Calibration Environment:  Temperatwe 22 +/-0.5°C Relative Humidity 35 +/- 5%

Received Condition: Not Within Tolerance

Completed Condition: Within Tolerance

Remarks: Adjusted Sound Level. Unit ealibrated with PreampPRMS831 8/N 019229 and Mic 377B02 S/N 123680.

Standards Used to Establish Traceability

Instrument Type Model Asset #

SOUND LEVEL CALIBRATOR 4231 10629

PISTONPHONE 4220 12754

Pylon certifics that, at the time of calibration, the above listed instrument meets or exceeds all of the specifications defined in the calibration

procedure{s) and/or specification(s) referenced on the Test Data Sheet(s) (Y1DS), unless otherwise indicated. The received and final conditions

specified above and the TDS specifications are based on the procedure(s) and/or specification(s) referenced on the TS unless otherwise indicated.
The above listed instrument has been calibrated using standards that are traceabie to the Internationad System of Units (1) through National

Research Council of Canada (NRC), the National Institute of Standards and Technology (NIST) and/or other secognised international standards.

Unless otherwise specified, Pylon maintains a minimum of a 4:1 ratio between the equipment under test and the measurement systen:.

Pylon's Blectrical and Physical Propertics Laboratories meet the recommendations of NRC's Recommended Practices of Calibration Laboratories -
June 2003 for ambient temperature, relative humidity and cleanliness. Pylon's quality system is registered to 150 90012008, The quatity system
meets the requirements of ISO/EC $7025:2005. This compliance has net been independently verified.
This report consists of 2 parts with separate page numbering schemes; the Certificate of Calibration and the Test Data Shect(s) (TDS). Copyright of this
report is owned by the issuing laboratory and may not be reproduced, other than in full, except with the prior written permission of the issuing laboratory.
Metrologist 1 #62 Quality Assurance: 296 Date of Issue: 17 Apr 2013 083 Rev 13
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Calibration Technologies

Pylon Electrenics Inc.

147 Colonnade Road, Page 1 of i
Otawa, ONIGETLY CERTIFICATE OF CALIBRATION

Description PRECISION INTEGRATING S.1.M Work Order GI3615

Model Number 3831 Serial Number 0002666

Instrument Id 045095 Cal Procedure 33K3-4-2895-1

Manufacturer LARSON DAVIS Cal Date 16 Apr 2013

Customer Name AMEC Recall Cycle 52 Weeks

Purchase Order EQ020040-5420 Next Cal Date 16 Apr 2014

Calibration Environment:  Temperature 21 +/-0.5°C Relative Humidity 40 +/- 5%

Rececived Condition: Not Within Telerance

Completed Condition: Within Tolerance

Remarks: Adjusted Sound Level. Unit calibrated with Preamp PRMS831 S/N 017141 and Mic 377802 S/N 126025,

Standards Used to Establish Traceability

Instrument Type Model Asset #
SOUND LEVEL CALIBRATOR 4231 10629
PISTONPHONE 4220 12754

Pylon certifies that, at the time of calibration, the above listed instrament meets or exceeds all of the specifications defined in the calibration
procedure(s) and/or specification(s) referenced on the Test Data Sheei(s) (TDS), unless otherwise indicated. The reecived and final conditions
specified above and the TDS specifications are based on the procedure(s) and/or specification(s) referenced on the TDS unless otherwise indicated.

The above listed instrument has been calibrated using standards that are traceable to the International System of Units {SI) through National
Research Council of Canada (NRC), the National Institute of Standards and Technology (NIST) and/or other recognised internationa standards.
Unless otherwise specified, Pyion maintains a minimum of a 4: ratio between the equipment under test and the measurement systen.

Pylon's Electrical and Physical Properties Laboratories meet the recommendations of NRC's Recommended Practices of Calibration Laboratories -
June 2003 for ambient temperature, relative humidity and cleanliness. Pylon's quality system is registered to [SO 9001:2008. The quality system
meets the requirements of ISOAEC 17025:2005. This compliance has not been independently verified.

This report consists of 2 parts with separale page numbering schemes; the Certificate of Calibration and the Test Data Sheet(s) {TDS). Copyright of this
report is owned by the issuing laboratory and may net be repreduced, other than in full, except with the prior written permission of the issuing laboratory.

Metrologist 1 062 Quality Assurance: 296 Date of Issue; 17 Apr 2013 F083 Rev 13

pyleert]
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APPENDIX C
MONITORING DATA

Coté Gold Project

Baseline Report - Noise and Vibration
December 2013

Project #TC121522



Table C-1: Daytime 1h L¢q Noise Levels

amec®

. AirTemp_h RH_h | WindSpd_h WindDir_h | Precip_Tot

Date Time Leg °C % km/h Degrees mm
2013/07/23 | 14:00:00 | 48.0 13 63 5 325 0.1
2013/07/23 | 15:00:00 | 49.2 13 66 4 326 0
2013/07/23 | 16:00:00 | 49.9 13 62 4 328 0
2013/07/23 | 17:00:00 | 48.8 11 70 5 351 0
2013/07/23 | 18:00:00 | 49.0 10 77 5 331 0
2013/07/23 | 19:00:00 | 46.9 10 75 3 343 0
2013/07/24 | 07:00:00 | 34.7 10 80 2 313 0
2013/07/24 | 08:00:00 | 37.9 11 74 3 320 0
2013/07/24 | 09:00:00 | 44.0 13 65 4 319 0
2013/07/24 | 10:00:00 | 50.6 15 56 3 311 0
2013/07/24 | 11:00:00 | 43.9 16 52 4 325 0
2013/07/24 | 12:00:00 | 47.0 17 46 4 331 0
2013/07/24 | 13:00:00 | 46.8 18 43 3 328 0
2013/07/24 | 14:00:00 | 43.2 18 43 3 335 0
2013/07/24 | 15:00:00 | 46.6 20 40 2 337 0
2013/07/24 | 16:00:00 | 32.8 20 39 3 313 0
2013/07/24 | 17:00:00 | 31.3 20 39 3 308 0
2013/07/24 | 18:00:00 | 40.2 21 39 2 297 0
2013/07/24 | 19:00:00 | 29.3 20 40 1 253 0
2013/07/25 | 07:00:00 | 32.6 11 86 2 184 0
2013/07/25 | 08:00:00 | 30.8 13 76 2 182 0
2013/07/25 | 09:00:00 | 45.6 17 60 2 210 0
2013/07/25 | 10:00:00 | 50.8 18 56 3 210 0
2013/07/25 | 11:00:00 | 48.5 20 50 3 246 0
2013/07/25 | 12:00:00 | 49.8 20 47 4 210 0
2013/07/25 | 13:00:00 | 50.4 21 43 6 187 0
2013/07/25 | 14:00:00 | 48.1 22 39 5 187 0
2013/07/25 | 15:00:00 | 43.6 21 44 4 208 0
2013/07/25 | 16:00:00 | 50.6 21 44 4 201 0
2013/07/25 | 17:00:00 | 44.9 23 36 5 196 0
2013/07/25 | 18:00:00 | 33.6 22 39 2 204 0
2013/07/25 | 19:00:00 | 32.9 21 43 2 217 0
2013/07/26 | 07:00:00 | 42.7 13 76 2 155 0
2013/07/26 | 08:00:00 | 44.0 14 75 1 140 0
2013/07/26 | 09:00:00 | 36.3 14 76 1 165 0
2013/07/26 | 10:00:00 | 37.2 14 83 1 149 0.1
2013/07/26 | 11:00:00 | 39.6 15 87 1 138 0.1
2013/07/26 | 12:00:00 | 46.1 17 80 3 139 0
2013/07/26 | 13:00:00 | 44.9 17 79 2 132 0.1
2013/07/26 | 14:00:00 | 49.0 18 83 1 130 0
2013/07/26 | 15:00:00 | 48.6 20 71 3 164 0.2
2013/07/26 | 16:00:00 | 47.9 20 61 5 178 0
2013/07/26 | 17:00:00 | 46.3 21 60 3 151 0

Coté Gold Project

Baseline Report - Noise and Vibration
December 2013

Project #TC121522




amec®

. AirTemp_h RH h | WindSpd_h WindDir_h | Precip_Tot

Date Time Leg °C % km/h Degrees mm
2013/07/26 18:00:00 | 41.1 20 65 2 161 0
2013/07/26 19:00:00 | 46.3 19 68 1 145 0
2013/07/27 | 07:00:00 | 38.7 15 94 2 161 0.4
2013/07/27 | 08:00:00 | 40.9 15 93 2 157 0.3
2013/07/27 | 09:00:00 | 41.1 16 91 3 167 0.4
2013/07/27 10:00:00 | 38.4 17 90 2 164 0.2
2013/07/27 11:00:00 | 33.1 17 89 1 129 0.3
2013/07/27 12:00:00 | 44.7 17 89 1 92 0.2
2013/07/27 13:00:00 | 37.8 17 93 1 111 0.2
2013/07/27 14:00:00 | 49.6 17 92 1 126 0.2
2013/07/27 15:00:00 | 37.0 16 94 1 122 0.2
2013/07/27 | 16:00:13 | 38.4 17 95 1 50 0.2
2013/07/27 17:00:13 | 46.5 17 93 1 85 0.1
2013/07/27 18:00:13 | 34.2 17 91 1 114 0.2
2013/07/27 19:00:13 | 41.3 17 91 1 148 0.1
2013/07/28 | 07:00:13 | 36.5 15 95 1 113 0.2
2013/07/28 | 08:00:13 | 38.5 15 92 2 171 0.1
2013/07/28 | 09:00:13 | 35.5 16 91 2 181 0.2
2013/07/28 10:00:13 | 38.0 16 89 2 203 0.1
2013/07/28 11:00:13 | 46.5 17 80 3 203 0.2
2013/07/28 12:00:13 | 44.3 18 70 4 190 0.2
2013/07/28 13:00:13 | 41.3 19 65 2 209 0.1
2013/07/28 14:00:13 | 50.4 19 63 3 210 0.1
2013/07/28 15:00:13 | 49.0 17 65 7 196 0.2
2013/07/28 16:00:13 | 49.8 19 59 7 206 0.1
2013/07/28 17:00:13 | 41.2 16 88 2 196 0.1
2013/07/28 18:00:13 | 42.6 16 77 4 196 0.1
2013/07/28 19:00:13 | 43.9 16 74 3 207 0
2013/07/29 | 07:00:13 | 30.0 11 95 0 144 0.1
2013/07/29 | 08:00:13 | 36.6 12 94 2 198 0.1
2013/07/29 | 09:00:13 | 41.4 13 91 2 261 0.1
2013/07/29 10:00:13 | 42.7 14 89 2 271 0.1
2013/07/29 11:00:13 | 39.9 14 88 1 297 0.1
2013/07/29 | 12:00:13 | 37.3 14 88 3 329 0.1

' Leq levels with precipitation greater than O mm have been discounted from the summary data set (bolded data).
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amec®

Table C-2: Evening/Night Time 1h L.y Noise Levels

. AirTemp_h RH_h WindSpd_h | WindDir_h | Precip_Tot

Date Time Leg °C % km/hr Degrees mm
2013/07/23 | 20:00:00 47.2 9 76 2 345 0
2013/07/23 | 21:00:00 415 8 79 5 356 0
2013/07/23 | 22:00:00 37.1 8 81 2 356 0
2013/07/23 | 23:00:00 25.3 8 81 1 348 0
2013/07/24 | 00:00:00 31.3 9 80 3 320 0
2013/07/24 | 01:00:00 36.3 9 80 3 299 0
2013/07/24 | 02:00:00 32.7 10 80 3 303 0
2013/07/24 | 03:00:00 27.1 9 84 2 316 0
2013/07/24 | 04:00:00 26.5 10 82 1 329 0
2013/07/24 | 05:00:00 34.7 10 83 1 312 0
2013/07/24 | 06:00:00 324 10 84 3 291 0
2013/07/24 | 20:00:00 24.5 18 57 0 0 0
2013/07/24 | 21:00:00 31.8 17 72 1 184 0
2013/07/24 | 22:00:00 24.6 14 79 0 193 0
2013/07/24 | 23:00:00 28.0 14 78 2 205 0
2013/07/25 | 00:00:00 26.7 15 73 1 238 0
2013/07/25 | 01:00:00 22.5 14 76 1 251 0
2013/07/25 | 02:00:00 25.0 14 76 1 242 0
2013/07/25 | 03:00:00 32.5 12 85 2 191 0
2013/07/25 | 04:00:00 28.4 12 83 1 206 0
2013/07/25 | 05:00:00 43.7 11 83 1 233 0
2013/07/25 | 06:00:00 36.4 11 86 1 201 0
2013/07/25 | 20:00:00 26.7 19 59 2 2 0
2013/07/25 | 21:00:00 29.9 18 66 2 56 0
2013/07/25 | 22:00:00 23.5 17 63 1 166 0
2013/07/25 | 23:00:00 30.3 15 67 1 161 0
2013/07/26 | 00:00:00 30.7 15 65 2 177 0
2013/07/26 | 01:00:00 31.1 13 75 2 166 0
2013/07/26 | 02:00:00 32.9 13 73 2 183 0
2013/07/26 | 03:00:00 31.7 13 73 3 171 0
2013/07/26 | 04:00:00 31.9 13 74 2 173 0
2013/07/26 | 05:00:00 36.4 13 76 1 125 0
2013/07/26 | 06:00:00 39.6 13 73 2 156 0
2013/07/26 | 20:00:00 45.1 19 63 1 159 0
2013/07/26 | 21:00:00 48.3 16 89 1 131 0
2013/07/26 | 22:00:00 46.3 15 92 1 143 0.1
2013/07/26 | 23:00:00 43.7 15 90 2 138 0.2
2013/07/27 | 00:00:00 44.9 15 92 1 127 0.3
2013/07/27 | 01:00:00 42.5 15 93 1 184 0.3
2013/07/27 | 02:00:00 43.2 14 94 1 149 0.3
2013/07/27 | 03:00:00 41.5 14 94 1 128 0.4
2013/07/27 | 04:00:00 35.5 14 94 1 92 0.3
2013/07/27 | 05:00:00 36.1 14 95 1 96 0.4
2013/07/27 | 06:00:00 40.0 15 95 2 160 0.3
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amec®

Date Time L. AirTemp_h RH_h WindSpd_h | WindDir_h | Precip_Tot

L °C % km/hr Degrees mm
2013/07/27 | 20:00:13 41.2 16 94 0 55 0.2
2013/07/27 | 21:00:13 48.0 16 94 2 118 0.2
2013/07/27 | 22:00:13 34.9 16 94 1 101 0.2
2013/07/27 | 23:00:13 335 16 94 1 106 0.2
2013/07/28 | 00:00:13 425 16 94 1 82 0.2
2013/07/28 | 01:00:13 45.7 15 94 1 69 0.2
2013/07/28 | 02:00:13 49.7 15 94 1 102 0.2
2013/07/28 | 03:00:13 49.8 15 95 2 111 0.2
2013/07/28 | 04:00:13 40.0 15 95 2 95 0.2
2013/07/28 | 05:00:13 35.9 15 95 1 89 0.2
2013/07/28 | 06:00:13 35.7 15 95 1 108 0.2
2013/07/28 | 20:00:13 33.7 15 71 4 200 0.1
2013/07/28 | 21:00:13 25.8 14 82 1 231 0.1
2013/07/28 | 22:00:13 22.1 13 88 1 166 0.1
2013/07/28 | 23:00:13 23.2 12 93 1 179 0.2
2013/07/29 | 00:00:13 23.7 12 90 1 209 0.1
2013/07/29 | 01:00:13 29.7 11 93 0 189 0.1
2013/07/29 | 02:00:13 26.6 11 94 2 178 0.1
2013/07/29 | 03:00:13 22.7 12 93 1 222 0.1
2013/07/29 | 04:00:13 21.2 12 93 1 218 0.1
2013/07/29 | 05:00:13 31.6 11 94 1 246 0.1
2013/07/29 | 06:00:13 36.9 11 95 0 190 0.1

' Leq levels with precipitation greater than O mm have been discounted from the summary data set (bolded data).
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Table C-3: Daytime Lgo Noise Levels

amec®

. AirTemp_h RH_h | WindSpd_h WindDir_h | Precip_Tot

Date Time Loo °C % km/hr Degrees mm
2013/07/23 | 14:00:00 41.2 13 63 5 325 0.1
2013/07/23 | 15:00:00 41.3 13 66 4 326 0
2013/07/23 | 16:00:00 43.0 13 62 4 328 0
2013/07/23 | 17:00:00 42.2 11 70 5 351 0
2013/07/23 | 18:00:00 41.4 10 77 5 331 0
2013/07/23 | 19:00:00 39.2 10 75 3 343 0
2013/07/24 | 07:00:00 31.6 10 80 2 313 0
2013/07/24 | 08:00:00 32.6 11 74 3 320 0
2013/07/24 | 09:00:00 35.3 13 65 4 319 0
2013/07/24 | 10:00:00 38.0 15 56 3 311 0
2013/07/24 | 11:00:00 34.5 16 52 4 325 0
2013/07/24 | 12:00:00 37.4 17 46 4 331 0
2013/07/24 | 13:00:00 35.6 18 43 3 328 0
2013/07/24 | 14:00:00 32.6 18 43 3 335 0
2013/07/24 | 15:00:00 29.7 20 40 2 337 0
2013/07/24 | 16:00:00 25.1 20 39 3 313 0
2013/07/24 | 17:00:00 26.0 20 39 3 308 0
2013/07/24 | 18:00:00 22.6 21 39 2 297 0
2013/07/24 | 19:00:00 20.2 20 40 1 253 0
2013/07/25 | 07:00:00 29.1 11 86 2 184 0
2013/07/25 | 08:00:00 25.3 13 76 2 182 0
2013/07/25 | 09:00:00 30.7 17 60 2 210 0
2013/07/25 | 10:00:00 37.5 18 56 3 210 0
2013/07/25 | 11:00:00 41.6 20 50 3 246 0
2013/07/25 | 12:00:00 41.9 20 47 4 210 0
2013/07/25 | 13:00:00 43.3 21 43 6 187 0
2013/07/25 | 14:00:00 38.2 22 39 5 187 0
2013/07/25 | 15:00:00 34.5 21 44 4 208 0
2013/07/25 | 16:00:00 38.3 21 44 4 201 0
2013/07/25 | 17:00:00 35.2 23 36 5 196 0
2013/07/25 | 18:00:00 26.1 22 39 2 204 0
2013/07/25 | 19:00:00 21.3 21 43 2 217 0
2013/07/26 | 07:00:00 30.5 13 76 2 155 0
2013/07/26 | 08:00:00 27.7 14 75 1 140 0
2013/07/26 | 09:00:00 30.0 14 76 1 165 0
2013/07/26 | 10:00:00 30.1 14 83 1 149 0.1
2013/07/26 | 11:00:00 31.7 15 87 1 138 0.1
2013/07/26 | 12:00:00 38.7 17 80 3 139 0
2013/07/26 | 13:00:00 38.1 17 79 2 132 0.1
2013/07/26 | 14:00:00 41.6 18 83 1 130 0
2013/07/26 | 15:00:00 40.3 20 71 3 164 0.2
2013/07/26 | 16:00:00 40.9 20 61 5 178 0
2013/07/26 | 17:00:00 35.9 21 60 3 151 0
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amec®

. AirTemp_h RH h | WindSpd_h WindDir_h | Precip_Tot

Date Time Loo °C % km/hr Degrees mm
2013/07/26 | 18:00:00 33.3 20 65 2 161 0
2013/07/26 | 19:00:00 35.6 19 68 1 145 0
2013/07/27 | 07:00:00 31.3 15 94 2 161 0.4
2013/07/27 | 08:00:00 33.1 15 93 2 157 0.3
2013/07/27 | 09:00:00 33.0 16 91 3 167 0.4
2013/07/27 | 10:00:00 30.2 17 90 2 164 0.2
2013/07/27 | 11:00:00 25.6 17 89 1 129 0.3
2013/07/27 | 12:00:00 26.5 17 89 1 92 0.2
2013/07/27 | 13:00:00 30.9 17 93 1 111 0.2
2013/07/27 | 14:00:00 36.3 17 92 1 126 0.2
2013/07/27 | 15:00:00 30.4 16 94 1 122 0.2
2013/07/27 | 16:00:13 29.1 17 95 1 50 0.2
2013/07/27 | 17:00:13 36.2 17 93 1 85 0.1
2013/07/27 | 18:00:13 25.5 17 91 1 114 0.2
2013/07/27 | 19:00:13 25.4 17 91 1 148 0.1
2013/07/28 | 07:00:13 29.1 15 95 1 113 0.2
2013/07/28 | 08:00:13 24.8 15 92 2 171 0.1
2013/07/28 | 09:00:13 29.0 16 91 2 181 0.2
2013/07/28 | 10:00:13 28.2 16 89 2 203 0.1
2013/07/28 | 11:00:13 36.5 17 80 3 203 0.2
2013/07/28 | 12:00:13 37.8 18 70 4 190 0.2
2013/07/28 | 13:00:13 30.6 19 65 2 209 0.1
2013/07/28 | 14:00:13 36.3 19 63 3 210 0.1
2013/07/28 | 15:00:13 40.9 17 65 7 196 0.2
2013/07/28 | 16:00:13 32.9 19 59 7 206 0.1
2013/07/28 | 17:00:13 30.0 16 88 2 196 0.1
2013/07/28 | 18:00:13 31.8 16 77 4 196 0.1
2013/07/28 | 19:00:13 37.0 16 74 3 207 0
2013/07/29 | 07:00:13 22.2 11 95 0 144 0.1
2013/07/29 | 08:00:13 23.1 12 94 2 198 0.1
2013/07/29 | 09:00:13 32.7 13 91 2 261 0.1
2013/07/29 | 10:00:13 23.3 14 89 2 271 0.1
2013/07/29 | 11:00:13 32.6 14 88 1 297 0.1
2013/07/29 | 12:00:13 31.1 14 88 3 329 0.1

' Leq levels with precipitation greater than O mm have been discounted from the summary data set (bolded data).
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amec®

Table C-4: Evening/Night Time Lgo Noise Levels

. AirTemp_h RH_h | WindSpd_h WindDir_h | Precip_Tot

Date Time Loo °C % km/h Degrees mm
2013/07/23 | 20:00:00 41.1 9 76 2 345 0
2013/07/23 | 21:00:00 34.6 8 79 5 356 0
2013/07/23 | 22:00:00 24.0 8 81 2 356 0
2013/07/23 | 23:00:00 20.7 8 81 1 348 0
2013/07/24 | 00:00:00 25.7 9 80 3 320 0
2013/07/24 | 01:00:00 31.8 9 80 3 299 0
2013/07/24 | 02:00:00 24.5 10 80 3 303 0
2013/07/24 | 03:00:00 20.5 9 84 2 316 0
2013/07/24 | 04:00:00 19.3 10 82 1 329 0
2013/07/24 | 05:00:00 24.0 10 83 1 312 0
2013/07/24 | 06:00:00 29.3 10 84 3 291 0
2013/07/24 | 20:00:00 20.0 18 57 0 0 0
2013/07/24 | 21:00:00 20.2 17 72 1 184 0
2013/07/24 | 22:00:00 20.3 14 79 0 193 0
2013/07/24 | 23:00:00 22.0 14 78 2 205 0
2013/07/25 | 00:00:00 20.9 15 73 1 238 0
2013/07/25 | 01:00:00 19.3 14 76 1 251 0
2013/07/25 | 02:00:00 19.9 14 76 1 242 0
2013/07/25 | 03:00:00 26.0 12 85 2 191 0
2013/07/25 | 04:00:00 25.0 12 83 1 206 0
2013/07/25 | 05:00:00 25.4 11 83 1 233 0
2013/07/25 | 06:00:00 28.5 11 86 1 201 0
2013/07/25 | 20:00:00 21.6 19 59 2 2 0
2013/07/25 | 21:00:00 20.1 18 66 2 56 0
2013/07/25 | 22:00:00 19.0 17 63 1 166 0
2013/07/25 | 23:00:00 22.7 15 67 1 161 0
2013/07/26 | 00:00:00 24.0 15 65 2 177 0
2013/07/26 | 01:00:00 24.7 13 75 2 166 0
2013/07/26 | 02:00:00 26.3 13 73 2 183 0
2013/07/26 | 03:00:00 25.7 13 73 3 171 0
2013/07/26 | 04:00:00 25.7 13 74 2 173 0
2013/07/26 | 05:00:00 25.4 13 76 1 125 0
2013/07/26 | 06:00:00 30.1 13 73 2 156 0
2013/07/26 | 20:00:00 40.0 19 63 1 159 0
2013/07/26 | 21:00:00 447 16 89 1 131 0
2013/07/26 | 22:00:00 35.9 15 92 1 143 0.1
2013/07/26 | 23:00:00 39.0 15 90 2 138 0.2
2013/07/27 | 00:00:00 37.0 15 92 1 127 0.3
2013/07/27 | 01:00:00 40.3 15 93 1 184 0.3
2013/07/27 | 02:00:00 39.4 14 94 1 149 0.3
2013/07/27 | 03:00:00 36.6 14 94 1 128 0.4
2013/07/27 | 04:00:00 29.2 14 94 1 92 0.3
2013/07/27 | 05:00:00 28.8 14 95 1 96 0.4
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. AirTemp_h RH h | WindSpd_h WindDir_h | Precip_Tot

Date Time Loo °C % km/h Degrees mm
2013/07/27 | 06:00:00 34.4 15 95 2 160 0.3
2013/07/27 | 20:00:13 30.8 16 94 0 55 0.2
2013/07/27 | 21:00:13 34.8 16 94 2 118 0.2
2013/07/27 | 22:00:13 28.3 16 94 1 101 0.2
2013/07/27 | 23:00:13 25.1 16 94 1 106 0.2
2013/07/28 | 00:00:13 33.5 16 94 1 82 0.2
2013/07/28 | 01:00:13 39.0 15 94 1 69 0.2
2013/07/28 | 02:00:13 41.6 15 94 1 102 0.2
2013/07/28 | 03:00:13 44.9 15 95 2 111 0.2
2013/07/28 | 04:00:13 32.8 15 95 2 95 0.2
2013/07/28 | 05:00:13 29.4 15 95 1 89 0.2
2013/07/28 | 06:00:13 28.9 15 95 1 108 0.2
2013/07/28 | 20:00:13 24.0 15 71 4 200 0.1
2013/07/28 | 21:00:13 19.7 14 82 1 231 0.1
2013/07/28 | 22:00:13 18.7 13 88 1 166 0.1
2013/07/28 | 23:00:13 19.9 12 93 1 179 0.2
2013/07/29 | 00:00:13 19.3 12 90 1 209 0.1
2013/07/29 | 01:00:13 19.0 11 93 0 189 0.1
2013/07/29 | 02:00:13 19.9 11 94 2 178 0.1
2013/07/29 | 03:00:13 19.2 12 93 1 222 0.1
2013/07/29 | 04:00:13 18.7 12 93 1 218 0.1
2013/07/29 | 05:00:13 19.2 11 94 1 246 0.1
2013/07/29 | 06:00:13 24.0 11 95 0 190 0.1

" Leq levels with precipitation greater than 0 mm have been discounted from the summary data set (bolded data).
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APPENDIX III:
WATER OVERPRESSURE - EFFECTS TO FISH
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Water Overpressure - Effects to Fish

The Federal Fisheries Act includes provisions to protect fish and their habitats. Blasting in or
adjacent to fish habitats may generate a disturbance, injury and/or death to fish and marine
mammals and their habitats. Blasting may also affect spawning habitats. This can sometimes
occur at a considerable distance away from the habitat.

To address this, the following blasting assessment has been prepared in accordance with the
Department of Fisheries and Oceans (DFO) for impact to fish and marine habitats. A setback
distance assessment has been prepared for both construction and operational blasting charges
as per Reference (Wright and Hopky, 1998).

The interpretation of these setback distances, and their potential impact on fish or other wildlife,
are discussed in the Aquatic Biology TSD.

General Guidelines

A 100 kPa guideline is established for various substrates for fish habitats (Wright and Hopky,
1998). The setback distance (in meters) for rock (considered the worst-case substrate condition)
is represented in Table IlI-1.

Table llI-1: Setback Distance (m) from Blasting to Fish Habitat
Weight of Explosive Charge (kg)
Substrate Type 0.5 1 2 5 10 25 50 100
Rock 3.6 5.0 71 11 15.9 25.0 35.6 50.3

As the explosive charges used on the Project are higher than 100 kg per charge, a regression
analysis has been prepared on the data above to develop the following equation for the setback
distance for fish habitat from blasting for the Project:

Setback Distance = 5.0215 * (charge)*****

A 13 mm/sec vibration guideline criterion is established for various substrates for spawning
habitats (Wright and Hopky, 1998). The setback distance (in meters) for all substrates is
represented in Table IlI-2.

Table IlI-2: Setback Distance (m) from Blasting to Spawning Habitat
Weight of Explosive Charge (kg)
Substrate Type .5 1 5 10 25 50 100
All Substrates 10.7 15.1 33.7 47.8 75.5 106.7 150.9
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As the explosive charges used on the Project are higher than 100 kg per charge, a regression
analysis has been prepared on the data above to develop the following equation for the setback
distance for fish habitat from blasting for the Project:

Setback Distance = 15.11 * (charge)®***

Construction Blasting

A maximum charge size of 250 kg per delay for construction has been established in this
document for the Project. Based on this charge size, the construction blasting setbacks are:

e 79 m to achieve the 100 kPa guideline for fish habitat

e 238.5 m to achieve the 13 mm/sec guideline for spawning habitat

Operational Blasting

A maximum charge size of 536 kg per delay for operations has been established in this
document for the Project. Based on this charge size, the operational blasting setbacks are:

¢ 116 m to achieve the 100 kPa guideline for fish habitat

¢ 349 m to achieve the 13 mm/sec guideline for spawning habitat
Reference:

Wright D-G. and G-E. Hopky. 1998. Guidelines for the Use of Explosives in or Near Canadian
Fisheries Waters.
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