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Study Limitations 
WSP Canada Inc. (WSP) has prepared this document in a manner consistent with that level of care and skill 
ordinarily exercised by members of the engineering and science professions currently practising under similar 
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints 
applicable to this document. No warranty, express or implied, is made. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, has 
been prepared by WSP for the sole benefit of Champion Iron Mines. It represents WSP’s professional judgement 
based on the knowledge and information available at the time of completion. WSP is not responsible for any 
unauthorized use or modification of this document. All third parties relying on this document do so at their own risk. 

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain 
to the specific project, site conditions, design objective, development and purpose described to WSP by Champion 
Iron Mines and are not applicable to any other project or site location. In order to properly understand the factual 
data, interpretations, suggestions, recommendations and opinions expressed in this document, reference must be 
made to the entire document. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as 
well as all electronic media prepared by WSP are considered its professional work product and shall remain the 
copyright property of WSP. Champion Iron Mines may make copies of the document in such quantities as are 
reasonably necessary for those parties conducting business specifically related to the subject of this document or 
in support of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to unauthorized 
modification, deterioration and incompatibility and therefore no party can rely solely on the electronic media versions 
of this document. 
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Executive Summary 
The Kamistiatusset (Kami) Iron Ore Mine Project (the Project) is a proposed iron ore mine in Newfoundland and 
Labrador. The Project site is located entirely in Labrador, approximately seven kilometres from the Town of Wabush, 
10 kilometres from the Town of Labrador City, and five kilometres east of Ville de Fermont, Québec. The future 
mine operation is expected to produce eight million tonnes of iron ore concentrate annually, which will be transported 
by rail to the Pointe Noire port terminal in Ville de Sept-Îles, Québec, for international shipping.  

To support the Project Registration and effects assessment from the revised Project design changes, Champion 
retained WSP Canada Inc. (WSP) to assess the baseline ambient air quality at the communities surrounding the 
Project. An earlier baseline data collection program was completed between 2011 and 2012 for the Kami Project; 
however, the data is more than 10 years old, so it was determined that additional data would be required to describe 
the current background concentrations for particulate matter (PM) in the nearby communities. 

The air quality baseline monitoring program focussed on particulates because potential dust generated from the 
Project has been raised as a concern from nearby communities. The air quality monitoring stations for PM were 
deployed within three communities within the vicinity of the Project area from July 26 to September 17, 2023. 
Overall, there were no exceedances of the Newfoundland and Labrador Air Quality (NL AAQ) standards for TPM, 
PM10 and PM2.5 measured during the program sampling period.  

Measured SO2 and NO2 concentrations were obtained from the Department of Environment and Climate Change 
for the Province of Newfoundland and Labrador (Department) for the period of June through August 2023, which 
overlapped with the period that the particulate monitors were deployed. Following a review of the data from these 
stations, the Labrador City (Firehall) station operated by the Iron Ore Company of Canada, was selected as the 
most representative location to summarize the baseline conditions for the Kami Project. The maximum measured 
rolling average and maximum measured daily averages were below the NL AAQ standards. 
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1.0 INTRODUCTION 
The Kamistiatusset (Kami) Iron Ore Mine Project (the Project) is a proposed iron ore mine in Newfoundland and 
Labrador. The Project site is located approximately seven kilometres southwest of the Town of Wabush, ten 
kilometres south of the Town of Labrador City, and five kilometres northeast of Ville de Fermont, Québec 
(Figure 1-1).   

The Project was originally proposed by the Alderon Iron Ore Corporation (Alderon) and underwent a provincial and 
federal environmental impact assessment from 2011 to 2013, including a comprehensive baseline program that 
was completed in 2011 and 2012. The Project was released from the provincial and federal EA process in 2014. In 
2021, Champion Iron Limited (through its subsidiary 12364042 Canada Inc, herein referred to as Champion) 
completed the acquisition of the Project from Alderon.   

Champion is proposing several improvements to the Project design proposed by Alderon through the previous 
Environmental Impact Statement (EIS). These proposed improvements include optimizations to the Project’s water 
management strategy and modernization of the proposed ore handling, conveyance, and processing. Champion’s 
objective for the Kami Project is to produce high purity (>67.5%) iron concentrate, which can be used as direct 
reduction pellet feed for electric arc furnaces in the green steel supply chain.  

Champion submitted a Project Registration document to the NL Department of Environment and Climate Change 
(the Department) in April 2024 to restart the EA process for the Project. On June 13, 2024, the Minister issued a 
Decision Letter to Champion concluding that an EIS would be required for the Project. EIS Guidelines were issued 
for the Project on December 19, 2024, that includes requirements for baseline studies.  

To support the EIS process, Champion has commissioned the services of WSP Canada Inc. (WSP) to complete a 
comprehensive baseline field program that documents the existing natural and socio-economic environments in the 
anticipated area of the Project, and this air quality baseline report represents a component of the comprehensive 
baseline program. The air quality baseline study was undertaken to provide context from which effects to air quality 
could be evaluated and inform the development of mitigation measures and follow-up effect monitoring programs 
in the EIS. Champion is planning to submit the EIS to the Newfoundland and Labrador Environmental Assessment 
Division of the Department of Environment and Climate Change in 2025.  

1.1 Overview of the Proposed Kami Project 
Figure 1-1 outlines some of the main activities of the Project site including: 

 Open pit (Rose Pit);

 Mine rock stockpile;

 Ore stockpiles (operational and reserve);

 Tailings management facility;

 Overburden stockpile;

 Processing infrastructure including crushing and concentrating;

 Ancillary infrastructure to support the mine and process plant.
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1.2 Contaminants of Concern 
As part of the main activities of the mining operations, it is expected that the following Contaminants of Concern 
(COC) will be PM emissions (dust) generated during mechanical disturbance of rock and soil materials, blasting 
and crushing, and wind erosion over stockpiles during development of the Project. Suspended dust (i.e., airborne 
PM) is expected from vehicular traffic volumes on haul roads. Airborne PM is often split into three categories based 
on particle size:  

 Total particulate matter (TPM) – this category includes the largest particle size, airborne particles with an
aerodynamic diameter less than 100 micrometres (µm).

 PM10 – a portion of the TPM with aerodynamic diameters of 10 µm or less is referred to as PM10. The PM10-
sized particles are small enough to be inhaled into the upper respiratory tract (inhalable particulate).

 PM2.5 – a portion of PM10 with an aerodynamic diameter of 2.5 µm or less is referred to as PM2.5. This fine PM
is small enough to be drawn into the lungs and are sometimes described as the respirable fraction of airborne
particles (respirable particulate).

There will also be stationary and mobile fuel combustion sources associated with the Project, such as explosive 
detonation, haul trucks, material handling equipment, and power generation equipment which will produce airborne 
gaseous emissions. Carbon monoxide (CO) is an intermediate combustion product that forms when there is an 
incomplete reaction of CO to carbon dioxide (CO2). Nitrogen dioxide (NO2) emissions occur mainly from high-
temperature combustion processes. Although most of the NOX emissions are in the form of Nitric oxide (NO), NO 
will rapidly oxidize in the presence of ozone to form NO2. Sulphur dioxide (SO2) is formed when sulphur is present 
in fuel mixtures, which reacts with oxygen during the combustion process.  

1.3 Regulatory Criteria and Guidelines 
The AAQBA will be limited to the Project-related COC, which include nitrogen oxides (NOx as nitrogen dioxide, 
NO2), SO2, CO, TPM, PM10, and PM2.5. The predicted ground level concentrations from the Project will be 
determined through dispersion modelling, and compared to the relevant air quality limits and objectives. The 
Government of Newfoundland and Labrador lists the ambient air quality standards in Table I of Schedule A of the 
Air Pollution Control Regulations, 2022 (O.C. 2022-072), under the Environmental Protection Act. For provincial 
permitting, facilities are expected to demonstrate compliance with the standards at the facility’s administrative 
boundary.  

The Government of Canada has set the Canadian Ambient Air Quality Standards (CAAQS), which are non-
regulatory limits that can be used to facilitate air quality management on a regional scale and provide goals for 
ambient air quality that protect public health, the environment, or aesthetic properties of the environment. Table 1-1 
provides a summary of the standards, applicable to the COC emissions from the Project.  
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Table 1-1: Standards Applicable to the Compounds of Concern Emissions for the Project 

Pollutant Averaging Period Newfoundland and Labrador 
Ambient Air Quality Standards(a) Canadian Ambient Air Quality Standards(b) 

NO2 1 hour 213 ppb 60 ppb 
42 ppb(c,d) (2025) 

24 hour 106 ppb — 

Annual 53 ppb 17 ppb 
12 ppb(e,d) (2025) 

SO2 1 hour 344 ppb 70 ppb 
65 ppb(f,d) (2025) 

3 hour 229 ppb — 

24 hour 115 ppb — 

Annual 23 ppb 5.0 ppb 
4.0 ppb(g,d) (2025) 

CO 1 hour 30,582 ppb — 

8 hour 13,107 ppb — 

TPM 24 hour 120 µg/m³ — 

Annual 60 µg/m³ — 

PM10 24 hour 50 µg/m³ — 

PM2.5 24 hour 25 µg/m³ 27 µg/m³(h) 

Annual 8.8 µg/m³ 8.8 µg/m³(i) 

 Notes: 

(a) Government of Newfoundland and Labrador (O.C. 2022-072)

(b) CAAQS published in the Canada Gazette Volume 147, No. 21 – May 25, 2013.

(c) The 3-year average of the annual 98th percentile of the daily maximum 1-hour average concentrations of NO2.

(d) The Canadian Ambient Air Quality Standard (CAAQS) is effective from 2025.

(e) The average over a single calendar year of all 1-hour average concentrations of NO2.

(f) The 3-year average of the annual 99th percentile of the SO2 daily maximum 1-hour average concentrations.

(g) The average over a single calendar year of all 1-hour average concentrations of SO2.

(h) The 3-year average of the annual 98th percentile of the daily 24-hour average concentrations of PM2.5.

(i) The 3-year average of the annual average of the daily 24-hour average concentrations of PM2.5.
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2.0 RATIONALE AND OBJECTIVES 
The objectives of the AAQBA are to quantify the background air quality in the Project area and nearby communities. 
A baseline data collection program was completed between 2011 and 2012 for the Kami Project; however, since 
the data is more than 10 years old, it was determined that additional data would be required to describe the current 
background concentrations for PM (TPM, PM10 and PM2.5) in the nearby communities. The baseline monitoring 
program focused on particulates because potential dust generated from the Project has been raised as a concern 
from nearby communities. 

Local industries also operate ambient air quality monitoring stations within the vicinity of the Project. The Iron Ore 
Company of Canada operates three monitoring stations in Labrador City and Tacora Resources Inc. operates two 
stations in Wabush, NL. These stations are intended to monitor local effects from the respective mine sites. The 
Iron Ore Company of Canada station located on Hudson Drive in Labrador City, is considered a National Air 
Pollution Surveillance (NAPS) equivalent station for the purpose of generating hourly readings for the Air Quality 
Health Index (AQHI). The annual monitoring results from these stations are summarized in the Annual Ambient Air 
Monitoring Reports published by the Department.  

The results from the AAQBA data characterization will be used to support the assessment of Project related effects 
from the Construction, Operations, and Closure phases of the Project. 

3.0 STUDY AREA 
3.1 Local Meteorology 
Wind data measured at the NAV Canada weather station at the Wabush Airport (Climate ID: 8504176) was used to 
describe the prevailing winds for the Project area. The weather station is located approximately 12 km northeast of 
the Project. 

Figure 3-1 shows the five-year (2018 to 2022) wind rose for the Wabush Airport outlining the wind speed in 
metres/second (m/s) and wind direction frequency. A second wind rose showing the July to September 2023 wind 
patterns is included as the summer conditions are generally associated with higher fugitive dust emissions and this 
period overlapped with the AAQBA period. The wind roses show limited variability between the annual (2018 to 
2022) and July to September (2023) periods with the prevailing winds generally blowing from the south and west. 
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Figure 3-1: Wind Roses for the Wabush Airport 

3.2 Existing Ambient Air Quality 
Ambient air quality at the Project is influenced by natural and anthropogenic sources at the local and regional scales. 
Natural sources include, but are not limited to, pollen from vegetation during spring and summer months and air 
pollutants associated with forest fires. Anthropogenic sources include road traffic, construction, building heating, 
wind-blown particulate from exposed area sources, mining, power generation activities, and contributions from 
transboundary or long-range transport of air contaminants. 

Figure 3-2 shows other mining projects that are located within the vicinity of the Kami Project. With respect to the 
Project, the main sources of air emission during construction and operations would include fugitive dusts and COC 
from fuel combustion.  



!(

!(

!(

!(

!(

!( _̂

!(

!(

!(

Labrador Operations - IOC

Wabush Mines - Cliffs Resources

Kami Project

Fire Lake

Mount Wright Mine - Arcelor Mine

Bloom Lake Mine and Rail Spur (Cliffs Resources)

DSO Iron Ore Project - Tata Steel

Schefferville Iron Ore Mine - 
Labrador Iron Mines

Port of Sept-lles

Smallwood 
Reserve

Lac Joseph
Atikonak 

Lake
Lac à l'Eau-

Claire

Lac 
Assigny

Shabogamo 
Lake

Labrador
Quebec

Gulf of St. Lawrence

LEGEND

_̂ Kami Project Site

!( Other Project Locations

Railway

Existing Road

PA
T

H
: D

:\K
am

i\P
ro

je
ct

_F
ig

ur
es

\M
X

D
\A

tm
os

ph
er

ic
\T

E
23

93
00

10
_C

um
ul

at
iv

eP
ro

je
ct

s_
D

ec
20

23
.m

xd
  P

R
IN

TE
D

 O
N

: 2
02

3-
12

-0
8 

AT
: 1

1:
21

:2
9 

A
M

IF
 T

H
IS

 M
E

A
S

U
R

E
M

E
N

T 
D

O
E

S
 N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E

 S
H

E
E

T 
S

IZ
E

 H
A

S
 B

E
E

N
 M

O
D

IF
IE

D
 F

R
O

M
: A

N
S

I A
25

m
m

0

1. ALL LOCATIONS ARE APPROXIMATE

1. CONTAINS INFORMATION LICENSED UNDER THE OPEN GOVERNMENT LICENCE - ONTARIO
2. COORDINATE SYSTEM: NAD 1983 UTM ZONE 19N

0001       A 3-2
PROJECT NO. CONTROL FIGURE

CHAMPION IRON MINES

KAMI IRON ORE PROJECT
WABUSH, NL

OTHER MINING PROJECTS IN THE VICINITY OF THE KAMI
PROJECT
CONSULTANT

REV.

2023-12-08

----

JA

JT

----

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

TE23930010

NOTE(S)

REFERENCE(S)

PROJECT

TITLE

CLIENT

1:2,975,000 METRES

0 57,000 114,00028,500

±



May 2025 CA0003092.5894 

6 

3.3 Ambient Air Quality Monitoring Program 
The main activities for the Project, as described in Section 1, are located in Western Labrador approximately seven 
kilometres from the Town of Wabush, 10 kilometres from the Town of Labrador City, and five kilometres east of 
Ville de Fermont, Québec. There are a number of cabins located around the lakes adjacent to the Project area, 
particularly Long Lake, Riordan Lake, and Mills Lake. Duley Lake Provincial Park and the Duley Lake Provincial 
Nature Reserve are located north of the Project near Long Lake. Three ambient air quality monitoring station 
locations were selected to maintain consistency with the air quality monitoring program completed in 2011 and 2012 
for the Kami Project since the rationale for the initial site selection is still sound.  

Fermont was selected as an air quality monitoring station location because of the proximity of the community to the 
proposed Project. Although the predominant winds for the region are not from the East, as shown on Figure 3-1, 
the community has raised concerns about potential dust impacts from the Project. In addition, background air quality 
data is not readily available for the community of Fermont. The air quality station was selected based on discussions 
held between WSP field staff and community members. The ski club was chosen because there was continuous 
power available, and the location was readily accessible and secure.  

The station near Long Lake was moved further south from the location selected for the 2011 and 2012 monitoring 
program, because the previous station location had been repurposed as a campground. As noted in the previous 
baseline report, the Long Lake site presented a challenge (Stassinu Stantec 2012). The air quality monitoring station 
was located away from the main unpaved road, which made the accessibility challenging. The site also did not have 
a continuous power supply, so the monitoring station was set up using a power system with 12V batteries, which 
maintain their charge through solar panels.  

The Wabush monitoring station location was selected because it is in the predominant downwind direction from the 
Project. Discussions were held with local community members to identify an ideal station siting. The fire hall 
provided a secure and easily accessible monitoring location and a continuous power source.  

Table 3-1 provides a summary of the monitor locations from the 2011 to 2012 and the 2023 baseline sampling 
programs. The locations of the ambient air quality monitors from the 2023 baseline sampling program are shown 
on Figure 3-3. 

Table 3-1: Ambient Air Quality Monitoring Programs 

Station 
Location 

2011-2012 Baseline Air Quality Sampling Program 2023 Baseline Air Quality Sampling Program 
Easting 

(m) 
Northing 

(m) Description Easting 
(m) 

Northing 
(m) Description 

Fermont, 
Québec 629449 5851022 Residential property 629479 5851009 Ski club 

Long Lake, 
Labrador 634479 5862308 Recreational area near 

Duley Lake 635823 5859779 Remote area adjacent to 
Long Lake 

Wabush, 
Labrador 643272 5863149 Residential property 643215 5864276 Fire hall 
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4.0 METHODS 
4.1 Particulate Monitoring Equipment 
An Aeroqual Particle Profiler “near-reference”, demonstrating good precision and accuracy in the field when 
calibrated against reference methods, was used to collect real-time continuous TPM, PM10 and PM2.5 data for the 
AAQBA. The specifications of the unit are outlined in Table 4-1. 

Aeroqual Dust Sentry Profiler’s (DS pro) were used at monitoring locations 1 (Fermont Ski Club), 2 (Long Lake) and 
3 (Wabush Fire Hall). The DS Pro units collected PM data continuously and offered two-way remote connectivity, 
which was considered an asset when selecting the air quality monitoring station locations due to the relatively 
remote nature of the Project. The units were fitted with an inlet heater to help mitigate bias associated with high 
relative humidity (RH). The manufacturer has tested the units down to -40°C and concluded that the units operated 
adequately down to -40°C, albeit for short periods. 

Table 4-1: Specification of the Aeroqual DS Pro Unit 
Particle Module Sizes Range Resolution Lower Detectable 

Limit (2s) 
Accuracy 

DS Profiler (Optical 
Particle Counter)  

PM2.5, 
PM10, and 
TPM 

PM2.5 2000 μg/m3  
PM10 5000 μg/m3  
TSP 5000 μg/m3  

0.1 μg/m3 <1 μg/m3 +/- (5 μg/m3  
+15% of reading)

4.2 Data Collection 
Total Particulate Matter (TPM), PM10 and PM2.5 monitoring was recorded on 1-min average concentrations utilizing 
internally measured flow rate, ambient temperature, ambient pressure, and relative humidity data. These data were 
averaged to obtain 1-hour averages, rolling 24-hour average or daily average (midnight to midnight) concentrations 
for comparison to the applicable regulatory criteria.  

The DS pro monitors utilize a forward laser light scatter nephelometer system to measure ambient particulate levels. 
This methodology is sensitive to ambient fog, which results in the measurements over-stating ambient PM 
concentrations during these conditions. 

Instrumentation issues arose during the baseline monitoring period for the air quality monitoring station at Long 
Lake (Station 2). During the baseline program, the DS Pro unit stopped operating due to a lack of electrical power. 
The station was supported by battery/solar panel system and during the period of August 1 to September 19, 2023, 
there was not enough solar input to supply charge to the batteries. Consequentially no air quality data was collected 
during this sampling period at Station 2. 

4.3 Quality Assurance/Quality Control Procedures 
The AAQBA was carried out in accordance with defined quality assurance/quality control (QA/QC) protocols to 
ensure that the basic elements outlined in the ambient air quality monitoring guidance documentation were adhered 
to. These procedures included:  

 Strategic site selection to minimize interferences and obstacles that may affect airflow;

 Sampling system requirements;

 Site and analyzer operation;
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 Frequency of sampler flow checks and equipment calibrations;

 Performance and system audits;

 Data validation, editing, and reporting;

 Documentation of field notes; and

 Personnel training.

Field staff were appropriately trained with the deployment, installation and operation of the air monitoring equipment, 
including safe transport of the equipment. 

Data validation for the continuous monitors was included in the routine data QA/QC checks and regular monitoring 
of concentrations and investigations into suspect data was undertaken as applicable. The DS Pro, demonstrated 
good precision and accuracy in the field, and was calibrated by the manufacturer against reference methods prior 
to field deployment. 

5.0 STUDY RESULTS 
The ambient air quality monitoring stations for PM measurements, were deployed within the vicinity of the Project 
area, as described in Section 3.3, from July 26 to September 17, 2023, to establish baseline levels for local air 
quality. This monitoring period was prior to the commencement of any construction activities associated with the 
Kami Project. WSP did not undertake monitoring for SO2 and NO2, since concentrations are measured at the 
ambient air quality monitoring stations in Labrador and Wabush. The 2023 monitoring data for June through August 
was provided by the Department and the 2022 monitoring results were summarized in the Annual Ambient Air 
Monitoring Reports prepared by the Department. Measured SO2 and NO2 data were not yet available for the month 
of September 2023, when the data analysis was completed. The ambient air quality monitoring stations located in 
the vicinity of the Kami Project do not monitor for CO; therefore, baseline CO concentrations are not included in the 
summary below.  

During the baseline sampling period, the Department noted that forest fires across the province of Newfoundland 
and Labrador impaired the ambient air quality in the region. The prevailing winds during this time, for the most part, 
did not bring significant smoke from the fires in the direction of the air quality monitoring stations and elevated COC 
levels were not obvious in the collected data; however, it is recognized that COC levels in the area may have been 
elevated during this time. 

Sections 5.1 to 5.3 provide a summary of tabulated concentrations of TPM, PM10, PM2.5, SO2 and NO2 which will 
form the baseline air quality for the assessment of Project effects. 

5.1 Particulate Matter 
5.1.1 Monitoring Results 

Ambient TPM, PM10 and PM2.5 concentrations were measured continuously for the July 26 to September 17, 2023 
sampling period at the Fermont, QC and Wabush, NL stations. A summary of measured maximum, and daily 
average for the particulate measurements over the monitoring period is presented in Table 5-1.  

The maximum measured rolling 24-hour average PM10 concentrations at the Fermont and Wabush stations is 25 
μg/m3. The maximum measured daily average of PM2.5 was measured in September 2023 at the Fermont and 
Wabush stations. The daily maximum concentration of TPM was 27 μg/m3 and 28 μg/m3 for Fermont and Wabush, 
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respectively. The measured particulate concentrations during the sampling period are below their respective 24-
hour Newfoundland and Labrador ambient air quality (NL AAQ) standards.  Figure 5-1, Figure 5-2 and Figure 5-3 
present the average 24-hour concentrations for particulates measured during the sampling period.  

Table 5-1: Summary of Ambient PM Monitoring Data 

Year Month Sample 
Location # Valid Days % Valid Days 

24 Hour Average (μg/m3) Daily Maximum (μg/m3) Regulatory Exceedances (%) 

PM2.5 PM10 TPM PM2.5 PM10 TPM PM2.5 (>25) PM10 
(>50) 

TPM 
(>120) 

2023 

July 

Fermont 

3 10% 2 2 3 2 2 3 0% 0% 0% 

August 31 100% 5 5 7 11 12 13 0% 0% 0% 

September 19 100% 16 17 18 23 25 27 0% 0% 0% 

2023 

July 

Wabush 

4 13% 4 6 8 5 7 10 0% 0% 0% 

August 31 100% 6 7 10 16 18 20 0% 0% 0% 

September 18 95% 18 20 22 23 25 28 0% 0% 0% 

Figure 5-1: Average PM2.5 24-Hour Concentration During the 2023 Monitoring Program 
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Figure 5-2: Average PM10 24-Hour Concentration During the 2023 Monitoring Program 

Figure 5-3: Average TPM 24-Hour Concentration During the 2023 Monitoring Program 
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5.2 Sulphur Dioxide 
5.2.1 Ambient Monitoring Data 

Ambient SO2 concentrations were measured continuously at the monitoring networks operated by the Iron Ore 
Company of Canada and Tacora Resources Inc. Data from these motioning stations were provided by the 
Department for the sampling duration of approximately 90 days (June through August 2023) which overlapped with 
the period the particulate monitors were deployed. Following a review of the data from these stations, the station 
operated by the Iron Ore Company of Canada located at Hudson Drive (Firehall) in Labrador City, was selected as 
the most representative location. A summary of measured maximum, and daily average for the SO2 measurements 
over the 90-day period is presented in Table 5-2.  

The maximum measured rolling average and maximum measured daily average for SO2 concentration are below 
the 1-hour, 3-hour and 24-hour NL AAQ standards. Figure 5-4 shows the average 24-hour concentration of SO2 
measured between June 2023 and August 2023. 

Table 5-2: Summary of Ambient SO2 Monitoring Data - Labrador City (IOCC Firehall) 

Year Month 
# 

Valid 
Days 

%Valid 
Days 

24 Hour 
Average Maximum (ppb) Regulatory Exceedances (%) 

SO2 
(ppb) 

1-
Hour 

3-
Hour 24-Hour

1-Hour
(>344)

3-Hour
(>229)

24-Hour
(>115)

2023 
June 26 87% 0.59 21.88 14.52 4.04 0% 0% 0% 

July 31 100% 0.27 9.29 6.28 1.51 0% 0% 0% 

August 31 100% 0.24 8.71 6.65 1.52 0% 0% 0% 

Figure 5-4: - Average SO2 24-Hour Concentration from June  2023 to August 2023 
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5.2.2 Annual Monitoring Report 

The maximum one-hour, three-hour and 24-hour concentrations of SO2 measured between June and August 2022 
are 32.8, 20.8, and 5.9 ppb, respectively (Ministry 2023). These were measured at the Hudson Drive station located 
in Labrador City. The 2022 concentrations are slightly higher than the 2023 concentrations shown in Table 5-2.  

5.3 Nitrogen Oxide Measurements 
5.3.1 Ambient Monitoring Data 

Ambient NO2 concentrations were measured continuously at the monitoring networks operated by the Iron Ore 
Company of Canada and Tacora Resources. Data from these motioning stations was provided by the Department 
for the sampling duration of approximately 90 days (June 2023 through August 2023) which overlapped with the 
period the particulate monitors were deployed. Following a review of the data from these stations, the station 
operated by the Iron Ore Company of Canada located at Hudson Drive (Firehall) in Labrador City, was selected as 
the most representative location. A summary of measured maximum concentrations and daily average 
concentrations for NO2 over the monitoring period is presented in Table 5-3. Figure 5-5 shows the average 24-hour 
concentration of NO2 measured between June and August 2023 at the Iron Ore Company of Canada ambient air 
quality monitoring station located at the Firehall. 

The maximum measured rolling average and maximum measured daily average for NO2 concentration are below 
the one-hour and 24-hour NL AAQ standards.  

Table 5-3: Summary of Ambient NO2 Monitoring Data - Labrador City (IOCC Firehall) 

Year Month # Valid Days %Valid Days 
24 Hour Average Maximum Regulatory Exceedances (%) 

NO2 (ppb) 1-Hour 24-Hour 1-Hour (>213) 24-Hour (>106)

2023 
June 28 93% 1.92 14.04 4.36 0% 0% 
July 31 100% 1.49 11.95 2.96 0% 0% 

August 31 100% 1.30 15.56 2.20 0% 0% 
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Figure 5-5: Average NO2 24-Hour Concentration June 2023 to August 2023 

5.3.2 Ambient Monitoring Report 
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6.0 KEY FINDINGS AND RECOMMENDATIONS 
An ambient air monitoring and sampling program was undertaken within the vicinity of the proposed Project site. 
The prime objectives of the program are to provide updated information of the environmental conditions of the 
proposed site and to quantify the air quality in the Project area prior to commencement of the Project. The results 
of the monitoring program are expected to feed into the air quality assessment for the EIS. 

The baseline monitoring program focussed on particulates because potential dust generated from the Project has 
been raised as a concern from nearby communities. The air quality monitoring stations for PM were deployed within 
three communities within the vicinity of the Project area in from July 26 to September 18, 2023. Overall, there were 
no exceedances of the TPM, PM10 and PM2.5 measured during the sampling period.  

Measured SO2 and NO2 concentrations were obtained from the Department for the period of June through August 
2023 which overlapped with the period that the PM monitors were deployed. Following a review of the data from 
these stations, the station operated by the Iron Ore Company of Canada located at Hudson Drive (Firehall) in 
Labrador City, was selected as the most representative location. The maximum measured rolling average and 
maximum measured daily averages were below the NL AAQ standards. These results were compared to the 
maximum measured concentrations in June through August 2022 in the 2022 Annual Ambient Air Monitoring 
Reports published by the Department. It was found that the 2022 measured concentrations are slightly higher than 
then 2023 values. 

The stations operated by local industry in the vicinity of the Kami Project do not monitor for CO; therefore, baseline 
monitoring data for CO concentrations was not included in the report.  

In 2023, there was a limited window to complete the ambient air monitoring and sampling program to meet the Project 
schedule.  Ideally, the air quality baseline study should consider seasonal variability of COC concentrations.  WSP recommends 
that additional ambient air quality baseline data is collected in 2024 to account for seasonal variability. If additional data is 
obtained, the baseline report will be updated. It is also recommended that future monitoring in the Project area 
considers a sampling location near Long Lake where a dedicated electrical power source is available.   

To better focus the EIS, the Proponent shall identify the key issues related to the Project. The issues shall be revised 
and adjusted in relation to the information acquired in the field and during consultations held by the Proponent in 
the preparation of the EIS. 

From EIS Guidelines 

The following factors shall be included in the selection of key issues: 

 Air quality

The EIS shall describe the relevant components of the atmospheric environment within the study area of the VECs, 
including, but not limited to, the following: 

 Ambient air quality, including dust and particulate matter

Baseline Studies shall be prepared for at least the following components of the existing environment: 

 Atmospheric Environment: Air Quality
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Atmospheric environment is defined as air quality and the acoustic and visual environments (e.g., noise, vibrations, 
light) within the vicinity of the Project. The atmospheric environment has been selected for a baseline study to 
understand the effects of the Project on human health and safety, ecological health and aesthetics, and potentially 
sensitive human and wildlife receptors. 

The baseline study of the atmospheric environment shall be focused on, at a minimum, the following components: 

 Air quality

 Dust

 The EIS shall assess the predicted ambient air quality conditions resulting from air emission sources, and
including particulates (e.g., diesel generators, heavy equipment, etc.) in the vicinity of the mine. The study
shall compare the predicted air quality to acceptable standards and shall consider the effects of air quality
on nearby human and animal receptors, including habitat quality.

 The effects of dust from the Project, may have an adverse effect on the receiving environment, including
humans, wildlife and waterbodies. The EIS shall assess the fugitive / lift-off dust sources in the vicinity of
the mine, including roads, laydown areas, stockpiles, etc. The baseline study shall compare the observed
dust levels to acceptable standards and shall consider the effects of air quality on humans, wildlife and
their migration routes, and waterbodies. The discussion shall include any impacts of the Project to local
residents (e.g., dust on clothes hanging on clotheslines, protected drinking water supplies, etc.).
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Study Limitations 
WSP Canada Inc. (WSP) has prepared this document in a manner consistent with that level of care and skill 
ordinarily exercised by members of the engineering and science professions currently practising under similar 
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints 
applicable to this document. No warranty, express or implied, is made. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, 
has been prepared by WSP for the sole benefit of Champion Iron Mines. It represents WSP’s professional 
judgement based on the knowledge and information available at the time of completion. WSP is not responsible 
for any unauthorized use or modification of this document. All third parties relying on this document do so at their 
own risk. 

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain 
to the specific project, site conditions, design objective, development and purpose described to WSP by 
Champion Iron Mines and are not applicable to any other project or site location. In order to properly understand 
the factual data, interpretations, suggestions, recommendations and opinions expressed in this document, 
reference must be made to the entire document. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as 
well as all electronic media prepared by WSP are considered its professional work product and shall remain the 
copyright property of WSP. Champion Iron Mines may make copies of the document in such quantities as are 
reasonably necessary for those parties conducting business specifically related to the subject of this document or 
in support of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to 
unauthorized modification, deterioration and incompatibility and therefore no party can rely solely on the electronic 
media versions of this document. 
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1.0 INTRODUCTION  
The Kamistiatusset (Kami) Iron Ore Mine Project (the Project) is a proposed iron ore mine in Newfoundland and 
Labrador. The Project site is located entirely in Labrador, approximately seven kilometres southwest from the 
Town of Wabush, 10 kilometres southwest from the Town of Labrador City, and five kilometres east of Ville de 
Fermont, Québec.  

The future mine operation is expected to produce a maximum of approximately 8.6 million tonnes of iron ore 
concentrate annually over a 26-year mine life, which will be transported by rail to the Pointe Noire port terminal in 
Ville de Sept-Îles, Québec, for international shipping. The Project was originally proposed by the Alderon Iron Ore 
Corporation (Alderon) and underwent a provincial and federal environmental impact assessment from 2011 to 
2013. The Project was released from the process in 2014. Alderon updated the Feasibility Study in 2018, 
however, the Project was never undertaken by Alderon. In 2021, Champion Iron Mines Ltd. (Champion) 
completed the acquisition of the Project from Alderon. Champion is in the process of updating the feasibility study 
for the Project by preparing an Environmental Impact Statement (EIS) and submitted an updated Project 
Registration to the Newfoundland and Labrador Environmental Assessment Division of the Ministry of the 
Environment and Climate Change in 2024.  

Champion is proposing several changes to the Project design initially proposed by Alderon through the previous 
Environmental Impact Statement (EIS). These proposed changes include optimizations to the Project’s water 
management strategy and modernization of the proposed ore handling, conveyance and processing. Champion’s 
objective for the Kami Project is produce high purity (>67.5%) iron concentrate, which can be used as direct 
reduction pellet feed for electric arc furnaces in the green steel supply chain.  

To support the assessment of effects from the revised Project design changes, Champion has commissioned the 
services of WSP Canada Inc. to complete a baseline field program to collect baseline noise data characterizing 
the acoustic environment within the vicinity of the Project.  

1.1 Description of Technical Terms 
An introduction to key concepts used in the assessment of noise is provided below. 

 “Noise”, “sound”, “airborne noise” or “noise levels” refers to the levels that can be perceived or measured at a 
point of reception. While noise is defined as unwanted sound, the terms noise and sound are often used 
interchangeably; 

 A “receptor” or “Point of Reception (POR)” is any location on a noise sensitive land use where noise from a 
source is received; 

 The “level” of a noise is expressed on a logarithmic scale, in units called decibels (dB). Since the scale is 
logarithmic, combining two similar noise levels will be three decibels (3 dB) higher than the noise levels on 
their own; 

 “Sound pressure level” is the physical quantity that is measured in the environment that describes sound 
waves quantitatively. It is a ratio of the absolute measured pressure relative to a reference (i.e., 20 micro 
pascals [µPa]). This ratio of pressures is converted to a decibel scale; 

 Noise emissions and noise levels have an associated frequency. The human ear does not respond to all 
frequencies in the same way. Mid-range frequencies are most readily detected by the human ear, while the 
human ear is generally less sensitive to low and high frequencies. Environmental noise levels used in this 



May 2025 CA0038713.5261 

 

 

 
 2 

 

assessment are presented as “A-weighted decibels” (or dBA), which incorporates the typical frequency 
response of the human ear; 

 The “percentile noise level”, designated “Ln”, is the noise level exceeded “n”% of a specified time period and 
is measured in dBA. The L90, for instance, is the noise level exceeded 90% of the time; 

 Outdoor noise is usually expressed as an “equivalent noise level” (Leq, T), which is a logarithmic average 
(i.e., energy average) of the measured or predicted noise levels over a given period of time (T). An equivalent 
noise level measured or predicted over a one-hour period would be referred to as Leq,1h; and 

 Environmental noise levels vary throughout the day and it is therefore important to distinguish between the 
times of day (i.e., daytime / evening / nighttime). For the purposes of this assessment, the 24-hour period that 
represents a day is divided into either two or three periods for which noise is evaluated, depending on the 
guidance document. In accordance with the Quebec Noise Guideline, when utilizing the exclusionary level 
limits, the “daytime” noise levels occur for the period from 7 a.m. to 7 p.m., and the “nighttime” noise levels 
occur for the period from 7 p.m. to 7 a.m. when utilizing measurements to establish the existing noise levels 
and effectively the respective limits. In accordance with Health Canada Guideline, the “daytime” noise levels 
occur for the period from 7 a.m. to 10 p.m and the “nighttime” noise levels occur for the period from 10 p.m. to 
7 a.m.  

2.0 RATIONALE AND OBJECTIVE  
The objective of the noise baseline program was to establish the existing conditions for noise where human 
activity is expected to occur within the vicinity of the Project. According to the EIS Guidelines for the Project (EIS 
Guidelines), which were finalized on December 19, 2024, the EIS shall describe the existing environment prior to 
the implementation of the Project, including ambient noise levels.  

A baseline data collection program was completed between 2011 and 2012 for the Kami Project; however, since 
the data are more than 10 years old, it was determined that additional data would be required to describe the 
existing ambient noise levels within the study area, to validate whether existing ambient noise levels have 
changed when compared to those measured in 2011 and 2012. The 2024 baseline field program focused on 
supporting the desktop review of identifying potential Points of Reception (PORs), as further discussed in 
Section 5.2.1, located within the identified study area and collecting existing noise data to characterize the 
existing ambient noise levels based on the existing noise sources present at the time of the noise baseline 
program. The results from the noise field program will be used to support the assessment of Project related 
effects from the Construction, Operations, and Closure phases of the Project. The assessment of the Project on 
wildlife, socioeconomics, and human health, as related to sensory disturbance from noise was not part of the 
scope of work for the noise baseline program. 

3.0 INFORMATION SOURCES AND APPLICABLE GUIDANCE  
The Province of Newfoundland and Labrador does not have regulations or guidelines for the assessment of 
environmental noise from industrial and/or mining facilities. The Project is located in the Labrador West Region, 
which consists of the Town of Labrador City and the Town of Wabush. Noise regulations do exist within the Town 
of Labrador City and Town of Wabush, however federal guidance discussed below addresses the sound level limit 
requirements within these towns. Other aspects of these regulations considered applicable to the Project were 
applied. In addition, the EIS Guidelines did not specify any regulations or guidelines for the assessment of 
environmental noise.  
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Federal guidance for noise is considered applicable for mining projects, in particular Health Canada’s Guidance 
for Evaluating Human Health Effects in Impact Assessment: Noise dated December 2023 (Health Canada Noise 
Guideline). Therefore, the Health Canada Noise Guideline was considered to support the assessment of 
environmental noise due to the Project. Noise assessments for industrial facilities in the Province of Québec often 
utilize Ministère du Développement durable, de l'Environnement et de la Lutte contre les changements 
climatiques (MDDELCC) Note d’instructions sur le bruit 98-01 (Québec Noise Guideline). As the study area 
described in Section 4.0 extends into the Province of Québec, the Québec Noise Guideline was also considered 
in the assessment of environmental noise due to the Project.  

The Health Canada Noise Guideline and Québec Noise Guideline were utilized to support the scope and 
execution of the noise baseline field program in the following ways: 

 POR identification: PORs were identified in general accordance with both the Health Canada Noise 
Guideline and the Québec Noise Guideline. 

 Noise level measurements: Noise levels were measured in general accordance with the Health Canada 
Noise Guideline and the Québec Noise Guideline. 

Additional information reviewed to inform the description of existing conditions for noise included: 

 Imagery and property ownership information: Imagery obtained from ESRI (ESRI, Maxar, Earthstar 
Geographics, and the GIS User Community) and publicly ownership information were used to identify PORs. 

 Previous Noise Assessment: The previous noise assessment prepared in support of the Alderon 
Environmental Impact Statement (EIS) (Alderon 2012) was also reviewed. 

4.0 STUDY AREA 
The baseline study area for the noise baseline program was limited to the noise Local Study Area (LSA), defined 
as a 5 km buffer around the proposed Project site study area where human activity is expected to occur. The 5 km 
setback to define the baseline study area is based on professional judgement and WSP’s past experiences on 
mining projects. The LSA is presented in Figure 4-1.  
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5.0 METHODS 
5.1 Review of Existing Information 
Table 5-2 summarize the results of the previous baseline program, as presented in Table 14.18 and Table 14.20 in 
the previous EIS. No indication is made in the previous EIS that data exclusions or abnormalities (i.e., inclement 
weather or other outliers) were applied to the baseline monitoring results.  

Table 5-1: Day, Night, Day Night Average Sound Levels (Ld, Ln and Ldn) for each Monitoring Site during 
the Summer 2011 Baseline Program 

Site Description 
UTM 

Easting 
(m) 

UTM 
Northing 

(m) 
Average Day Sound 

Levels (Ld) 
Average Night 

Sound Levels (Ln) 
Average Day Night 
Sound Levels (Ldn) 

Residential Property in Fermont, 
Québec (Site 1) 629449 5851022 43.4 39.6 46.9 

Recreational Area Near Duley 
Lake (Site 2) 634479 5862308 42.0 39.7 46.7 

Residential Property in Wabush, 
Labrador (Site 3) 643272 5863149 53.1 42.5 52.9 

Ld = average day sound levels, Ln = average night sound levels, Ldn = average day night sound levels. 
 
 
Table 5-2: Day, Night, Day Night Average Sound Levels (Ld, Ln and Ldn) for each Monitoring Site during 
the Winter 2012 Baseline Program 

Site Description 
UTM 

Easting 
(m) 

UTM 
Northing 

(m) 

Average Day 
Sound Levels (Ld) 

Average Night 
Sound Levels (Ln) 

Average Day Night 
Sound Levels (Ldn) 

Weekday Weekend Weekday Weekend Weekday Weekend 
Residential Property in Fermont, 
Québec (Site 1) 629449 5851022 40.8 46.5 34.6 38.6 42.6 47.4 

Recreational Area Near Duley 
Lake (Site 2) 634479 5862308 N/A1 N/A1 N/A1 N/A1 N/A1 N/A1 

Residual Residential Property in 
Wabush, Labrador (Site 3) 643272 5863149 46.4 43.8 37.5 32.7 46.8 43.4 

Residential Property in Wabush, 
Labrador(Site 4) 643263 5863138 45.11 N/A1 35.4 N/A 1 45.21 N/A1 

N/A = no measurement available. Ld = average day sound levels, Ln = average night sound levels, Ldn = average day night sound levels. 
1 The above table presents data from Table 14.20 of the previous EIS. In the EIS, it is noted that Site 2 was not measured in the winter 2012 
and instead Site 4 was measured to reflect noise levels in Wabush. However, there is a discrepancy in Table 14.20 that summarizes the 
results for Site 2, instead of Site 4. It has been interpreted that the results summarized for Site 2 in Table 14.20 are for Site 3, and the results 
for Site 3 are for Site 4. 
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5.2 Field Program Approach  
The following approach was taken to develop the noise baseline program: 

1) Identify potential PORs – a layout of potential sensitive receptors were identified in the vicinity of the Project 
within the LSA to help inform potential measurement locations. 

2) Identify measurement locations – locations for measurements were identified in the vicinity of representative 
potential sensitive receptor locations. Where locations were identified on private property, property owners 
were contacted to permit access to the measurement location.  

3) Confirm applicable noise metrics and equipment – confirmation of noise metrics and respective equipment to 
align with applicable guidelines; and 

4) Scheduling – confirmation of the estimated time of deployment and duration. 

Additional details on each component of the noise baseline program is described in the following sections.  

5.2.1 Potential Points of Reception Layout 
A potential POR refers to any location on a noise sensitive land use where human activity is expected and noise 
from a source is received. As noted in Section 3.0, potential PORs were identified in general accordance with the 
Health Canada Noise Guideline and Québec Noise Guideline. For the purposes of this assessment, a potential 
POR for either guideline was considered an existing sensitive land use with human activity, including dwellings, 
campsites or campgrounds, sensitive institutional uses (e.g., educational, nursery, hospital, healthcare, 
community centre, place of worship, or detention centre), or sensitive commercial uses (e.g., hotel or motel). 

The desktop level analysis considered orthoimagery, publicly readily available imagery and publicly available 
ownership information. The potential noise sensitive land uses identified within the LSA were permanent cabins, 
recreational cabins, recreational vehicle (RV) campsites and low-density residential dwellings. The desktop level 
analysis of the potential PORs was supplemented with site observations from the noise baseline program.  

At the time of carrying out the noise baseline program, human health and traditional knowledge receptor locations 
were not readily available and therefore not considered for the purposes of the baseline assessment. Potential 
PORs identified for the baseline program are presented in Figure 4-1.  

5.2.2 Long-Term Monitoring and Short-Term Measurement Locations 
The measurement locations consisted of both unattended long-term continuous monitoring (long-term monitoring) 
and attended short-term spot-check measurements (short-term measurements) carried out in the vicinity of 
potential PORs identified in Section 5.2.1. The short-term measurements were completed during the daytime 
period only to supplement the long-term monitoring to characterize existing noise levels within larger spatial extent 
to provide more context related to the typical noise sources present in the area and document noise sources 
contributing to the acoustical environment. For the purposes of the noise baseline program, ‘long-term’ is defined 
as approximately 24 hours in duration that includes both weekend and weekday periods when applicable, while 
‘short-term’ is approximately 5 to 20 minutes in duration (assuming constant noise levels), during periods of 
favourable weather. A program of this duration is considered adequate for locations in rural and/or remote areas 
where day-to-day variability is expected to be minimal due to limited human activity. Figure 4-1 presents the long-
term monitoring and short-term measurements locations, and the following sections provide further details on the 
individual measurement locations.  
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5.2.2.1 Long-Term Monitoring Locations 
Long-term monitoring locations were identified based on the potential POR layout developed and the ability and 
permission to access the different locations. Four locations were selected in each general cardinal direction within 
the LSA, in line of sight to the Project. Table 5-3 summarizes the location identifiers and the coordinates of the 
selected long-term monitoring locations. Each long-term monitoring location is further described in the following 
sections.  

Table 5-3: Long-Term Monitoring Locations 

Long-Term 
Monitoring Location 

Coordinates  
(UTM NAD 83 Zone 17U) 

Rationale 
Easting  

(m) 
Northing  

(m) 

ML1: Fermont 
Campsite 629639 5852708 

Monitoring location is on the grounds of the Camping 
de Fermont site (Fermont Campsite) located 
approximately 5.0 km southwest of future Rose Pit. 
This location is considered representative of the 
northern area of the Fermont community. This 
monitoring location is slightly quieter rural area than 
Site 1 from the previous baseline program.  

ML2: Duley Lake 636072 5857116 

Monitoring location is near an existing cabin, 
approximately 4.5 km north of the Project. This location 
is considered representative of the potential PORs 
located along the western shore of Duley Lake and is a 
quieter, more remote area than the Site 2 monitoring 
location from the previous baseline program.  

ML3: Riordan Lake 641931 5857274 

Monitoring location is near an existing cabin, 
approximately 500 m from proposed Project railway 
line. This location is considered representative of 
potential PORs along northern shore of Riordan Lake.  

ML4: Wabush 643846 5861876 

Monitoring location is on the eastern edge of the 
Wabush, approximately 500 m from the proposed 
railway corridor. This location is considered 
representative of the potential PORs located on the 
southern outskirts of Wabush. This station is located in 
a slightly more rural and less residential area than Site 
3 and 4 monitoring locations from the previous baseline 
program.  
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5.2.2.1.1 ML1 – Fermont Campsite  
The monitoring location ML1 was located approximately 5.0 km south of the center of Project’s proposed Rose Pit 
and approximately 2.4 km east of Highway 389. The monitoring location was associated with the Fermont 
Campsite. The monitoring equipment was deployed at the northeast edge of the site and the surrounding area 
was covered with open vegetation typical of a northern forest with mixed vegetation comprising of coniferous and 
deciduous trees, with the ground covered by grasses and shrubs. The noise sources encountered at this location 
during the deployment of the monitoring equipment included natural sources like birds, wind in vegetation, wildlife, 
insects, some camp activities and noise from the industrial area located approximately 1.3 km east of the 
monitoring location. Figure 5-1 presents photographs of the noise monitoring equipment deployed at ML1. 

  

Figure 5-1: Photographs of Noise Monitoring Equipment and Surrounding Environment of Site ML1 – 
Fermont Campsite 
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5.2.2.1.2 ML2 – Duley Lake  
The monitoring location ML2 was located approximately 4.5 km from the centre of the Project’s proposed Rose Pit 
and approximately 7.1 km east of Highway 500 and approximately 5.0 km south of Tacora’s Scully Mine. The 
surrounding area was covered by vegetation typical of a northern forest with mixed vegetation comprising 
coniferous and deciduous trees, with the ground covered by grasses and shrubs. The noise sources encountered 
at this location during the deployment of the monitoring equipment included nature-based sources such as wind-
induced noise in vegetation, wildlife, insects, waves on the lake and barely perceptible noise from the operations 
of the Tacora Scully Mine to the north. Figure  5-2 presents photographs of the noise monitoring equipment 
deployed at ML2.  

  

Figure 5-2: Photographs of Noise Monitoring Equipment and Surrounding Environment of Site ML2 – 
Duley Lake 
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5.2.2.1.3 ML3 – Riordan Lake  
The monitoring location ML3 was located approximately 3.5 km east of the centre of the Project’s proposed tailings 
management facility, approximately 1.4 km south of the proposed railway track and approximately 2.4 km from the 
Project’s proposed train loading facility. The surrounding area was covered by vegetation typical of a northern forest 
with mixed vegetation comprising coniferous and deciduous trees, with the ground covered by grasses and shrubs. 
The noise sources encountered at this location during the deployment of the monitoring equipment included nature-
based sources such as wind-induced noise in vegetation, and wind-induced noise due to waves on a nearby lake, 
wildlife, and insects. In absence of residents of nearby cabins, no anthropogenic noises were heard. Figure 5-3 
presents photographs of the noise monitoring equipment deployed at ML3. 

  

Figure 5-3: Photographs of Noise Monitoring Equipment and Surrounding Environment of Site ML3 – 
Riordan Lake 
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5.2.2.1.4 ML4 – Wabush  
The monitoring location ML4 was located approximately 1.6 km southeast from the Highway 503, and 3.2 km west 
of an existing Tacora Scully Mine operation. This location was approximately 500 m north of the Project’s 
proposed railway corridor. The surrounding area was covered by vegetation typical of a northern forest with mixed 
vegetation comprising coniferous and deciduous trees, with the ground covered by grasses and shrubs. The 
southern edge of the town of Wabush is situated approximately 70 m north of this monitoring location. The noise 
monitoring equipment was deployed in the area adjacent to the Wabush snow dump which appears it may be 
used by local residents as a meeting place which may result in periodic increases in the local noise level. The 
noise sources encountered at this location were nature-based sources including wind-induced noise in vegetation, 
animals and birds and occasional traffic within the area of the snow dump and due to a road to the north. In 
addition, barely perceivable noise from the haul trucks operating at Tacora Scully Mine was heard during the 
periods of lulls in local noise level. Figure 5-4 presents photographs of the noise monitoring equipment deployed 
at ML4. 

  

Figure 5-4: Photographs of Noise Monitoring Equipment and Surrounding Environment of Site ML4 – 
Riordan Lake 
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5.2.2.2 Short-Term Measurements 
Table 5-4 summarizes the locations and coordinates of the short-term measurement locations. These short-term 
measurement locations were used to collect data to supplement the long-term monitoring data collected from the 
Program. Short-term measurement locations are presented in Figure 4-1.  

Table 5-4: Short-Term Measurement Locations 

Short-term 
Measurement 

Location 

Coordinates  
(UTM NAD 83 Zone 17 U) 

Description 
Easting  

(m) 
Northing  

(m) 

MS1 640758 5859911 Elephant Head Lake 
MS2 642961 5864223 Infront of accommodations in Wabush 
MS3 642989 5864224 Infront of accommodations in Wabush 
MS4 634365 5862460 Near entry to Duley Park (camp site) 
MS5 635734 5860099 Along road to south areas of the Duley Lake  
MS6 636162 5859105 Along road to south areas of the Duley Lake 
MS7 635158 5866915 Labrador City view point 
MS8 635210 5863840 Along road to Tamarack Golf Club (existing mine noise) 
MS9 635347 5864160 Along road to Tamarack Golf Club (existing mine noise) 
MS10 635491 5860227 Along road to south areas of the Duley Lake  

  

5.2.3 Equipment and Noise Metrics 
The noise baseline program included long-term (ranging from approximately 72 to 96 hours) monitoring and short-
term (up to 5 minutes) measurements of existing ambient noise levels in the vicinity of the Project. 

The long-term monitoring and short-term measurements were completed using Type 1 Larson Davis 831 and/or 
Brüel&Kjær 2250 integrating Sound Level Meters (SLMs), with an outdoor environmental kit. The microphone of 
the SLM was equipped with a windscreen and installed on a tripod with the microphone height set to 
approximately 1.5 m above the ground. The SLMs were calibrated prior to and upon completion of the 
measurement using a Larson-Davis and Brüel&Kjær acoustic calibrator set to generate a 94 dBA at 1,000 Hz tone 
(B&K 2250), and a 114 dBA (LD 831) at 1,000 Hz tone. An equipment summary and respective calibration 
certificates are provided in Appendix A. 

At each long-term monitoring location, the SLM was set to collect A-weighted equivalent sound level (Leq) at 1 min 
and 1-hour intervals. Continuous audio recording of sound present in the area was collected at each long-term 
monitoring location for further analysis. In addition, octave band data and statistical data (i.e., Ln%) describing the 
percentage of time the noise level exceeded a certain value (e.g., Ln90) were collected. At each of the short-term 
measurement locations, a similar SLM as the one used for long-term monitoring was used and similar noise 
metrics were collected.  

The long-term monitoring data were analyzed and screened to remove data identified as not being representative 
of typical conditions and collected during periods considered to be inclement weather conditions. For the 
purposes of the baseline noise program, inclement weather conditions were identified in general accordance with 
the Health Canada Guideline, Quebec Noise Guideline and other noise guidelines from other provinces (e.g. 
Nova Scotia and Ontario). Inclement weather conditions for the purposes of the baseline noise program include 
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periods of precipitation, wind speeds exceeding 18 km/hr, humidity exceeding 90% and temperatures less than -
10 C. Note, the Health Canada Guideline states noise is not to be measured when wind speeds exceed 14 km/hr 
(3.9 m/s) unless these effects can be shown to be negligible. Analysis was carried out and it was determined that 
the change in noise levels when including wind speeds between 14 km/hr (3.9 m/s) and 18 km/hr (5 m/s) in the 
analysis within 3 dB (i.e., change typically considered just perceivable), therefore allocating more noise data to be 
included within the analysis. In other noise guidelines, wind speeds not exceeding 18 km/hr (5 m/s) is typical 
criteria/parameter when describing preferred weather conditions for noise measurements. 

In addition, the data considered as not representative of the local acoustical environment (e.g., animals, humans, 
and vehicles in the vicinity of the SLM) were also removed from analysis. Local weather (i.e., wind speed and 
direction, air temperature, humidity and pressure) required for analysis was obtained from the nearby 
meteorological station (Wabush A station) located within the LSA at Wabush Airport, Newfoundland and Labrador 
operated by Environment and Climate Change Canada – Meteorological Service of Canada with Climate ID 
8504177.  

5.2.4 Program Scheduling  
The baseline noise program was scheduled when weather conditions were expected to be favourable, based on 
available short-term weather forecast for the local study area. However, due to uncertainty of actual weather, 
periods of inclement conditions are possible. A total ranging approximately between 72 to 96 hours (i.e., 3 to 
4 days) of noise data were collected at each long-term noise monitoring location. A program of this duration is 
considered adequate for locations in rural and/or remote areas where day-to-day variability is expected to be 
minimal due to limited human activity.  

6.0 RESULTS 
The baseline field program was carried out between August 29 and September 3, 2024. Weather conditions at 
Wabush Airport were predominantly clear to overcast, with temperatures ranging from 5°C to 24°C. Winds were 
predominantly from the west, with wind speeds ranging from 5 km/h to 34 km/h. Weather data are available in 
Appendix B.  

The collected 1-hour Leq noise data are summarized in Appendix C. The analyzed data were used to determine 
the daytime (Leq, Day) and nighttime Leq, Night) noise levels. If present, periods of inclement weather as identified in 
Section 5.2.3 (i.e., precipitation, relative humidity exceeding 90% and wind speeds exceeding 18 km/hr), that have 
the potential to affect ambient noise levels were identified. Noise data (1-hour Leq) collected during the inclement 
weather conditions, resulting in approximately 24 hours of valid data analyzed at each long-term monitoring 
location, were excluded in the results presented below in Sections 6.1.1 to 6.1.4.  

Noise data collected when WSP personnel were in the vicinity of the long-term monitoring equipment during 
deployment and retrieval were excluded. In addition, as noted above in Section 5.2.2, the sources of noise at 
different long-term monitoring locations varied but included mostly nature-based sources including wind-induced 
noise due to vegetation, wildlife, and insects and anthropogenic sources (nearby traffic and nearby human 
activity), however the latter was limited to areas with human presence (e.g., Wabush, entry to Duley Lake Camp). 
A review of the audio recordings collected at various times during the baseline noise program were carried out 
and elevated noise data which may be non-representative of the existing noise environment (e.g., vehicles 
nearby) were omitted from the analysis.  
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6.1 Long-Term Monitoring  
6.1.1 ML1 – Fermont Campsite  
Table 6-1 summarizes the average daytime and nighttime Leq sound levels collected at ML1 for the duration of the 
noise baseline program. Figure 6-1 presents the 1-hour Leq and 1-hour L90 sound levels measured at ML Fermont 
Campsite. The results collected at ML1 are quieter than the conditions measured at the Residential Property in 
Fermont, Québec (Site 1) in the previous baseline program. The Fermont Campsite is located further north of the 
town of Fermont, where noise measurements were previously taken, with less anthropogenic activity. Inclement 
weather conditions did result in a large portion of the noise data collected at this location to be excluded; however 
approximately 27 hours of valid data was collected which is considered typically adequate for locations in rural 
and/or remote areas where day-to-day variability is expected to be minimal due to limited human activity.  

Table 6-1: Calculated Average Daytime and Nighttime Leq and Measured Minimum and Maximum Leq1-hour 
Sound Level at ML1 Fermont Campsite 

Location 
Total Hours of Collected 

Data / Hours of Valid 
Data(1)  

Daytime Leq Sound Level 
[dBA] (07:00 to 22:00) 

Nighttime Leq Sound Level  
[dBA] (22:00 to 07:00) 

Average Maximum Minimum Average Maximum Minimum 

ML1 Fermont 
Campsite 97/27 37 44 32 35 40 27 

1 Removed localized event, precipitation, humidity greater than 90% and winds greater than 18 km/hr (5 m/s)  
 

 

Figure 6-1: Leq – 1 hour and L90 – 1 hour Noise Levels Monitored at ML1 Fermont Campsite  
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6.1.2 ML2 – Duley Lake 
Table 6-2 summarizes the average daytime and nighttime Leq sound levels collected at ML2 for the duration of the 
noise baseline program. Figure 6-2 presents the 1-hour Leq and 1-hour L90 sound levels measured at ML2. The 
results collected at ML2 are representative of a quiet rural area that is located at the southern tip of Duley Lake 
where it is expected that infrequent anthropogenic noise occurs. The results collected at ML2 indicate lower 
average level (i.e., perceived as quieter) than the conditions measured for Duley Lake (Site 2) in the previous 
baseline program. The Duley Lake ML2 monitor is located further south on Duley Lake’s western shoreline, which 
has a lighter density of cabins and buildings, and in turn, anthropogenic activity, then where the noise 
measurements were previously taken. Inclement weather conditions did result in a large portion of the noise data 
collected at this location to be excluded; however up to 26 hours of valid data was collected which is considered 
typically adequate for locations in rural and/or remote areas where day-to-day variability is expected to be minimal 
due to limited human activity.  

Table 6-2: Calculated Average Daytime and Nighttime Leq and Measured Minimum and Maximum Leq1-hour 
Sound Level at ML2 Duley Lake 

Location 
Total Hours of 

Collected 
Data/Hours of 
Valid Data (1) 

Daytime Leq Sound Level  
[dBA] (07:00 to 22:00) 

Nighttime Leq Sound Level  
[dBA] (22:00 to 07:00) 

Average Maximum Minimum Average Maximum Minimum 

ML2 Duley Lake 81/26 32 37 23 25 28 22 
1 Removed localized event, precipitation, humidity greater than 90% and winds greater than 18 km/hr (5 m/s)  

 

 
Figure 6-2: Leq - 1 hour and L90 – 1 hour Noise Levels Monitored at ML Duley Lake  
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6.1.3 ML3 – Riordan Lake 
Table 6-3 summarizes the average daytime and nighttime Leq sound levels collected at ML3 for the duration of the 
noise baseline program. Table 6-3 presents the 1-hour Leq and 1-hour L90 sound levels measured at ML3. The 
results collected at ML3 are representative of a quiet rural area without much existing anthropogenic noise. The 
location of ML3 is not comparable to any of the monitoring stations from the 2011 baseline study that supported 
the previous EIS, as no measurements were taken in the Riordan Lake area. Inclement weather conditions did 
result in a large portion of the noise data collected at this location to be excluded; however up to 23 hours of valid 
data was collected which is considered typically adequate for locations in rural and/or remote areas where day-to-
day variability is expected to be minimal due to limited human activity.  

Table 6-3: Calculated Average Daytime and Nighttime Leq and Measured Minimum and Maximum Leq1-hour 
Sound Level at ML3 Riordan Lake 

Location 
Total Hours of 

Collected 
Data/Hours of Valid 

Data(1) 

Daytime Leq Sound Level  
[dBA] (07:00 to 22:00) 

Nighttime Leq Sound Level 
[dBA] (22:00 to 07:00) 

Average Maximum Minimum Average Maximum Minimum 

ML3 Riordan Lake 94/23 38 43 23 37 40 25 
1 Removed localized event, precipitation, humidity greater than 90% and winds greater than 18 km/hr (5 m/s) 

 

 

Figure 6-3: Leq - 1 hour and L90 – 1 hour Noise Levels Monitored at ML Riordan Lake  
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6.1.4 ML4 – Wabush 
Table 6-4 summarizes the average daytime and nighttime Leq sound levels collected at ML4 for the duration of the 
noise baseline program. Table 6-4 presents the 1-hour Leq and 1-hour L90 sound levels measured at ML4. The 
results collected at ML4 are representative of a quiet suburban residential area. The results collected at ML4 
indicate lower average level (i.e., perceived as quieter) than the conditions measured for Wabush (Site 3 and 4) 
during the daytime, however similar to the nighttime levels when compared to those measured in the 2011 
baseline program. Inclement weather conditions did result in a large portion of the noise data collected at this 
location to be excluded; however up to 21 hours of valid data was collected which is considered typically 
adequate for locations in rural and/or remote areas where day-to-day variability is expected to be minimal due to 
limited human activity.  

Table 6-4: Calculated Average Daytime and Nighttime Leq and Measured Minimum and Maximum Leq1-hour 
Sound Level at ML4 Wabush 

Location 
Total Hours of 

Collected 
Data/Hours of 
Valid Data(1) 

Daytime Leq Sound Level  
[dBA] (07:00 to 22:00) 

Nighttime Leq Sound Level 
[dBA] (22:00 to 07:00) 

Average Maximum Minimum Average Maximum Minimum 

ML4 Wabush 97/21 39 45 30 36 40 31 
1 Removed localized event, precipitation, humidity greater than 90% and winds greater than 18 km/hr (5 m/s) 

  

Figure 6-4: Leq – 1 hour and L90 – 1 hour Noise Levels Monitored at ML Wabush  
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6.2 Short-Term Noise Measurements  
Table 6-5 summarizes the results of the short-term noise measurements collected during the noise baseline 
program. The short-term measurements combine the contributions of existing noise levels associated with natural 
and anthropogenic noise sources and reflects all events that occurred during the measurement. The short-term 
measurements provide additional context for the long-term monitoring. Generally, the short-term measurements 
resulted in higher measured sound levels than the average long-term measurements.  

Table 6-5: Short-Term Measurement Results 

Location Measured Leq and (Measured L90) Sound Level  
[dBA] 

MS1 51 (45) 
MS2 39 (38) 49 (45) 52 (45) 51(46) 
MS3 47 (41) 48 (39) 43 (37) 
MS4 53 (36) 50 (36) 
MS5 41 (37) 
MS6 47 (38) 
MS7 55 (39) 
MS8 50 (43) 
MS9 49 (41) 
MS10 50 (32) 

 

7.0 SUMMARY 
The objective of the noise baseline program was to establish the existing conditions for noise where human 
activity is expected to occur within the vicinity of the Project. The results from the noise baseline program will be 
used to support the assessment of Project related effects from the Construction, Operations, and Closure phases 
of the Project. The assessment of the Project on wildlife, socioeconomics, and human health, as related to 
sensory disturbance from noise was not part of the scope of work for the noise baseline program but will be 
presented in the EIS. 

The results of the noise baseline program indicate that the existing noise levels within the Project area are 
primarily dominated by nature-based ambient sources including wind-induced noise due to vegetation, wildlife, 
and insects, and to a lesser degree by anthropogenic sources (such as local industry activity and traffic along 
Highway 389/500/503).  

Table 7-1 summarizes the average day and night sound levels between the previous baseline data collection 
program completed between 2011 and 2012 and 2024 programs. Overall, sound levels were measured to be 
slightly lower than levels measured in 2011 and 2012. Upon a comparison of the two sets of programs, in general 
differences included length of monitoring program, monitoring locations and the uncertainty whether the previous 
program followed a similar criterion applied to the collected data to what was applied in the 2024 program. Based 
on review of 2011 and 2012 data and collected data in 2024, from the perspective of existing noise levels the area 
in the vicinity of the Project can be considered as rural within the towns of Wabush and Fermont to remote in the 
Duley Lake and Riordan Lake areas. Overall, when considering the data collected, sufficient data exists to support 
the characterization of existing sound levels and assessment of anticipated effects to the acoustic environment 
from the Project in the EIS.  
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Table 7-1: Summary of Previous and Current Baseline Noise Monitoring Results 
Monitor 
Location Monitoring Station Average Day Sound Levels 

(Ld) 
Average Night Sound Levels 

(Ln) 

Fermont 

Site 1 – 2011 Summer Program 43 40 

Site 1 – 2012 Winter Program(1) 41/47 35/39 

ML1 – Fermont Campsite 2024 Summer 
Program 37 35 

Duley Lake 
Site 2 – 2011 Summer Program 42 40 

ML2 – Duley Lake 2024 Summer Program 32 25 

Riordan Lake ML3 – Riordan Lake 2024 Summer Program 38 37 

Wabush 

Site 3 – 2011 Summer Program 53 43 

Site 3 – 2011 Winter Program(1,2) 46/44 38/33 

Site 4 – 2012 Winter Program(1,2) 45 35 

ML4 – Wabush 2024 Summer Program 39 36 
1The Winter 2012 baseline program summarized measurements on the weekday and weekend and have been presented respectively.  
2 The above table presents data from Table 14.18 and Table 14.20 of the previous EIS. In the EIS, it is noted that Site 2 was not measured in 
the winter of 2012 and instead Site 4 was measured to reflect noise levels in Wabush. However, there is a discrepancy in Table 14.20 that 
summarizes the results for Site 2, instead of Site 4. It has been interpreted that the results summarized for Site 2 in Table 14.20 are for Site 3, 
and the results for Site 3 are for Site 4. 
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Longitude (x) Latitude (y) Station Name Climate ID Date/Time (LST) Year Month Day Time (LST) Temp (°C) Dew Point Temp (°C) Relative Humidity (%) Wind Dir 
(10s degree) Wind Speed (km/h) Visibility (km) Station Pressure (kPa) Weather 

-66.86 52.92 WABUSH A 8504177 2024-08-28 0:00 2024 8 28 0:00 10.5 5.9 73 29 24 16.1 94 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 1:00 2024 8 28 1:00 10.1 6.1 76 30 22 16.1 93.99 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 2:00 2024 8 28 2:00 9.5 6.6 82 31 15 16.1 94 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 3:00 2024 8 28 3:00 9.1 5.2 77 30 21 16.1 93.96 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 4:00 2024 8 28 4:00 7.8 6.1 89 29 17 16.1 93.99 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 5:00 2024 8 28 5:00 7.3 5.2 86 30 15 16.1 94.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 6:00 2024 8 28 6:00 7.7 4.7 81 29 18 16.1 94.09 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 7:00 2024 8 28 7:00 7.7 5.4 85 29 18 16.1 94.12 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 8:00 2024 8 28 8:00 8.7 5.1 78 31 21 16.1 94.15 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 9:00 2024 8 28 9:00 8.9 5.8 81 31 21 16.1 94.19 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 10:00 2024 8 28 10:00 9.7 6 78 29 24 16.1 94.23 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 11:00 2024 8 28 11:00 10.2 6.4 77 33 17 16.1 94.29 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 12:00 2024 8 28 12:00 10.9 6.5 74 32 18 16.1 94.36 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 13:00 2024 8 28 13:00 10 7.1 82 32 24 11.3 94.42 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-28 14:00 2024 8 28 14:00 10.9 3.7 61 33 35 16.1 94.5 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 15:00 2024 8 28 15:00 10 2.7 60 33 39 16.1 94.58 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 16:00 2024 8 28 16:00 8.5 5.3 80 32 30 14.5 94.69 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-28 17:00 2024 8 28 17:00 8.6 5.4 80 34 24 16.1 94.79 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-28 18:00 2024 8 28 18:00 10 5.2 72 34 24 16.1 94.87 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 19:00 2024 8 28 19:00 8.8 6.1 83 32 24 12.9 94.96 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-28 20:00 2024 8 28 20:00 8.6 4.6 76 34 18 16.1 95.08 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 21:00 2024 8 28 21:00 8.1 5.1 81 33 17 16.1 95.19 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 22:00 2024 8 28 22:00 8 5.6 85 33 18 16.1 95.27 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-28 23:00 2024 8 28 23:00 7.7 5.2 84 34 15 16.1 95.32 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 0:00 2024 8 29 0:00 7.5 4.7 82 33 15 16.1 95.38 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 1:00 2024 8 29 1:00 8 4.3 78 35 15 16.1 95.41 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 2:00 2024 8 29 2:00 7.5 3.2 74 34 15 16.1 95.47 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 3:00 2024 8 29 3:00 6.8 2.3 73 35 11 16.1 95.53 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 4:00 2024 8 29 4:00 6.3 2.4 76 31 13 16.1 95.56 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 5:00 2024 8 29 5:00 4.8 3 88 27 17 16.1 95.65 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 6:00 2024 8 29 6:00 5 2.5 84 29 11 16.1 95.75 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 7:00 2024 8 29 7:00 6.9 3.3 78 28 8 16.1 95.84 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 8:00 2024 8 29 8:00 9.2 3.5 68 34 11 16.1 95.91 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 9:00 2024 8 29 9:00 11.2 4 61 35 18 16.1 95.95 NA 
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Longitude (x) Latitude (y) Station Name Climate ID Date/Time (LST) Year Month Day Time (LST) Temp (°C) Dew Point Temp (°C) Relative Humidity (%) Wind Dir 
(10s degree) Wind Speed (km/h) Visibility (km) Station Pressure (kPa) Weather 

-66.86 52.92 WABUSH A 8504177 2024-08-29 10:00 2024 8 29 10:00 12.9 4.8 58 34 15 16.1 95.97 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 11:00 2024 8 29 11:00 14.4 5.4 54 35 9 16.1 95.98 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 12:00 2024 8 29 12:00 16.1 4.9 47 35 17 16.1 95.97 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 13:00 2024 8 29 13:00 16.6 4.5 44 34 18 16.1 95.95 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 14:00 2024 8 29 14:00 17.3 3.9 41 33 17 16.1 95.93 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 15:00 2024 8 29 15:00 18.4 4.1 38 34 15 16.1 95.91 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 16:00 2024 8 29 16:00 18.4 3.8 38 28 11 16.1 95.88 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 17:00 2024 8 29 17:00 17.6 4.1 40 27 17 16.1 95.88 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 18:00 2024 8 29 18:00 16.2 3.8 43 30 13 16.1 95.9 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 19:00 2024 8 29 19:00 14.3 4.1 50 29 9 16.1 95.89 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 20:00 2024 8 29 20:00 12.4 4.4 58 28 8 16.1 95.91 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 21:00 2024 8 29 21:00 11.6 4.9 63 24 9 16.1 95.91 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 22:00 2024 8 29 22:00 6.6 3.9 83 19 8 16.1 95.89 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-29 23:00 2024 8 29 23:00 5.9 4.2 89 18 5 16.1 95.88 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 0:00 2024 8 30 0:00 5 3.6 90 17 11 16.1 95.86 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 1:00 2024 8 30 1:00 4.1 2.9 92 16 5 16.1 95.83 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 2:00 2024 8 30 2:00 4.4 3.7 95 13 5 16.1 95.79 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 3:00 2024 8 30 3:00 4.8 4.1 95 15 11 16.1 95.78 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 4:00 2024 8 30 4:00 5.1 4 93 16 13 16.1 95.77 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 5:00 2024 8 30 5:00 4.7 3.1 89 17 9 16.1 95.78 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 6:00 2024 8 30 6:00 3.7 2.3 90 19 8 16.1 95.82 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 7:00 2024 8 30 7:00 8.4 5 79 18 8 16.1 95.86 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 8:00 2024 8 30 8:00 12.2 4.7 60  4 16.1 95.82 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 9:00 2024 8 30 9:00 15.3 5.2 51 26 11 16.1 95.77 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 10:00 2024 8 30 10:00 16.7 5 46 28 17 16.1 95.74 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 11:00 2024 8 30 11:00 18.6 4.3 39 27 11 16.1 95.65 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 12:00 2024 8 30 12:00 20.2 3.3 33 23 15 16.1 95.57 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 13:00 2024 8 30 13:00 21.5 3.5 30 25 21 16.1 95.48 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 14:00 2024 8 30 14:00 22.6 4.9 31 27 18 16.1 95.38 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 15:00 2024 8 30 15:00 23.8 3.9 27 23 18 16.1 95.28 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 16:00 2024 8 30 16:00 24.1 2.7 24 24 26 16.1 95.19 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 17:00 2024 8 30 17:00 22.5 3.8 29 20 22 16.1 95.15 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 18:00 2024 8 30 18:00 22 3.6 30 21 22 16.1 95.1 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 19:00 2024 8 30 19:00 19.3 5.7 41 19 15 16.1 95.07 NA 
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Longitude (x) Latitude (y) Station Name Climate ID Date/Time (LST) Year Month Day Time (LST) Temp (°C) Dew Point Temp (°C) Relative Humidity (%) Wind Dir 
(10s degree) Wind Speed (km/h) Visibility (km) Station Pressure (kPa) Weather 

-66.86 52.92 WABUSH A 8504177 2024-08-30 20:00 2024 8 30 20:00 18.1 5.1 42 19 17 16.1 95.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 21:00 2024 8 30 21:00 16.7 5.1 46 19 15 16.1 94.94 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 22:00 2024 8 30 22:00 14.8 5.7 54 17 11 16.1 94.86 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-30 23:00 2024 8 30 23:00 15.9 5.9 51 20 22 16.1 94.77 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 0:00 2024 8 31 0:00 15.9 6.4 53 20 24 16.1 94.7 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 1:00 2024 8 31 1:00 15.2 7.3 59 18 18 16.1 94.63 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 2:00 2024 8 31 2:00 15 7.6 61 20 24 16.1 94.52 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 3:00 2024 8 31 3:00 14.8 6.7 58 19 24 16.1 94.41 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 4:00 2024 8 31 4:00 14.5 6.7 59 19 18 16.1 94.35 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 5:00 2024 8 31 5:00 14.5 7.4 62 21 13 16.1 94.29 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 6:00 2024 8 31 6:00 13.6 9.8 78 21 21 16.1 94.22 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-31 7:00 2024 8 31 7:00 13.8 11.2 84 21 24 11.3 94.19 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-31 8:00 2024 8 31 8:00 13.8 13 95 20 24 9.7 94.15 Rain,Fog 

-66.86 52.92 WABUSH A 8504177 2024-08-31 9:00 2024 8 31 9:00 14.2 13.4 95 21 24 9.7 94.1 Rain,Fog 

-66.86 52.92 WABUSH A 8504177 2024-08-31 10:00 2024 8 31 10:00 14.5 13.7 95 21 24 9.7 94.08 Fog 

-66.86 52.92 WABUSH A 8504177 2024-08-31 11:00 2024 8 31 11:00 16.2 14.3 88 21 28 16.1 94.04 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 12:00 2024 8 31 12:00 17.2 14.2 82 22 26 16.1 94.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 13:00 2024 8 31 13:00 18.4 13.8 74 22 28 16.1 94.01 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 14:00 2024 8 31 14:00 19 13.1 68 23 26 16.1 93.97 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 15:00 2024 8 31 15:00 19.5 12.6 64 23 32 16.1 93.96 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 16:00 2024 8 31 16:00 20.2 12.6 61 23 28 16.1 93.92 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 17:00 2024 8 31 17:00 19.6 12.7 64 22 22 16.1 93.93 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 18:00 2024 8 31 18:00 18.9 12.9 68 21 18 16.1 93.94 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 19:00 2024 8 31 19:00 17.8 13.6 76 23 13 16.1 93.94 Rain 

-66.86 52.92 WABUSH A 8504177 2024-08-31 20:00 2024 8 31 20:00 17.2 10.9 66 25 15 16.1 94.01 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 21:00 2024 8 31 21:00 15.6 11 74 21 9 16.1 94.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 22:00 2024 8 31 22:00 15.7 10.7 72 22 9 16.1 94.06 NA 

-66.86 52.92 WABUSH A 8504177 2024-08-31 23:00 2024 8 31 23:00 15.1 12.3 83 22 13 16.1 94.06 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 0:00 2024 9 1 0:00 14.2 12.7 91 21 11 16.1 94.04 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 1:00 2024 9 1 1:00 12.6 12.2 98 16 8 16.1 94.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 2:00 2024 9 1 2:00 12.1 11.8 98 17 9 16.1 94.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 3:00 2024 9 1 3:00 12.6 12.3 98 20 11 16.1 94 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 4:00 2024 9 1 4:00 12 11.7 98 16 5 16.1 94.01 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 5:00 2024 9 1 5:00 11.3 11.2 99 18 9 3.2 93.95 NA 
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Longitude (x) Latitude (y) Station Name Climate ID Date/Time (LST) Year Month Day Time (LST) Temp (°C) Dew Point Temp (°C) Relative Humidity (%) Wind Dir 
(10s degree) Wind Speed (km/h) Visibility (km) Station Pressure (kPa) Weather 

-66.86 52.92 WABUSH A 8504177 2024-09-01 6:00 2024 9 1 6:00 11.6 11.5 99 18 11 16.1 93.95 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 7:00 2024 9 1 7:00 13.7 13.3 97 18 8 16.1 93.91 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 8:00 2024 9 1 8:00 15.4 13.3 87 17 18 16.1 93.86 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 9:00 2024 9 1 9:00 17 12.8 76 19 21 16.1 93.79 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 10:00 2024 9 1 10:00 17.7 12.6 72 19 28 16.1 93.7 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 11:00 2024 9 1 11:00 19.7 12.1 61 18 34 16.1 93.61 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 12:00 2024 9 1 12:00 20 11.4 57 19 30 16.1 93.49 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 13:00 2024 9 1 13:00 20.4 11.2 55 18 34 16.1 93.4 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 14:00 2024 9 1 14:00 19.6 11.1 58 19 34 16.1 93.36 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 15:00 2024 9 1 15:00 19.5 11.6 60 17 22 16.1 93.27 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 16:00 2024 9 1 16:00 19.6 11.5 59 17 24 16.1 93.16 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 17:00 2024 9 1 17:00 17.9 11.8 67 17 28 16.1 93.1 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 18:00 2024 9 1 18:00 14.9 13.6 92 19 21 16.1 93.1 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 19:00 2024 9 1 19:00 14.7 13.1 90 21 26 16.1 93.16 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 20:00 2024 9 1 20:00 13.9 12.6 92 22 11 16.1 93.18 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 21:00 2024 9 1 21:00 12.9 11.6 92 22 17 16.1 93.22 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 22:00 2024 9 1 22:00 11 9.9 93 28 32 11.3 93.34 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-01 23:00 2024 9 1 23:00 8.7 6.6 86 28 24 16.1 93.45 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 0:00 2024 9 2 0:00 7.8 5.5 85 29 22 16.1 93.55 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 1:00 2024 9 2 1:00 7.6 5.6 87 25 5 16.1 93.67 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 2:00 2024 9 2 2:00 7.5 5.7 88 26 21 16.1 93.71 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 3:00 2024 9 2 3:00 7.3 5.3 87 25 13 16.1 93.73 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 4:00 2024 9 2 4:00 7.1 4.6 84 24 21 16.1 93.75 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 5:00 2024 9 2 5:00 6.9 4.8 87 25 9 16.1 93.79 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 6:00 2024 9 2 6:00 7.2 5 86 23 15 16.1 93.84 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 7:00 2024 9 2 7:00 6.4 5.8 96 26 13 3.2 93.89 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 8:00 2024 9 2 8:00 7.1 5.1 87 26 21 16.1 93.93 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 9:00 2024 9 2 9:00 7.9 5.7 86 24 11 16.1 93.94 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 10:00 2024 9 2 10:00 8.6 4.6 76 26 24 16.1 93.94 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 11:00 2024 9 2 11:00 9.3 4.9 74 26 21 16.1 93.93 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 12:00 2024 9 2 12:00 10.8 4.1 63 23 34 16.1 93.89 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 13:00 2024 9 2 13:00 11.2 5.1 66 25 26 16.1 93.9 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 14:00 2024 9 2 14:00 11 5 66 26 18 16.1 93.88 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 15:00 2024 9 2 15:00 11.4 4.1 61 25 34 16.1 93.89 NA 
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Longitude (x) Latitude (y) Station Name Climate ID Date/Time (LST) Year Month Day Time (LST) Temp (°C) Dew Point Temp (°C) Relative Humidity (%) Wind Dir 
(10s degree) Wind Speed (km/h) Visibility (km) Station Pressure (kPa) Weather 

-66.86 52.92 WABUSH A 8504177 2024-09-02 16:00 2024 9 2 16:00 10.7 4.2 64 26 22 16.1 93.96 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 17:00 2024 9 2 17:00 10.4 3.6 62 27 26 16.1 93.98 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 18:00 2024 9 2 18:00 8.4 4.3 75 28 22 16.1 94.03 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 19:00 2024 9 2 19:00 8.6 3.3 69 27 22 16.1 94.04 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 20:00 2024 9 2 20:00 8 3.3 72 26 17 16.1 94.1 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 21:00 2024 9 2 21:00 6.5 4 84 27 9 16.1 94.11 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 22:00 2024 9 2 22:00 6.8 3.4 79 28 17 16.1 94.12 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-02 23:00 2024 9 2 23:00 5.9 4.4 90 28 11 16.1 94.16 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 0:00 2024 9 3 0:00 6.3 3.5 82 27 15 16.1 94.16 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 1:00 2024 9 3 1:00 6.2 4 86 27 15 16.1 94.16 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 2:00 2024 9 3 2:00 6.1 3.4 83 28 18 16.1 94.18 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 3:00 2024 9 3 3:00 5.4 4.4 93 28 17 16.1 94.17 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 4:00 2024 9 3 4:00 5.5 3.5 87 27 17 16.1 94.2 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 5:00 2024 9 3 5:00 5.4 3.7 89 27 21 16.1 94.21 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 6:00 2024 9 3 6:00 5.5 4 90 27 15 16.1 94.24 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 7:00 2024 9 3 7:00 5.8 3.8 87 27 13 16.1 94.31 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 8:00 2024 9 3 8:00 6.1 3.8 85 28 21 16.1 94.33 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 9:00 2024 9 3 9:00 6.3 3.8 84 29 22 16.1 94.4 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 10:00 2024 9 3 10:00 8 4.3 77 29 24 16.1 94.45 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 11:00 2024 9 3 11:00 8.8 4.2 73 30 18 16.1 94.48 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 12:00 2024 9 3 12:00 9.7 5.1 73 28 13 16.1 94.52 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 13:00 2024 9 3 13:00 9.4 4.6 72 28 26 16.1 94.54 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 14:00 2024 9 3 14:00 9.3 5.2 76 29 18 16.1 94.59 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 15:00 2024 9 3 15:00 9.8 5.1 72 29 22 16.1 94.61 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 16:00 2024 9 3 16:00 9.8 5.6 75 29 32 11.3 94.68 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 17:00 2024 9 3 17:00 10.3 5.3 71 28 22 16.1 94.69 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 18:00 2024 9 3 18:00 8.8 5.3 79 29 21 16.1 94.74 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 19:00 2024 9 3 19:00 8.3 5.6 83 28 18 16.1 94.84 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 20:00 2024 9 3 20:00 7.6 5.3 85 28 13 16.1 94.92 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 21:00 2024 9 3 21:00 7.3 5 85 32 9 16.1 95.01 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 22:00 2024 9 3 22:00 7.4 4.7 83 28 8 16.1 95.08 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-03 23:00 2024 9 3 23:00 6.3 4.5 88 28 8 16.1 95.12 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 0:00 2024 9 4 0:00 6.4 5.2 92 29 13 16.1 95.18 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 1:00 2024 9 4 1:00 5.8 3.8 87 33 17 16.1 95.28 NA 
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Longitude (x) Latitude (y) Station Name Climate ID Date/Time (LST) Year Month Day Time (LST) Temp (°C) Dew Point Temp (°C) Relative Humidity (%) Wind Dir 
(10s degree) Wind Speed (km/h) Visibility (km) Station Pressure (kPa) Weather 

-66.86 52.92 WABUSH A 8504177 2024-09-04 2:00 2024 9 4 2:00 4.6 3.3 91 28 13 16.1 95.34 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 3:00 2024 9 4 3:00 5.1 3.8 91 26 9 16.1 95.37 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 4:00 2024 9 4 4:00 5.3 4 91 27 9 16.1 95.42 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 5:00 2024 9 4 5:00 5.7 4.7 93 28 8 16.1 95.5 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 6:00 2024 9 4 6:00 5.6 4.4 92 25 8 16.1 95.53 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 7:00 2024 9 4 7:00 6.2 4.5 89 25 5 16.1 95.61 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 8:00 2024 9 4 8:00 7.3 4.1 80 26 9 16.1 95.67 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 9:00 2024 9 4 9:00 8.6 3.3 69 24 13 16.1 95.67 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 10:00 2024 9 4 10:00 10.6 3.4 61 25 18 16.1 95.66 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 11:00 2024 9 4 11:00 12.5 3.7 55 22 17 16.1 95.64 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 12:00 2024 9 4 12:00 13.8 3.7 50 23 18 16.1 95.56 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 13:00 2024 9 4 13:00 14.7 5.3 53 23 18 16.1 95.54 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 14:00 2024 9 4 14:00 14.7 6.5 58 20 15 16.1 95.48 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 15:00 2024 9 4 15:00 14.6 7.1 60 19 17 16.1 95.41 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 16:00 2024 9 4 16:00 17.4 8.1 54 21 26 16.1 95.34 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 17:00 2024 9 4 17:00 17.8 9.3 57 20 22 16.1 95.31 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 18:00 2024 9 4 18:00 17.1 9.7 61 21 22 16.1 95.29 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 19:00 2024 9 4 19:00 15.3 9.5 68 20 13 16.1 95.26 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 20:00 2024 9 4 20:00 14.3 10.2 76 19 15 16.1 95.24 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 21:00 2024 9 4 21:00 15.1 11 77 21 21 16.1 95.28 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 22:00 2024 9 4 22:00 15.1 11.2 78 20 17 16.1 95.18 NA 

-66.86 52.92 WABUSH A 8504177 2024-09-04 23:00 2024 9 4 23:00 14.4 11.2 81 19 21 16.1 95.14 NA 
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TYPE DIVIDER TITLE HERE. 

ML 1: Fermont Campsite 
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 Date   Time   Leq-1Hr  L(90) 
2024-08-30 14:08 2:00 PM 62 44.6 

2024-08-30 15:00 3:00 PM 47.1 30.7 

2024-08-30 16:00 4:00 PM 41.6 33.5 

2024-08-30 17:00 5:00 PM 41.9 36.1 

2024-08-30 18:00 6:00 PM 40.5 34.1 

2024-08-30 19:00 7:00 PM 48.9 32.7 

2024-08-30 20:00 8:00 PM 34.3 30.1 

2024-08-30 21:00 9:00 PM 34.2 30.6 

2024-08-30 22:00 10:00 PM 38.9 31.5 

2024-08-30 23:00 11:00 PM 39.7 33.3 

2024-08-31 0:00 12:00 AM 37.1 30.6 

2024-08-31 1:00 1:00 AM 31.3 27.8 

2024-08-31 2:00 2:00 AM 33.7 28.9 

2024-08-31 3:00 3:00 AM 34.9 31.8 

2024-08-31 4:00 4:00 AM 36.2 32.3 

2024-08-31 5:00 5:00 AM 35.3 31.5 

2024-08-31 6:00 6:00 AM 33.1 28.8 

2024-08-31 7:00 7:00 AM 36.8 29 

2024-08-31 8:00 8:00 AM 41.8 37.1 

2024-08-31 9:00 9:00 AM 43.7 37.8 

2024-08-31 10:00 10:00 AM 41.4 34.6 

2024-08-31 11:00 11:00 AM 36.1 32.2 

2024-08-31 12:00 12:00 PM 35.1 30.6 

2024-08-31 13:00 1:00 PM 37 32.5 

2024-08-31 14:00 2:00 PM 40.2 32.8 

2024-08-31 15:00 3:00 PM 42.9 35.9 

2024-08-31 16:00 4:00 PM 38 31.2 

2024-08-31 17:00 5:00 PM 39.9 30.7 

2024-08-31 18:00 6:00 PM 39.2 31.8 

2024-08-31 19:00 7:00 PM 38.4 29.9 

2024-08-31 20:00 8:00 PM 31.9 26.7 

2024-08-31 21:00 9:00 PM 39.4 29.8 

2024-08-31 22:00 10:00 PM 40.1 33.6 

2024-08-31 23:00 11:00 PM 38.5 32.5 

2024-09-01 0:00 12:00 AM 40.5 31.3 

2024-09-01 1:00 1:00 AM 29 22.8 

2024-09-01 2:00 2:00 AM 28.8 22.7 

2024-09-01 3:00 3:00 AM 25 23.1 

2024-09-01 4:00 4:00 AM 28.1 25.9 

2024-09-01 5:00 5:00 AM 28.7 25.9 
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 Date   Time   Leq-1Hr  L(90) 
2024-09-01 6:00 6:00 AM 29.7 26.4 

2024-09-01 7:00 7:00 AM 28.2 24.9 

2024-09-01 8:00 8:00 AM 32.6 27.6 

2024-09-01 9:00 9:00 AM 38.5 32.6 

2024-09-01 10:00 10:00 AM 41.5 36.3 

2024-09-01 11:00 11:00 AM 46 36.5 

2024-09-01 12:00 12:00 PM 46.7 40.8 

2024-09-01 13:00 1:00 PM 44.5 39.5 

2024-09-01 14:00 2:00 PM 44.4 37.5 

2024-09-01 15:00 3:00 PM 43.3 36.8 

2024-09-01 16:00 4:00 PM 45.2 40.2 

2024-09-01 17:00 5:00 PM 46.2 40 

2024-09-01 18:00 6:00 PM 45.4 36 

2024-09-01 19:00 7:00 PM 46.6 34.2 

2024-09-01 20:00 8:00 PM 38.8 29 

2024-09-01 21:00 9:00 PM 34.7 27.7 

2024-09-01 22:00 10:00 PM 39.1 27.9 

2024-09-01 23:00 11:00 PM 40.3 28.7 

2024-09-02 0:00 12:00 AM 39.1 29.3 

2024-09-02 1:00 1:00 AM 31.5 23.9 

2024-09-02 2:00 2:00 AM 30 22.5 

2024-09-02 3:00 3:00 AM 27.2 23.7 

2024-09-02 4:00 4:00 AM 26.8 23.3 

2024-09-02 5:00 5:00 AM 29.3 26.4 

2024-09-02 6:00 6:00 AM 32 27.8 

2024-09-02 7:00 7:00 AM 34.5 29.1 

2024-09-02 8:00 8:00 AM 33.3 29.4 

2024-09-02 9:00 9:00 AM 35.4 27.4 

2024-09-02 10:00 10:00 AM 43 29.7 

2024-09-02 11:00 11:00 AM 39.3 31.4 

2024-09-02 12:00 12:00 PM 46.5 33.2 

2024-09-02 13:00 1:00 PM 45.7 30.6 

2024-09-02 14:00 2:00 PM 43.5 30.9 

2024-09-02 15:00 3:00 PM 45 31.9 

2024-09-02 16:00 4:00 PM 40.9 31.7 

2024-09-02 17:00 5:00 PM 38.2 30.2 

2024-09-02 18:00 6:00 PM 43.1 32.5 

2024-09-02 19:00 7:00 PM 38.3 31.3 

2024-09-02 20:00 8:00 PM 34.1 28.5 

2024-09-02 21:00 9:00 PM 32.2 24.6 
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 Date   Time   Leq-1Hr  L(90) 
2024-09-02 22:00 10:00 PM 29.4 24.3 

2024-09-02 23:00 11:00 PM 37.2 26.5 

2024-09-03 0:00 12:00 AM 30.5 23.5 

2024-09-03 1:00 1:00 AM 31.5 23.4 

2024-09-03 2:00 2:00 AM 32.1 23 

2024-09-03 3:00 3:00 AM - - 

2024-09-03 4:00 4:00 AM 29.5 23.2 

2024-09-03 5:00 5:00 AM - - 

2024-09-03 6:00 6:00 AM 31.3 28.2 

2024-09-03 7:00 7:00 AM 31.7 28.7 

2024-09-03 8:00 8:00 AM 33.9 29.6 

2024-09-03 9:00 9:00 AM 36.7 29.2 

2024-09-03 10:00 10:00 AM 42.4 29.9 

2024-09-03 11:00 11:00 AM 50.9 30.5 
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ML2: DULEY LAKE 

ML2: Duley Lake 
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Date Time Leq-1Hr L(90) 
2024-08-31 10:45 10:45 AM 45.3 28.01 
2024-08-31 11:00 11:00 AM 33.43 28.07 
2024-08-31 12:00 12:00 PM 31.65 25.81 
2024-08-31 13:00 1:00 PM 32.24 27.66 
2024-08-31 14:00 2:00 PM 35.33 28.22 
2024-08-31 15:00 3:00 PM 36.12 28.6 
2024-08-31 16:00 4:00 PM 31.95 24.38 
2024-08-31 17:00 5:00 PM 31.84 24.14 
2024-08-31 18:00 6:00 PM 29.17 23.6 

2024-08-31 19:00 7:00 PM 24.51 22.26 
2024-08-31 20:00 8:00 PM 23.11 19.14 
2024-08-31 21:00 9:00 PM 23.27 19.63 
2024-08-31 22:00 10:00 PM 25.06 21.81 
2024-08-31 23:00 11:00 PM 24.34 20.72 
2024-09-01 0:00 12:00 AM 28.32 20.72 
2024-09-01 1:00 1:00 AM 21.69 19.41 
2024-09-01 2:00 2:00 AM 23.23 20.34 
2024-09-01 3:00 3:00 AM 21.7 20.04 
2024-09-01 4:00 4:00 AM 22.72 21.36 
2024-09-01 5:00 5:00 AM 21.48 20.2 
2024-09-01 6:00 6:00 AM 24.34 21.8 
2024-09-01 7:00 7:00 AM 24.58 21.63 
2024-09-01 8:00 8:00 AM 29.94 22.31 

2024-09-01 9:00 9:00 AM 30.12 25 
2024-09-01 10:00 10:00 AM 35.42 31.33 
2024-09-01 11:00 11:00 AM 40.03 35.25 
2024-09-01 12:00 12:00 PM 43.42 37.35 
2024-09-01 13:00 1:00 PM 41.27 36.49 
2024-09-01 14:00 2:00 PM 40.56 36.16 
2024-09-01 15:00 3:00 PM 53.08 32.25 
2024-09-01 16:00 4:00 PM 42.77 37.67 
2024-09-01 17:00 5:00 PM 41.82 36.95 
2024-09-01 18:00 6:00 PM 43.17 30.66 
2024-09-01 19:00 7:00 PM 45.78 28.47 
2024-09-01 20:00 8:00 PM 23 20.67 
2024-09-01 21:00 9:00 PM 33.3 20.88 

2024-09-01 22:00 10:00 PM 30.11 20.97 
2024-09-01 23:00 11:00 PM 32.9 25.26 
2024-09-02 0:00 12:00 AM 30.27 21.62 
2024-09-02 1:00 1:00 AM 23.45 19.52 
2024-09-02 2:00 2:00 AM 24.87 19.24 
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Date Time Leq-1Hr L(90) 
2024-09-02 3:00 3:00 AM 22.86 19.06 
2024-09-02 4:00 4:00 AM 24.6 19.79 
2024-09-02 5:00 5:00 AM 21.76 20.02 
2024-09-02 6:00 6:00 AM 28.43 21.36 
2024-09-02 7:00 7:00 AM 24.48 20.67 
2024-09-02 8:00 8:00 AM 25.13 20.34 
2024-09-02 9:00 9:00 AM 23.24 20.63 

2024-09-02 10:00 10:00 AM 30.58 20.49 
2024-09-02 11:00 11:00 AM 36.27 27.99 

2024-09-02 12:00 12:00 PM 35.66 27.69 
2024-09-02 13:00 1:00 PM 35.96 26.67 
2024-09-02 14:00 2:00 PM 37.01 28.95 
2024-09-02 15:00 3:00 PM 38.18 29.7 
2024-09-02 16:00 4:00 PM 38.51 27.56 
2024-09-02 17:00 5:00 PM 37.25 24.21 
2024-09-02 18:00 6:00 PM 36.15 26.46 
2024-09-02 19:00 7:00 PM 34.13 21.87 
2024-09-02 20:00 8:00 PM 36.83 25.19 
2024-09-02 21:00 9:00 PM 30.8 20.86 
2024-09-02 22:00 10:00 PM 23.38 20.24 
2024-09-02 23:00 11:00 PM 22.83 19.46 
2024-09-03 0:00 12:00 AM 23.33 18.93 
2024-09-03 1:00 1:00 AM 22.09 18.03 

2024-09-03 2:00 2:00 AM 26.4 20.19 
2024-09-03 3:00 3:00 AM 25.09 19.95 
2024-09-03 4:00 4:00 AM 22.77 18.63 
2024-09-03 5:00 5:00 AM 23.36 19.45 
2024-09-03 6:00 6:00 AM 26 19.92 
2024-09-03 7:00 7:00 AM 27.35 21.65 
2024-09-03 8:00 8:00 AM 27.07 22.34 
2024-09-03 9:00 9:00 AM 29.99 22.96 

2024-09-03 10:00 10:00 AM 30.79 24.33 
2024-09-03 11:00 11:00 AM 36.18 26.12 
2024-09-03 12:00 12:00 PM 33.18 24.25 
2024-09-03 13:00 1:00 PM 34.03 26.02 
2024-09-03 14:00 2:00 PM 32.93 25.34 

2024-09-03 15:00 3:00 PM 37.43 24.57 
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ML3: RIORDAN LAKE 

ML3: Riordan Lake 
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 Date   Time   Leq-1Hr  L(90) 

2024-08-30 18:45 6:00 PM 49.86 31.32 

2024-08-30 19:00 7:00 PM 31.71 29.46 

2024-08-30 20:00 8:00 PM 31.52 28.44 

2024-08-30 21:00 9:00 PM 33.83 30.31 

2024-08-30 22:00 10:00 PM 33.39 29.34 

2024-08-30 23:00 11:00 PM 41.13 32.8 

2024-08-31 0:00 12:00 AM 40.74 38.64 

2024-08-31 1:00 1:00 AM 40.01 37.81 

2024-08-31 2:00 2:00 AM 39.46 37.64 

2024-08-31 3:00 3:00 AM 42.45 40.38 

2024-08-31 4:00 4:00 AM 42.95 40.98 

2024-08-31 5:00 5:00 AM 41.11 39.27 

2024-08-31 6:00 6:00 AM 39.72 32.88 

2024-08-31 7:00 7:00 AM 37.95 33.38 

2024-08-31 8:00 8:00 AM 43.41 40 

2024-08-31 9:00 9:00 AM 45.34 42.44 

2024-08-31 10:00 10:00 AM 44.09 41 

2024-08-31 11:00 11:00 AM 46.66 43.97 

2024-08-31 12:00 12:00 PM 44.77 42.36 

2024-08-31 13:00 1:00 PM 44.89 42.32 

2024-08-31 14:00 2:00 PM 44.85 41.96 

2024-08-31 15:00 3:00 PM 48.04 45.09 

2024-08-31 16:00 4:00 PM 45.07 41.53 

2024-08-31 17:00 5:00 PM 43.93 39.31 

2024-08-31 18:00 6:00 PM 40.38 36.08 

2024-08-31 19:00 7:00 PM 36.84 33.88 

2024-08-31 20:00 8:00 PM 32.8 24.77 

2024-08-31 21:00 9:00 PM 23.22 20.99 

2024-08-31 22:00 10:00 PM 25.41 21.65 

2024-08-31 23:00 11:00 PM 27.56 19.97 

2024-09-01 0:00 12:00 AM 29.95 24.79 

2024-09-01 1:00 1:00 AM 23.69 21.39 

2024-09-01 2:00 2:00 AM 24.45 21.68 

2024-09-01 3:00 3:00 AM 21.88 19.59 

2024-09-01 4:00 4:00 AM 20.31 19.02 
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 Date   Time   Leq-1Hr  L(90) 

2024-09-01 5:00 5:00 AM 20.95 19.09 

2024-09-01 6:00 6:00 AM 28.28 20.26 

2024-09-01 7:00 7:00 AM 29.12 25.28 

2024-09-01 8:00 8:00 AM 32.93 26.94 

2024-09-01 9:00 9:00 AM 38.96 35.44 

2024-09-01 10:00 10:00 AM 40.16 36.33 

2024-09-01 11:00 11:00 AM 40.39 36.79 

2024-09-01 12:00 12:00 PM 44.46 39.7 

2024-09-01 13:00 1:00 PM 45.83 40.71 

2024-09-01 14:00 2:00 PM 45.08 39.6 

2024-09-01 15:00 3:00 PM 41.39 36.95 

2024-09-01 16:00 4:00 PM 43.61 38.68 

2024-09-01 17:00 5:00 PM 41.71 37.82 

2024-09-01 18:00 6:00 PM 49.02 38.17 

2024-09-01 19:00 7:00 PM 46.83 40.84 

2024-09-01 20:00 8:00 PM 37.08 29.61 

2024-09-01 21:00 9:00 PM 38.6 33.45 

2024-09-01 22:00 10:00 PM 42.05 32.01 

2024-09-01 23:00 11:00 PM 44.16 39.95 

2024-09-02 0:00 12:00 AM 43.37 37.7 

2024-09-02 1:00 1:00 AM 37.77 35.35 

2024-09-02 2:00 2:00 AM 39.39 36.41 

2024-09-02 3:00 3:00 AM 37.64 35.6 

2024-09-02 4:00 4:00 AM 36.79 34.87 

2024-09-02 5:00 5:00 AM 32.45 29.32 

2024-09-02 6:00 6:00 AM 34.78 31 

2024-09-02 7:00 7:00 AM 38 31.68 

2024-09-02 8:00 8:00 AM 37.19 32.8 

2024-09-02 9:00 9:00 AM 41.22 37.97 

2024-09-02 10:00 10:00 AM 41.51 39.06 

2024-09-02 11:00 11:00 AM 45.65 41.87 

2024-09-02 12:00 12:00 PM 47.62 43.38 

2024-09-02 13:00 1:00 PM 47.33 41.79 

2024-09-02 14:00 2:00 PM 47.22 41.83 

2024-09-02 15:00 3:00 PM 48.78 45.82 
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 Date   Time   Leq-1Hr  L(90) 

2024-09-02 16:00 4:00 PM 48.03 44.99 

2024-09-02 17:00 5:00 PM 46.47 43.1 

2024-09-02 18:00 6:00 PM 46.75 43.68 

2024-09-02 19:00 7:00 PM 42.64 39.53 

2024-09-02 20:00 8:00 PM 39.63 35.26 

2024-09-02 21:00 9:00 PM 40.87 38.54 

2024-09-02 22:00 10:00 PM 41.73 38.66 

2024-09-02 23:00 11:00 PM 40.8 36.25 

2024-09-03 0:00 12:00 AM 38.45 35.21 

2024-09-03 1:00 1:00 AM 36.75 33.94 

2024-09-03 2:00 2:00 AM 39.94 35.96 

2024-09-03 3:00 3:00 AM 38.09 30.39 

2024-09-03 4:00 4:00 AM 37.53 30.97 

2024-09-03 5:00 5:00 AM 34.92 28.97 

2024-09-03 6:00 6:00 AM 38.15 35.62 

2024-09-03 7:00 7:00 AM 37.71 34.59 

2024-09-03 8:00 8:00 AM 37.7 28.84 

2024-09-03 9:00 9:00 AM 39.92 37.02 

2024-09-03 10:00 10:00 AM 37.12 33.1 

2024-09-03 11:00 11:00 AM 39.63 35.16 

2024-09-03 12:00 12:00 PM 43.25 35.35 

2024-09-03 13:00 1:00 PM 42.1 35.44 
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Date Time Leq-1Hr L(90) 

2024-08-30 15:46 3:00 PM 54 29.2 

2024-08-30 16:00 4:00:00 PM 46.6 29.3 

2024-08-30 17:00 5:00:00 PM 38.9 29.7 

2024-08-30 18:00 6:00:00 PM 38.6 28.9 

2024-08-30 19:00 7:00:00 PM 38.3 25.2 

2024-08-30 20:00 8:00:00 PM 40.8 27.1 

2024-08-30 21:00 9:00:00 PM 34 27.4 

2024-08-30 22:00 10:00:00 PM 38.2 26.5 

2024-08-30 23:00 11:00:00 PM 30.2 27.7 

2024-08-31 0:00 12:00:00 AM 32 27.7 

2024-08-31 1:00 1:00:00 AM 31 27.8 

2024-08-31 2:00 2:00:00 AM 33.5 30 

2024-08-31 3:00 3:00:00 AM 34.3 30.7 

2024-08-31 4:00 4:00:00 AM 36.2 31.4 

2024-08-31 5:00 5:00:00 AM 36.2 31.2 

2024-08-31 6:00 6:00:00 AM 37 30.9 

2024-08-31 7:00 7:00:00 AM 34.8 29.8 

2024-08-31 8:00 8:00:00 AM 34.9 29 

2024-08-31 9:00 9:00:00 AM 40 31.6 

2024-08-31 10:00 10:00:00 AM 36.8 30.4 

2024-08-31 11:00 11:00:00 AM 38.7 31.7 

2024-08-31 12:00 12:00:00 PM 38.7 30.5 

2024-08-31 13:00 1:00:00 PM 42.5 33.5 

2024-08-31 14:00 2:00:00 PM 44.6 34.7 

2024-08-31 15:00 3:00:00 PM 46.6 35.8 

2024-08-31 16:00 4:00:00 PM 42.3 33.8 

2024-08-31 17:00 5:00:00 PM 40.6 29.3 

2024-08-31 18:00 6:00:00 PM 46.7 28.9 

2024-08-31 19:00 7:00:00 PM 39 27.1 

2024-08-31 20:00 8:00:00 PM 48.9 28.2 

2024-08-31 21:00 9:00:00 PM 32.3 29.1 

2024-08-31 22:00 10:00:00 PM 32.1 26.9 

2024-08-31 23:00 11:00:00 PM 31.2 27.1 

2024-09-01 0:00 12:00:00 AM 34.8 32 

2024-09-01 1:00 1:00:00 AM 33.4 30.4 
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Date Time Leq-1Hr L(90) 

2024-09-01 2:00 2:00:00 AM 38.9 31.7 

2024-09-01 3:00 3:00:00 AM 31.2 28.9 

2024-09-01 4:00 4:00:00 AM 30.1 27.2 

2024-09-01 5:00 5:00:00 AM 28.9 26.8 

2024-09-01 6:00 6:00:00 AM 29.9 27.5 

2024-09-01 7:00 7:00:00 AM 30.3 25.5 

2024-09-01 8:00 8:00:00 AM 30.2 25.6 

2024-09-01 9:00 9:00:00 AM 37.9 27.5 

2024-09-01 10:00 10:00:00 AM 46.1 30.7 

2024-09-01 11:00 11:00:00 AM 42.5 33.2 

2024-09-01 12:00 12:00:00 PM 45.4 36.6 

2024-09-01 13:00 1:00:00 PM 47.1 37.4 

2024-09-01 14:00 2:00:00 PM 49.4 36.9 

2024-09-01 15:00 3:00:00 PM 43.3 34.8 

2024-09-01 16:00 4:00:00 PM 55.6 36.8 

2024-09-01 17:00 5:00:00 PM 42.3 30.7 

2024-09-01 18:00 6:00:00 PM 41.2 31.3 

2024-09-01 19:00 7:00:00 PM 40.4 29.1 

2024-09-01 20:00 8:00:00 PM 35.8 22.8 

2024-09-01 21:00 9:00:00 PM 38.9 25.8 

2024-09-01 22:00 10:00:00 PM 41.8 30.3 

2024-09-01 23:00 11:00:00 PM 47.1 37.1 

2024-09-02 0:00 12:00:00 AM 40.9 31.7 

2024-09-02 1:00 1:00:00 AM 33.5 28.4 

2024-09-02 2:00 2:00:00 AM 33.9 28.7 

2024-09-02 3:00 3:00:00 AM 33.4 28.4 

2024-09-02 4:00 4:00:00 AM 31.7 29 

2024-09-02 5:00 5:00:00 AM 31.2 28.4 

2024-09-02 6:00 6:00:00 AM 32.4 28.5 

2024-09-02 7:00 7:00:00 AM 30 25.1 

2024-09-02 8:00 8:00:00 AM 34.8 27.5 

2024-09-02 9:00 9:00:00 AM 31.6 27.1 

2024-09-02 10:00 10:00:00 AM 39.2 29.2 

2024-09-02 11:00 11:00:00 AM - - 

2024-09-02 12:00 12:00:00 PM 50.9 34.4 



May 2025 CA0038713.5261 

 

 

 
  

 

Date Time Leq-1Hr L(90) 

2024-09-02 13:00 1:00:00 PM 48.1 33.9 

2024-09-02 14:00 2:00:00 PM 51.7 37 

2024-09-02 15:00 3:00:00 PM 48.9 33.3 

2024-09-02 16:00 4:00:00 PM 50.2 35.9 

2024-09-02 17:00 5:00:00 PM 46.5 35.6 

2024-09-02 18:00 6:00:00 PM 44.9 32.9 

2024-09-02 19:00 7:00:00 PM 42.8 31.9 

2024-09-02 20:00 8:00:00 PM 37.9 30.5 

2024-09-02 21:00 9:00:00 PM 38.9 33.3 

2024-09-02 22:00 10:00:00 PM 38.3 32.2 

2024-09-02 23:00 11:00:00 PM 51.1 32.2 

2024-09-03 0:00 12:00:00 AM 36.4 30.4 

2024-09-03 1:00 1:00:00 AM 37.2 31.3 

2024-09-03 2:00 2:00:00 AM 38.4 32.3 

2024-09-03 3:00 3:00:00 AM 37.5 30.2 

2024-09-03 4:00 4:00:00 AM 39.5 33.5 

2024-09-03 5:00 5:00:00 AM 39.1 34.2 

2024-09-03 6:00 6:00:00 AM 39.5 35.4 

2024-09-03 7:00 7:00:00 AM 37.8 34.9 

2024-09-03 8:00 8:00:00 AM 37.9 34.4 

2024-09-03 9:00 9:00:00 AM 43.2 33.7 

2024-09-03 10:00 10:00:00 AM 44.2 35.1 

2024-09-03 11:00 11:00:00 AM 44.9 35.6 

2024-09-03 12:00 12:00:00 PM 49 34.4 

2024-09-03 13:00 1:00:00 PM 50.9 32.9 
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Study Limitations 

WSP Canada Inc. (WSP) has prepared this document in a manner consistent with that level of care and skill 
ordinarily exercised by members of the engineering and science professions currently practising under similar 
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints 
applicable to this document. No warranty, express or implied, is made. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, has 
been prepared by WSP for the sole benefit of Champion Iron Mines. It represents WSP’s professional judgement 
based on the knowledge and information available at the time of completion. WSP is not responsible for any 
unauthorized use or modification of this document. All third parties relying on this document do so at their own risk. 

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain 
to the specific project, site conditions, design objective, development and purpose described to WSP by Champion 
Iron Mines and are not applicable to any other project or site location. In order to properly understand the factual 
data, interpretations, suggestions, recommendations and opinions expressed in this document, reference must be 
made to the entire document. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as 
well as all electronic media prepared by WSP are considered its professional work product and shall remain the 
copyright property of WSP. Champion Iron Mines may make copies of the document in such quantities as are 
reasonably necessary for those parties conducting business specifically related to the subject of this document or 
in support of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to unauthorized 
modification, deterioration and incompatibility and therefore no party can rely solely on the electronic media versions 
of this document. 
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Executive Summary 

The Kamistiatusset (Kami) Iron Ore Mine Project (the Project) is a proposed iron ore mine in Newfoundland and 
Labrador. The Project was originally proposed by the Alderon Iron Ore Corporation (Alderon) and underwent a 
provincial and federal environmental impact assessment from 2011 to 2013, including a comprehensive baseline 
program that was completed in 2011 and 2012. In 2021, Champion Iron Mines Ltd. (Champion) completed the 
acquisition of the Project from Alderon. Champion is proposing several changes to the Project design proposed by 
Alderon through the previous Environmental Impact Statement (EIS) and planning to submit a Project Registration 
to the Newfoundland and Labrador Environmental Assessment Division of the Ministry of the Environment and 
Climate Change in 2024. 

The light baseline program is part of a comprehensive baseline field program that documents the existing natural 
and socio-economic environments in the anticipated area of the Project. This light baseline report describes existing 
light levels at representative locations that may be influenced by the Project and was prepared to support the Project 
Registration and assessment of effects from the revised Project design changes. 

To assess the change in light due to the Project, it is necessary to characterize existing light conditions (i.e., levels 
of sky quality and light trespass). Sky quality and light trespass measurements were collected during two field 
surveys: a program during winter conditions (i.e., ground covered in snow, absence of leaves on trees) on the night 
of April 9, 2024, and a program during summer conditions on the nights of August 31, 2024 and September 1, 2024. 
The measurements were taken under various cloud conditions (i.e., clear skies and/or overcast), after astronomical 
twilight and while the moon was set so there was no impact on light levels from the sun or the moon. 

A review of existing information was conducted to determine appropriate measurement locations for the light 
baseline program that were representative of sensitive receptors in the vicinity of the Project. Available information 
was collected from mapping of the area surrounding the Project. Based on an analysis of available information, 
12 locations for the winter field program and 15 locations for the summer program were selected. 

The light trespass measurements were carried out using a Solar Light PMA2100 photometer and a PMA2131 
scotopic detector and a Unihedron Sky Quality Meter was used to gather information on existing sky glow levels. 
The measurements were made at each identified measurement location following standard practices as per the 
Illuminating Engineering Society of North America (IESNA) and Commission Internationale de I'Éclairage (CIE) 
guidelines (IESNA 2000; CIE 2017). The CIE light classification system consists of a set of illuminance zones, 
identified as E0 to E4, ranging from intrinsically dark landscapes to areas of high ambient brightness (CIE 2017; 
Narisada and Schreuder 2004). Each illuminance zone has associated limits for light trespass and sky quality. 

Table ES-1 summarizes the measured average illuminance levels and sky quality at the identified measurement 
locations. The CIE zone classification light trespass limits were met at the measurement locations except for M06, 
M07, and M11, where commercial lighting dominated. The sky quality measured at measurement locations away 
from Fermont, Wabush and Labrador City met the sky quality limit for CIE zone classification E1 and E2. Locations 
in Fermont, Wabush and Labrador City were impacted by commercial lights and streetlights and met the sky quality 
limit for CIE zone classification E3, except for M06 and M07. 
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Table ES-1: Existing Light Trespass and Sky Quality at Measurement Locations 

Location ID Measurement Location 
Description Key Light Sources 

Illuminance (lux) Sky Quality (mag/arcsec2) 
CIE Zone 

Winter Summer 
Night 1 

Summer 
Night 2 Winter Summer 

Night 1 
Summer 
Night 2 

M01 Residences, Fermont QC Residential Lights 0.004 0.154 0.548 20.01 18.43 16.96 E3 – suburban 
centres 

M02 Horizon-Blanc High School, 
Fermont QC  

Internal/External 
School Lights 0.424 1.258 1.135 18.61 17.02 16.83 E3 – suburban 

centres 

M03 Duley Lake Provincial Park 
Entrance, Labrador City NL None 0.007 0.006 0.006 20.73 20.32 20.97 E1 – natural 

M04 Duley Lake Provincial Park, 
Labrador City NL None 0.007 0.014 0.005 20.72 19.96 20.81 E1 – natural 

M05 
Residences South of Duley 
Lake Provincial Park, 
Labrador City NL 

None 0.003 0.010 0.008 20.31 20.17 20.66 E2 – rural 

M06 Drake Ave and Avalon Dr 
Intersection, Labrador City NL Commercial Lights 6.835 12.475 13.158 16.04 14.42 14.52 E3 – suburban 

centres 

M07 Labrador Mall Parking Lot, 
Labrador City NL Commercial/Streetlights 19.503 20.139 18.098 12.32 12.46 11.86 E3 – suburban 

centres 

M08 Dog Park, Labrador City NL Residential Lights 0.220 0.026 0.025 18.16 19.47 19.01 E3 – suburban 
centres 

M09 Open Space near Jean Lake, 
Wabush NL Streetlights 0.034 0.235 0.268 20.02 19.55 17.61 E3 – suburban 

centres 

M10 Reid St and Whiteway Dr 
Intersection, Wabush NL Streetlights 1.056 0.531 0.549 16.88 17.08 17.34 E3 – suburban 

centres 

M11 1 Grenfell Dr, Wabush NL Commercial Lights 2.744 1.441 1.898 15.68 16.49 15.27 E3 – suburban 
centres 

M12 South End of Snow’s Dr, 
Wabush NL Streetlights 0.103 0.835 0.350 19.76 16.82 18.36 E3 – suburban 

centres 

M13 (Summer Only) Elephant Head Lake, Wabush 
NL None N/D 0.006 0.028 n/d 20.38 20.62 E1 – natural 

M14 (Summer Only) Riordan Lake, NL None N/D 0.005 0.028 n/d 20.08 20.25 E1 – natural 

M15 (Summer Only) Long Lake, NL None N/D 0.005 n/d n/d 20.40 N/D E1 – natural 
CIE = Commission Internationale de I'Éclairage; lux = lumens per square metre; mag/arcsec2 = magnitude per square arc second; N/D = no data collected.
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Glossary and Units of Measure 

Term Definition 

Astronomical twilight 
The time when the centre of the sun is between 12° and 18° below the horizon. From the end of 
astronomical twilight in the evening to the beginning of astronomical twilight in the morning, the sky 
is dark enough for all astronomical observations (away from urban light pollution). 

Candela The luminous intensity of a lighting source measured in candelas (cd = lumen/steradian) 

Illuminance 
The total luminous flux incident on a surface per unit area (i.e., lumens per m2). It is a measure of 
the intensity of the incident light, wavelength-weighted by the luminosity function to correlate with 
human brightness perception, and is the standard metric for lighting levels, measured in lux. 

Lumen The unit of luminous flux produced by a source. 

Luminance The perceived brightness of an object which has been illuminated by a source. The luminance of an 
object depends on its material characteristics and reflectance. It is measured in candelas per m2. 

Magnitude per square 
arc second 
(mag/arcsec2) 

A relative measure of the brightness of the sky. The natural background is 21.6, and the smaller the 
number the brighter the sky or celestial object. One magnitude level of difference corresponds to a 
factor of 2.5 change in brightness. 

Zenith An imaginary point directly “above” a particular location, on the imaginary celestial sphere. “Above” 
means in the vertical direction opposite to the apparent gravitational force at that location. 

Units of Measure Definition 

% percent 
° degree 
± plus or minus 
lux lumens per square metre 
m metre 
m2 square metre 
mag/arcsec2 magnitude per square arc second 
km kilometre 
km2 square kilometre 
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1.0 INTRODUCTION 
The Kamistiatusset (Kami) Iron Ore Mine Project (the Project) is a proposed iron ore mine in Newfoundland and 
Labrador. The Project site is located approximately seven kilometres southwest of the Town of Wabush, ten 
kilometres south of the Town of Labrador City, and five kilometres northeast of Ville de Fermont, Québec 
(Figure 1-1).   

The Project was originally proposed by the Alderon Iron Ore Corporation (Alderon) and underwent a provincial and 
federal environmental impact assessment from 2011 to 2013, including a comprehensive baseline program that 
was completed in 2011 and 2012. The Project was released from the provincial and federal EA process in 2014. In 
2021, Champion Iron Limited (through its subsidiary 12364042 Canada Inc, herein referred to as Champion) 
completed the acquisition of the Project from Alderon.   

Champion is proposing several improvements to the Project design proposed by Alderon through the previous 
Environmental Impact Statement (EIS). These proposed improvements include optimizations to the Project’s water 
management strategy and modernization of the proposed ore handling, conveyance, and processing. Champion’s 
objective for the Kami Project is to produce high purity (>67.5%) iron concentrate, which can be used as direct 
reduction pellet feed for electric arc furnaces in the green steel supply chain.  

Champion submitted a Project Registration document to the NL Department of Environment and Climate Change 
(the Department) in April 2024 to restart the EA process for the Project. On June 13, 2024, the Minister issued a 
Decision Letter to Champion concluding that an EIS would be required for the Project. EIS Guidelines were issued 
for the Project on December 19, 2024, that includes requirements for baseline studies.  

To support the EIS process, Champion has commissioned the services of WSP Canada Inc. (WSP) to complete a 
comprehensive baseline field program that documents the existing natural and socio-economic environments in the 
anticipated area of the Project, and this light baseline report represents a component of the comprehensive baseline 
program. The light baseline study was undertaken to provide context from which effects to light could be evaluated 
and inform the development of mitigation measures and follow-up effect monitoring programs in the EIS. Champion 
is planning to submit the EIS to the Newfoundland and Labrador Environmental Assessment Division of the 
Department of Environment and Climate Change in 2025. 

1.1 Overview of the Kami Iron Ore Mine 
Figure 1-1 outlines some of the main components of the Project site including: 

 Open Pit (Rose Pit);

 Mine rock stockpile;

 Ore stockpiles (operational and reserve);

 Tailings management facility (TMF);

 Overburden stockpile;

 Processing infrastructure including crushing and concentrating; and

 Ancillary infrastructure to support the mine and process plant.
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2.0 RATIONALE AND OBJECTIVES 
The purpose of the light baseline report is to describe existing conditions related to light in areas that may be affected 
by the Project. This information will contribute to the comprehensive baseline program which assesses the social 
and environmental management planning of the Project. 

Existing conditions data requirements were identified using provincial and federal legislation, guidelines, and 
standards where applicable. 

The objectives for the light baseline report were to: 

 Compile available existing information and prepare the light existing conditions report in support of the Project
Registration and assessment of effects from the revised Project design changes.

 Implement field studies to collect up-to-date existing light conditions.

 Describe and summarize the existing information and data collected, with reference to relevant reports.

 Describe methods used to conduct light field programs to establish existing conditions related to summer and
winter conditions.

 Present results describing nighttime light levels under existing conditions.

This light baseline report provides a description of the light resources known to be present, or that may be present, 
in areas where potential effects of the Project may occur (Section 3.0 provides a description of study areas). This 
report focuses on the presentation of available data and does not include predictive modelling or an assessment of 
effects of the Project. This information, along with a discussion of future trends associated with light (both with and 
without the proposed Project) will be presented in the EIS. 

3.0 STUDY AREA 
The work completed to prepare the light baseline report was focused spatially within the light local study area (LSA) 
and regional study area (RSA) defined for the Project. The light LSA is an 8 km buffer from the Site Assessment 
Area, which considers surrounding areas that might be impacted by the Project including all potential transmission 
line routes and corridors. The light RSA is defined as a 15 km area around the Site Assessment Area which was 
developed to provide context for assessment of potential Project effects and to provide an appropriate scale for 
cumulative effects assessment for light.  

The study areas for the assessment of Project-related effects on light are shown in Figure 3-1. 
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4.0 METHODS 
4.1 Standards and Guidelines 
Guidance to establish the existing conditions related to light was taken from the following documents: 

 Commission Internationale de L’Éclairage (CIE) Guide on the Limitation of the Effects of Obtrusive Light from
Outdoor Lighting Installations (CIE 2017)

 Illuminating Engineering Society of North America (IESNA) Light Trespass: Research, Results and
Recommendations (IESNA 2000)

 Institution of Lighting Professionals (ILP) Guidance Note 01/20 Guidance note for the reduction of obtrusive
light (ILP 2020)

4.2 Description of Technical Terms 
The following are descriptions of key concepts and definitions used in the assessment of light: 

 “Light trespass” refers to the effect of light or illuminance (measured in lumens per m2 or “lux”) that strays from
its intended purpose onto neighbouring areas, illuminating areas where lighting may be undesirable – refer to
Section 4.2.1 for additional information.

 “Sky glow” refers to stray light being scattered in the atmosphere due to a project, resulting in a brightening of
the natural sky background level and reduction in star visibility – refer to Section 4.2.2 for additional information.

Additional information on technical terms is provided in the Glossary. 

4.2.1 Light Trespass 
Light trespass is the unintended direct illumination of nearby off-site locations by a light source. Illuminance has 
been selected as the indicator to represent the light trespass levels for this assessment. To put the illuminance 
levels into context, the illuminance levels associated with common sources are provided in Table 4-1. 

Table 4-1: Summary of Illumination Levels Associated with Common Sources 

Example Illuminance Source Illuminance 
(lux) 

Moonless overcast night sky(a) 0.0001 
Moonless clear night sky with airglow(a) 0.002 
Full moon on a clear night(a) 0.27 
Family living room(b) 50 
Hallway(c) 80 
Office lighting(d) 320-500
Overcast day(a) 1,000 
Full daylight (not direct sun)(a) 10,000-25,000 

(a) Schlyter 2009.
(b) Australian Greenhouse Office 1998.
(c) Australian Greenhouse Office 2005.
(d) US Department of Labour 2010.
lux = lumens per square metre.
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4.2.2 Sky Glow 
Sky glow is the illumination of the night sky due to the scattering and reflection of light rays radiated in directions 
above the horizontal plane or reflected from the ground and buildings by aerosols present in the night sky. This 
results in a loss of contrast which reduces the number of visible stars and produces a visible glow in the direction 
of the light source. One metric used to characterize sky glow is the change in sky brightness compared to a natural 
dark sky (% brightness above natural dark sky background). Another closely related metric is sky quality: the brighter 
the sky, the lower its sky quality. Table 4-2 provides a list of reference sky quality and equivalent sky glow levels. 

Table 4-2: Summary of Commonly Seen Sky Quality and Sky Glow in Percent Above Natural Dark 
Sky Background 

Example Sky Quality(a) 
(mag/arcsec2) 

Sky Glow(b) 
(% Brightness above 

Natural Dark Sky Background) 
Standard natural background (zero sky glow) 21.6 0 
Limit for astronomical site of international standing 21.5 10 
Limit for dark sky site for most astronomers 21.2 40 
Full moon night sky 18 3,000 
Common densely populated area in North America 17 7,000 
Clear sky 30 minutes after sunset 15 43,000 
Heavily overcast sky 8 2.7 × 107 
Clear daytime sky 3 2.7 × 109 

Source: Narisada and Schreuder 2004. 
(a) Sky quality is a measure of sky brightness – this field measurement is converted into units of luminance, from which sky glow is obtained.
(b) Sky glow defined as percent brightness above natural dark sky background.
mag/arcsec2 = magnitude per square arc second.

4.3 Reference Limits 
The quantification of changes to sky glow and light trespass are based on the CIE environmental lighting zones 
(CIE 2017), as described in Table 4-3. The CIE light classification system consists of a set of illuminance zones, 
identified as E0 to E4, ranging from intrinsically dark landscapes to areas of high ambient brightness (CIE 2017). 

Table 4-3: Environmental Lighting Zones 
Zone Surrounding Lighting Environment Examples 

E0 Protected Intrinsically Dark UNESCO Starlight Reserves, IDA Dark Sky Parks, major optical 
observatories 

E1 Natural Dark Relatively uninhabited rural areas, National Parks, Areas of 
Outstanding Natural Beauty, IDA buffer zones 

E2 Rural Low district brightness Sparsely inhabited rural areas, village or relatively dark outer 
suburban locations 

E3 Suburban Medium district brightness Well inhabited rural and urban settlements, small town centres of 
suburban locations 

E4 Urban High district brightness Town and city centres and other commercial areas 
Source: CIE 2017; ILP 2020. 
CIE = Commission Internationale de I'Éclairage; ILP = Institution of Lighting Professionals; UNESCO = United Nations Educational, Scientific 
and Cultural Organization; IDA = International Dark-Sky Association. 
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Limits for light trespass attributable to Project light sources may be determined based on the CIE environmental 
lighting zone for the area. The CIE lighting zone light trespass limits are provided in Table 4-4. 

Table 4-4: Maximum Values of Vertical Illuminance 

Environmental Zone Recommended Light Trespass Limit 
(lux) 

E0 0 
E1 0.1 
E2 1 
E3 2 
E4 5 

Source: CIE 2017. 
CIE = Commission Internationale de I'Éclairage; lux = lumens per square metre. 

Sky glow limits have been established for each environmental lighting zone based on sky quality recommendations 
from the Institution of Lighting Professionals (ILP 2020). The sky glow limit in terms of sky glow and sky quality for 
each environmental lighting zone is defined in Table 4-5. 

Table 4-5: Suggestions for the Limitations of Sky Glow 

Environmental Zones Sky Glow 
(% Brightness above Natural Dark Sky) 

Sky Quality 
(mag/arcsec2) 

E0 <175% 20.5+ 
E1 175% to 337% 20 to 20.5 
E2 337% to 43,553% 15 to 20 
E3 

>43,553% <15 
E4 

Source: ILP 2020. 
< = less than; > = greater than; mag/arcsec2 = magnitude per square arc second. 

4.4 Review of Existing Information 
Existing data were reviewed for the RSA and LSA. Light measurement data were obtained from the previous EIS 
(Alderon 2012), for which baseline sky quality measurements were carried out in Wabush, Labrador City, 
Duley Lake, and Fermont (Table 4-6). 

As the baseline sky quality data were over 10 years old and the field program did not include the measurement of 
light trespass, baseline light field programs were carried out in 2024 to update the previous baseline and confirm 
current baseline conditions. Information was obtained from publicly available imagery (e.g., Google Earth) and from 
Champion to identify measurement locations for the field programs which were representative of sensitive receptors 
in the RSA and LSA (see Section 4.5). Measurement locations typically include permanent or seasonal residences, 
hotels/motels, hospitals, campgrounds, and areas of importance to Indigenous Peoples. 
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Table 4-6: Previous Environmental Impact Statement Sky Quality Measurements 
Urban 
Area 

UTM Easting 
(m) 

UTM Northing 
(m) Date Time Weather Measured Sky Quality 

(mag/arcsec2) 

Fermont 
629527 5851237 June 16 00:30 Clear 19.11 to 19.39 
628725 5851306 June 16 00:40 Clear 19.04 to 19.47 

Duley 
Lake 

633982 5862247 June 16 00:50 Clear 20.07 to 20.17 
634724 5862503 June 16 00:55 Clear 20.08 to 20.18 
634990 5861243 June 16 01:00 Clear 20.06 to 20.26 

Labrador 
City 

640781 5868070 June 17 00:45 Scattered Clouds 17.68 to 17.90 
639472 5868467 June 17 00:00 High Scattered Clouds 15.37 to 16.47 
640363 5866674 June 17 00:50 Scattered Clouds 18.45 to 18.77 

Wabush 
643205 5862975 June 17 00:20 Cloudy 19.08 to 19.24 
643509 5863591 June 17 00:30 High Scattered Clouds 19.14 to 19.24 
642889 5864015 June 17 00:15 Cloudy 18.36 to 18.56 

Note: Easting and Northing were reversed in the previous EIS and are corrected in the Table 6. 

4.5 Baseline Field Program 
Existing light levels were collected through two field programs to quantify the existing conditions during different 
weather conditions and seasons (Table 4-7). The first field program, carried out under winter conditions (i.e., ground 
covered in snow, absence of leaves on trees), was undertaken between April 10 and 11, 2024 at 12 measurement 
locations. The second field program, carried out under summer conditions, was undertaken between August 31 and 
September 2, 2024. In addition to the 12 locations measured during the winter field program, 3 measurement 
locations were added to the summer field program, which were not considered accessible during the winter field 
program due to snow and nighttime road conditions. Both surveys were designed to align with guidance from the 
CIE (2017). Table 4-8 summarizes all measurement locations for both the winter and summer field programs, 
including their CIE zone based on the classification system provided in Table 4-3, and their locations are shown in 
Figure 4-1. Measurement locations in Fermont, Wabush and Labrador City were considered to be CIE zone E3 
(suburban centres), while remote locations were considered to be CIE zone E1 (natural) and rural areas were 
considered to be CIE zone E2 (rural). 

Table 4-7: Baseline Light Surveys Weather Conditions 
Survey Type Dates Number of Locations Measured Weather Conditions 

Light survey during winter 
conditions April 9 to 11, 2024 12 Clear skies, snow on 

ground 
Light survey during 
summer conditions August 31 to September 2, 2024 15 Clear skies and cloudy 

skies 
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Table 4-8: Light Baseline Field Programs Measurement Locations 

Location ID Measurement Location Description CIE Zone 
Classification 

Universal Transverse 
Mercator Location 

(17N) 
Easting (m) Northing (m) 

M01 Residences, Fermont QC E3 1436047 5940949 
M02 Horizon-Blanc High School, Fermont QC E3 1435297 5940786 

M03 Duley Lake Provincial Park Entrance, 
Labrador City NL E1 1438681 5952571 

M04 Duley Lake Provincial Park, Labrador City NL E1 1439026 5952876 

M05 Residences South of Duley Lake Provincial Park, 
Labrador City NL E2 1439872 5951771 

M06 Drake Ave and Avalon Dr Intersection, 
Labrador City NL E3 1444411 5959614 

M07 Labrador Mall Parking Lot, Labrador City NL E3 1443122 5959797 
M08 Dog Park, Labrador City NL E3 1444279 5958110 
M09 Open Space near Jean Lake, Wabush NL E3 1447694 5954995 
M10 Reid St and Whiteway Dr Intersection, Wabush NL E3 1447889 5955518 
M11 1 Grenfell Dr, Wabush NL E3 1447262 5955784 
M12 South End of Snow’s Dr, Wabush NL E3 1448426 5953851 
M13 (Summer Only) Elephant Head Lake, Wabush NL E1 1445945 5951452 
M14 (Summer Only) Riordan Lake, NL E1 1447912 5951455 
M15 (Summer Only) Long Lake, NL E1 1440698 5951013 

CIE = Commission Internationale de I'Éclairage; E1 = natural; E2 = rural; E3 = suburban. 
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During the April 2024 winter field program, light measurements were taken during clear skies, after astronomical 
twilight and before the moon rise between 10:30 p.m. and 1:30 a.m. There was snow present on the ground. 

During the August/September 2024 summer field program, light measurements at all 15 measurement locations 
were collected. On the night of August 31, 2024, skies were cloudy for the light measurements conducted at M03, 
M05, and M15, while skies were generally clear for the measurements at the rest of locations. On the night of 
September 1, 2024, skies were clear for the light measurements collected at M03, M04, M05, and M07 while skies 
were overcast for the measurements at the rest of the locations. All measurements were taken after astronomical 
twilight and before the moon rise, between 10:30 p.m. and 2:40 a.m. 

The light trespass measurements were carried out using a Solar Light PMA2100 photometer and a PMA2131 
scotopic detector. The scotopic detector has a precision of 0.001 lux (or 1 millilux, comparable to the light trespass 
of a moonless clear night sky). The measurements were made at each identified measurement location following 
best practices as per CIE guidelines (CIE 2017). At each location, measurements were taken on a vertical plane at 
a height of 1.5 m towards the Project footprint. This method follows the IESNA and CIE recommended approach 
(CIE 2017; IESNA 2000). To account for slight variations in the measurements, three readings with the same 
orientation were taken at each location and averaged. The measurement locations were selected to be 
representative of the light trespass that would be experienced by humans in the area. 

A Unihedron Sky Quality Meter was used to collect data on existing sky glow levels, providing sky quality 
measurements in mag/arcsec2. Sky quality is a measure of sky brightness, which is used to calculate sky glow. The 
sky quality measurements were taken at 45° from the zenith in the direction of the Project. To account for variability 
in the measurements, three readings were taken at each location, and averaged to obtain a more representative 
sky quality measurement. The Sky Quality Meter has a precision of ±0.10 mag/arcsec2. 

4.6 Quality Assurance/Quality Control 
The light trespass and sky quality data collected were entered into field notebooks. The photometer was calibrated 
in accordance with the manufacturer’s recommendations and CIE requirements. The data underwent a quality 
assurance/quality control process for consistency and accuracy. Field notes were reviewed prior to data entry to 
check for errors. GPS coordinates were crosschecked against field maps for accuracy. 

At the end of each field day, GPS coordinates were downloaded to a laptop for safe storage. All field notebooks 
were scanned and uploaded to the file server. After each field program was complete, GPS coordinates and data 
from field notebooks were compiled and saved to WSP’s secure network. 

An independent internal reviewer checked calculations and analysis of the data for applicability, validity of 
assumptions, methodology, and arithmetic. Technical documents issued externally were reviewed and checked 
internally by a senior technical staff member with applicable light experience and expertise. 
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5.0 STUDY RESULTS 
The following provides a qualitative description of the measurement locations: 

 M01 was located in a residential neighborhood in Fermont, QC. Light levels were impacted by existing
residential lighting and streetlights.

 M02 was located at Horizon-Blanc High School in Fermont, QC. Light levels were impacted by existing internal
and external school lighting.

 M03 was located at the turnoff for Duley Lake Provincial Park in Labrador City, NL. There were no significant
sources of light at this location.

 M04 was located at the entrance gate of Duley Lake Provincial Park in Labrador City, NL. There were entrance
lights impacting the measurements for the first night in the summertime field program. Lights were off for the
other measurement nights.

 M05 was located at the end of a road in a residential area south of Duley Lake Provincial Park, Labrador City,
NL. There were no significant sources of light at this location.

 M06 was located at the intersection of Drake Ave and Avalon Dr in Labrador City, NL. Light levels were impacted
by existing commercial lighting and streetlights.

 M07 was located in the parking lot of the Labrador Mall. Light levels were impacted by streetlights and
commercial lights.

 M08 was located in a dog park in Labrador City, NL. Light levels were impacted by nearby residential lighting.

 M09 was located in an open space near Jean Lake, Wabush, NL. Light levels were impacted by streetlights.

 M10 was located at the intersection of Reid St and Whiteway Dr, Wabush, NL. Light levels were impacted by
streetlights.

 M11 was located at 1 Grenfell Dr, Wabush NL, where the light levels were impacted by existing commercial
lights.

 M12 was located in a residential community at the south end of Snow’s Dr, Wabush NL. Light levels were
impacted by streetlights.

 M13 was located at the end of a road to Elephant Hear Lake, Wabushi, NL. There were no significant sources
of light at this location.

 M14 was located along an unnamed road to Riordan Lake at the turnoff for Elephant Head Lake. Riordan Lake
was not accessible to due to poor road conditions. There were no significant sources of light at this location.

 M15 was located near Long Lake, NL, where there were no significant sources of light.
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5.1 Light Trespass 
Table 5-1 summarizes the measured average illuminance levels at the identified measurement locations during the 
two field programs, as well as the applicable CIE zone classification and corresponding light trespass limit as per 
Table 4-4. 

Table 5-1: Measured Illuminance Levels 

Measurement 
Location ID 

Illuminance (lux) CIE Zone 
Classification 

CIE Zone Light 
Trespass Limit 

(lux) Winter Summer (Night 1) Summer (Night 2) 

M01 0.004 0.154 0.548 E3 2 
M02 0.424 1.258 1.135 E3 2 
M03 0.007 0.006 0.006 E1 0.1 
M04 0.007 0.014 0.005 E1 0.1 
M05 0.003 0.010 0.008 E2 1 
M06 6.835 12.475 13.158 E3 2 
M07 19.503 20.139 18.098 E3 2 
M08 0.220 0.026 0.025 E3 2 
M09 0.034 0.235 0.268 E3 2 
M10 1.056 0.531 0.549 E3 2 
M11 2.744 1.441 1.898 E3 2 
M12 0.103 0.835 0.350 E3 2 
M13 N/D 0.006 0.028 E1 0.1 
M14 N/D 0.005 0.028 E1 0.1 
M15 N/D 0.005 N/D E1 0.1 

CIE = Commission Internationale de I'Éclairage; lux = lumens per square metre; N/D = no data collected. 

The CIE zone classification light trespass limits were met at most measurement locations except for M06, M07, and 
M11, which were all associated with commercial land uses (e.g., mall, plaza). Locations were lit up by parking and 
commercial lights. 

The illuminance levels measured at some locations varied between measurement nights because there were 
various lights that impacted the measurements that were on or off, depending on the night. At M04, road lights at 
the entrance gate of Duley Lake Provincial Park were only on during the first night of the summer field program but 
were off during the winter field program and the second night of the summer field program. 

5.2 Sky Glow 
Table 5-2 summarizes the measured average sky quality levels, the equivalent sky glow levels, and the applicable 
CIE zone classification and corresponding sky quality limit, as per Table 4-5, at the identified measurement locations 
during summer and winter conditions. Note that the two nights of the summertime measurements had varying 
amounts of cloud cover. Measurements taken when there was considerable cloud cover resulted in a decrease in 
sky quality and an increase in sky glow when compared to results measured under clear skies. 
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Table 5-2: Measured Sky Quality and Sky Glow Levels 

Measurement 
Location ID 

Sky Quality (mag/arcsec2) Sky Glow 
(% above Natural Dark Sky) CIE Zone 

Classification 
CIE Zone Sky 
Quality Limit 
(mag/arcsec2) Winter(a) Summer 

(Night 1)(b) 
Summer 

(Night 2)(c) Winter Summer 
(Night 1) 

Summer 
(Night 2) 

M01 20.01 18.43 16.96 333 1754 7056 E3 15 
M02 18.61 17.02 16.83 1470 6713 8016 E3 15 
M03 20.73 20.32 20.97 123 225 79 E1 20 to 20.5 
M04 20.72 19.96 20.81 125 354 108 E1 20 to 20.5 
M05 20.31 20.17 20.66 228 272 137 E2 15 to 20 
M06 16.04 14.42 14.52 16701 74514 68032 E3 15 
M07 12.32 12.46 11.86 513578 454215 786992 E3 15 
M08 18.16 19.47 19.01 2270 611 990 E3 15 
M09 20.02 19.55 17.61 330 559 3833 E3 15 
M10 16.88 17.08 17.34 7627 6347 4974 E3 15 
M11 15.68 16.49 15.27 23235 10967 33942 E3 15 
M12 19.76 16.82 18.36 445 8066 1883 E3 15 
M13 N/D 20.38 20.62 N/D 209 147 E1 20 to 20.5 
M14 N/D 20.08 20.25 N/D 304 246 E1 20 to 20.5 
M15 N/D 20.40 N/D N/D 201 N/D E1 20 to 20.5 

(a) Light measurements were taken during clear skies.
(b) Skies were cloudy for the light measurements conducted at M03, M05, M15, while skies were generally clear for the measurements at the

rest of locations.
(c) Skies were clear for the light measurements conducted at M03, M04, M05, and M07 while skies were overcast for the measurements at

the rest of the locations.
CIE = Commission Internationale de I'Éclairage; mag/arcsec2 = magnitude per square arc second; N/D = no data collected. 

The sky quality measured at measurement locations away from Fermont, Wabush and Labrador City was close to 
that of a natural dark sky (21.6 mag/arcsec2) and met the sky glow limit for CIE zone classification E1. Locations in 
Fermont, Wabush and Labrador City were impacted by commercial lights and streetlights and met the sky glow limit 
for CIE zone classification E3 at all measurement locations except for M06 and M07. 

Comparing the baseline measurement locations identified in the previous EIS (Alderon 2012) and shown in 
Table 4-6 with measurement locations selected for the 2024 baseline field program, all previous assessment 
locations were similar to M01 to M11, except for M04 which was located by the Duley Lake Provincial Park entrance, 
whereas it was located in the centre of the park for the previous study. The sky quality measurement results from 
the 2024 baseline program were generally lower than those presented in the previous EIS, except for in Duley Lake 
Provincial Park. The lower sky quality indicates higher sky glow caused by reflection from the atmosphere of human-
made lighting; it is expected the increase in sky glow is due to increasing human activities over the past decade. 
Comparing data under similar weather conditions (i.e., clear skies during summertime), the sky quality results 
collected at the Duley Lake Provincial Park are very similar in both assessments.  
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6.0 SUMMARY 
To assess the change in light due to the Project, it is necessary to characterize baseline light conditions 
(i.e., measurements of sky quality and light trespass). Existing data were reviewed for the RSA and LSA. Light 
measurement data were obtained from the previous EIS (Alderon 2012), for which baseline sky quality 
measurements were carried out in Wabush, Labrador City, Duley Lake, and Fermont. 

As the baseline sky quality data were over 10 years old and the field program did not include the measurement of 
light trespass, baseline light field programs were carried out in 2024 to update the previous baseline and confirm 
current baseline conditions. This section presents the results of the data collected in the field program under winter 
conditions in April 2024 and in the field program under summer conditions in August/September 2024 for the 
purpose of characterizing the existing light environment. 

Available information was collected from mapping of the area surrounding the Project. Based on analysis of 
available information, 12 locations for the winter field program and 15 locations for the summer field program were 
selected as monitoring locations representative of sensitive locations in the vicinity of the Project. 

Sky quality and light trespass measurements were undertaken during both clear and cloudy skies, after astronomical 
twilight and while the moon was set so there was no impact on light levels from the sun or the moon. 

The light trespass measurements were carried out using a Solar Light PMA2100 photometer and a PMA2131 
scotopic detector and a Unihedron Sky Quality Meter was used to gather information on existing sky glow levels. 
The measurements were made at each identified measurement location following best practices as per the IESNA 
and CIE guidelines (CIE 2017; IESNA 2000). 

Table 6-1 summarizes the measured illuminance levels and sky quality at the measurement locations. 

Measured illuminance levels met the applicable CIE zone light trespass limit at most measurement locations except 
for M06, M07, and M11, which were associated with commercial land uses and were lit up by parking and 
commercial lights. The sky quality measured at most locations met the applicable CIE zone sky quality limit except 
for M06 and M07. Light trespass and sky quality were generally impacted by street and commercial lighting and 
lighting from nearby residences. The sky quality measurement results from the 2024 baseline program were 
generally lower than those presented in the previous EIS, except for in Duley Lake Provincial Park. The lower sky 
quality indicates higher sky glow caused by reflection from the atmosphere of human-made lighting; it is expected 
the increase in sky glow is due to increasing human activities over the past decade. Comparing data under similar 
weather conditions (i.e., clear skies during summertime), the sky quality results collected at the Duley Lake 
Provincial Park are very similar in both assessments.  

Potential effects to light conditions from the proposed Project will be further examined in the EIS, following the 
requirements of the Environmental Impact Statement Guidelines (Newfoundland and Labrador Environment and 
Climate Change, December 2024). The Guidelines outline the relevant EIS requirements for the assessment of 
effects to light, including but not limited to requirements for the baseline study, effects assessment, and 
environmental protection mitigation and plans. The baseline report addresses Section 4.3.1 (e) of the EIS 
Guidelines to document baseline conditions for ambient light conditions, including nighttime illumination levels 
during different weather conditions and seasons in the light study area.  Sufficient data exists from the baseline 
study for assessment of effects to light from the Project in accordance with the EIS Guidelines.  
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Table 6-1: Existing Light Trespass and Sky Quality at Measurement Locations 

Measurement 
Location ID 

Measurement Location 
Description Key Light Sources 

Illuminance (lux) Sky Quality (mag/arcsec2) 
CIE Zone 

Classification Winter Summer 
(Night 1) 

Summer 
(Night 2) Winter Summer 

(Night 1) 
Summer 
(Night 2) 

M01 Residences, Fermont QC Residential Lights 0.004 0.154 0.548 20.01 18.43 16.96 E3 – suburban 
centres 

M02 Horizon-Blanc High School, 
Fermont QC  

Internal/External School 
Lights 0.424 1.258 1.135 18.61 17.02 16.83 E3 – suburban 

centres 

M03 Duley Lake Provincial Park 
Entrance, Labrador City NL None 0.007 0.006 0.006 20.73 20.32 20.97 E1 – natural 

M04 Duley Lake Provincial Park, 
Labrador City NL None 0.007 0.014 0.005 20.72 19.96 20.81 E1 – natural 

M05 Residences South of Duley Lake 
Provincial Park, Labrador City NL None 0.003 0.010 0.008 20.31 20.17 20.66 E2 – rural 

M06 Drake Ave and Avalon Dr 
Intersection, Labrador City NL Commercial Lights 6.835 12.475 13.158 16.04 14.42 14.52 E3 – suburban 

centres 

M07 Labrador Mall Parking Lot, Labrador 
City NL Commercial/Streetlights 19.503 20.139 18.098 12.32 12.46 11.86 E3 – suburban 

centres 

M08 Dog Park, Labrador City NL Residential Lights 0.220 0.026 0.025 18.16 19.47 19.01 E3 – suburban 
centres 

M09 Open Space near Jean Lake, 
Wabush NL Streetlights 0.034 0.235 0.268 20.02 19.55 17.61 E3 – suburban 

centres 

M10 Reid St and Whiteway Dr 
Intersection, Wabush NL Streetlights 1.056 0.531 0.549 16.88 17.08 17.34 E3 – suburban 

centres 

M11 1 Grenfell Dr, Wabush NL Commercial Lights 2.744 1.441 1.898 15.68 16.49 15.27 E3 – suburban 
centres 

M12 South End of Snow’s Dr, 
Wabush NL Streetlights 0.103 0.835 0.350 19.76 16.82 18.36 E3 – suburban 

centres 
M13 (Summer Only) Elephant Head Lake, Wabush NL None N/D 0.006 0.028 n/d 20.38 20.62 E1 – natural 
M14 (Summer Only) Riordan Lake, NL None N/D 0.005 0.028 n/d 20.08 20.25 E1 – natural 
M15 (Summer Only) Long Lake, NL None N/D 0.005 n/d n/d 20.40 N/D E1 – natural 

CIE = Commission Internationale de I'Éclairage; lux = lumens per square metre; mag/arcsec2 = magnitude per square arc second; N/D = no data collected 
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