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1 INTRODUCTION 

De Beers Canada Inc. (De Beers) owns and operates the Snap Lake Project 
(the Project).  The Project is located in the Northwest Territories approximately 
220 km northeast of Yellowknife and 30 km south of MacKay Lake (see 
Figure 1-1 of Appendix I). 

An Environmental Assessment Report (EAR) for the proposed mine 
(De Beers 2002a) was completed and submitted to the Mackenzie Valley 
Environmental Impact Review Board (MVEIRB) in February 2002.  The Board 
in turn completed a review, and recommended that the Project proceed subject to 
the implementation of measures to mitigate environmental impacts 
(MVEIRB 2003).  The Board’s report and recommendation was submitted to the 
Minister of Indian and Northern Affairs (INAC) in July 2003 and received 
ministerial approval in October 2003.  De Beers received the necessary Water 
License, Land Use Permit, Land Leases, and Environmental Agreement in 
May 2004 to begin construction and operation of the mine. 

Article VI, Section 7.2 of the Environmental Agreement for the Project includes 
a requirement for an Air Quality Monitoring Program (AQMP) (Appendix I).  
This Monitoring Program was submitted to the Government of the Northwest 
Territories (GNWT) in September 2005.  In conjunction with this Program, 
Article VI, Section 6.3 items d) and e) and Article VI, Section 7.2 item a i) of the 
Environment Agreement also require that an Air Quality and Emissions 
Management Plan be developed for the Project, which is described herein.   

1.1 OBJECTIVES AND SCOPE 

The principle objective of the Air Quality and Emissions Management Plan is to 
comply with relevant Articles in the Environmental Agreement (e.g., Articles VI 
and VII).  De Beers has designed this program in consultation with the GNWT 
and Environment Canada to address the following objectives: 

• identify strategies for emissions tracking and monitoring; 

• document fuel use as it relates to air quality management; 

• develop an approach for the fugitive dust abatement program; 

• provide information required for the Project’s Environmental 
Management System (EMS) (De Beers 2002b) to manage the Project to 
protect air quality; 

• verify the accuracy of impact predictions made in the EAR (De Beers 
2002a) and outline contingency plans to respond to any increasing 
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trends or exceedences of air quality criteria or occurrences above 
dispersion modelling, or emissions predictions from the EAR; and  

• provide data that can make a meaningful contribution to a regional 
cumulative effects monitoring data bank. 

Results of the monitoring programs will be analyzed and will be discussed in the 
annual report. 

The Air Quality and Emissions Management Plan has three main components: 

1. emissions estimates; 

2. fuel use summary; and 

3. fugitive dust abatement program. 

The study area for this program is consistent with the study area identified for the 
AQMP (Appendix I).  It is the mine site and an east-west corridor reaching from 
the mine site to the western limit and north shore of Snap Lake north of the camp 
(see Figure 2-1 of Appendix I). 

As outlined in Section 6.3 item d ii) of the Environmental Agreement, this Plan 
will be reviewed every 5 years (or sooner if a major change in infrastructure, 
equipment, emission quantity, quality or location occurs) with Environment 
Canada, the GNWT, and the Monitoring Agency. 



De Beers Snap Lake Project - 3 - February 2006 
Air Quality and Emissions Management Plan   
   
 

De Beers Canada Inc. 

2 EMISSIONS ESTIMATES 

The two main types of emissions are combustion emissions and fugitive 
emissions, which are described in Section 2.1.  Different approaches are used for 
calculating combustion emissions and fugitive emissions, which are described in 
Section 2.2. 

The emissions estimate component of this Plan has two main objectives:  

1) to demonstrate De Beers’ commitment to ongoing monitoring of 
emissions at the Project site.   

2) to provide an overview of the appropriate methodology for calculating 
emissions from the Project.   

2.1 TYPES OF EMISSIONS 

2.1.1 Combustion Emissions 

Combustion is the process of burning fuels of various types and using the energy 
released to produce electricity, space or process heating or transportation.  
Compounds such as sulfur dioxide (SO2), oxides of nitrogen (NOX), and 
particulates are combustion by-products.  These by-products are the subject of 
regulatory guidance which limits the release amounts of the compounds to 
protect the receiving environment.  De Beers has committed to meet the relevant 
territorial and national ambient air quality standards or guidelines that apply to 
these compounds.  The applicable criteria are provided in Table 1. 

Table 1 Air Quality Criteria 

Air Quality Parameter 
Hourly 
[µg/m³] 

24-Hour 
[µg/m³] 

Annual 
[µg/m³] 

Sulphur Dioxide (GNWT) 450 150 30 
Nitrogen Dioxide (Federal Acceptable Limits) 400 200 100 
Total Suspended Particulate (GNWT) 120 — 60 
PM10 (Newfoundland, Ontario and British Columbia) — 50 — 
PM2.5 (Canada Wide Standard) — 30 — 

 

By calculating and reporting annual combustion emissions De Beers can 
determine whether operational emissions are at or below levels estimated in the 
EAR (De Beers 2002a).  There are five primary combustion sources at the 
Project: 
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• power generation;  

• mine heaters; 

• underground fleet; 

• surface fleet; and 

• incineration.   

2.1.2 Fugitive Emissions 

Fugitive emissions are substances that are released to the atmosphere from 
various locations and represent unintentional losses of compounds to the 
atmosphere without passing through a stack, vent or functionally equivalent 
opening.  Fugitive emissions are expected as a result of Project construction and 
operation activities on site (e.g., rock crushing and construction), vehicle fleet 
operation, and from the various materials handling operations at the Project.  
There are three primary fugitive emission sources for the Project:   

• road traffic; 

• quarry activities; and 

• wind erosion.   

2.2 METHODS 

There are two calculation methods that should be used to determine the emissions 
that will potentially be released from sources present at the facility: 

1. using a mass balance equation (for calculating SO2 emissions); and  

2. using an amount of activity or material with a published or calculated 
emission factor.   

An emission factor is a representative value that attempts to relate an activity 
associated with a compound release (e.g., dust) to the quantity of that compound 
released to the atmosphere.  Emission factors are usually expressed as the weight 
of the compound divided by a unit weight, volume, distance or duration of the 
activity.  Emission factors will be used to calculate emissions other than SO2, 
e.g., NO2, particulates and greenhouse gases.   

The following section describes how emission factors will be calculated and 
estimated for combustion and fugitive emission sources.  The results of these 
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calculations will be presented in the annual Air Quality and Emissions 
Management Monitoring Report. 

2.2.1 Combustion Emissions 

2.2.1.1 SO2 

The diesel fuel used at the Project contains sulphur.  When the fuel is burned the 
sulphur oxidizes to form sulphur dioxide (SO2).  Ambient concentrations of SO2 
are regulated by the government of the Northwest Territories, which has 
established 1-hour, 24-hour and annual standards of 450, 150 and 30 micrograms 
per cubic metre (µg/m³) respectively.   

To estimate SO2 emissions from the Project, a mass balance equation will be 
used.  The EAR (De Beers 2002a) assumed a fuel sulphur content of 0.05% 
(500 ppm) and De Beers has committed to using diesel fuel with a maximum 
sulphur content of 500 ppm to operate the Project.  An example calculation is 
provided below.   

Assume the engines in a power plant consume 24,000 m3 of fuel per year, and 
that the sulphur content of the fuel is 0.05% and it has a density of 881 kg/m3.   

2.2 Eq
MW
MW

fVM
S

SO
Sf ×××= ρ  

Where: 

 M = total emissions, (tonnes/year) 
ρ = fuel density, (kg/m³) 
Vf = volume of fuel used, (m³/year) 
fS = fraction of sulphur in fuel, (unit-less) 
MWSO2 = molecular weight of sulphur dioxide (SO2), (64.06 kg/kmol) 
MWS = molecular weight of sulphur (S), (32.07 kg/kmol) 

Calculate the total weight of the compound released per year (kg/year). 

year
kgSO

kgmolSkg
kgmolSOkg

year
m

m
kgM 22 63.117,21

/07.32
/06.640005.0³000,24

³
881

=×××=  
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Convert the annual release to a daily value in tonnes. 

day
tonnesSO

kg
tonnes

days
year

year
kgSO 22 058.0

1000
1

365
163.117,21 =××   

2.2.1.2 NOX and Particulates 

Fuel burned in combustion equipment produces oxides of nitrogen (nitric oxide 
and nitrogen dioxide) collectively known as NOX.  To estimate NOX emissions 
from combustion, emission factors can be used.   

Particulate emissions include total suspended particulate (TSP), PM10 and PM2.5.  
TSP is particulate with a nominal aerodynamic diameter equal to or less than 
30 microns.  PM10 and PM2.5 are particulate matter with nominal aerodynamic 
diameters equal to or smaller than 10 and 2.5 microns respectively.  In the EAR, 
published emission factors were used from regulatory guidance documentation 
(i.e., Environment Canada Road Dust Guidance Document and U.S. EPA 
AP-42).  However, when the assessment was completed in 2002, the engines 
specified for the power plant were unknown.  As more details have emerged 
through the detailed engineering design process, manufacturer data can be used 
to estimate emissions.  In either, case fuel input or power output is multiplied by 
an emission factor to yield total emissions for an operating period (e.g., 1 year).  
An example calculation is provided below:   

Assume the engines in a power plant consume 24,000 m³ of fuel per year and the 
diesel specifications indicate that the heating value of diesel is 44.86 gigajoules 
per kilogram (GJ/kg) of fuel consumed.  Furthermore the diesel has a density of 
881 kg/m³ and the emission factor for NOX is 1.38g/GJ.   

1.EqEHVVM f ×××= ρ  

Where: 

M = total emissions, (tonnes/year) 
ρ = fuel density, (kg/m³) 
Vf = volume of fuel used, (m³/year) 
HV = fuel heating value, (GJ/kg) 
E = emission factor, (g/GJ) 
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Calculate the total weight of the compound released per year (g/year). 

year
gx

GJ
g

kg
GJ

year
m

m
kgM 9

3

3 103058.138.186.44000,24881
=×××=  

Convert the annual release to a daily value in tonnes. 

day
tonnes

day
year

g
tonne

year
gx 578.3

365
1

10
1103058.1 6

9 =××  

2.2.1.3 Greenhouse Gases 

Greenhouse gases (GHGs) are emitted from the combustion sources at the 
Project site.  The Government of the Northwest Territories has implemented a 
Greenhouse Gas Management Strategy (GNWT 2001) and Canada has 
committed to reducing GHG levels in accordance with the Kyoto Protocol.  
Significant emitters of greenhouse gases must report their emissions on an annual 
basis. 

Greenhouse gas emissions, the most important of which is carbon dioxide (CO2), 
are released from combustion sources and in some cases from fugitive sources.  
The single greatest contributor to greenhouse gas emissions at the Snap Lake 
project is diesel combustion.  As well as CO2, other greenhouse gases that are 
expected to be released as a result of the project include methane (CH4) and 
nitrous oxide (N2O).  Though the emissions of CH4 and N2O are expected in 
much smaller volumes than CO2, their global warming potentials are much 
greater than that of CO2.  To maintain a valid comparison of the relative 
contribution of each compound to the overall total greenhouse gas emissions 
from the project, CH4 and N2O emissions were converted to CO2 equivalent 
(CO2E) units.  Global warming potential factors are used to convert non-CO2 
greenhouse gases to CO2E.  The global warming potential factor for CH4 and 
N2O are 21 and 310 respectively.  An example calculation is provided below.   

Assume that the diesel engines in a main power plant consume 24,000 m3 of fuel 
per year.  The greenhouse gas emission factors for CO2, CH4 and N2O are 2,744, 
0.14 and 0.40 kg/m³ respectively.   

4.EqEVfM ×=  
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Where: 

 M = total emissions, (tonnes/year) 
Vf = volume of fuel used, (m³/year) 
E = emission factor, (kg/m3) 

Calculate the total CO2 emissions in tonnes/year. 

year
tonnesCO

kg
tonne

m
kg

year
mMCO

2
3 856,65

1000
12744³000,24

2
=××=  

Calculate the total CH4 emissions in tonnes/year. 

year
tonnesCH

kg
tonne

m
kg

year
mMCH

4
34 36.3

1000
114.0³000,24

=××=  

Calculate the total N2O emissions in tonnes/year. 

year
OtonnesN

kg
tonne

m
kg

year
mM ON

2
32 60.9

1000
140.0³000,24

=××=   

Calculate the total CO2E emissions in tonnes/year using the global warming 
potential factors for CH4 and N2O. 

year
EtonnesCOOtonnesNtonnesCHtonnesCO 2

242 6.902,68)31060.9()2136.3(856,65 =×+×+

 

2.2.2 Fugitive Emissions 

One of the significant fugitive emissions sources present at the Project is road 
dust.  The road dust emissions calculation takes into consideration the following 
factors: 

• the particle size;  

• the silt content of the road surface;  

• the mean vehicle weight;  

• the surface material moisture content; and  
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• the number of days of precipitation per year.   

The calculation is used to generate a site-specific emission factor, in this case 
kilograms of total suspended particulate released per vehicle kilometre travelled.  
The site specific emission factor is in turn multiplied by the number of vehicle 
kilometres travelled on-site over the reporting period to obtain a mass emission 
rate. 

For example, the fugitive dust (TSP) emission factor associated with vehicle 
travel at the Snap Lake mine site was calculated using the following: 

3.
365

)(365
1312

EqsnowpMWskFVKTE
cba

⎥⎦
⎤

⎢⎣
⎡ +−

×⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛××=  

Where:  

E = emission factor, (kg/VKT) 
k = particle size multiplier, (lb/VMT) 
s = silt content of road surface material, (%) 
W = mean vehicle weight, (tons) 
M = surface material moisture content, (%) 
p = number of days with at least 0.01 in of precipitation/yr (dimensionless) 
snow = number of days of snow cover per year (dimensionless) 
FVKT = conversion from (lb/VMT) to (kg/VKT) 
a,b,c = constants 
 

All of the above terms, except mean vehicle weight (W) which will be specific to 
the vehicle type, can be found in regulatory guidance documentation (i.e., 
Environment Canada Road Dust Guidance Document and U.S. EPA AP-42).   

599.0
365

)181118(365
1
7.0

3
20

12
3.83.52819.0

4.05.08.0

=⎥⎦
⎤

⎢⎣
⎡ +−

×⎟
⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛×⎟

⎠
⎞

⎜
⎝
⎛××=

−

E  
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3 FUEL USE SUMMARY 

Fuel usage from the six main combustion sources identified in Section 2.2.1 will 
be documented monthly and reported in the annual report.  Table 2 provides an 
example of a table that could be used to track the fuel usage per source on a 
monthly basis. 

Table 2 Example of Table for Tracking Monthly Fuel Usage from Major 
Combustion Sources (m³) 

Month 
Power 

Generation 
Mine 

Heaters Mobile Fleet Incineration Total 

January      
February      
March      
April      
May      
June      
July      
August      
September      
October      
November      
December      
Total      
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4 FUGITIVE DUST ABATEMENT PROGRAM 

4.1 OBJECTIVES 

The objective of the fugitive dust abatement program is to effectively manage 
dust generation from surface dust sources.  The dominant fugitive dust sources 
are expected to be road traffic, quarry activities and wind erosion. 

4.2 METHODS 

Section 7.4 of the Project EAR (De Beers 2002a) presented mitigation measures 
to minimize dust from the drilling, blasting, ore handling, and primary crushing 
activities associated with the Project.  A discussion of these and other fugitive 
dust abatement measures is provided in this section.  These measures may be 
revisited pending results of the Air Quality and Emissions Management Program. 

4.2.1 Watering Surfaces 

De Beers will control dust through watering surfaces that have high dust 
generation potential.  Water controls dust in two ways: 

1. The surface tension of the water present between dust particles will 
increase the cohesiveness of the surface material making it less 
susceptible to becoming suspended in the air. 

2. Water droplets in the form of a spray will also knock or wash out 
suspended particles from the air at a more defined source such as 
crushers and exposed conveyor transfer points.   

Dust is expected to be most significant during the warm, dry periods of the year 
so watering is expected to be effective in its control.  During the non-freezing 
months (typically late May through late September) the application of water to 
dust-prone surfaces will be an effective approach to managing fugitive dust.  This 
would not only be effective for controlling dust on the site roads and airstrip, but 
a water mist would also be effective for controlling dust in other dust production 
areas including crushers at the quarry and exposed conveyor transfer points.   

4.2.2 Wind Protection 

Where practical, De Beers will also protect erodible surfaces and potentially high 
dust generation areas from the wind.  This action can take various forms 
including the following: 
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• Fabric discharge chutes shield conveyor drop and transfer points from 
the effects of the wind thereby reducing the amount of particulate that is 
exposed to the effects of the wind.  Enclosing high dust generation 
potential activities within buildings has the same effect and can 
considerably reduce the amount of dust that leaves the immediate area.  
Examples that are planned include underground ore crushing, and 
enclosing the ore stockpile on the surface within a building. 

• The application of coarse material on roadways and stockpiles (e.g., the 
North Pile) physically separates the fine material that would make dust 
if it were exposed to wind or traffic.  In areas where high traffic activity 
is expected, road surfaces should be prepared to include a surface layer 
that does not have a high erosion potential.  Plans for the reclamation of 
the North Pile include protecting it from the effects of the wind by 
placing coarse material on the completed surfaces.   

4.2.3 Managing Activity Intensity 

De Beers will also limit the intensity of certain activities that have the potential to 
generate significant fugitive dust.  For example, speed limits will be strictly 
enforced to ensure that dust generation from motor vehicles is minimized. 

4.2.4 Other Measures 

There are other activities that could be undertaken to reduce the potential for dust 
generation; however, the indirect effects of undertaking these activities can result 
in less desirable environmental consequences than the effects of the dust they 
would be expected to mitigate.  For example, during the winter months, when 
watering surfaces is impractical, other liquid chemicals could be used to control 
dust.  In most cases, these chemicals are salt solutions of some description (most 
frequently, calcium, magnesium or sodium chloride).  However all chloride salts 
are corrosive to metals, toxic to plants, and irritating to human skin and are 
susceptible to relocation with precipitation and runoff.  Because one of the 
environmental issues of concern at the project is to minimize total dissolved 
solids in Snap Lake, the potential for run-off into the lake makes using these salt 
solutions to control dust undesirable. 
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5 ANNUAL REPORT 

De Beers will provide an annual report that summarizes the estimated emissions 
data from the Project during each year.  This summary includes: 

• annual NOX, SO2, particulate matter and greenhouse gas emissions;  

• an annual fuel use summary apportioned by the major sources; and 

• an assessment of the effectiveness of the fugitive dust abatement 
program. 

Consistent with Section 6.3 item e) of the Environmental Agreement, the annual 
report will include the following information: 

• comparisons of annual emission estimates to previous years and the 
estimates used in the EAR dispersion modelling (De Beers 2002a); 

• comparisons of ambient air quality and deposition monitoring results to 
all applicable federal and territorial criteria, standards, objectives and 
guidelines; 

• analysis of emissions and ambient air quality trends and effectiveness of 
strategies employed to minimize emissions; and 

• responses (either initiated and/or planned) to issue (e.g., equipment 
failure, data loss, increasing trends or exceedences of air quality 
critical/dispersion modelling predictions).   
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6 REGIONAL AND CUMULATIVE EFFECTS 
MONITORING PROGRAMS 

De Beers will make available the results of the air quality monitoring programs 
and emissions estimates to the recognized administering agency of the yet to be 
developed regional cumulative effects monitoring program. 
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8 GLOSSARY  

ambient  existing or present in the surrounding air  

AQMP Air Quality Monitoring Program 

EAR Environmental Assessment Report 

EMS Environmental Management System 

GNWT Government of the Northwest Territories 

INAC Minister of Indian and Northern Affairs 

MVEIRB Mackenzie Valley Environmental Impact Review Board 

north pile an area for storing and containing the processed kimberlite material and 
potentially acid generating rock 

(PM10) fine particulate matter that can reach the lungs 

(PM2.5) fine particulate matter that is able to reach the lungs, and go deeper into 
the respiratory tract and may have greater deleterious health impacts 
than the coarser inhalable particles (PM10) 

total suspended 
particulate matter 
(TSP) 

the fraction of airborne particulates that will remain airborne after their 
release in the atmosphere; the average diameter is nominally of 30 µm 
(micrometres) and below 

De Beers Canada Inc. 
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1 AIR QUALITY 

1.1 INTRODUCTION 

De Beers Canada Inc. (De Beers) owns and operates the Snap Lake Project (the 
Project).  The Project is located in the Northwest Territories approximately 
220 km northeast of Yellowknife and 30 km south of MacKay Lake (Figure 1-1). 

An Environmental Assessment Report (EAR) for the proposed mine (De Beers 
2002) was completed and submitted to the Mackenzie Valley Environmental 
Impact Review Board (MVEIRB) in February 2002.  The Board in turn 
completed a review, and recommended that the Project proceed subject to the 
implementation of measures to mitigate environmental impacts (MVEIRB 2003).  
The Board’s report and recommendation was submitted to the Minister of Indian 
and Northern Affairs (INAC) in July 2003 and received ministerial approval in 
October 2003.  De Beers received the necessary Water License, Land Use 
Permit, Land Leases, and Environmental Agreement in May 2004 to begin 
construction and operation of the mine. 

Section 7.2 of the Environmental Agreement for the Project includes a 
requirement for an Air Quality Monitoring Program (AQMP) that is described 
herein. The AQMP also provides support for the meteorological requirements 
specified in the Surveillance Network Program (SNP) section of the Project’s 
Water License (MV2001L2-0002).  Appendix A provides two concordance 
tables to demonstrate the Program’s compliance with the Project’s 
Environmental Agreement and Water License requirements.    

1.2 OBJECTIVES AND SCOPE 

The principal objective of the Project’s AQMP is to comply with relevant 
Articles in the Environmental Agreement (e.g., Articles VI and VII), the Water 
License, and related corporate commitments.  Accordingly, De Beers has 
designed the AQMP to include the following objectives:  

• verify the accuracy of impact predictions made in the EAR (De Beers 
2002a); 

• provide information required for the Project’s Environmental 
Management System (EMS) to manage the Project to protect air quality; 

• provide data that can make a meaningful contribution to a regional 
cumulative effects monitoring data bank; and 

• contribute information necessary for detailed closure and post-closure 
planning. 
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The EAR (De Beers 2002a) addressed several key questions regarding potential 
changes in air quality as a result of the project construction, operation and closure 
phases.  The principal areas of concern were increases in both total and fine 
particulate matter (i.e., PM10 and PM2.5) concentrations, and dust deposition.  The 
AQMP is an operational monitoring program.  Since there is currently no 
provision for air quality to be included in permits for mines in the NWT, there is 
no requirement to monitor for compliance with permit limits.  Notwithstanding 
the absence of any air quality permit requirements, the Project will be required to 
comply with the relevant NWT ambient air quality standards for Total Suspended 
Particulates (TSP) and respirable particles (PM2.5).  Therefore, the on-site 
operational air quality monitoring will use the NWT standards as the 
“benchmark” for defining action levels or demonstrating that air quality is being 
protected.  Since there are currently no NWT standards for dustfall; the Alberta 
Guideline was chosen as a means of aiding interpretation of dustfall data.   

The Air Quality Monitoring Program has four main components: 

1. on-site meteorological monitoring;  

2. on-site hydro-meteorological monitoring; 

3. ambient monitoring of TSP, PM10 and PM2.5 concentrations; and 

4. ambient monitoring of dustfall. 

All components have been initiated and will continue through the construction, 
operations, and closure phases of the Project.  The monitoring network is 
expected to remain unchanged from the completion of construction forward to 
ensure consistent data collection.  Small changes may be required during 
construction to ensure the monitoring equipment is not obstructing construction 
activities.   

The Environmental Agreement (Section 6.3 items d) and e); Section 7.2 item a) 
also requires that De Beers design an Air Emission Monitoring Program (AEMP) 
and submit an Air Quality and Emissions Monitoring Report.  This Plan will be 
submitted as a separate deliverable and has therefore not been included in the 
scope of this AQMP.  De Beers will be reporting annual greenhouse gas 
emissions as part of the Air Quality and Emissions Management Report. 

The study area for the AQMP is the mine site and an east-west corridor reaching 
from the mine site to the western limit and north shore of Snap Lake north of the 
camp as indicated by the locations of stations DF006 and DF007 respectively on 
Figure 2-1. 
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2 DETAILED STUDY DESIGN 

The following sections provide the details of the monitoring station locations, 
methods, parameters and frequency, and data analysis for each of the four AQMP 
components.  The quality assurance/quality control (QA/QC) and reporting 
aspects of each program are addressed in Sections 3 and 4 respectively of this 
document. 

2.1 METEOROLOGICAL MONITORING 

Meteorological monitoring serves as the basis for interpretation of air quality 
data.  Meteorological parameters are also used by other disciplines 
(e.g., hydrology) for project design and the analysis of monitoring data.  The data 
plays a crucial role in the characterization of general air quality trends and 
specific meteorological conditions.  Meteorological data may also be used in a 
regional cumulative effects monitoring program should such a program be 
initiated. 

2.1.1 Monitoring Station Locations 

A single meteorological station is installed at the Project site (Figure 2-1).  It is 
located approximately 100 m south of the existing access road from the air strip 
to the camp, near the height of land and west of the water management pond 
(UTM NAD83 - 506 052E, 7 052 492N).  The station location is slightly north of 
the proposed new access road and will permit vehicle access throughout the 
operational life of the Project. 

2.1.2 Monitoring Methods 

Meteorological monitoring is being conducted at the site using Campbell 
Scientific meteorological monitoring equipment.  Sensors are mounted on a 
10 metre tower, consistent with current accepted practice in Canada.  The station 
operates autonomously using a battery/solar panel power supply but requires a 
technician to manually download the data from the station bi-weekly. 

2.1.3 Monitoring Frequency 

Meteorological monitoring will be conducted year-round throughout 
construction, operations and closure phases of the Project.  Meteorological data 
are measured continuously and are recorded hourly.  The data are downloaded 
bi-weekly by site staff.   
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2.1.4 Monitoring Parameters 

The tower system continuously measures the following meteorological 
parameters: 

• wind speed at 10 m; 

• wind direction at 10 m; 

• temperature at 2 m; 

• relative humidity at 2 m; 

• solar radiation at 2 m; and  

• rainfall at 2 m. 

2.1.5 Data Analysis and Action Levels 

Data will be analyzed by qualified personnel regularly.  Special attention will be 
given to the analysis of trends and to extreme events.  There are no action levels 
defined for meteorological monitoring. 

2.2 HYDRO-METEOROLOGICAL MONITORING 

Hydro-meteorological monitoring is designed to measure parameters that allow 
the calculation and recording of lake evaporation rates at the site and aid with the 
ongoing management of the site water balance.  This monitoring component was 
introduced in June 2005 to fulfill the SNP requirements outlined in the Project 
Water License, (Sections D.1.a through D.1.c).  The hydro-meteorological 
monitoring is linked to the meteorological component of the AQMP but also ties 
in with the Hydrology Monitoring Program.  The station management will be 
administered under the AQMP; however, the screened data will be given to the 
Hydrology Monitoring team for processing, storage, analysis, and reporting.   

2.2.1 Monitoring Station Locations 

The station is installed on the south shore of the west arm of Snap Lake near the 
Project freshwater intake (Figure 2-2).  The station is powered by a solar 
panel/battery array and with 120 Volt line power. The station operates 
autonomously except for the requirement to manually download the data bi-
weekly. 
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2.2.2 Monitoring Methods 

Hydro-meteorological monitoring is being conducted using Campbell Scientific-
supplied monitoring equipment.  The measured parameters will be used to 
calculate evaporation.  Sensors are mounted on a three metre tripod, consistent 
with current practice.  The station will operate autonomously using a 
battery/solar panel and line-power power supply but requires a technician to 
manually download the data from the station bi-weekly. 

2.2.3 Monitoring Frequency 

Hydro-meteorological monitoring will be conducted during the open water 
season throughout construction, operations and closure phases of the Project.  
Meteorological and hydrological data will be measured continuously and will be 
recorded hourly.  The recorded hourly data will be downloaded by a site 
technician bi-weekly. 

2.2.4 Monitoring Parameters 

The tripod is fitted with a solar/battery and line-power power supply for the 
continuous monitoring of the following parameters: 

• precipitation; 

• wind speed and wind direction at approximately 3 m above the water 
surface; 

• air temperature at approximately 0.75 and 2 m above the water surface; 

• relative humidity at approximately 0.75 m above the water surface; 

• water temperature at approximately 1 and 2 m below the surface; and 

• net radiation over the water surface. 

2.2.5 Data Analysis and Action Levels 

The data will be given to the Hydrology Monitoring team to calculate lake 
evaporation.  Lake evaporation data will be summarized and compared to 
estimated values used in the EAR.  The lake evaporation data will be combined 
with other sources of water loss from the lake such as seepage estimates, outflow 
and project water withdrawals to determine total losses.  Losses will be balanced 
against water contributions such as precipitation, treated water releases and 
runoff from the local watershed to determine the water balance for the lake.  
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Lake elevation will be used to verify the water balance calculations. There are no 
action levels defined for hydro-meteorological monitoring. 

2.3 TOTAL SUSPENDED PARTICULATE, PM10 AND PM2.5 
MONITORING 

Particulate emissions will be generated by wind erosion, movement of 
vehicles/large equipment, the airstrip, construction activities (including the North 
Pile), and the combustion of diesel fuel and solid waste incineration. 

The particulate monitoring is being carried out to address the AQMP 
requirements outlined in Section 7.2 item a) of the Environmental Agreement for 
the Project: 

7.2 (a) The Air Quality Monitoring Program shall include but not be limited to: 

(i) Monitoring total suspended particulate (TSP), PM10 and PM2.5; 

(ii) Monitoring of fugitive dust to determine the effects of dust 
deposition on the surrounding environment; 

(iii) Documentation of quality assurance and quality control (QA/QC) 
procedures used to ensure valid data collection; and 

(iv) Contingency plans to respond to increasing trends or exceedences 
of air quality criteria/dispersion modeling predictions. 

2.3.1 Monitoring Station Locations 

Particulate sampling will be conducted on-site at three locations (Figure 2-2).  A 
TSP Hi-Vol sampler is to be co-located with a PM10 and PM2.5 Partisol near the 
airstrip.  A second station measuring the same parameters will be located near the 
explosives magazine.  A third station measuring TSP only will be located near 
the mine portal.  The stations are being operated temporarily in interim locations 
(Figure 2-1) and will be moved to their permanent locations (Figure 2-2) once 
power becomes available. 

The locations are designed to ensure a conservative management approach to 
ambient particulate concentrations.  The on-site stations (airstrip and mine portal) 
will provide information on the status of on-site air quality.  If the on-site 
conditions meet or better the applicable standards it can be reasonably assured 
that the off-site areas will have been exposed to conditions below the applicable 
standards as well.  The off-site station demonstrates compliance with the ambient 
standards. 
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2.3.2 Monitoring Methods 

The particulate monitoring network consists of a variety of sampling instruments 
including high volume (Hi-Vol) samplers for TSP, and dichotomous partisol 
samplers (Partisols) for PM10 and PM2.5.  The Partisols were added to the 
program in the spring of 2004 and their use will continue through the life of the 
Project. 

Hi-Vol samplers operate on the principle that a stream of ambient air at a 
controlled flow rate is drawn through a size-selective inlet and then through a 
pre-weighed filter for a pre-determined time period.  The exposed filter is 
shipped to a laboratory where it is re-weighed.  The TSP concentrations can then 
be determined using the measured volume of air and the weight difference 
between the pre-weighed and exposed filter.   

The Hi-Vol samplers at Snap Lake collect particulate with a nominal 
aerodynamic diameter of 30 µm or smaller.  The collection of TSP provides a 
good measure of airborne particulate and is subject to a standard in the Northwest 
Territories. 

Though the principle of operation is the same for the Partisol as it is for the Hi-Vol, 
the Partisol sampling system has a number of operational advantages when 
compared to other particle samplers.  The Partisols require considerably less 
manual handling than Hi-Vol samplers as the Partisol uses an enclosed sample 
cartridge.  The combination of enclosed sampling cartridges and the lower air 
volumes used in the Partisol system should enhance sample collection in the winter 
months.  This type of monitoring is a United States Environmental Protection 
Agency reference method for quantifying ambient PM10 and PM2.5 concentrations.   

2.3.3 Monitoring Frequency 

The monitoring of particulate matter (TSP, PM10, and PM2.5) concentrations is 
carried out according to the National Air Pollution Surveillance (NAPS) schedule 
which follows a monitoring cycle where a single 24-hour sample is collected 
every six days.  This schedule has been followed annually from May through 
October since April 2000 when the Hi-Vol monitoring program was initiated.  
This sampling regime will continue to be followed for the Hi-Vol samplers and 
has also been adopted for the new Partisol samplers.   

Particulate sampling is being conducted year-round.  However, Hi-Vol sampling 
during extreme winter conditions allows the possibility for snow to be drawn 
through the inlet resulting in a void sample and possible damage to the electronic 
components of the sampler.  Low sampling velocities and a small sample inlet 
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prevent infiltration by snow.  A small amount of data loss is expected during the 
winter as ambient conditions can exceed the normal operating range expected for 
the equipment being used.  However, De Beers is making reasonable efforts to 
ensure that data are collected consistently.  These efforts include the provision of 
insulating jackets for the Partisol samplers and the possibility of Hi-Vol motor 
removal during non-sample days.   

Sampling in accordance with the NAPS schedule provides consistency between 
the on-site stations and stations at other facilities across the country.  In addition, 
by operating on a six-day cycle, different days are sampled each week thus 
allowing for differing production intensity, or other cyclical production 
variations. 

Monitoring of TSP and fine particulate matter will continue throughout the 
construction, operations and closure phases of the Project.   

2.3.4 Monitoring Parameters 

Data will be collected on ambient 24-hour concentrations of TSP, PM10 and 
PM2.5. 

2.3.5 Data Analysis and Action Levels 

The data collected regarding TSP and fine particulate concentrations will be 
analyzed and the results used to provide feed back to modify the dust 
management procedures incorporated in the EMS.  Because the particulate 
sampling does not occur in “real time”, there will be a delay between the events 
that lead to elevated concentrations and the receipt of results.  For this reason, the 
operational, day-to-day adaptive management of ambient particulate 
concentrations will rely on the procedures in the EMS, which outlines procedures 
for ensuring best management practice for dust control.  

The EMS will include actions triggered by observations by vehicle operators, 
pilots and other personnel.  The use of visual observations provides real-time 
data that can trigger activities to mitigate particulate levels.  This contrasts to the 
particulate monitoring program that provides feedback about the overall 
effectiveness of the mitigation programs.   

Visual observation is the best mechanism for identifying high dust events and 
triggering remedial actions and follow-up studies of the effects of dust on 
vegetation at the esker. Therefore, the EMS will include a specific requirement 
for reporting of high dust conditions at the esker during quarry operations.  The 
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first response would be to evaluate the extent of the condition, the potential 
cause(s) of the condition, and the mitigation actions available.  Mitigation 
measures would then be initiated or increased as appropriate.  High-dust 
conditions would have to persist for a period sufficient to create visible dusting 
of vegetation before an effects study is triggered, which would be addressed in 
the Vegetation Monitoring Program.   

Once the results of the particulate monitoring are available, they will be analyzed 
for spatial trends, temporal trends and indications of air quality concerns 
(e.g., compliance with available criteria). 

The analysis of spatial trends would compare the readings from the magazine 
(i.e., at the western limit of the site) to readings collected at the airstrip and near 
the portal.  The readings at the magazine should be consistently lower than the 
air-site readings unless they are caused by unusual events occurring within the 
region (e.g., a dust storm transporting airborne particulate to the site).  Such 
unusual events will be analyzed in conjunction with the air-site meteorological 
data and updated annually.   

The analysis of temporal trends will look for consistent, increasing trends in the 
measured dust concentrations with consideration to the time of year and 
meteorological conditions.  For example, increasing particulate concentrations as 
the snow melts may not indicate a concern but reflect the natural trends as the 
snow melts.  However, trends in monthly concentrations within a given season, 
or from one year to the next would indicate the need for a closer examination of 
the prescribed mitigation through the EMS to manage dust levels.  As a result, 
the EMS could be modified to avoid further occurrences.   

2.4 DUSTFALL MONITORING 

The main dust generation sources will be from wind erosion and movement of 
vehicles/large equipment on site.  When the particles are large enough they can 
settle from the air on vegetation.  The dustfall monitoring program required 
under Section 7.2 a) of the Environmental Agreement measures the quantities of 
dust deposited near the Project.   

2.4.1 Monitoring Station Locations 

The current and future locations of dustfall monitoring stations are shown in 
Figures 2-1 and 2-2 respectively.  Three additional dustfall stations will be added 
to the five existing stations to address concerns raised regarding dust emissions 
from the North Pile.  
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2.4.2 Monitoring Methods 

Dustfall canisters will be used to collect ambient dustfall for analysis of 
deposition rates of dust.  Unlike the Hi-Vol and Partisol samples, dustfall 
collection is a passive program that provides a measure of particulates that would 
be directly deposited onto vegetation or soil in the vicinity of the Project.  
Dustfall data are collected using open vessels containing a purified liquid matrix.  
Particles are deposited and retained in the vessel, which are sent to a laboratory 
where total and fixed dustfall are quantified.  The dustfall program is a 
complement to the other particulate sampling.  

2.4.3 Monitoring Frequency 

Dustfall canisters are exposed in the field for a nominal period of 30 days.  As 
dustfall sampling is done over a longer period to allow for a sufficient sample 
size for analysis, it provides an indication of longer-term air quality trends.  The 
dustfall monitoring program includes sampling during the winter months.  

Dustfall monitoring is proposed for the construction and operations phase of the 
Project.  Should it be discovered that dustfall levels are consistently less than 
predicted in the EAR, or are static for the first few years of operation, the 
frequency of monitoring may be adjusted as is acceptable to the regulatory 
agencies. 

2.4.4 Monitoring Parameters 

The dustfall samples will be analyzed for the total and fixed dustfall collected 
over the sampling period.  Ambient dustfall nominally includes particles large 
enough to settle out of the air column. 

2.4.5 Data Analysis and Action Levels 

Dustfall sampling does not occur in “real time”.  Therefore, there will be a 
considerable delay between the events that lead to elevated dustfall readings and 
the receipt of results.  The dustfall sampling containers are exposed 30 days and 
data analysis can take up to one month beyond the expiry of the sample period, 
leading to a delay of up to two months for results to be available.  For this reason, 
the operational, day-to-day adaptive management of ambient dustfall must rely 
on the EMS, which outlines procedures for ensuring best management practice 
for dust control. 
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The analysis of the dust fall sampling results will include the comparison of the 
results with Alberta guidelines since the NWT have yet to establish dustfall 
standards.  Specifically, the on-site dustfall readings will be compared to the 
Alberta industrial guideline of 158 mg/100 cm2/30 days.  These dustfall results 
collected off-site will be compared to the more restrictive Alberta recreational 
guideline of 53 mg/100 cm2/30 days.  If the dustfall monitoring shows levels in 
excess of the respective Alberta guidelines for more than three consecutive 
months, then vegetation and environmental health monitoring programs would be 
triggered.   

Analysis of spatial trends would include comparisons between the airstrip 
(DF003), office (DF009), north lake (DF007) and North Pile dustfall stations 
with the off-site station at the west end of Snap Lake (DF006).  Consistent 
differences between stations may trigger investigation and examination of 
mitigation measures via the EMS.  For example, if dustfall deposition rates are 
consistently higher at the DF003 than at DF009 or the North Pile stations, the 
reasons for this will be investigated and any additional mitigation that may be 
warranted will be implemented via the EMS. 

Analysis of temporal trends will include evaluation of mean monthly dustfall 
deposition rates from one year to the next.  This information will also be 
monitored for increasing trends.   

The visual observations outlined in Section 2.3.5 for the TSP program, will also 
be employed for the dustfall program.  
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3 QA/QC PROCEDURES 

Quality Assurance (QA) refers to plans or programs that encompass a wide range 
of internal and external management and technical practices designed to ensure 
the collection of data of known quality that matches the intended use of the data.  
Quality Control (QC) is a specific aspect of QA that refers to the internal 
techniques used to measure and assess data quality (APHA et al. 1989).  As QC 
procedures implemented as part of the AQMP are variable and program-specific, 
the procedures have been summarized in this section on a program component 
basis.  De Beers has a Quality Assurance and Quality Control (QA/QC) Plan 
(De Beers 2004) and applicable procedures will be followed for the AQMP.  

3.1 METEOROLOGICAL AND HYDRO-METEOROLOGICAL 
MONITORING  

QA/QC procedures for the meteorological and hydro-meteorological monitoring 
program include the following:  

• Data are to be downloaded from the station bi-weekly and manually 
surveyed for anomalous data that may indicate problems with the 
system. 

• Sensors will be calibrated on a schedule consistent with each sensor’s 
requirements.  For example, the wind sensor requires calibration and 
bearing replacement approximately every 24 months, while the 
temperature and relative humidity sensor requires calibration every 12 
months.   

• The station will be attended daily (as long as conditions permit) to 
ensure that sensors within reach are free of debris, frost or damage that 
may preclude accurate measurement of meteorological data.  A checklist 
has been developed that allows an organized approach to determining 
the fitness of the station. 

• Data will be downloaded consistent with detailed written operating 
instructions. 

3.2 TOTAL SUSPENDED PARTICULATE, PM10 AND PM2.5 
MONITORING  

QA/QC procedures for the particulate monitoring program include the following:  

• Hi-Vol samplers and Partisol samplers will be calibrated and maintained 
on a regular basis;  
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• An accredited laboratory will be used for determining sample weights;  

• Qualified personnel will interpret the flow charts and calculate ambient 
particulate concentrations based on laboratory results; and 

• Data will be downloaded consistent with detailed written operating 
instructions. 

3.3 DUSTFALL MONITORING 

QA/QC procedures for the dustfall monitoring program include the following:  

• Travel blanks (laboratory prepared samples that travel with the samples 
but are not exposed to the atmosphere) will be used; 

• An accredited laboratory will be used for analysis;  

• Qualified personnel will interpret the flow charts and calculate ambient 
particulate concentrations based on laboratory results; and 

• Data will be downloaded consistent with detailed written operating 
instructions. 
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4 REPORTING 

De Beers will provide an annual monitoring report that summarizes the air 
quality monitoring data collected during each year.  Consistent with the other 
environmental monitoring programs that are required under the Water License, 
the Air Quality and Meteorological Monitoring Report will be submitted by 
March 31 of each calendar year.  De Beers will also provide Environment 
Canada with copies of the annual report summarizing the ongoing results of the 
particulate monitoring program. 

Meteorological data will be summarized and presented by parameter.  
Comparisons to applicable climate normals (30-year average) for Yellowknife 
and past site monitoring will be included.  The hydro-meteorological data will be 
presented in the Hydrology Monitoring Program annual report. 

Data summaries for each of the particulate monitoring stations (TSP, PM10, PM2.5 
and dustfall) will also be presented.  Due to the configuration for the particulate 
and monitoring program data through the end of the year may not be available for 
inclusion in the annual report.  Therefore, each annual report, will include a 
listing of the monthly results since the program commenced.   

Data will be managed in accordance with De Beers’ EMS Data Management 
System. 
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ambient  existing or present in the surrounding air  

Hi-Vol sampling an approved method for collecting total suspended particulate data in the 
NWT and other jurisdictions 

inhalable particles 
(PM10) 

fine particulate matter that can reach the lungs 

north pile an area for storing and containing the processed kimberlite material and 
potentially acid generating rock 

relative humidity the ratio of the amount of water vapour actually present in the air to the 
greatest amount possible at the same temperature 

respirable particles 
(PM2.5) 

fine particulate matter that is able to reach the lungs, and go deeper into 
the respiratory tract and may have greater deleterious health impacts 
than the coarser inhalable particles (PM10) 

total suspended 
particulate matter 
(TSP) 

the fraction of airborne particulates that will remain airborne after their 
release in the atmosphere; the average diameter is nominally of 30 µm 
(micrometres) and below 
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Table A-1 Concordance Table Showing Air Monitoring Requirements Outlined in the Environmental Agreement and the 
Air Monitoring Program Section Where Commitments are Addressed 

Section Requirement/Commitment AQMP Section 
AQMP Section 

Heading 
7.1  a) DBCMI shall undertake compliance and environmental effects monitoring of the Project through the 

Environmental Monitoring Programs. 
 b) DBCMI shall provide the Parties and the Monitoring Agency (when established) with copies of its 

Environmental Monitoring Programs.  The Environmental Monitoring Programs contemplated by this 
Article shall be reviewed in accordance with Article 7.5 of this agreement.  The Environmental Monitoring 
Programs shall be revised on an ongoing basis as necessary and where appropriate in response to 
changing circumstances and additional information. 

 c) The Environmental Monitoring Programs shall include activities designed to: 
 i. meet the monitoring requirements of all Regulatory Instruments; 
 ii. verify the accuracy of the impact predictions from the Environmental Assessment Report of the 

Project; 
 iii. determine the effectiveness of measures taken to mitigate any adverse environmental effects of the 

Project; 
 iv. consider; and incorporate where possible, traditional knowledge; 
 v. establish thresholds or early warning signs; 
 vi. trigger action by adaptive mitigation measures where appropriate; 
 vii. provide opportunities for the involvement or active participation of members of each of the Aboriginal 

Parties in the implementation of the monitoring programs; 
 viii. provide training opportunities for members of each of the Aboriginal Parties; 
 ix. include hypothesis testing during the analysis of data to facilitate Adaptive Management where 

appropriate; and, 
 x. provide for appropriate monitoring during any suspension of operations. 

All All 

7.2 For each Environmental Management Plan there should be a complementary Environmental Monitoring 
Program to support the process of Adaptive Management.  The Environmental Monitoring Program shall 
include: 
a) The Air Quality Monitoring Program shall include but not be limited to:” 

i) Monitoring of total suspended particulate (TSP), PM10 and PM25; 
ii) Monitoring of fugitive dust to determine the effects of dust deposition on the surrounding 

environment; 
iii) Documentation of quality assurance and quality control (QA/QC) procedures used to ensure 

valid data collection; and 
iv) Contingency plans to respond to increasing trends or exceedences of the air quality 

criteria/dispersion model predictions. 
 

Section 2.3 
Section 2.4 
Section 2.5 
 
 
 

Total Suspended 
Particulate, PM10 and 
PM2.5 Monitoring 
Dustfall Monitoring 
Documentation of 
QA/QC Procedures 
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Table A-1 Concordance Table Showing Air Monitoring Requirements Outlined in the Environmental Agreement and the 
Air Monitoring Program Section Where Commitments are Addressed (continued) 

Section Requirement/Commitment AQMP Section 
AQMP Section 

Heading 
7.4 a) DBCMI shall deliver monitoring data and information to the Parties and the Monitoring Agency in time-

frames and in formats developed in consultation with the Monitoring Agency. 
 b) With respect to data and information pertaining to wildlife matters within the jurisdiction of the GNWT, the 

time-frames and format for reporting shall be developed in consultation with the GNWT. 
 c) The formats for submission of monitoring program results and analysis shall not be inconsistent with 

reporting requirements established under legislation, regulations, and Regulatory Instruments and the 
requirements of such legislation, regulations, and Regulatory Instruments shall apply to the extent of any 
inconsistency. 

 d) Reporting dates will be established to conform with the requirements of the appropriate Regulatory 
Instruments. 

 e) DBCMI shall carry out the monitoring in a manner which will provide data consistent with any cumulative 
effects monitoring programs undertaken or authorized by GNWT and Canada. 

Section 3 Reporting 

10.1 a) DBCMI shall prepare and submit an Annual Report to the Parties and the Monitoring Agency, for each 
calendar year for the term of this Agreement. 

Section 3 Reporting 

 

De Beers Canada Inc. 



De Beers Snap Lake Project A-3 September 2005 
Air Quality Monitoring Program   
 
 

De Beers Canada Inc. 

Table A-2 Concordance Table Showing Air Monitoring Requirements Outlined in the Water License and the Air 
Monitoring Program Section Where Commitments are Addressed 

Water License Subsection and Requirement AQMP Section AQMP Heading 
Part B   
5. The Licensee shall file an Annual Report with the 

Board no later than March 31 of the year following 
the calendar year reported which shall contain the 
following information: 

Section 2.2.5 and Section 4 – The data analysis and 
reporting for the hydro-meteorological station will be 
documented in the Hydrology Monitoring Report.   

Data Analysis and Action Levels 
Reporting 

a) An overall water balance for the project that 
includes specific water balances for each of the 
Process Plant, Water Collection and Treatment 
System, North Pile, and Water Management 
Pond, and also provides the following: 

  

ix. monthly and annual estimates and 
measurements of precipitation and runoff. 

Section 2.2 Hydro-meteorological Monitoring 

Surveillance Network Program   Part D     
1. The Licensee shall measure and record the 

following meteorological data: 
  

a) precipitation, measured and recorded in hourly 
and daily totals; 

Section 2.2  

b) evaporation, as calculated from the parameters 
listed below with hourly and daily averages: 
- wind speed at approximately 2.0 meters 

above the water surface, including daily 
minima and maxima; 

- wind direction on an hourly basis; 
- Air temperature at approximately 0.75 and 

2.0 metres above the water surface, 
including daily minima and maxima; 

- Relative humidity at approximately 075 and 
2.0 metres above the water surface; 

- Water temperature at one (1) and two (2) 
meters depths below surface; 

- Net solar radiation over the water surface; 
and 

- Water level. 

Section 2.2 Hydro-meteorological Monitoring 

c)The weather data for evaporation calculations 
shall be measured and recorded at a site on 
Snap Lake near mine operations and away from 
any man made structures; 

Section 2.2 Hydro-meteorological Monitoring 
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Table A-2 Concordance Table Showing Air Monitoring Requirements Outlined in the Water License and the Air 
Monitoring Program Section Where Commitments are Addressed (continued) 

Water License Subsection and Requirement AQMP Section AQMP Heading 
2. The Licensee shall submit to the Board for 

approval, the location, methods and frequency for 
measuring and recording meteorological data 
identified in Section D, item 1  

Section 2.2 Hydro-meteorological Monitoring 
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