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2024 operational season

In 2023 we produce a small quantity of asphalt for the emergency repairs for the Igaluit
international airport, mivvik street paving and 3 x parking lots in the City of Igaluit. The
asphalt was produced between August 5 to 12, for a total of 2900 metric tons.

ARD report:

Mitigation or monitoring activities undertaken relative to dust and noise.

In the project proposal, the dust management was intended for the road inside
the North 40 Quarry area. The site superintendent makes the decision to use
water to mitigate the dust and the decision is taken every time it is needed to
provide safety vision for the workers. The rest of the road are under the City
of Iqaluit zoning.

No mitigation is done for the noise as the location of the Asphalt batch plant.
The Area was use for aggregate stockpiling before and the level of operational
work is equivalent.

Air quality testing: as described in the screening process we did an air quality
testing at the start up according to the Asphalt Paving Industry Emission
Regulations of Nunavut (APIERN). The tests results were conformed to
standard and the operation of producing Asphalt Mix could proceed. The test
results are attached to this document. As describe in the APIERN the emission
testing shall be carried out at the time of every change of operating location
and when plant modifications are made which may affect emissions from that
plant. We have not changed the location of the plant and we did not make any
plant modification in 2020.

No complaints or reporting of impacts by community members were reported
during the 2024 operational season.

No community consultation was undertaken during the 2024 operational
season.

No heritage site was encountered during the 2024 operational season as the
site was previously used as an aggregate stockpiling area.



Dust Management Plan: The DMP was establish during the screening process and
consisted of proposing that the dust management is done for the road inside the North
40 Quarry area only as the rest of the roadway is Under City zoning. The decision to use
water to mitigate the dust is taken by the site superintendent at the time of the work.

Abandonment and restauration plan: The end date of the land lease is not final, for now
it is until 2026 but there is a good possibility that the work will continue after. At the end
of the lease, as describe in the screening process, the intention is to return the Area to its
original aggregate stockpiling Area zoning.

Issue 1: potential negative impact to water quality, vegetation and soil from potential
spills resulting from the storage and transfer of fuel and asphalt end product.

Mitigations follow-up

- 7 -There is no water body around the asphalt plant in an area of 31 meters,

- 8 -Thereis no water body around the asphalt plant in an area of 31 meters,

- 9-—the storage of chemical and fuel is made in a way not accessible to wildlife,

- 10 —there is no barrels of fuel and other chemical expect for bitumen which is
a non-hazard for spill

- 11 —We have followed our spill contingency plan and installed spill kits close
to the double wall reservoir.

- 12 — The inspection of the large double wall fuel tank is made during the
operational season as it is not accessible during winter, see document for
weekly inspection from June to October 2023.

- 13 —removal of any hydrocarbon contaminated soil will be made according to
the spill contingency plan, none occurred in 2023

- 14 - All personnel are aware of the Spill contingency plan and informed of the
procedure in case of a spill.

Issue 2: Potential negative impact to air quality from increase sound level as well as dust
from transportation activities

Mitigations follow-up

- 21to 23 have been followed.

- The air testing was done at startup as require by the ASPHALT PAVING
INDUSTRY EMISSION REGULATIONS, art 3.2. The test results are excellent and
as specify in the regulations we will plan an emission test at every change of
operation location and when plant modifications are made which may affect
emissions from that plant. No modification to the plant was done in 2023.



Issue 3: Potential impact on surface water drainage, terrain and wildlife and bird habitat
from the proposed installation of the asphalt plant, on site stockpiling, vehicle
movements and general operations

Mitigations follow-up

- 5-nowateris used

- 6-all waste is inaccessible to wildlife

- 15 -The site was an aggregate stockpiling area, no nests were found.
- 16 - all personnel were made aware of mitigation #16

- 17 - the site was an aggregate stockpiling area

- 18 —water flow is directed around the stockpiling area

- 19 —thessite is in operation until at least 2026

- 20 - the site is in operation until at least 2026

Issue 4: Socio-economic effects on Northerners
Mitigations follow-up

- 24 — All staff were made aware of our responsibilities and requirements
regarding archeological or paleontological sites encountered during
operations, but the site was an aggregate stockpiling area before an asphalt
batch plant site.

Issue 5: Potential positive impact to residents of Igaluit
Mitigations follow-up

- 25-Local residents of Iqaluit have worked on the batch plant site in 2024. The
operation was only 8 days.

Issue 6: Potential positive impact to residents of Iqaluit
Mitigations follow-up

- 25 —1n 2024 The project we participated in was to supply and install asphalt
on the Igaluit airport and repaving of existing Mivvik Street. The Document
was produced by the owner NASL and the City of Iqgaluit.
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ABBREVIATIONS

QA/QC : Quality assurance & control

ACFM : Actual cubic feet per minute

CO, : Carbon dioxyde

ECCC : Environnement et Changement climatique Canada

O, : Oxygen

N : Normal conditions as defined in the environmental protection act
P : Particulate matter

SCFM : Standard cubic feet per minute

%dv : Volume percentage on dry basis

Stack testing emission report
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SOMMARY

Consulair was mandated by Kudlik Construction to perform a stack sampling emission testing program

of its hot mix asphalt plant located in Igaluit, Nunavut.

The goals of the stack sampling emission test were:

e To obtain an actual situation of the atmospheric emission ;

e To evaluate the physical characteristics of the gas flow in the stack;

¢ To evaluate the concentration and the emission rate of major Hazardous Air Pollutants (HAPS) ;
e To compare the emission results with applicable laws in Nunavut ;

e To ensure that Consulair's QA/QC is respected throughout stack sampling program.

The sampled parameters were particulate matter (PM), oxygen (O,), carbon dioxide (CO,), carbon
monoxide (CO) and opacity of the emission flux.

The results from the stack sampling program are representative of the operating conditions of the hot

mix asphalt plant and the sampling procedures used. QA/QC program was respected.

The mean particulate matter concentration of the hot mix asphalt plant has been 0.082 g/Nm?® during the
tests. The value is inferior to the standard of 0.23 g/Nm® of the asphalt paving industry emission

regulations of Nunavut, Environmental Protection Act.

Mean opacity value of emission is inferior to 20 %, which is the standard in the Environmental Protection
Act.

The following table shows the results obtained at the boiler exhaust pipe during the project that took
place on the 30" of June and July 1% 2017.

Stack testing emission report

Asphalt Batch mixing plant
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STACK EMISSION REPORT

COMPANY : Kudlik construction Ltd.

ADDRESS : P.O. box 727, 1519 Federal Road, Iqualuit, Nunavut XOA 0HO

TELEPHONE : (867)-979-1166

MANUFACTURER OF PLANT : H&B (Gencor Industries inc.)

TYPE OF PLANT : ASPHALT BATCH MIXING PLANT

| CHIMNEY DIMENSION

:0.838x1.219 m

LOCATION OF PLANT : Iqaluit, Nunavut

DATE OF TEST : 30 of June and July 1*

SAMPLE ID 1 2 3 MEAN
DATE OF TEST 30/06/17 01/07/17 01/07/17 NA.
OPERATION DATA
BITUMINOUS MIX PRODUCTION (kg/h) | 75,000 100,000 100,000 92,000
GAS CHARACTERISTICS
TEMPERATURE (°C) 87 80 74 80
HUMIDITY (% v/v) 7.6 6.9 8.4 7.7
VELOCITY (m/s) 8.3 8.2 75 8.0
ACTUAL FLOW RATE (m°h) 39 001 38 370 34 869 37 413
ACTUAL FLOW RATE (ft*/min) (ACFM) 22 955 22 584 20 523 22 021
STANDARD FLOW RATE (Nm%/h) 29 825 30 109 27 435 29 123
STANDARD FLOW RATE (Nm®/min) 497 502 457 485
STANDARD FLOW RATE (Nft*/min) (SCFM) 17 554 17 721 16 147 17 141
COMBUSTION GAS CONCENTRATION
CO; (% viv dry) 2.5 2.5 2.6 2.5
O3 (% vIv dry) 17.3 17.3 17.1 17.2
SAMPLING INFORMATION
TEST MEAN ISOKINETIC RATE (%) 93 99 101 N.A.
POINTS PERCENTAGE <90% & >110% (%) 100 100 100 NA.
SAMPLED VOLUME (Nm°) 2.25 2.42 2.03 NA.
PUMPING RATE (ft*/min) 0.96 1.03 0.86 NA.
PARTICULATE MATTER
WEIGHT (mg) 25.9 23.1 16.3 N. A.
CONCENTRATION (g/Nm’) 0.111 0.091 0.075 0.092
STANDARD (g/Nm°)* 0.23
RATE (kg/h) 0.33 | 0.27 | 0.21 0.27
OPACITY
OPACITY (%) <20 | <20 | <20 <20
STANDARD (%)* 20

N: normal conditions at 101.3 kPa and 25 °C, on dry basis.
* Asphalt paving industry emission regulations of Nunavut, Environmental Protection Act.

Stack testing emission report
Asphalt Batch mixing plant
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1 INTRODUCTION

Consulair Inc. was mandated by Kudlik construction Ltd. to perform a stack sampling emission testing
program of its hot mix asphalt plant located in Igaluit, Nunavut. The sampling program was done on the
30" of June and July 1% 2017.

1.1 SAMPLING GOALS

The goals of the stack sampling emission test were:

e To evaluate the physical characteristics of the gas flow in the stack;

e To evaluate the concentration and the emission rate of major Hazardous Air Pollutants (HAPs) ;
e To compare the emission results with applicable laws in Nunavut ;

e To ensure that Consulair's QA/QC is respected throughout stack sampling program.

The sampled parameters were particulate matter (PM), oxygen (O,), carbon dioxide (CO,), carbon
monoxide (CO) and opacity of the emission flux. Table 1-1 shows the information.

TABLE 1-1 — POLLUTANTS AND SOURCE

PARTICULATE CARBON CARBON

ERUReE DIOXIDE MONOXIDE

OXYGEN OPACITY

MATTER
Hot mix asphalt plant \ N N N \

Gas characteristics such as temperature, humidity and velocity were measured during the sampling

process. The pollutants have been sampled in triplicate.

2 SAMPLING SITE INFORMATION

The project was realised at the following place:

< lqualuit Airport
1126 Mivvik Street,
Igaluit, NU
XO0A OHO

3 HUMAN RESSOURCES

Information on the client is available in table 3-1. Information on the consulair's team for the project is

available in table 3-2. Table 3-3 shows the laboratory used for the analysis.

Stack testing emission report
Asphalt batch mixing plant 1
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TABLE 3-1 — KUDLIK’S TEAM

CLIENT CONTACT

Maxime Gaudreault,

Kudlik Construction Ltd.
P.O. Box 727
1519 Federal Road
Iqualuit (Nunavut)

Phone : 418-802-8224

email : mgaudreau@kudiik.biz Project manager

XO0A OHO
TABLE 3-2 - CONSULAIR’S TEAM
RESSOURCE TITLE EXPERIENCE DUTY
Project manager
Patrick Bordeleau Ing 6 years Data compilation

Report writting.

Report validation
Sampling console operation
Pascal Waltzing Biochemist 12 years and train handling.
Preparation and recovery of sampling trains.
Logistic of the samples to the laboratory

Jean-Frangois Guay Technician 2 years Train handling.

TABLE 3-3 — ANALYTICAL LABORATORY

LABORATORY ANALYSIS ACCREDITATION DOMAIN

DR-12-LLA (QUEBEC)
Consulair P 400

4 PROCESS AND INDUSTRY DESCRIPTION

Kudlik construction is operating a hot mix asphalt plant in Iqualit, Nunavut. The type of the plant is an
H&B (Gencor industries inc.) asphalt batch mixing plant and it works on light oil (diesel). During a stable
production, the capacity of the plant is 160 tons per hour.

5 ENVIRONMENTAL PROTECTION ACT OF NUNAVUT

5.1 C. E-23 ASPHALT PAVING INDUSTRY EMISSION REGULATIONS
The regulation on asphalt paving industry emissions cite on the 1* paragraph of article 2 that:

The emission of pollutants into the ambient air as a consequence of the normal operation of an asphalt

paving plant shall not exceed:

Stack testing emission report
Asphalt batch mixing plant 2
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a) 0.23 g of particulate matter for each normal cubic metre of dry and undiluted exhaust gases,
measured by the methods described in the Department of Fisheries and the Environment, publication
EPS-1-AP-74-1 entitled Standard Reference Methods for Source Testing: Measurement of Emission of

Particulates from Stationary Sources ;

b) an opacity of 20%, measured by the methods described in the Department of Fisheries and the
Environment publication EPS-1-AP-75-2 entitled Standard Reference Methods for Source Testing:
Measurement of Opacity of Emissions from Stationary Sources.

6 SAMPLING
6.1 OPERATING CONDITIONS

Communiation was maintained with the assigned manager from Kudlik during the whole sampling

process. This was done to insure good operating conditions of the equipment.

Table 6-1 shows the production data for bituminous mix.

TABLE 6-1 — BITUMINOUS MIX PRODUCTION

Tests ‘ PM-1 PM-E2 PM-E3 MEAN
Date 30/06/2017 01/07/2017 01/07/2017 N. A.
Test start time 21:18 20:23 22:24 N. A.
Test end time 22:48 21:55 23:52 N. A.
Bituminous mix production (kg/h) 75,000 100,000 100,000 92,000

6.2 SOURCE DIMENSIONS

Source’s characteristics are described in Table 6-2.

TABLE 6-2 - SAMPLED SITE CHARACTERISTICS

DUCT
DIMENSIONS

()] Ao

SOURCE

Hot mix asphalt plant

0.686 x 1.892

0.6

DIAMETER NUMBER

Bp

8.5

NUMBER
OF PORTS
USED

NUMBER OF
SAMPLING POINTS

BY
TRAVERSE

TOTAL |

16

Ap — duct diameter downstream from flow disturbance ;

Bp — duct diameter upstream from flow disturbance.

Stack testing emission report
Asphalt batch mixing plant
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6.3 SAMPLING METHODOLOGY

Sampling methods used in this project are methods approved and recommended by known organisms
such as United States Environmental Protection Agency (USEPA) and Environment Canada (EC). The

sampling methods are described in Table 6-3.

TABLE 6-3 - SAMPLING METHODS

PARAMETER METHODS LENGHT / SAMPLED VOLUME DURING THE

TEST
. : Method A, EPS 1/RM/8 from Co .
Sampling site EC* Before isokinetic sampling
Gas temperature Thermocouple With isokinetic sampling
Gas velocity Method B, Eggj /RM/8 from With isokinetic sampling
Gas humidity Method D, EE§*1/RM/8 from With isokinetic sampling
Particulate matter Method E, EE%J/RM/S from 60 minutes minimum / 1.5 m® minimum
Emission opacity EPS 1-AP-75-2 6 minutes
0O,/ CO, Method C, EE§*1/RM/8 from With isokinetic sampling on 5 minutes interval
CcO Method C, EE§*1/RM/8 from With isokinetic sampling on 5 minutes interval

* Report EPS 1-AP-74-1, Reference Method for Source Testing: Measurement of Releases of Particulate from Stationary
Sources, from february 1974 has been revised and is actually presented under the name of EPS 1/RM/8 reference method.

6.3.1 Sampling site

The number of traverse points is determined by method A of EPS 1/RM/8 and is named « Determination
of Sampling Site and Traverse Points ». This method describes the number of sampling points needed

in relation with downstream and upstream distance of the site from disturbances.
6.3.2 Humidity, temperature and velocity

In the duct, humidity, temperature and gas velocity are measured with reference method for source
testing from EC which holds the reference number EPS 1/RM/8 and was published in 1993. This method
is divided in six test methods, from A to F, which can be used individually or combined together to

measure characteristics of a gas flow. These tests methods are :

e Method A — Determination of Sampling Site and Traverse Points ;
¢ Method B — Determination of Stack Gas Velocity and Volumetric Flow Rate ;

e Method C — Determination of Molecular Weight by Gas Analysis ;

Stack testing emission report
Asphalt batch mixing plant 4
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¢ Method D — Determination of Moisture Content ;
e Method E — Determination of Particulate Releases ;
e Method F — Calibration Procedure for S-Type Pitot Tube, Dry Gas Meter and Orifice Meter.

6.3.3 Particulate matter
Particulate matter was sampled in isokinetic condition on a certain number of points which are

positioned on a perpendicular section of the duct gas flow. Table 6-4 shows the instruments needed for
the sampling method of particulate matter.

TABLE 6-4 — PARTICULATE MATTER SYSTEM COMPOSITION

CONTROL EQUIPMENT OF A

SAMPLING PROBE ‘ SAMPLING TRAIN ‘ MANUAL SAMPLING SYSTEM ‘
¢ Stainless steel nozzle. e Pyrex filter holder located inside a heated e Sampling cord which links
e Stainless steel probe box (120°C). the sampling console to

with a heating system e Glass fiber filter on a teflon base placed the sampling train.

up to 120°C. inside the pyrex filter holder. e Sampling console with an
e S-Type Pitot tube fixed e Impinger #1 — 100 ml of deionized water. oil manometer, a dry gas

to the sampling probe. e Impinger #2 — 100 ml of deionized water. meter, an orifice

flowmeter, a temperature
controller and reader.

e Vacuum pump.

Thermocouple fixed to e Impinger #3 — empty.
the sampling probe. e Impinger #4 - silica gel.

For each test, the minimal sampling length time is 60 minutes and the minimal sampled gas volume is
1.5 m°. Isokinetic mean value must be in between 90 and 110 % and at least 90% of the isokinetic
values calculated at each point must be in between 90 and 110 %.

6.3.4 Emission opacity

For emission opacity measurement, the regulation states that EPS 1-AP-75-2 with micro-Ringelmann
must be used. The observer must note the correct number of the opacity scale (0 to 4) according to the
observed opacity and must choose a distance which enable a perfect visibility of the fume. The sun must
be positioned in a 140° angle behind the observer. The observation has to be done such as the vision
line is, as much as possible, perpendicular to the plume direction. For rectangular ducts, the observation
has to be made such as the line of vision is perpendicular to the length of the duct. The observation
must be done at a point where maximal opacity can be observed and there is no water vapor. The
plume must be observed in a discontinuous pattern every 15 seconds. Opacity is calculated as a mean

of 24 successive observations on 15 seconds intervals. Three sets of 24 observations are necessary.

Stack testing emission report
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6.3.5 Gaseous parameters

Gaseous parameters (O, CO and CO,) have been measured in respect to the method C of EPS 1/RM/8
of EC with a NOVA combustion analyzer. Table 6-5 shows the information on the instrument and the

calibration gas used. Verification of the instrument was made according to the user manual.

TABLE 6-5 - GAS ANALYTICAL INSTRUMENT PARAMETERS

INSTRUMENT o8 0: Co: co
Manufacturer NOVA

Model 375WP

Cell electrochemical IR electrochemical

Zero Nitrogen

Physical Range 0-25%dv 0-20%dv 0-2000 ppmv

6.4 TESTING PROGRAM
6.4.1 Testing schedule

Table 6-6 presents the complete tests schedule for the sampling program.

TABLE 6-6 - TESTS SCHEDULE

SOURCE ID PARAMETER TEST ID DATE TEST START TIME | TEST END TIME |

Particul PM-1 30/06/17 21:18 22 :48

ar:;‘tjefte PM-2 01/07/17 20 :23 21 :55

Exhaust duct of hot PM-3 01/07/17 22 :24 23 :52
mix asphalt plant OP-1 30/06/17 21:18 22:17
Opacity OP-2 01/07/17 20 :23 21:22

OP-3 01/07/17 22 :24 23:23

Stack testing emission report
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8 QA/QC PROGRAM

The quality assurance and quality control program within Consulair verify the sampling process with
numerous steps. Consulair makes sure that every step of the sampling program is followed and
validates the applicability of the QAQC within the sampling method which was used. The major points

are described in this section.

8.1 AQ/CQ DURING PREPARATION

8.1.1 Sampling team

The sampling team was made of 2 workers. The description is in table 3-2.
8.1.2 Sampling methods

The sampling methods used during this project were determined with the law that is used to verify the

emission source. The methods are presented in table 6-2.
8.1.3 Field reports

The field data sheets are presented in appendix 5.

8.2 METHODS CRITERIAS

Consulair made sure that every step of the QAQC program enabled to obtain the goal fixed in the

project.

This section presents the results of the QAQC program of every method used during the sampling

project. The limit value used as criterias are shown in the tables.

Stack testing emission report
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8.2.1 Particulate — Method E EPS 1/RM/8
Table 7-1 presents the validation criterias of the method used during the sampling program. Table 7-2
presents the equipment used during the sampling program.

TABLE 8-1 - QA/QC - EPS 1/RM/8

SAMPLING SITE EPS 1/RM/8 METHOD A

CRITERIA
CYCLONIC FLOW (°) 0 <15°
REVERSE FLOW NO NO
TEST ID 1 2 3
STACK LENGHT (m) 0.686 0.686 0.686
STACK WITDH (m) 1.892 1.892 1.892
Ao 0.6 0.6 0.6 205
Bo 8.5 8.5 8.5 220
NUMBER OF SAMPLING POINTS 16 16 16
GAS VELOCITY (m/s) 8.3 8.2 75 3.0<V<30
SAMPLING TIME (min) 80 80 80 260
SAMPLED VOLUME (m°R) 2.25 2.42 2.03 215
MEAN ISOKINETIC (%) 93 99 101 90 <I1SO < 110
ISO CRITERIA (% points) 100% 100% 100% >90
PROBE TEMPERATURE (°F) OK OK OK 223<T<273
FILTER TEMPERATURE (°F) OK OK OK 223<T<273
EXIT TEMPERATURE (°F) oK oK oK 32<T<68
4% Dyoy (ft/min) 0.038 0.041 0.035
PRE-TEST LEAK CHECK -15poHg (ft*/min) 0.020 0.020 0.020 <0.02 ou 4% Dmoy
POST TEST LEAK CHECK (ft*/min) 0.020 0.020 0.020 <0.02 ou 4% Dmoy
ACETONE RESIDUAL (%m) OK OK OK <0.001

L OUPMENTINFORMATON
SAMPLING MODULE ID 20 20 20
DRY GAS METER COEFFICIENT K¢ 1.006 1.006 1.006 0.95 <K < 1.05
CONSOLE ORIFICE COEFICIENT Ko 0.973 0.973 0.973
Ah@ 1.052 1.052 1.052
ID PITOT 05-02 Moy. SS  05-02 Moy. SS  05-19 Moy. SS
COEFFICIENT PITOT 0.767 0.767 0.832
ID NOZZLE 7-371 7-371 7-372
NOZZLE DIAMETER (in) 0.3945 0.3945 0.3745

| N: Reference conditions at 101.3 kPa and 25 °C, on dry basis. |

Only 16 points were sampled in the stack due to the sampling port being too small to fit all 25 points.

The length to width ratio would not have been in a 1 to 2 ratio if 24 points had been sampled.
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TABLE 8-2 — EQUIPMENT INFORMATION - EPS 1/RM/8

MATERIAL INFORMATION EPS 1/RM/8

BUSE STAINLESS STEEL 316L
SONDE STAINLESS STEEL 316L
FILTRE FIBER GLASS 125 mm
PORTE-FILTRE GLASS

SUPPORT FILTRE PTFE

1" BARBOTTEUR Greenburg-Smith modified; H,O 100 ml
2° BARBOTTEUR Greenburg-Smith; H,O 100 ml

3° BARBOTTEUR Greenburg-Smith moodified; empty
GEL DE SILICE Silica gel container

8.2.2 Molecular mass — Method C EPS 1/RM/8

The following tables show the result for the analyser check during the sampling.

TABLE 8-3 — ANALYSER CHECK 30-06-2017

ANALYSER CHECK - 30-06-2017

Analyzer verification (span error) Final verification (span error) Drift
Gas Echelle
TOLERANCE | TOLERANCE | TOLERANCE

+/- 2% ‘ +/- 5% ‘ +/- 3%

Low (zero) 0.00 2.21 2.21

0, (Mid 0.97 1.32 1.32
High 0.22 0.44 0.44

Low (zero) 0.00 0.00 0.00

CO; | Mid 0.66 0.00 0.00
High 0.38 2.74 2.74

Low (zero) 0.00 0.54 0.54

CO | Mid 0.87 0.33 0.33
High 0.01 2.28 2.28

Stack testing emission report
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TABLE 8-4 — ANALYSER CHECK 01-07-2017

ANALYSER CHECK - 01-07-2017

Analyzer verification (span error) Final verification (span error) Drift
Gas Echelle
TOLERANCE TOLERANCE TOLERANCE
+/- 2% +/- 5% +/- 3%
Low (zero) 1.32 0.44 2.21
0O, | Mid 0.97 0.00 1.32
High 0.66 0.44
Low (zero) 0.00 0.00 0.00
CO; | Mid 0.11 0.00 0.00
High 0.16 2,74
Low (zero) 0.00 0.54 0.54
CO | Mid 0.33 0.22 0.33
High 0.12 2.28

8.3 QA/QC POSTSAMPLING
8.3.1 Laboratory

The laboratory used to analyse the samples is accredited in Quebec by the « Centre d’expertise en
analyse environnementale du Québec (CEAEQ) » for different chemical compounds. The analytical

report is available in appendix 3.
9 RESULTS

Normalized values are reported at a temperature of 25°C and at atmospheric pressure of 101.3 kPa, on

a dry basis.

In the results, a "<" sign preceding a value indicates that the laboratory result is lower than the Reported
Detection Limit (RDL) and represents a maximal result. When this case happens, this detection limit is

directly used in the equation.

If not mentioned, the displayed mean values are the mean of every test made for a same operating

condition of the process.

Compiled data are available at appendix 1. Field sheets are available at appendix 5.

Stack testing emission report
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Results are shown in Erreur ! Source du renvoi introuvable. and 6-2.

TABLE 9-1 — PARTICULATE MEASUREMENT

TESTID 1 2 3 MEAN
DATE 30/06/17  01/07/17  01/07/17

START TIME 21h18 20h23 22h24

END TIME 22h48 21h55 23h52

STATIC PRESSURE (kPa) 0.00 0.00 0.00 0.00
HUMIDITY (%v) 7.6 6.9 8.4 7.7
TEMPERATURE (°C) 87 80 74 80
VELOCITY (m/s) 8.3 8.2 7.5 8.0
ACTUAL FLOW RATE (m%h) 39 001 38370 34869 37413
NORMAL FLOW RATE (m°N/h) 29 825 30 109 27435 29123
NORMAL FLOW RATE (m°N/min) 497 502 457 485
ACTUAL FLOW RATEL (ACFM) 22 955 22 584 20523 22021
NORMAL FLOW RATE (SCFM) 17 554 17 721 16147 17 141
CO; (%vd) 2.5 25 26 2.5
02 (%vd) 17.3 17.3 17.1 17.2
PARTICULATER MATTER MASS FILTER (mg) 17.6 14.8 11.6 N.A.
PARTICULATE MATTER MASS PROBE (mg) 8.3 8.3 4.7 N.A.
CONCENTRATION (mg/Nm®) 11.1 9.1 7.5 9.2
NORM (mg/Nm°®) 23

EMISSION RATE (kg/h) 0.33 0.27 0.21 0.27

PROCESS DATA

PRODUCTION RATE (ton/h) 70 70 70 70
N: Normal conditions at 101.3 kPa and 25 °C, on a dry basis.
N.A. : Not Applicable

TABLE 9-2 - OPACITY

TESTS ID OP-1 OP-2 OP-3 MEAN
DATE 30/06/17 01/07/17 01/07/17 (1t0 3)
TEST START TIME 05:45 02:55 04:25
TEST END TIME 05:51 03:01 04:31
LENGHT OF TEST (MINUTES) 60 60 60

OPACITY
OPACITY (%) <20 <20 <20 <20
STANDARD* (%) 20

* Regulation on asphalt paving industry emission in Nunavut.

Stack testing emission report
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10 RESULTS ANALYSIS

Table 10-1 shows a comparison of the results with the applicable standards.

TABLE 10-1 - STANDARD COMPARISON

PARAMETERS TEST1 TEST2 TEST3  MEAN  STANDARD*
OPERATING CONDITION

BITUMINOUS MIX PRODUCTION (kg/h) | 75000 | 100,000 | 100,000 | 92000 [ N.A
OBTAINED RESULTS

STANDARD GAS FLOW (Nm®/min) 497 502 457 485 N. A.
PATRICULATE MATTER CONCENTRATION (g/Nm®) 0.111 0.091 0.075 0.092 0.23
EMISSION OPACITY (%) <20 <20 <20 <20 20

N: normal conditions at 101.3 kPa and 25 °C, on dry basis.

* Regulation on asphalt paving industry emission in Nunavut.

Mean concentration of particulate matter has been of 0.082 g/Nm® and is lower than the value of the

Nunavut regulation on asphalt paving industry emission, which is 0.23 g/Nm?.

The mean emission opacity of the hot mix asphalt plant has been of 20 % and is not higher than the

value of the regulation.

11 CONCLUSION

Consulair was hired by Kudlik construction Ltd. to complete a stack sampling program of his hot mix

asphalt plant located in Igaluit, Nunavut.

The tests have been made in normal operating conditions to ensure representative data.

The results show that the plant respects the regulation on asphalt paving industry emission of Nunavut.

Stack testing emission report
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Kudlik Igaluit

17-4865
Asphalte
P
HORAIRE DES ESSAIS
ESSAI NUMERO 1 2 3 MOYENNE
DATE DE L'ESSAI 30/06/17 01/07/17 01/07/17 (1a3)
DEBUT DE L'ESSAI 21h18 20h23 22h24
FIN DE L'ESSAI 22h48 21h55 23h52
DUREE DE L'ESSAI (minutes) 80 80 80 80
NOMBRE DE POINTS 16 16 16 16
DONNEES DES EQUIPEMENTS D'ECHANTILLONNAGE
PRESSION BAROMETRIQUE ("Hg) 29.90 29.90 29.90 29.90
PRESSION STATIQUE ("H20) 0.01 0.01 0.01 0.01
PRESSION STATIQUE (kPa) 0.002 0.002 0.002 0.00
COEFFICIENT DU COMPTEUR (20,20,20,20,20,20) 1.006 1.006 1.006 1.006
COEFFICIENT DU PITOT (05-02 Moy. SS,05-02 Moy. SS,05-19 Moy. SS  0.767 0.767 0.832 0.789
DIAMETRE DE LA BUSE (po) (7-371,7-371,7-372,7-372,7-372,7-372) 0.3945 0.3945 0.3745 0.3878
TEMPERATURE COMPTEUR (°F) 60 60 60 60
TEMPERATURE COMPTEUR (°C) 16 16 16 16
HUMIDITE DES GAZ & VOLUME ECHANTILLONNE
MASSE D'EAU (g) 136.0 133.0 137.0 135.3
VOLUME D'EAU (pi) 6.53 6.38 6.58 6.50
HUMIDITE GAZ (BWO) 0.076 0.069 0.084 0.077
HUMIDITE GAZ (% vIv) 7.6 6.9 8.4 7.7
VOLUME GAZ REFERENCE (pi°R) 79.37 85.61 71.57 78.85
VOLUME GAZ REFERENCE (m°R) 2.248 2.424 2.027 2.233
CARACTERISTIQUES DU CONDUIT
DIAMETRES AVANT LES TROUS D'ECHANTILLONNAGE 8.5 8.5 8.48
DIAMETRES APRES LES TROUS D'ECHANTILLONNAGE 0.6 0.6 0.61
DIAMETRE DU CONDUIT (pi) 0.00 0.00 0.00
DIAMETRE DU CONDUIT (m) 0.000 0.000 0.000
EPAISSEUR DU PORT D'ECHANTILLONNAGE (po) 2.5 2.5 2.5
LONGUEUR DU CONDUIT (pi) 23 23 23
LARGEUR DU CONDUIT (pi) 6.2 6.2 6.2
DIAMETRE EQUIVALENT (pi) 3.303 3.303 3.303
DIAMETRE EQUIVALENT (m) 1.007 1.007 1.007
PRESSION CONDUIT ("Hg) 29.90 29.90 29.90 29.90
PRESSION COMPTEUR ("Hg) 30.02 30.05 30.01 30.03
SURFACE DU CONDUIT (pi*) 14.0 14.0 14.0 14.0
SURFACE DU CONDUIT (m?) 1.30 1.30 1.30 1.30
CARACTERISTIQUES DES GAZ
TEMPERATURE CHEMINEE (°F) 188 176 165 177
TEMPERATURE CHEMINEE (°C) 86.9 80.2 73.7 80.3
CO, (%vs) 25 25 2.6 25
O, (%vs) 17.3 17.3 17.1 17.2
0, (%vh) 16.0 16.1 15.6 15.9
CO (ppmvs) 116 156 121 131
S0, (%vs) 0 0 0 0
N, (%vs) 80.2 80.2 80.4 80.3
Ar (%vs) 0.00 0.00 0.00 0.00
POIDS MOLECULAIRE SEC 29.09 29.09 29.09 29.09
POIDS MOLECULAIRE HUMIDE 28.24 28.32 28.16 28.24
VITESSE DES GAZ (pils) 27.4 26.9 24.5 26.3
VITESSE DES GAZ (m/s) 8.3 8.2 75 8.0
DEBIT GAZ ACTUELS (pi*/h) 1377299 1355022 1231402 1321241
DEBIT GAZ ACTUELS (m/h) 39 001 38 370 34 869 37413
DEBIT GAZ ACTUELS (pi*/min)(APCM) 22 955 22584 20523 22 021
DEBIT GAZ NORMALISES (pi°R/h) 1053244 1063285 968 847 1028 459
DEBIT GAZ NORMALISES (m°R/h) 29 825 30 109 27 435 29123
DEBIT GAZ NORMALISES (pi°’R/min) (RPCM) 17 554 17 721 16 147 17 141
INFORMATIONS D'ECHANTILLONNAGE

COEFFICIENT DE L'ORIFICE DU COMPTEUR (20,20,20,20,20,20) 0.973 0.973 0.973
VITESSE MAXIMALE (m/s) 10.33 11.25 10.99
VITESSE MINIMALE (m/s) 6.55 4.89 4.19
10%Vmax (m/s) 1.03 1.12 1.10
Pourcentage >10%Vmax 100% 100% 100%
NOMBRE POINTS AP 20% et + de APmoy 9 16 14
ISOCINETISME MOYEN (%) 93.0 99.5 101.1
% PTS RESPECT CRITERE ISO 100% 100% 100%
DEBIT DE POMPAGE MAX (pi*/min) <1.19 <1.39 <1.30
PRESSION DE VIDE MAX DURANT ESSAI (-"Hg) 4 3 1
TEMPERATURE SONDE MAX (°F) 252 251 252
TEMPERATURE SONDE MIN (°F) 245 244 244
TEMPERATURE FILTRE MAX (°F) 257 254 256
TEMPERATURE FILTRE MIN (°F) 245 246 245
TEMPERATURE SORTIE MAX (°F) 60 53 60
TEMPERATURE SORTIE MIN (°F) 50 49 52
DEBIT DE POMPAGE MOYEN (pi*/min) 0.96 1.03 0.86
4% DEBIT DE POMPAGE MOYEN (pi*/min) 0.038 0.041 0.035
TEST DE FUITE AVANT LES ESSAIS A 15 "Ha (pi*/min) <0.020 <0.020 <0.020
TEST DE FUITE APRES LES ESSAIS (pi*/min) <0.020 <0.020 <0.020




Kudlik Igaluit

17-4865
Asphalte
P
HORAIRE DES ESSAIS
ESSAINUMERO 1 2 3 MOYENNE
DATE DE L'ESSAI 30/06/17 01/07/17 01/07/17 (1a3)
DEBUT DE L'ESSAI 21h18 20h23 22h24
FIN DE L'ESSAI 22h48 21h55 23h52
PARTICULATE MATTER SPE 1/RM/8
MASS FILTER (mg) 17.60 14.8 11.6
MASS PROBE (mg) 8.3 8.3 47
MASS BLANK ACETONE (mg) 1 1 1
VOLUME BLANK ACETONE (mL) 128 128 128
RESIDU ACETONE (%) 0.001 0.001 0.001
DL PROBE (mg) 1.0 1.0 1.0
DL FILTER (mg) 0.1 01 0.1
MASS PROBE (mg) 7 7 4 6
MASS TOTAL (mg) 25 22 15 21
CONCENTRATION (ma/Nm®) 111 9.1 7.5 9
DL METHOD (ma/Nm?) 0.5 0.5 05
EMISSION RATE (kg/h) 0.33 0.27 0.21 0.27
NORM (ma/Nm®) 23.0
DONNEES D'OPERATION PROCEDE
TAUX D'ALIMENTATION PROCEDE (ton/hr) 70 100 100 90

|N: Normal conditions de référence a 101.3 kPa et 25 °C, sur base séche.




RELEVE D'ECHANTILLONNAGE: Asphalte - P - ESSAI# 1

Heure Trav. | Point | Durée de Différence de Températures °F Volume de gaz Vitesse Iso. >10%Vmax 0, | co, CO |Vvacuum Températures °F
# # pompage pression "H,0 (o, i Comp lc p (pi®) ml/s % %v | %v | ppmv | poHg | Sonde Filtre Sortie Trappe Aux3 Module
i AP AH _ Entrée _ Sortie Début | Fin [ Total F Cond
21h18 1 1 5 0.21 1.55 167 60 60 70 125.95 130.62 4.67 7.88 93.5 1.0 178 15 178 4.0 250 247 50 - - -
2 5 0.21 1.52 179 60 60 70 130.62 135.22 4.60 7.95 93.0 1.0 173 25 203 4.0 252 247 50 - - -
3 5 0.22 1.59 183 60 60 70 135.22 139.95 4.73 8.16 93.7 1.0 174 25 169 4.0 250 256 50 - - -
21h38 4 5 0.21 1.50 191 60 60 7 139.95 144.45 4.50 8.03 91.8 1.0 174 20 163 4.0 246 253 50 - - -
21h41 2 1 5 0.18 1.29 190 60 60 7 144.45 148.71 4.26 7.43 93.7 1.0 172 25 141 4.0 247 254 52 - - -
2 5 0.18 1.27 196 60 60 7 148.71 152.95 4.24 7.46 93.7 1.0 172 25 157 4.0 246 254 52 - - -
3 5 0.18 1.27 197 60 60 7 152.95 157.16 4.21 7.47 93.1 1.0 173 25 90 4.0 250 254 51 - - -
22h01 4 5 0.18 1.28 191 60 60 7 157.16 161.36 4.20 7.43 92.5 1.0 173 25 90 4.0 250 254 51 - - -
22h05 3 1 5 0.14 1.00 191 60 60 70 161.36 165.17 3.81 6.55 95.1 1.0 174 25 70 4.0 250 245 52 - - -
2 5 0.22 1.56 193 60 60 70 165.17 169.75 4.58 8.23 91.4 1.0 16.8 25 70 4.0 246 256 52 - - -
3 5 0.24 1.70 193 60 60 70 169.75 174.62 4.87 8.59 93.1 1.0 16.8 3.0 73 4.0 245 253 52 - - -
22h25 4 5 0.24 1.70 193 60 60 70 174.62 179.47 4.85 8.59 92.7 1.0 16.8 3.0 73 4.0 249 253 54 - - -
22h28 4 1 5 0.28 2.00 189 60 60 70 179.47 184.71 5.24 9.25 92.5 1.0 174 25 80 4.0 249 252 56 - - -
2 5 0.32 229 188 60 60 70 184.71 190.34 5.63 9.89 93.0 1.0 174 25 92 5.0 250 245 59 - - -
3 5 0.35 2.51 187 60 60 70 190.34 196.21 5.87 10.33 92.7 1.0 17.4 25 98 5.0 245 257 60 - - -
22h48 4 5 0.35 2.51 187 60 60 70 196.21 202.11 5.90 10.33 93.2 1.0 175 25 111 6.0 249 248 60 - - -




RELEVE D'ECHANTILLONNAGE: Asphalte - P - ESSAl# 2

Heure Trav. | Point | Durée de Différence de Températures °F Volume de gaz Vitesse Iso. >10%Vmax | O, | CO, CO |Vacuum Températures °F
# # pompage pression "H,0 (o, i Comp lc p (pi®) ml/s % %v | %v | ppmv | poHg | Sonde Filtre Sortie Trappe Aux3 Module
i AP AH _ Entrée _ Sortie Début | Fin [ Total F Cond
20h23 1 1 5 0.31 2.67 161 60 60 67 2.75 8.84 6.09 9.51 99.6 1.0 181 2.1 0 6.0 245 253 49 - - -
2 5 0.31 2.56 188 60 60 67 8.84 14.81 5.97 9.72 99.7 1.0 181 2.1 105 6.0 249 252 49 - - -
3 5 0.08 0.67 182 60 60 67 14.81 17.89 3.08 4.91 100.3 1.0 181 2.1 105 3.0 249 252 49 - - -
20h43 4 5 0.08 0.67 175 60 60 67 17.89 20.95 3.06 4.89 99.1 1.0 181 2.1 105 3.0 244 253 50 - - -
20h47 2 1 5 0.11 0.93 173 60 60 68 20.95 24.55 3.60 5.72 99.3 1.0 171 26 98 3.0 251 254 50 - - -
2 5 0.13 1.10 173 60 60 69 24.55 28.49 3.94 6.22 100.0 1.0 171 26 100 4.0 246 254 50 - - -
3 5 0.15 1.28 172 60 60 70 28.49 32.72 4.23 6.67 100.0 1.0 171 26 122 5.0 251 253 50 - - -
21h12 4 5 0.16 1.36 172 60 60 70 32.72 37.05 4.33 6.89 99.1 1.0 171 26 90 5.0 250 246 50 - - -
3 1 5 0.18 1.53 174 60 60 71 37.05 41.61 4.56 7.32 98.6 1.0 171 26 90 5.0 246 253 52 - - -
2 5 0.17 1.44 176 60 60 71 41.61 46.09 4.48 7.13 99.8 1.0 16.6 3.1 385 5.0 248 251 52 - - -
3 5 0.30 2.52 181 60 60 71 46.09 51.92 5.83 9.51 98.4 1.0 16.5 3.1 400 5.0 249 247 53 - - -
21h32 4 5 0.30 2.52 180 60 60 71 51.92 57.77 5.85 9.50 98.7 1.0 16.8 2.6 219 9.0 250 252 53 - - -
21h35 4 1 5 0.40 3.37 178 60 60 71 57.77 64.56 6.79 10.95 99.2 1.0 17.0 26 200 11.0 250 246 53 - - -
2 5 0.42 3.53 181 60 60 71 64.56 71.46 6.90 11.25 98.7 1.0 172 26 113 11.0 250 247 53 - - -
3 5 0.38 3.20 180 60 60 71 71.46 78.09 6.63 10.69 99.5 1.0 176 2.1 179 11.0 251 251 53 - - -
21h55 4 5 0.37 3.13 177 60 60 71 78.09 84.82 6.73 10.52 102.1 1.0 176 2.1 185 11.0 246 247 53 - - -




RELEVE D'ECHANTILLONNAGE: Asphalte - P - ESSAl# 3

Heure Trav. | Point | Durée de Différence de Températures °F Volume de gaz Vitesse Iso. >10%Vmax | O, | CO, CO |Vacuum Températures °F
# # pompage pression "H,0 (o, i Comp lc p (pi®) ml/s % %v | %v | ppmv | poHg | Sonde Filtre Sortie Trappe Aux3 Module
i AP AH _ Entrée _ Sortie Début | Fin [ Total F Cond
22h24 1 1 5 0.05 0.41 172 60 60 69 85.30 87.70 2.40 4.19 101.6 1.0 172 21 109 1.0 245 251 52 - - -
2 5 0.05 0.40 175 60 60 68 87.70 90.11 2.41 4.20 102.3 1.0 16.9 26 123 1.0 247 254 52 - - -
3 5 0.07 0.56 174 60 60 68 90.11 92.96 2.85 4.97 102.2 1.0 16.9 26 103 2.0 252 246 52 - - -
22h44 4 5 0.07 0.57 173 60 60 68 92.96 95.75 279 4.96 99.9 1.0 17.0 26 105 2.0 245 251 52 - - -
22h47 2 1 5 0.10 0.81 169 60 60 68 95.75 99.15 3.40 5.91 101.6 1.0 174 26 103 2.0 246 250 52 - - -
2 5 0.11 0.90 166 60 60 68 99.15 102.72 3.57 6.19 101.5 1.0 174 26 110 2.0 251 249 54 - - -
3 5 0.12 0.98 164 60 60 68 102.72 106.44 3.72 6.45 101.1 1.0 173 26 114 2.0 244 248 54 - - -
23h07 4 5 0.15 1.23 162 60 60 68 106.44 110.59 4.15 7.20 100.8 1.0 173 26 119 3.0 244 255 54 - - -
23h09 3 1 5 0.20 1.66 158 60 60 68 110.59 115.37 4.78 8.29 100.4 1.0 4.0 251 246 57 - - -
2 5 0.22 1.81 160 60 60 68 115.37 120.35 4.98 8.71 99.9 1.0 16.9 26 133 4.0 250 251 57 - - -
3 5 0.25 2.06 160 60 60 68 120.35 125.65 5.30 9.28 99.8 1.0 17.0 26 133 5.0 250 256 57 - - -
23h29 4 5 0.26 214 160 60 60 68 125.65 131.11 5.46 9.47 100.8 1.0 17.0 26 137 5.0 244 250 57 - - -
23h32 4 1 5 0.25 2.07 160 60 60 69 131.11 136.48 5.37 9.28 101.1 1.0 16.8 2.6 128 5.0 249 245 57 - - -
2 5 0.26 215 160 60 60 69 136.48 141.90 5.42 9.47 100.1 1.0 16.9 26 129 5.0 250 251 60 - - -
3 5 0.28 2.31 161 60 60 69 141.90 147.57 5.67 9.83 101.0 1.0 17.0 26 133 5.0 245 254 60 - - -
23h52 4 5 0.35 2.89 161 60 60 69 147.57 154.01 6.44 10.99 102.8 1.0 17.0 26 135 5.0 249 255 60 - - -
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ESUME D'ETALONNAGE DES BUSES 2017

Classe COFFRE 1 COFFRE 2 COFFRE 3 COFFRE 4 COFFRE 5 COFFRE 6 COFFRE 7
Buse # @ (po) # D (po) # D (po) # D (po) # D (po) # D (po) # D (po)

1-121  0.1281 | 2-121 0.1368 |3-121 0.1250 | 4-121 0.1214 ([5-121 0.1311 |6-121 0.1241 | 7-121
0.125 1-122  0.1285 | 2-122 0.1201 4-122 0.1291 |5-122 0.1235 | 6-122 0.1265 | 7-122

3-123  0.1290

1-181 0.1840 | 2-181 0.1908 |3-181 0.1796 | 4-181 0.1971 (5-181 0.1909 |6-181 0.1878 | 7-181 0.1914

1-182 0.1918 | 2-182 0.1925 |3-182 0.1793 | 4-182 0.1935 (5-182 0.2015 |6-182 0.1861 | 7-182 0.1894
0.187 1-183 0.1868 | 2-183 0.1846 |3-183 0.1826 | 4-183 0.1858 |[5-183 0.2013 | 6-183 0.1888

1-211  0.2340 | 2-211 0.2110 4-211  0.2225 |[5-211 0.2270 | 6-211 0.2205 | 7-211  0.2155

1-212  0.2189 | 2-212 0.2218 4-212  0.2221 ([5-212 0.2323 | 6-212 0.2181 | 7-212  0.2208
0.218 1-213  0.2198 | 2-213  0.2278 4-213  0.2330 |5-213 0.2326 | 6-213 0.2221

1-251 0.2465 | 2-251 0.2479 |[3-251 0.2544 | 4-251 0.2628 ([5-251 0.2573 | 6-251 0.2546 | 7-251 0.2513

1-252  0.2484 | 2-252 0.2584 |[3-252 0.2575 | 4-252 0.2596 ([5-252 0.2509 | 6-252 0.2536 | 7-252 0.2578
0.250 1-253  0.2505 | 2-253  0.2548 |3-253 0.2531 5-253 0.2609 | 6-253 0.2509

1-254 0.2461 | 2-254 0.2534 |[3-254 0.2435 5-254 0.2619 | 6-254 0.2556

1-255 0.2498 4-255  0.2596

4-256  0.2616

1-281 0.2919 | 2-281 0.2884 |[3-281 0.2918 | 4-281 0.2850 (5-281 0.2906 | 6-281 0.2878 | 7-281 0.2910

1-282 0.2910 | 2-282 0.2843 [3-282 0.2965 | 4-282 0.2863 ([5-282 0.2865 | 6-282 0.2865 | 7-282  0.2889
0.281 1-283 0.3055 | 2-283 0.3011 |[3-283 0.3039 | 4-283 0.3006 |5-283 0.2795 | 6-283 0.2811

3-284 0.3166

1-311  0.3199 |2-311 0.3111 |3-311 0.3211 | 4-311 0.3176 (5-311 0.3186 |6-311 0.3139 | 7-311 0.3119

1-312 0.3188 | 2-312 0.3118 ([3-312 0.3705 | 4-312 0.3125 (5-312 0.3209 |6-312 0.3116 | 7-312 0.3158
0.312 1-313  0.3133 | 2-313 0.3081 |3-313 0.3213 | 4-313 0.3254 |[5-313 0.3226 | 6-313 0.3129

2-314  0.3133

1-371 0.3746 | 2-371 0.3799 (3-371 0.3796 | 4-371 0.3751 ([5-371 0.3881 |6-371 0.3816 | 7-371  0.3945

1-372 0.3846 | 2-372 0.3864 |[3-372 0.4000 | 4-372 0.3771 ([5-372 0.3869 |6-372 0.3744 | 7-372 0.3745
0.375 1-373 0.3771 | 2-373 0.3861 |[3-373 0.3771 | 4-373 0.3731 [5-373 0.3924 |6-373 0.3798

1-374  0.3750 6-374 0.3820

1-431 0.4390 | 2-431 0.4469 |[3-431 0.4474 | 4-431 0.4414 (5-431 0.4326 |6-431 0.4363 | 7-431 0.4496

1-432 0.4360 | 2-432 0.4446 |3-432 0.4486 | 4-432 0.4428 |5-432 0.4398 |6-432 0.4413 | 7-432 0.4374
0.437 1-433  0.4394 | 2-433 0.4498 |[3-433 0.4384 | 4-433 0.4359 |[5-433 0.4431 | 6-433 0.4396

1-434 0.4371 3-434  0.4455

1-501 0.5011 | 2-501 0.5031 [3-501 0.5090 | 4-501 0.5011 ([5-501 0.5126 | 6-501 0.4988 | 7-501  0.5003

1-502 0.5059 | 2-502 0.4989 |[3-502 0.5064 | 4-502 0.5005 ([5-502 0.5246 | 6-502 0.4981 | 7-502 0.5014
0.500 1-503 0.5006 | 2-503 0.5054 4-503 0.4990 |[5-503 0.5113 | 6-503 0.5053

1-504 0.5029 | 2-504 0.4994 |[3-504 0.5239 | 4-504 0.5033 6-504 0.5080

2-505  0.5005

0.625 1-621 0.6323 | 2-621 0.6303 |[3-621 0.6259 | 4-621 0.6266 |[5-621 0.6334 | 6-621 0.6101 | 7-621

1-622 0.6094 | 2-622 0.6114 [3-622 0.6278 | 4-622 0.6239 [5-622 0.6345 | 6-622 0.6198 | 7-622
0.687 1-681 0.6993 | 2-681 0.7061 4-681 0.6809 [5-681 0.6951 | 6-681 0.6679 | 7-681 0.6799

1-682 0.7054 | 2-682 0.7110 4-682 0.6786 [5-682 0.6986 | 6-682 0.6796 | 7-682 0.6803
0.937 1-931 0.9484 | 2-931 0.9793 4-931 0.9196 [5-931 0.9523 | 6-931 0.9226 | 7-931 0.9258
Validation 09-févr-17 08-févr-17 22-mars-17 10-févr-17 10-févr-17 09-févr-17 26-oct-16




RESUME D'ET NNAGE DES BUSES DE VERRE 2017

COFFRE A COFFRE B
# @ (po) # D (po)

A-180-1 0.1920 B-180-1
A-180-2 0.1895 B-180-2 0.1981 C-180-2 0.1831
0.180 A-180-3 0.1886 B-180-3 0.1829 C-180-3 0.1846

B-180-4 0.1834 C-180-4 0.1858

A-218-1 0.2150 B-218-1 0.2179
A-218-2 0.2180 B-218-2 0.2181
B-218-3 0.2215
A-218-4 0.2196
0.218 A-218-5 0.2209 B-218-5 0.2194
A-218-6 0.2176 C-218-6 0.2166
B-218-7 0.2180 C-218-7 0.2160
C-218-8 0.2201
C-218-9 0.2166
A-250-1 0.2523 B-250-1 0.2508 C-250-1 0.2513
A-250-2 0.2529 B-250-2 0.2561 C-250-2 0.2561
C-250-3 0.2520
A-250-4 0.2519 B-250-4 0.2531 C-250-4 0.2503
0.250 A-250-5 0.2509 B-250-5 0.2524
B-250-6 0.2504

C-250-7 0.2494
A-250-8 0.2545

B-280-1 0.2878
B-280-2 0.2805
A-280-3 0.2910 C-280-3 0.2863
0.280 A-280-4 0.2851 C-280-4 0.2826
A-280-5 0.2910 B-280-5 0.2774 C-280-5 0.2808
A-280-6 0.2819 B-280-6 0.2860 C-280-6 0.2781

A-312-2 0.3130 B-312-2 0.3121 C-312-2 0.3063
B-312-3 0.3141 C-312-3 0.3095
B-312-4 0.3108

0.312 A-312-5 0.3138 B-312-5 0.3125
A-312-6 0.3115 C-312-6 0.3074
A-312-7 0.3110 C-312-7 0.3105

A-312-8 0.3129 B-312-8 0.3150

A-343-1 0.3504
A-343-2 0.3355 B-343-2 0.3425
A-343-3 0.3460 B-343-3 0.3425 C-343-3 0.3426
0.343 A-343-4 0.3480 B-343-4 0.3429 C-343-4 0.3509
B-343-5 0.3461 C-343-5 0.3449
C-343-6 0.3471

B-375-1 0.3861 C-375-1 0.3749
A-375-2 0.3763 B-375-2 0.3710 C-375-2 0.3750
B-375-3 0.3749 C-375-3 0.3799
0.375 A-375-4 0.3738 B-375-4 C-375-4 0.3754
A-375-5 0.3790 B-375-5 0.3731
A-375-6 0.3720 B-375-6

A-406-1 0.4079 B-406-1 0.4078 C-406-1 0.4133
A-406-2 0.4144 B-406-2 0.4110 C-406-2 0.4116

0.406
A-406-3 0.4091 B-406-3 0.4095 C-406-3 0.4075
A-437-1 0.4406 C-437-1 0.4339
A-437-2 0.4394 B-437-2 0.4258 C-437-2 0.4395
0.437 A-437-3 0.4351 B-437-3 0.4385 C-437-3 0.4384
A-437-4 0.4415 B-437-4 0.4399
A-500-1 0.5064 B-500-1 0.5043 C-500-1 0.5006
0.500 A-500-2 0.5040 B-500-2 0.5066 C-500-2 0.4986
A-562-1 0.5606 B-562-1 0.5690 C-562-1 0.5564
0.562 A-562-2 0.5700 B-562-2 0.5590 C-562-2 0.5644
Validation: 23-mars-17 27-févr-17 27-févr-17



S BUSES DE QUARTZ/INCONEL 2017

Liner de 3 pi Liner de 5 pi Liner de 9 pi INCONEL
D (po) @ (po) @ (po)
#DIV/0!
3Q-372 0.3719 5Q-376 0.3718 9Q-682 0.6938 1-502 0.5036
3Q-373 0.3741 5Q-432 #DIV/0! 9Q-683 #DIv/0! 1-561 0.5634
3Q-431 0.4370 5Q-433 #DIV/0! 1-562 0.5749
3Q-432 0.4354
3Q-433 0.4351
3Q-501 0.4978
3Q-502 0.5040
3Q-503 0.4955
Validation: 2017-03-22 2017-03-07




RESUME D'ETALONNAGE DES SONDES - S-05

Version 1 (09-03-2017)

# |Année MDF LV # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Moy. S¢ Thermocouple P-T-B  Endroit
-—- -—- - -—- -—- - -—- - - - - - - - - - - - - - - (Validation) ~ --- -
Buse 5-311 -

05-01 | 2017 N N Ct 0.774 0.774 OK OK LE-14-B
E.Rel 12 1.2
Buse 4-313 -

05-02 | 2017 o N Ct 0.767 0.767 OK OK LE-11-V
E.Rel 13 1.3
Buse 4-313 -

05-03 | 2017 N o Ct 0.777 0.777 OK OK LE-11-V
E.Rel 04 0.4
Buse 4-313 —

05-05 | 2017 o o Ct 0.819 0.819 OK OK LE-14-B
E.Rel 0.0 0.0
Buse 5-311 -

05-08 | 2017 (0] o Ct 0.793 0.793 OK OK LE-05-O
E.Rel 1.0 1.0
Buse 4-313 —

05-09 | 2017 o o Ct 0.811 0.811 OK OK LE-14-B
E.Rel 0.7 0.7
Buse 5-311 -

05-10 | 2017 o o Ct 0.782 0.782 OK OK LE-05-O
E.Rel 04 0.4
Buse 5-511 -

05-11 | 2017 o o Ct 0.792 0.792 OK OK LE-02-W
E.Rel 0.6 0.6
Buse 4-313 —

05-12 | 2017 o o Ct 0.818 0.818 OK OK LE-15-B
E.Rel 14 1.4
Buse 4-313 -

05-13 12017 (0] (¢] Ct 0.789 0.789 OK OK LE-11-V
E.Rel 13 1.3
Buse 5-121 5-183 5-213 5-251 5-291 5-311 5-371 5431 5-502 5-621 5-682
05-14 | 2017 (0] (¢] Ct 0.770 0.762 0.766 0.775 0.765 0.761 0.758 0.756 0.758 0.754 0.761 0.762 OK OK LE-02-W
E.Rel 09 1.4 1.0 1.1 1.2 1.0 0.9 1.1 1.0 1.0 1.0 11
Buse 5-121 5-183 5-213 5-251 5-291 5-311 5-371 5431 5-502 5-621 5-682
05-15 12017 (0] (¢} Ct 0.767 0.767 0.766 0.775 0.769 0.768 0.771 0.765 0.763 0.771 0.766 0.768 OK OK  LE-02-W
E.Rel 0.6 0.9 0.8 0.4 0.6 0.0 0.8 0.9 1.0 1.0 1.0 0.7
Buse 5-121 5-183 5-213 5-251 5-291 5-311 5-371 5431 5-502 5-621 5-682
05-16 | 2017 o (0] Ct 0.826 0.823 0.818 0.834 0.822 0.820 0.827 0.822 0.818 0.821 0.821 0.823 OK OK LE-02-W
E.Rel 0.7 0.7 0.9 0.9 1.0 0.9 1.1 1.3 1.3 1.2 11 1.0
Buse 4-313 -

05-17 | 2017 N N Ct 0.784 0.784 OK OK LE-02-W
E.Rel 0.7 0.7
Buse 4-313 -

05-18 12017 (0] (¢] Ct 0.778 0.778 OK OK LE-08-Br
E.Rel 04 0.4
Buse 4-313 -

05-19 | 2017 o N Ct 0.832 0.832 OK OK LE-08-Br
E.Rel 09 0.9
Buse 5-311 -

05-20 | 2017 o o Ct 0.800 0.800 OK OK LE-08-Br
E.Rel 1.0 1.0
Buse 5-121 -

05-21 | 2017 (0] \ Ct 0.797 0.797 OK OK Atelier Qd]
E.Rel 13 1.3
Buse 4-313 -

05-22 | 2017 o o Ct  0.803 0.803 OK OK LE-09-G
E.Rel 1.0 1.0
Buse 4-313 -

05-23 | 2017 o o Ct  0.804 0.804 OK OK LE-09-G
E.Rel 1.0 1.0
Buse 5-311 -

05-24 | 2017 o sC Ct 0.795 0.795 OK OK Atelier Qd]
E.Rel 14 1.4
Buse 4-313 ===
05-25 | 2017 o sC Ct 0.810 0.810 OK OK Atelier Qd]
E.Rel 1.2 1.2
Buse 4-313 -

05-26 | 2017 o sC Ct 0.808 0.808 OK OK Atelier Qd]
E.Rel 0.7 0.7
Buse 4-313 -

05-27 | 2017 o sC Ct 0.765 0.765 OK OK Atelier Qd]
E.Rel 0.4 0.4
Effectué par: TDD/JM/JFG/MC/MR/DP Date: Fevrier 2017

Vérifié par: Eric Trépanier
Signature: T
) Date: 9 mars 2017




FEUILLE D'ETALONNAGE DES MODULES 2017

GAMMA  ORIFICE (K,) DATE COMPENSE

(Ko) Ko ETALONNAGE 60 °F
1 1.003 1.002 0.968 17-janv-17 oul
2 0.993 0.984 1.009 18-janv-17 oul
3 1.000 0.978 1.023 24-oct-16 oul
4 0.984 0.957 1.068 16-janv-17 oul
5 1.001 0.994 0.936 21-mars-17 NON
6 1.004 0.994 1.000 25-juil-16 oul
7 0.990 1.006 0.912 21-oct-16 NON
8 0.993 1.030 0.929 01-aoit-16 oul
9 0.996 1.010 0.907 03-aoit-16 NON
10 1.010 0.987 1.020 11-avr-17 oul
1 1.015 0.977 1.026 30-mai-16 oul
12 0.997 0.910 1.115 11-mai-16 NON
13 1.012 0.986 0.950 22-mars-17 non
14 1.007 1.001 0.982 13-avr-17 oul
15 1.005 0.983 0.956 20-oct-16 NON
16 1.007 1.010 0.904 28-juil-16 NON
17 1.001 1.040 0.853 01-ao0it-16 NON
18 1.007 1.020 0.887 28-juil-16 NON
19 1.014 1.004 0.974 07-juil-16 oul
20 1.006 0.973 1.052 26-juil-16 oul
21 1.001 0.999 0.983 20-oct-16 oul
22 0.995 1.008 0.974 05-juil-16 oul
23 1.017 1.016 0.897 27-juil-16 NON
24 1.011 1.025 0.883 24-oct-16 NON
25 0.985 0.756 1.632 04-mai-16 NON

MODULE GAMMA ~ DATE Version: 5
(Ke) ETALONNAGE Date: 19-05-2017

F-1 1.012 20-janv-17
F-2 0.987 10-mai-16
F-3 0.984 21-oct-16
F-4 0.986 05-juil-16
F-5 0.993 22-févr-17
F-6 0.999 14-avr-17
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