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EXECUTIVE SUMMARY

CertainTeed Gypsum Canada Inc. (CertainTeed) retained Stantec Consulting Ltd. (Stantec)
conduct source emissions testing on the exhaust stacks at its Wallboard Plant in McAdam,

New Brunswick. The objective of the source emissions testing was to quantify the emissions from
select stacks, in partfial fulfilment of the regulatory requirements set out in the Certificate of
Approval to Operate (Approval #1-8150, presented in Appendix A) issued by the New Brunswick
Department of Environment and Local Government (NBDELG).

The source emissions festing was conducted over the period of October 20-29, 2015, and was
completed under normal operating conditions in order to determine the emission rates and
concentrations of specified contaminants outlined in Table I.

Table | Source Emissions Testing Matrix - Gypsum Wallboard Plant, McAdam, NB
Sampling No. of .
Location Tests Sample Type / Pollutant Sampling Method
3 Velocity Traverse EPS 1/RM/8, Method B
3 Molecular Weight EPS 1/RM/8, Method C
3 Moisture Content EPS 1/RM/8, Method D
Calcine Mill, -
Rock Dryer, 3 Total Suspended Particulate Matter (PM) EPS 1/RM/8, Method E
Zone 1 and 3 Oxygen (O2) EPS 1/RM/15
Zone 2 Dryers 3 Carbon Dioxide (CO2) EPS 1/RM/15
(4 sources) —
3 Sulphur Dioxide (SO2) EPS 1/RM/15
3 Nitrogen Oxides (NOx as NO2) EPS 1/RM/15
3 Carbon Monoxide (CO) EPS 1/RM/15

No stack specific limits are specified in the Approval to Operate.
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1.0 INTRODUCTION

1.1 GENERAL SYNOPSIS

CertainTeed Gypsum Canada Inc. (CertainTeed) retained Stantec Consulting Ltd. (Stantec) to
conduct source emissions testing on selected exhaust stacks at its Gypsum Wallooard Plant
located in McAdam, New Brunswick. The objective of the source emissions testing was o
quantify the emission rates and/or concentrations of contaminants being released from the
selected sources, in partial compliance with CertainTeed's Certificate of Approval to Operate
(No. I-8150) issued by the New Brunswick Department of Environment and Local Government
(NBDELG). The source emissions testing was conducted during the period of October 20-29,
2015.

The report is organized into four sections. A brief introduction to the report, including the scope
and objectives of the project, is presented in Section 1.0. The source emissions festing
methodology is presented in Section 2.0. The results of the source emissions testing program are
presented in Section 3.0, and closing remarks are provided in Section 4.0. Supporting
information, field sheets, raw data, calculations, and laboratory data are provided in the
Appendices.
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2.0 STUDY METHODOLOGY

2.1 SCOPE OF WORK AND OVERVIEW OF METHODOLOGY

The source emissions festing requirements are outlined in the Approval to Operate (I-8150),
issued to CertainTeed by the New Brunswick Department of Environment and Local Government
(NBDELG). The Approval to Operate is provided for reference in Appendix A.

Stantec conducted the source emissions testing campaign af the Gypsum Wallboard Plant from
October 20-29, 2015. Source emissions testing was completed under normal operating
conditions in order to determine the emission rates and concentrations of specified
contaminants, as outlined in Table 2.1.

Table 2.1 Source Emissions Testing Matrix - Gypsum Wallboard Plant, McAdam, NB

Sampling No. of .
Location Tests Sample Type / Pollutant Sampling Method
3 Velocity Traverse EPS 1/RM/8, Method B
3 Molecular Weight EPS 1/RM/8, Method C
3 Moisture Content EPS 1/RM/8, Method D
Calcine Mill, -
Rock Dryer, 3 Total Suspended Particulate Matter (PM) EPS 1/RM/8, Method E
Zone 1 and 3 Oxygen (O2) EPS 1/RM/15
Zone 2 Dryers 3 Carbon Dioxide (COz2) EPS 1/RM/15
(4 sources) .y
3 Sulphur Dioxide (SO2) EPS 1/RM/15
3 Nitrogen Oxides (NOx as NO2) EPS 1/RM/15
3 Carbon Monoxide (CO) EPS 1/RM/15

All tfesting was conducted in accordance with the conditions of the Approval to Operate
(1-8150), the NB Air Quality Regulation, and the applicable source emissions testing methods of
Environment Canada and the United States Environmental Protection Agency (US EPA). In
accordance with the regulatory requirements for source emissions testing, three replicate tests
were conducted for each contaminant from each stack. The specific source emissions testing
reference methods used to complete the source emissions testing campaign are presented in
Table 2.1.

The testing methodology and specific work-task breakdown is described in the following
subsections.

(A Stantec
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2.2 TASK 1 - INITIAL PREPARATION

Following award of the contract, Stantec made initial preparations to conduct the source
testing work, including equipment calibrations and ensuring the preparation of the sampling
locations. The Pre-test Plan describing the source emissions testing program was prepared and
submitted to Ms. Sheryl Johnstone of the NBDELG via email for approval on September 30, 2015.
Approval of the methods outlined in the Pre-test Plan was obtained on October 1, 2015. The
Pre-test Plan and approval are provided in Appendix B of this report.

23 TASK 2 — ON-SITE SOURCE EMISSIONS TESTING

Stantec conducted source emissions testing while the process was under normal operation and
in accordance with the applicable source testing reference methods. Three repetitions of each
test method were completed for each contaminant from each stack, in accordance with the
regulatory requirements for compliance testing.

Emission concentrations are reported in milligrams per reference cubic meter (mg/Rm3) and
corrected to reference conditions (25°C and 101.3 kPa), as well as the corresponding mass
emission rates in kilograms per hour (kg/hr). Stantec completed the testing in accordance with
the applicable source emissions testing reference methods, the conditions of the Approval to
Operate, and the NBDELG Guidance Document for Source Emissions Testing.

A brief description of the source emissions testing reference methods followed for the testing
campaign is in the following subsections.

2.3.1 Preliminary Testing

Upon arrival at each sampling location, the source emissions testing equipment was set up and
a preliminary survey was conducted to measure the average flue gas velocity, moisture
content, and flue gas composition in the stack, in accordance with the Environment Canada
Reference Method EPS 1/RM/8 Methods B, C, and D, respectively, entitled Reference Method
for Source Testing: Measurement of Releases of Particulate from Stationary Sources.

The data from the preliminary survey was used to determine the appropriate nozzle size to
conduct isokinetic sampling (where the velocity of the gas entering the nozzle is equal to the
gas velocity in the stack) during the particulate matter testing, and in calculations for reporting
emission rates and concentrations of the sampled contaminants. Verification for cyclonic or
reverse flow was also conducted during the preliminary survey, according to procedures
outlined in EPS 1/RM/8. Where applicable, flow verification data from previous testing
campaigns was used.

(A Stantec
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2.3.2 Total Particulate Matter

Particulate matter emissions were measured in accordance with the United States
Environmental Protection Agency (US EPA) Method 5, entitled Determination of Particulate
Matter Emissions from Stationary Sources. The sampling train consists of several different
components which include: a heated sampling probe (a nozzle, stainless steel liner,
thermocouple, and pitot fube assembly), a heated sample case containing a filter, an ice box
containing impinger glassware, and an umbilical cord leading fo the pump and control console.

The operation of the Method 5 sampling train can be generally described as follows.

Exhaust gases are drawn through the probe nozzle at or near isokinetic conditions (i.e., where
the gas velocity in the nozzle is at the same velocity as the gas in the stack). The gases are then
drawn through the inner stainless steel liner of the electrically heated sampling probe to the
other components of the sampling train.

A pitot tube assembly is attached to the probe next to the nozzle to measure the exhaust gas
velocity in the area of the probe nozzle. Using the differential pressure reading on the control
console, the desired nozzle flow rate is determined from the differential pressure across a
calibrated orifice.

The exhaust gases are drawn from the probe liner through a pre-weighed glass fiber filter, in the
hot side of the sampling unit, and then through pre-weighed impingers in an ice bath to cool the
gases and condense the moisture in the gas, before the gas enters the umbilical cord.

The umbilical cord carries the filtered, cooled exhaust gases from the sampling site to the control
console. The control console contains a fiber vane vacuum pump, which is used to draw the
exhaust gases through the sampling frain. A calibrated dry gas meter records the volume of gas
sampled.

A diagram of the Method 5 particulate matter sampling train is provided in Figure 1.
23.3 Combustion Gases

Emissions of combustion gases including oxygen, carbon dioxide, sulphur dioxide, nitrogen
oxides and carbon monoxide were determined in accordance with the Environment Canada
Reference Method EPS 1/RM/15, entitled Reference Method for the Monitoring of Gaseous
Emissions from Fossil Fuel-fired Boilers.

The combustion gases were analyzed using a Testo 350 XL Flue Gas Analyzer manufactured by
Testo GmbH and Co. This unit is equipped with electrochemical cells that are used fo measure
the concenftrations of oxygen, carbon dioxide, sulphur dioxide, nifrogen oxides, carbon
monoxide, and total hydrocarbons, in accordance with EPS 1/RM/15. The system is equipped
with a flue gas probe that has an integrated filter frap and condensate frap and a housing unit
that contains the pump and the electrochemical cells.
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The calibration data for the gas analyzer is in Appendix C.
24 TASK 3 — LABORATORY ANALYSIS OF COLLECTED SAMPLES

Total particulate matter is determined gravimetrically at Stantec’s laboratory in Fredericton,
New Brunswick. The fotal reported mass of particulate matter is the sum of the solid portions of
the probe rinse and the mass captured on the filter. The mass of particulate collected in the
impingers is reported separately and not included in the calculation of exhaust gas particulate
matter concentration.

25 TASK 4 — DATA ANALYSIS AND EMISSION CALCULATIONS

After the source emissions testing work, and the laboratory analysis were completed, Stantec
reviewed and analyzed the data and calculated the concentrations and emission rates for
combustion gasses and the contaminants described above. Data and calculations were
subjected to quality assurance and quality control protocols as per Stantec’s quality
management process to confirm their accuracy.

2.6 TASK 5 — REPORTING

Finally, the results of the source emissions testing program described above were summarized
and described in this report. Emission concentrations are reported in mg/Rm3 corrected to
reference conditions (25°C and 101.3 kPa), as well as the corresponding mass emission rates in
kg/hr.

2.7 QUALITY ASSURANCE AND QUALITY CONTROL

As a company offering a professional source emissions testing service, Stantec’s measuring
equipment used in the stack testing procedure are calibrated and traceable to applicable
international standards of measurement. Calibrations were conducted to address instrument
drift and further confirm measurement accuracy was maintained for all tests. Stantec QA/QC
checks are summarized below.

Calibrations include, but are not limited to the following:

Pitot tubes: calibrated in a wind funnel with probe and nozzles attached.

Gas meters: calibrated using a certified critical orifice calibration set.

Thermocouples: calibrated using a potentiometric fechnigque.

Nozzle: four diameter measurements made using a micrometer across the sharpened edges.
Gas Analyzer: : The analyzer was calibrated against reference gas using standard calibration
gases meeting the United States Environmental Protection Agency “Protocol 1" method
specifications and within the expected range of concentrations from the source.

(é Stantec
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Appendix C provides the calibration data for equipment.

Quality control checks were performed at several stages during the testing program to confirm
the collection of representative samples and the generation of valid results. These checks were
performed by test personnel throughout the program under the guidance of the source testing
crew chief. The Quality Control (QC) checks included, but are not limited o the following:

e use of standardized checklists fo confirm completeness, fraceability, and comparability of
the process information and samples collected;

e field review of standardized forms by a second person to confirm accuracy and
completeness;

e adherence to sample chain-of-custody procedures;

e use of appropriate field blanks (e.g., filter and solution samples);

e festing for cyclonic or reverse flow, as well as stratified flow conditions; and

e leak checks of sample trains.

(& Stantec
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3.0 RESULTS AND DISCUSSION

A brief description of the stacks tested, and the results of the source emissions testing campaign
are provided in the following subsections.

The detailed calculations and source testing raw data are provided in Appendices E and F,
respectively. The velocity profiles across the stacks, as shown in Appendix E, were consistent
between tests and did not indicate the presence of cyclonic or reverse flow.

3.1 CALCINE MILL

The calcine mill is where dried gypsum from the Rock Dryer is fed for further size reduction, and
then calcined info stucco. The mill can be operated on natural gas or No. 2 Fuel oil and is
equipped with an exhaust stack that is 0.6 m in diameter. Sampling location details for the
Calcine Mill are provided in Appendix D.

The testing was completed while the calcine mill was operating on No. 2 Fuel oil, and the results
of the source emissions testing for the Calcine Mill exhaust stack are presented in Table 3.1.

Table 3.1 Source Emissions Testing Results — Calcine Mill,
McAdam Gypsum Wallboard Plant
Parameter Test 1 Test 2 Test 3 Average Ql.mh.fy
Criteria
Test Date October 22, | October 27, | October 27, ) )
2015 2015 2015

Test Period 13:20-15:00 10:40-12:35 14:03-15:45 - -
Test Duration (min) 96 96 96 96 -
Barometric Pressure (kPa) 101.6 103.3 102.9 102.6 -
Stack Gas Static Pressure (kPa) 0.02 0.02 0.02 0.02 -
Volume of Gas Sampled (Rm?3) 3.08 3.07 3.19 3.11 -
Average Isokineticity (%) 95.9 100.6 99.3 98.6 9<O ]S]Z’l
Total mass of particulate in Impingers )
(mg) 591 5.79 5.81 5.83
Total Mass of Particulate Collected .
(excluding impinger catch) (mg) 10.1 15.9 18.1 14.7
( ) Stantec

tea \\cd1214-f02\workgroup\1218\active\ 121811606\ 1_environmental\8_report\3_final_report\rpt_tbh_20151215_certain_teed_set_fnl_tea.docx




Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,

New Brunswick

RESULTS AND DISCUSSION
December 16, 2015

Table 3.1 Source Emissions Testing Results — Calcine Mill,
McAdam Gypsum Wallboard Plant
Parameter Test 1 Test 2 Test 3 Average Qli'ah.ty
Criteria
Exhaust Gas Parameter CoA Limits
Stack Gas Temperature (°C) 145 149 152 149 -
Moisture Contfent of Stack )
Gases (%) 17.3 21.0 20.3 19.5
Stack Gas Velocity (m/s) 19.99 19.74 20.86 20.20 -
Stack Gas Flow Rate (Rm3/s) 7.77 7.37 7.78 7.64 -
Oxygen - O2 (%) 17.4 17.5 17.4 17.5 -
Carbon Dioxide - CO2 (%) 2.45 2.58 2.66 2.56 -
Sulphur Dioxide - SO2
SO2 Measured Concentration (ppm) 3.29 2.71 2.57 2.86 -
Concentration (mg/Rms3) 8.61 7.1 6.74 7.49 -
Emission Rate (kg/hr) 0.24 0.19 0.19 0.21 -
Nitrogen Oxides — NOx
NOx Measured Concentration (ppm) 86.9 81.4 102.3 90.2 -
Concentration (mg/Rms3) 163 153 193 170 -
Emission Rate (kg/hr) 4.57 4.07 5.39 4.68 -
Carbon Monoxide - CO
CO Measured Concentration (ppm) 9.71 8.14 9.29 9.05 -
Concentration (mg/Rm3) 11.1 9.32 10.6 10.4 -
Emission Rate (kg/hr) 0.31 0.25 0.30 0.29 -
Particulate Matter - PM
Particulate Concentration (mg/Rm3) 3.29 517 5.68 4.72 -
Particulate Emission Rate (kg/hr) 0.09 0.14 0.16 0.13 -
Legend:
°C degrees Celsius kPa kilopascals
m/s metres per second kg/hr kilograms per hour
ND not detected
Rm3/s Reference cubic metres per second (25°C and 101.3 kPa)
mg/Rm3 milligrams per reference cubic metre (25°C and 101.3 kPa)
ppm parts per million

The measured particulate matter concentration was 4.72 mg/Rms3. There are no stack specific
limits specified in the Approval to Operate for this facility.
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3.2 ROCK DRYER

The Rock Dryer is a rotary kiln dryer unit used to evaporate excess free moisture from the rock.
The Rock Dryer burns No. 2 Fuel oil and is equipped with an exhaust stack that is 0.9 min

diameter.

Sampling location details for the Rock Dryer stack are provided in Appendix D.

The results of the source emissions testing for the Rock Dryer stack are presented in Table 3.2.

Table 3.2 Source Emissions Testing Results — Rock Dryer,
McAdam Gypsum Wallboard Plant
Parameter Test 1 Test 2 Test 3 Average Ql:m".ty
Criteria
Test Date October 20, | October 20, | October 21, ) )
2015 2015 2015

Test Period 10:30-12:15 12:45-14:45 10:30-12:10 - -
Test Duration (min) 96 96 96 96 -
Barometric Pressure (kPa) 101.2 100.9 102.3 101.5 -
Stack Gas Static Pressure (kPa) 0.05 0.05 0.05 0.05 -
Volume of Gas Sampled (Rm3) 1.58 1.41 1.54 1.51 -
Average Isokineticity (%) 101 100 98.5 99.9 9<O i?
Total mass of particulate in Impingers 011 1.02 1.47 0.87 )
(mg)
Total Mgss Qf Pgrhculo’re Collected 185 ND 1.20 <1.02 )
(excluding impinger catch) (mg)
Exhaust Gas Parameter CoA Limits
Stack Gas Temperature (°C) 61.3 61.7 53.8 58.9 -
Moisture Content of Stack )
Gases (%) 9.7 10.4 7.4 9.2
Stack Gas Velocity (m/s) 12.1 11.1 11.5 11.6 -
Stack Gas Flow Rate (Rm3/s) 6.42 5.79 6.43 6.21 -
Oxygen - O2 (%) 19.7 19.6 19.7 19.7 -
Carbon Dioxide - CO2 (%) 0.68 0.86 0.67 0.74 -
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Table 3.2 Source Emissions Testing Results — Rock Dryer,
McAdam Gypsum Wallboard Plant

Parameter Test 1 Test 2 Test 3 Average g:;:: rlz
Sulphur Dioxide - SO2
SO2 Measured Concentration (ppm) 0.71 ND ND <0.24 -
Concentration (mg/Rms3) 1.87 ND ND <0.62 -
Emission Rate (kg/hr) 0.04 ND ND <0.01 -
Nifrogen Oxides — NOx
NOx Measured Concentration (ppm) 10.0 3.14 7.57 6.90 -
Concentration (mg/Rms3) 18.8 5.91 14.2 13.0 -
Emission Rate (kg/hr) 0.44 0.12 0.33 0.30 -
Carbon Monoxide - CO
CO Measured Concentration (ppm) 9.71 13.9 10.3 11.3 -
Concentration (mg/Rm3) 11.1 15.9 11.8 12.9 -
Emission Rate (kg/hr) 0.26 0.33 0.27 0.29 -
Particulate Matter - PM
Particulate Concentration (mg/Rm3) 1.17 ND 0.78 <0.65 -
Particulate Emission Rate (kg/hr) 0.03 ND 0.02 <0.02 -
Legend:
°C degrees Celsius kPa kilopascals
m/s meftres per second kg/hr kilograms per hour
ND not detected
Rm3/s Reference cubic metres per second (25°C and 101.3 kPa)
mg/Rm3 milligrams per reference cubic metre (25°C and 101.3 kPa)
ppm parts per million

The measured particulate matter concentration was <0.65 mg/Rms3. There are no stack specific
limits specified in the Approval to Operate for this facility.

3.3 ZONE 1 AND ZONE 2 DRYERS

The Zone 1 and Zone 2 Dryers operate on natural gas or No. 2 Fuel oil and are equipped with
exhaust stacks that are 0.9 m in diameter.

Appendix D provides sampling location details and requirements for the Zone 1 and Zone 2 dryer
stacks.

The testing was completed while the Zone 1 Dryer was operating on No. 2 Fuel oil, and the results
of the source emissions testing for the Zone 1 Dryer stack are presented in Table 3.3.
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New Brunswick

RESULTS AND DISCUSSION
December 16, 2015

Table 3.3 Source Emissions Testing Results — Zone 1 Dryer,
McAdam Gypsum Wallboard Plant
Parameter Test 1 Test 2 Test 3 Average Qlﬁ'“".ty
Criteria
Test Date October 28, | October 29, | October 29, ) )
2015 2015 2015

Test Period 13:52-15-30 9:55-11:45 13:20-15:00 - -
Test Duration (min) 96 96 96 96 -
Barometric Pressure (kPa) 101.6 101.5 101.2 101.5 -
Stack Gas Static Pressure (kPa) 0.05 0.05 0.05 0.05 -
Volume of Gas Sampled (Rm3) 2.00 1.43 1.23 1.55 -
Average Isokineficity (%) 19 104 101 107 0=
Total mass of particulate in Impingers 445 496 427 45.6 )
(mg)
e o™ | 7 | aa | s | v |
Exhaust Gas Parameter CoA Limits
Stack Gas Temperature (°C) 144 147 143 144 -
Moisture Content of Stack )
Gases (%) 31.7 40.8 42.0 38.2
Stack Gas Velocity (m/s) 12.6 12.1 10.8 11.8 -
Stack Gas Flow Rate (Rm3/s) 7.23 5.94 5.24 6.14 -
Oxygen - Oz (%) 14.5 14.7 14.6 14.6 -
Carbon Dioxide - CO2 (%) 481 4.71 474 476 -
Sulphur Dioxide - SO2
SO2 Measured Concentration (ppm) ND ND ND ND -
Concentration (mg/Rms3) ND ND ND ND -
Emission Rate (kg/hr) ND ND ND ND -
Nifrogen Oxides — NOx
NOx Measured Concentrafion (ppm) 140 133 144 139 -
Concentration (mg/Rm3) 264 250 271 262 -
Emission Rate (kg/hr) 6.86 5.35 5.11 5.77 -
Carbon Monoxide - CO
CO Measured Concentration (ppm) 14.4 13.9 14.3 14.2 -
Concentration (mg/Rm3) 16.5 15.9 16.4 16.2 -
Emission Rate (kg/hr) 0.43 0.34 0.31 0.36 -
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

RESULTS AND DISCUSSION
December 16, 2015

Table 3.3 Source Emissions Testing Results — Zone 1 Dryer,
McAdam Gypsum Wallboard Plant

Parameter Test 1 Test 2 Test 3 Average Qlﬁ'“".ty
Criteria

Particulate Matter — PM
Particulate Concentration (mg/Rms3) 9.85 14.7 10.0 11.5 -
Particulate Emission Rate (kg/hr) 0.26 0.31 0.19 0.25 -
Legend:
°C degrees Celsius kPa kilopascals
m/s metres per second kg/hr kilograms per hour
ND not detected
Rm3/s Reference cubic metres per second (25°C and 101.3 kPa)
mg/Rm3 milligrams per reference cubic metre (25°C and 101.3 kPa)
ppm parts per million

The measured particulate matter concentration was 11.5 mg/Rm3. There are no stack specific
limits specified in the Approval to Operate for this facility. It should be noted that the average
isokinetics for test 1 were 119%, which is outside the allowable range (90-110%). This was due to
the moisture content being underestimated for the first test, but was corrected for the
subsequent testing. Higher isokinetics can potentially result in the measurement being biased
low for concentration. However, the three tests are consistent (within 10% of average) therefore
the tests are considered representative of the source emissions.

The testing was completed while the Zone 2 Dryer was operating on No. 2 Fuel oil, and the results
of the source emissions testing for the Zone 2 Dryer stack are presented in Table 3.4.

Table 3.4 Source Emissions Testing Results — Zone 2 Dryer,
McAdam Gypsum Wallboard Plant
Parameter Test 1 Test 2 Test 3 Average Ql.mh.fy
Criteria
Test Date October 28, | October 29, | October 29, ) )
2015 2015 2015

Test Period 14:45-14:30 11:05-12:45 14:15-16:00 - -
Test Duration (min) 96 96 96 96 -
Barometric Pressure (kPa) 101.6 101.5 101.2 101.5 -
Stack Gas Static Pressure (kPal) 0.05 0.05 0.05 0.05 -
Volume of Gas Sampled (Rm3) 1.92 1.91 1.88 1.9 -
Average Isokineticity (%) 104 104 98.5 102 <
Total mass of particulate in Impingers 794 46.9 38.1 505 )
(mg)
Total Mgss (_)f Pgrhculo‘re Collected 18.7 36.0 17.8 249 )
(excluding impinger catch) (mg)
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,

New Brunswick

RESULTS AND DISCUSSION
December 16, 2015

Table 3.4 Source Emissions Testing Results — Zone 2 Dryer,
McAdam Gypsum Wallboard Plant

Parameter Test 1 Test 2 Test 3 Average Qlﬁ'“".ty
Criteria

Exhaust Gas Parameter CoA Limits
Stack Gas Temperature (°C) 116 117 117 117 -
Moisture Content of Stack )
Gases (%) 39.0 39.3 39.3 39.2
Stack Gas Velocity (m/s) 14.4 14.4 15.1 14.6 -
Stack Gas Flow Rate (Rm?3/s) 7.90 7.83 8.16 7.96 -
Oxygen - O2 (%) 16.8 16.7 16.8 16.8 -
Carbon Dioxide - CO2 (%) 16.8 16.7 16.8 16.8 -
Sulphur Dioxide - SO2
SO2 Measured Concentration (ppm) 0.71 0.86 0.30 0.62 -
Concentration (mg/Rm3) 1.87 2.25 0.79 1.63 -
Emission Rate (kg/hr) 0.05 0.06 0.02 0.05 -
Nitrogen Oxides — NOx
NOx Measured Concentrafion (ppm) 83.1 72.4 78.7 78.1 -
Concentration (mg/Rms3) 156 136 148 147 -
Emission Rate (kg/hr) 4.45 3.84 4.35 4.22 -
Carbon Monoxide - CO
CO Measured Concentration (ppm) 11.7 10.3 10.4 10.8 -
Concentration (mg/Rms3) 13.4 11.8 11.9 12.4 -
Emission Rate (kg/hr) 0.38 0.33 0.35 0.35 -
Particulate Matter — PM
Particulate Concentration (mg/Rm3) 9.76 18.9 9.46 12.7 -
Particulate Emission Rate (kg/hr) 0.28 0.53 0.28 0.36 -
Legend:
°C degrees Celsius kPa kilopascals
m/s meftres per second kg/hr kilograms per hour
ND not detected
Rm3/s Reference cubic metres per second (25°C and 101.3 kPa)
mg/Rm3 milligrams per reference cubic metre (25°C and 101.3 kPa)
ppm parts per million

The measured particulate matter concentration was 12.7 mg/Rm3. There are no stack specific
limits specified in the Approval to Operate for this facility.
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

CLOSING REMARKS
December 16, 2015

4.0 CLOSING REMARKS

This report has been prepared by Stantec Consulting Ltd. (Stantec) for the sole benefit of
CertainTeed Gypsum Canada Inc. The report may not be relied upon by any other person or
entity, other than for its infended purposes, without the express written consent of Stantec and
CertainTeed Gypsum Canada Inc.. This report was undertaken exclusively for the purpose
outlined herein and was limited fo the scope and purpose specifically expressed in this report.
This report cannot be used or applied under any circumstances to another location or situation
or for any other purpose without further evaluation of the data and related limitations. Any use
of this report by a third party, or any reliance on decisions made based upon it, are the
responsibility of such third parties. Stantec accepts no responsibility for damages, if any, suffered
by any third party as a result of decisions made or actions taken based on this report.

Stantec makes no representation or warranty with respect to this report, other than the work was
undertaken by trained professional and technical staff in accordance with generally accepted
engineering and scientific practices current at the fime the work was performed. Any
information or facts provided by others and used in the preparation of this report were assumed
by Stantec to be accurate. Conclusions presented in this report should not be construed as
legal advice.

The source testing measurements for each stack were taken over short periods of fime and the
emissions results are considered representative for the conditions present at the time of testing.
The information provided in this report was compiled from such on-site measurements and by
applying currently accepted industry standard mitigation and prevention principles. This report
represents the best professional judgment of Stantec personnel at the time of its preparation.
Stantec reserves the right fo modify the contents of this report, in whole orin part, to reflect the
any new information that becomes available. If any conditions become apparent that differ
significantly from our understanding of conditions as presented in this report, we request that we
be notified immediately to reassess the conclusions provided herein.

This report has been prepared by Tristan Blair-Hicks, EIT, and reviewed by Vicki Corning, P.Eng. on
behalf of CertainTeed Gypsum Canada Inc. If you have any questions or concerns about this
report, please do not hesitate to contact the undersigned.

STANTEC CONSULTING LTD.

T A U i,

Trisfan Blair-Hicks, EIT Vicki Corning, P.Eng.
Air Quality Engineer-in-Training Senior Associate
Environmental Services Environmental Services
(506) 452-7000 (506) 452-7000
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APPROVAL TO OPERATE

1-8150

Pursuant to paragraph 5 (3) (a) of the Air Quality Regulation - Clean Air Act, this Approval to Operate is
hereby issued to:

CERTAINTEED GYPSUM CANADA, INC.

for the operation of the

McAdam Gypsum Wallboard Plant

Description of Source: Gypsum Rock Stockpile, Primary Crusher, Rock
Dryer, Calcine Mill, Wallboard Fabrication Line

Source Classification: Air Quality Regulation Class 1B

Parcel Identifier: 01534668

Mailing Address: 57 Quality Way



Conditions of Approval:

Supersedes Approval:

Valid From:

Valid To:

Recommended by:

McAdam, NB E6J 1B1

See attached Schedule "A™ of this Approval

1-6085

April 01, 2013

March 31, 2018

Community Planning & Environmental Protection Division

Issued by:

Minister of Environment and Local Government Date
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SCHEDULE "A"

DESCRIPTION AND LOCATION OF SOURCE

CertainTeed Gypsum Canada, Inc. operates a Gypsum Wallboard Plant that has an annual
production capacity of 23 million square metres of Gypsum Wallboard. The plant is located in
the Village of McAdam, New Brunswick.

There exists potential environmental impacts to the atmospheric environment from: i) upset
operating conditions; ii) the release of particulate matter from fuel oil combustion, crushing and
drying processes; iii) the release of sulphur dioxide, nitrogen oxides, and carbon monoxide from
fuel oil combustion processes; iv) the release of fugitive particulate matter emissions from the
on-site stock piles, materials handling, crushing and site access roads; and v) the release of noise
from the general operation of the facility.

The operation of the CertainTeed Gypsum Wallboard Plant in the Village of McAdam, County of
York, and Province of New Brunswick, and identified by Parcel Identifier (PID) 01534668 is
hereby approved subject to the following:

DEFINITIONS

"Approval Holder" means CertainTeed Gypsum Canada, Inc.

"Minister" means the Minister of the Department of Environment & Local Government and
includes any person designated to act on the Minister's behalf.
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"Department” means the New Brunswick Department of Environment & Local Government.

"Director" means the Director of the Impact Management Branch of the Department of
Environment & Local Government and includes any person designated to act on the Director's
behalf.

"Inspector” means an Inspector designated under the Clean Air Act, the Clean Environment Act,
or the Clean Water Act.

"environmental emergency” means a situation where there has been or will be a release,
discharge, or deposit of a contaminant or contaminants to the atmosphere, soil, surface water,
and/or groundwater environments of such a magnitude or duration that it could cause
significant harm to the environment or put the health of the public at risk.

“normal business hours” means the hours when the Department's offices are open. These
include the period between 8:15 a.m. and 4:30 p.m. from Monday to Friday excluding statutory
holidays.

"after hours" means the hours when the Department's offices are closed. These include
statutory holidays, weekends, and the hours before 8:15 a.m. and after 4:30 p.m. from Monday
to Friday.

"statutory holiday", for the purpose of this approval, means the following days: New Year's Day,
Good Friday, Easter Monday, Victoria Day, Canada Day, New Brunswick Day, Labour Day,
Thanksgiving Day, Remembrance Day, Christmas Day and Boxing Day. If the statutory holiday
falls on a Sunday, then the following day shall be considered to be the statutory holiday.

"Facility" means the property, buildings, equipment, and all contiguous property in the title of
the Approval Holder at that location, including but not limited to:
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A. GYPSUM STOCKPILE - is the area where the Gypsum Rock, which is the plant feed rock,
is stored prior to transportation to the Primary Crusher. In 2012 two tarpaulin fabric
covered, steel spanned dome buildings were constructed to improve storage conditions.
Each dome building currently has two walls, with the other two open to the
environment. The stockpile is considered a potential source of fugitive particulate
matter.

B. PRIMARY CRUSHER - is used to crush the feed rock to a reduced size less than 3.8 cm
(4.5 in) in diameter. The primary crusher is considered a potential source of fugitive
particulate matter.

C. ROCK DRYER - is a rotary kiln dryer unit used to evaporate excess free moisture from the
rock. The kiln utilises No. 6 Fuel Qil as the fuel source and is equipped with an exhaust
stack that is 0.9 m (3.95 ft) in diameter and 7 m (22.9 ft) above adjacent ground level.
The dryer exhaust stack is considered a release point for process gas and a point source
of particulate matter (PM), sulphur dioxide (SO,), nitrogen oxides (NO,), and carbon
monoxide (CO) emissions to the atmospheric environment.

D. CALCINE MILL - is where dried gypsum from the Rock Dryer is fed for further size
reduction to 94.2% passing 100-mesh screens, and then calcined to stucco in the Calcine
Mill . The mill utilises No. 6 Fuel Oil and is equipped with an exhaust stack that is 0.6 m
(1.97 ft) in diameter and 6.5 m (21.3 ft) above adjacent ground level. The mill exhaust
stack is considered a release point for process gas and a point source of particulate
matter (PM), sulphur dioxide (SO,), nitrogen oxides (NO,), and carbon monoxide (CO)
emissions to the atmospheric environment.
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E. WALLBOARD FABRICATION LINE - is situated after the stucco production in the Calcine
Mill. All the dry and liquid ingredients are added, mixed, and placed between sheets of
paper; the wallboard is extruded to the desired form and set before it is fed into a
drying oven. The drying oven has ten levels and two zones. The initial zone operates at
245 to 288°C (473 to 550°F), while the second zone operates at 191°C (375°F). The
initial zone drives off most of the moisture while the second zone permits continued
drying. The board emerges from the ovens at about 0.5 % free moisture. The dryer
utilises No. 2 Fuel Oil as the fuel source and is equipped with two exhaust stacks, one for
each zone, that are 0.9 m (3.95 ft) in diameter and 6.7 m (21.9 ft) above adjacent
ground level. The dryer exhaust stacks are considered a release point for process gas
and are point sources of particulate matter (PM), sulphur dioxide (SO,), nitrogen oxides
(NO,), and carbon monoxide (CO) emissions to the atmospheric environment.

F. WASTE WALLBOARD STOCKPILE AREA - is located at the west end of the property and
serves as storage for the waste wallboard generated from the operation. The current
process allows 35% recycled material. The waste stockpile has decreased in size
significantly and future plans include managing the recycle wallboard by the rock
shelter. This area is currently considered a potential source of fugitive particulate
matter.

EMERGENCY REPORTING

Initial Notification

Immediately following the discovery of an environmental emergency a designate representing
the Approval Holder shall notify the Department in the following manner:

During normal business hours, telephone the Department's Fredericton Regional Office until
personal contact is made (i.e. no voice mail messages will be accepted) and provide as much
information that is known about the environmental emergency. The telephone number for the
Fredericton Regional Office is provided below:
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Fredericton Regional Office (506) 444-5149

After hours, telephone the Canadian Coast Guard until personal contact is made and provide as
much information that is known about the environmental emergency. The telephone number
for the Canadian Coast Guard is 1-800-565-1633.

Follow-Up

Within 24-hours of the time of initial notification, a faxed copy of a Preliminary Emergency
Report shall be filed by a designate representing the Approval Holder to the Department's
Fredericton Regional Office and to the Department’s Central Office using the fax numbers
provided below. The Preliminary Emergency Report shall clearly communicate as much
information that is available at the time about the environmental emergency.

Within five (5) days of the time of initial notification, a faxed copy of a Detailed Emergency
Report shall be filed by a designate representing the Approval Holder to the Department's
Fredericton Regional Office and to the Department’s Central Office using the fax numbers
provided below:

Fredericton Regional Office (fax): (506) 453-2893

Central Office (fax): (506) 457-7805

The Detailed Emergency Report shall include, as minimum, the following:
i) a description of the problem that occurred;
ii) a description of the impact that occurred;
iii) a description of what was done to minimize the impact; and

iv) a description of what was done to prevent recurrence of the problem.
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D. TERMS AND CONDITIONS

GENERAL CONDITIONS

13. The Approval Holder shall operate the Facility in compliance with the Air Quality Regulation 97-
133 filed under the Clean Air Act of the Province of New Brunswick. Violation of any term and
condition herein stated constitutes a violation of the Clean Air Act.

14. This Facility has been classified as a Class 1B source, pursuant to the Air Quality Regulation 97-
133 filed under the Clean Air Act. The Approval Holder shall pay the appropriate annual fee
within 30 days of receiving an invoice.

15. The terms and conditions of this Approval are severable. If any term or condition of this
Approval is held invalid, is revoked or is modified, the remainder of the Approval shall not be
affected.

16. Prior to June 30, 2017, The Approval Holder shall make application in writing on a form provided
by the Minister for a renewal of this Approval.

17. The Approval Holder shall notify the Minister in writing of any plans to modify the operation of
the Facility that would result in a significant change in the characteristics or increased rate of
discharge or concentration of any pollutants to the environment at least two hundred and
seventy (270) days prior to the modification.

18. In the event of facility closure, the Approval Holder shall notify the Minister in writing at least

two hundred and seventy (270) days prior to the anticipated closure date.
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If, in the opinion of the Minister, the environmental impact of the work described in this
Approval is unacceptable, the Minister reserves the right to cancel this Approval and issue a new
Approval with terms and conditions as deemed necessary.

The issuance of this Approval does not relieve the Approval Holder from compliance with other
by-laws, federal or provincial acts or regulations, or any guidelines issued pursuant to
regulations.

The Approval Holder shall ensure that a copy of this Approval to Operate is posted in a
prominent location in the main office or working area of the Facility.

FUGITIVE PARTICULATE MATTER CONTROL

22.

The Approval Holder shall ensure that fugitive particulate matter emissions being emitted from
the Facility do not cause adverse impacts to any off-site receptor. In the event fugitive
particulate matter emission impacts are suspected by the Department to be adversely impacting
any off-site receptor, the Approval Holder will be required to develop, submit, and implement a
Fugitive Particulate Matter Prevention and Control Plan in accordance with a timetable
established by the Department. The plan shall be submitted in writing to the Department for
review and approval prior to implementation.

NOISE CONTROL

23.

The Approval Holder shall ensure that noise being emitted from the Facility does not adversely
impact any off-site receptors. In the event noise impacts are suspected by the Department to
adversely impact the environment, the Approval Holder will be required to develop, submit, and
implement a Noise Prevention and Control Plan in accordance with a timetable established by
the Department. The plan shall be submitted in writing to the Department for review and
approval prior to implementation.
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EMISSION LIMITS

24.

25.

The Approval Holder shall ensure that the total combined release of Sulphur Dioxide (SO,) from
all sources at the Facility does not exceed 200 tonnes per calendar year.

The Approval Holder shall ensure that the total combined release of Particulate Matter (PM)
from all sources at the Facility does not exceed 200 tonnes per calendar year.

TESTING AND MONITORING

26.

27.

28.

The Approval Holder shall conduct performance tests on emissions or ambient air quality at such
times and in such manner as the Minister may specify in writing.

Prior to December 01, 2015, the Approval Holder shall conduct source testing to determine the
concentration in milligrams per cubic metre (mg/m3) and the emission rate in kilograms per
hour (kg/hr) of Sulphur Dioxide (SO,), Carbon Monoxide (CO), Nitrogen Oxides (NO,), and
Particulate Matter (PM) being released from the exhaust stacks of the Rock Dryer, Calcine Mill,
and the two Dryer Ovens representing normal operating conditions.

The Approval Holder shall ensure that source testing is carried out in accordance with Section 18
of the New Brunswick Air Quality Regulation 97-133, and with the requirements embodied in
the Department's Code of Practice for Source Testing or latest revision, as well as using normal
accepted practice as published by the Canadian Environmental Protection Service (EPS) or the
United States Environmental Protection Agency (US EPA). A detailed description of the
methods to be used shall be submitted to the Director for review at least four (4) weeks prior to
commencement of source testing.
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REPORTING

29.

30.

31.

32.

In the event of a small spill or leak of liquid materials, the Approval Holder shall act first to
contain, and then to clean up the spilled or leaked material and mitigate any resulting impacts
as soon as the spill or leak is detected. If the spill or leak results in an "environmental
emergency" as defined in this Approval, the Approval Holder shall report the event in
accordance with the Emergency Reporting section of this Approval. If the spill or leak is not an
"environmental emergency", the Approval Holder shall follow the approved Accidental Spill
Procedure for recording and reporting a small spill.

In the event the Approval Holder violates any Term and Condition of this Approval, the Air
Quality Regulation or the Water Quality Regulation, the Approval Holder is to immediately
report this violation by facsimile to the Department's applicable Regional Office and the Central
Office in Fredericton at (506) 457-7805. In the event the violation may cause the health or
safety of the general public to be at risk and/or significant harm to the environment could or has
resulted, the Approval Holder shall follow the Emergency Reporting procedures contained in this
Approval.

In the event the Approval Holder receives a complaint from the public regarding unfavourable
environmental impacts associated with the Facility, the Approval Holder is to report this
complaint by facsimile to the Department's applicable Regional Office within one business day
of receiving the complaint.

By January 31 of each year, the Approval Holder shall submit to the Department an Annual
Environmental Report which includes as a minimum the following:

a) the annual amount and type of fuel oil used at the Facility in litres for the previous year;
b) the sulphur content of the fuels used in a);
c) a calculation of the total sulphur dioxide being emitted from the Facility in tonnes per

year, based on the fuel consumption and sulphur content provided in a) and b);
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d) a summary of any reportable upset conditions and/or spills that occurred during the
previous year.

33. Prior to February 10, 2016, the Approval Holder shall submit a report pertaining on source
testing activities in accordance with Condition 27. Reporting shall be in accordance with the
Department's Code of Practice for Source Testing, or latest revision.

Prepared by:

Sheryl Johnstone, P.Eng.

Industrial Approvals Engineer, Industrial Processes
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Stantec Consulting Lid.
W Stantec  s:5rospect Street, Fredericton NB E38 217

File No.: 121811606
September 30, 2015

Attention: Ms. Sheryl Johnstone, P.Eng.

New Brunswick Department of the Environment & Local Government
PO Box 6000, 20 McGloin Street, Marysville Place

Fredericton, NB E3B 5H1

RE: PRE-TEST PLAN FOR CERTAINTEED GYPSUM CANADA INC. MCADAM GYPSUM WALLBOARD PLANT
MCADAM, NB (COA NO. I-8150)

Dear Ms. Johnstone:

Please accept this Pre-Test Plan submitted on behalf of CertainTeed Gypsum Canada Inc. for the
source testing of emissions from the exhaust stacks of their gypsum wallboard plant located in
McAdam, New Brunswick.

INTRODUCTION

Stantec Limited has been retained by CertainTeed Gypsum Canada Inc. (CertainTeed) to conduct
source emissions testing af the exhaust stacks of its gypsum wallboard plant in McAdam,

New Brunswick, as required under the Certificate of Approval to Operate (# 1-8150) issued to
CertainTeed by the New Brunswick Department of the Environment and Local Government (NBDELG)
under the Air Quality Regulation. The source emissions testing campaign will be performed according
to conditions stipulated in the Certificate of Approval to Operate, Part lll of the Air Quality Regulation
97-133 and the NBDELG Guidance Document for Source Testing.

The testing will be performed to determine the concentrations and emissions rates of the following
parameters from the calcine mill stack, the rock mill stack, and the Zone 1 and Zone 2 dryer stacks:

particulate matter (PM);
carbon monoxide (CO);
nitrogen oxides (NOx);
sulphur dioxide (SO2);
oxygen (O2); and
carbon dioxide (CO2).

TEST PROGRAM ORGANIZATION

The source emissions testing program will be performed for:

Company Name: CertainTeed Gypsum Canada Inc.
Company Address: 57 Quality Way, McAdam, NB, E6J 1B1
Plant Location: McAdam, NB

Contact Name: Ms. Agata Sulkiewicz

Position: Quality and Environmental Manager
Telephone Number: (506) 784-1224

Fax Number: (506) 784-3204
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Ms. Sheryl Johnstone, P.Eng.
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RE: PRE-TEST PLAN FOR CERTAINTEED GYPSUM CANADA INC.
MCADAM GYPSUM WALLBOARD PLANT, MCADAM, NB (COA NO. I-8150)

The source emissions testing program will be performed by:

Sampling Company: Stantec Consulting Lid.

Project Co-ordinator: Tristan Blair-Hicks, EIT.

Telephone No.: (506) 457-3217

Fax No.: (506) 452-0112

Email: tblairhicks@stantec.com

Sampling Team: See "qualifications of source testing team”

Source Description

The source emissions testing will be conducted on the exhaust stacks of the calcine mill, the rock dryer,
and the Zone 1 and Zone 2 Dryers. The following is a brief description of the plant and the sources.

e Gypsum Plant: The facility is a gypsum wallboard plant with a production capacity of 23 million
square meftres of gypsum wallboard. The plant transforms gypsum rock to wallboard in a process
of grinding and drying the rock, calcination, extruding and forming info boards and then drying.

e Calcine Mill Stack: The calcine mill burner burns natural gas or No. 2 fuel oil and hot combustion
gases from the process are exhausted through a circular, vertical stack that measured 0.9 metres in
diameter and is equipped with 2 sample ports.

¢ Rock Dryer Stack: The rock dryer burns No. 2 Fuel oil and hot combustion gases from the process
are exhausted through a circular, vertical stack that measures 0.9 metres in diameter and is
equipped with 2 sample ports.

e Zone 1 and Zone 2 Dryer Stacks: The Zone 1 and Zone 2 dryers burn natural gas or No. 2 fuel oil and
hot combustion gases from the process are exhausted through circular, vertical stacks that
measure 1.22 metres in diameter and are equipped with 2 sample ports.

Source Emissions Testing Program

Source emissions testing will be completed for CertainTeed to determine the concentrations and
emission rates of particulate matter and combustion gases from the exhaust stack of the calcine mill
stack, the rock mill stack, and the Zone 1 and Zone 2 dryer stacks. Emissions testing will be conducted
while the facility is operated under normal conditions.

A brief description of each of the source emissions testing reference methods is provided below. Three
(3) tests will be conducted for each contaminant in accordance with the applicable source emissions
testing reference methods, Part lll of the New Brunswick Air Quality Regulation 97-133 under the Clean
Air Act, and the NBDELG Guidance Document for Source Testing.
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Table 1 Source Emissions Testing Matrix — Certainteed Gypsum
Source Contaminant No. of Tests Sampling Protocol
Velocity Traverse/Flowrate 3 EPS 1/RM/8, Method B
. . Molecular Weight 3 EPS 1/RM/8, Method C
Calcine mill -
stack, rock mil Moisture Content 3 EPS 1/RM/8, Method D
stack, zone 1 Total Particulate Matter (PM) 3 EPS 1/RM/8, Methods B to E
and zone 2 Oxygen (O2) 3 EPS 1/RM/15
dryer stacks Carbon Dioxide (CO2) 3 EPS 1/RM/15
Sulphur Dioxide (SO2) 3 EPS 1/RM/15
(4 Sources) - -
Nitrogen Oxides (NOx) 3 EPS 1/RM/15
Carbon Monoxide (CO) 3 EPS 1/RM/15

Preliminary Survey and Sample Location Details

Upon arrival at the stack sampling location, Stantec will set up the source testing equipment and
conduct a preliminary survey to measure the average velocity, moisture content, and flue gas
composition in the stack. The data from this survey will be used to determine the appropriate nozzle
size fo conduct isokinetic sampling (where the velocity of the gas entering the nozzle is equal to the
gas velocity in the stack) for particulate matter during the ftesting.

Verification for cyclonic or reverse flow will also be conducted during the preliminary survey, according
to procedures outlined in the Environment Canada reference method EPS 1/RM/8. In the event that
cyclonic, reverse flow, or the fluctuations in the velocity pressure at any traverse point exceed 20% of
the average pressure for that point, the NBDELG will be consulted on whether deviations from the
standard methods are warranted to complete the testing campaign. If reverse flow conditions are
present as determined during the preliminary survey, Stantec proposes that sampling be conducted
only at points having positive flow conditions, with sampling time per point adjusted accordingly.

The number and location of sample points along each traverse will be determined according to EPS
1/RM/8, Method A, using the exhaust stack dimensions. The sample location details are summarized in
Table 2. These sampling locations will be confirmed upon arrival at the site, and included in the final
report.

Table 2 Sample Location Details - Certainteed Gypsum
Parameter Cailcine Mill Rock Mill Zone 1 Dryer Zone 2 Dryer
Stack Height - Above Grade (m) 21 21 6.7 6.7
Stack/Duct Description circular, vertical | circular, vertical | circular, vertical circglor,
vertical
Diameter (m) 0.9 0.9 1.22 1.22
Number of Ports 2 2 2 2
Sample Port Configuration 2 @ 90° 2 @ 90° 2 @ 90° 2 @ 90°
Sample Port Diameters (m) 0.1 0.1 0.1 0.1
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Table 2 Sample Location Details - Certainteed Gypsum

Parameter Calcine Mill Rock Mill Zone 1 Dryer Zone 2 Dryer
Location Upstream from any

Disturbance, Dimension A from Figure 2 <2 <2 <2 <2
(Number of Stack Diameters)

Location Downstream from any

Disturbance, Dimension B from Figure 2 <8 <8 <8 <8
(Number of Stack Diameters)

Ideal or Non Ideal’ non-ideal non-ideal! non-ideal non-ideal!
Total Number of Sample Poinfs 24 24 24 24
Number of Sample Points per Traverse 12 12 12 12

for PM

Sample Time per Point for PM (min) 4 4 4 4
Total Sample Time per Test for PM (min) 96 min 96 min 96 min 96 min
Total Sample Time for Combustion 30 min 30 min 30 min 30 min

Gases

Notes:

! The exhaust gas flow characteristics at the sampling location are referred to as being “Ideal” if the sample ports are
located in a straight section of stack at least 8 stack diameters downstream and two stack diameters upstream of any

flow disturbance.

Source Emissions Testing

Source emissions testing on the plant exhaust stack will be conducted with the plant operating at a
consistent load in accordance with the source testing reference method EPS 1/RM/8 for particulate
matter. Combustion gas emissions will be measured in accordance with the Environment Canada
reference method EPS 1/RM/15. Three repetitions of each test method will be completed for each of
the sources to be tested, in accordance with the regulatory requirements for compliance source

emissions testfing.

Particulate Matter Testing

The source emissions testing for total suspended particulate matter will be conducted in accordance
with the Environment Canada reference method EPS 1/RM/8, entitled “"Measurement of Releases of

Particulate from Stationary Sources”.

The particulate sampling train, used specifically for isokinetic sampling, is described in detail in

EPS 1/RM/8, and is generally referred to as the “"Method 5" sampling frain for particulate matter (after
the US EPA protocol). The sampling train has several different components which include: a heated
sampling probe (a nozzle, stainless steel liner, thermocouple, and pitot tube assembly), a heated
sample case containing a filter, an ice box containing impinger glassware, and an umbilical cord
leading fo the pump, and conftrol console. The operation and accuracy of the dry gas meter will be
checked before and after the testing is completed. A schematic of the sampling system is shown
Figure 1. Figure 2 shows the sampling point locations for isokinetic sampling.
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Theoretically, particulate matter greater than 0.3 um in diameter will be captured in the front half of
the sampling train and on the filter. Any particulate matter or vapour mist less than 0.3 um in diameter
will pass through the filter and be deposited in the impingers (i.e., the back half of the train). The
amount of material caught in the impingers will be determined gravimetrically and reported
separately from the calculated total particulate matter emissions. All particulate matter samples will
be recovered and analyzed at our laboratory in Fredericton, New Brunswick.

Three replicate tests will be conducted for each source for particulate matter, in accordance with the
requirements of the Air Quality Regulation.

Combustion Gases (oxygen, carbon dioxide, sulphur dioxide, nifrogen oxides, and carbon monoxide)

The combustion gases will be sampled according to the Environment Canada reference method

EPS 1/RM/15, entitled “Reference Method for the Monitoring of Gaseous Emissions from Fossil Fuel-fired
Boilers”. In this method, samples of flue gas are drawn through a probe, non-isokinetically, from a
single point near the centre of the stack. A Testo 350 XL Flue Gas Analyzer, manufactured by Testo
GmbH and Co., will be used to conduct the sampling. The Testo 350 XL Flue Gas Analyzer is
manufactured and calibrated to ensure high accuracy. Calibration data will be included with the final
report.

REPORTING

Actual emissions will be reported in mg/m3 and kg/hr at reference conditions of 25 °C and 101.3 kPa.
The concentrations will be corrected to appropriate conditions for comparison with the limits
documented in the Approval to Operate No. [-8150.

Results of the source emissions testing will be documented in the final report for subbmission to NBDELG
for review and approval.

QUALITY ASSURANCE AND QUALITY CONTROL

Throughout the stack ftesting program, quality assurance and quality control procedures will be applied
to ensure the collection of reliable, representative, and reproducible emissions data. All equipment will
be calibrated according to the protocols and schedule as prescribed by the New Brunswick
Department of Environment (NBDELG), Environment Canada, and the US EPA. These calibrations
include, but are not limited to the following:

Pitots: calibrated in a wind tunnel with probe and nozzles attached.

Gas Meters: calibrated using a standard set of critical orifices.

Thermocouples: calibrated using a potentiometric technique.

Nozzle: four diameter measurements made using a micrometer across sharpened edges.

Gas Analyzers: The analyzers are calibrated using standard calibration gases meeting the
USEPA “Protocol 1" method specifications.

Calibration data for all equipment will be provided in the final report.

Quality control checks will be performed at several stages during the testing program to ensure the
collection of representative samples and the generation of valid results. These checks are performed
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by test personnel throughout the program under the guidance of the source testing crew chief. The
Quality Control (QC) checks include, but are not limited to the following:

¢ use of standardized checklists and field notebooks to confirm completeness, traceability, and
comparability of the process information and samples collected;

o field checking of standardized forms by a second person to confirm accuracy and
completeness;

e adherence to sample chain-of-custody procedures;

e use of appropriate field blanks (e.g., filter and solution samples); and

e leak checks of sample frains.

QUALIFICATIONS OF SOURCE TESTING TEAM

The successful completion of the project requires the skills of competent and experienced professionals
who have a strong commitment to finish the project quickly and efficiently. The source testing team
we have assembled fo meet the challenges of this assignment consists of highly trained professionals
who bring a broad range of expertise and experience to the project. The following paragraphs
provide brief descriptions of the qualifications of the source emissions testing team.

Project Management

M. Tristan Blair-Hicks, EIT, has a degree in mechanical engineering and joined the Stantec air quality
team in the summer of 2011. He has led a number of emissions testing campaigns including for
particulate matter, particle size distribution, volatile organics and combustion gases. Tristan has
experience testing boilers, asphalt plants and refinery process units. Tristan will coordinate the project,
and will also aid in conducting on-site testing work, data analysis and reporting, as required.

Senior Review

Ms. Vicki Corning, P.Eng., will be the quality reviewer for the emissions testing campaign. Ms. Corning
has a degree in chemical engineering and 10 years of technical and management expertise in many
environmental services including: source emissions testing (particulate matter, gases, volatile organic
compounds, chlorine compounds, reduced sulphur compounds, metals, dioxins and furans, relative
accuracy test audits) regulatory activities (environmental impact assessments, responses to technical
review committees, environmental protection plans, environmental monitoring plans, Alberta
Greenhouse Gas Baseline and Compliance Application Verifications, Alberta NOx and SO2 Credit
Application Verifications); ambient air quality monitoring; emissions inventories; pollutant dispersion
modelling (AERMOD, ISC); ambient sound quality assessments; noise attenuation modelling; landfill gas
testing and utilization; and National Pollutant Reporting Inventory preparation. Ms. Corning has
experience in public and stakeholder relations, having participated in several open houses as an air
and sound quality specialist on projects undergoing environmental assessment.

Ms. Corning has worked with clients in a variety of different industries in Canada and the US including:
gas processing plants, oil refineries, pipeline operations, electrical generating stations (coal, gas,
co-generation), manufacturing plants, construction projects, and pulp mills.
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Source Testing Team

Mr. Nick MacDonald, P.Tech. - graduated from NBCC Moncton, since graduation Mr. MacDonald has
worked in environmental engineering, specializing in source emissions testing since 2007.

Mr. MacDonald has been involved with over 100 source testing projects including testing for fotal
particulate matter, combustion gases (including RATAs), metals, PAHs, dioxins and furans and particle
size distribution (PM1o, PM2:s). Mr. MacDonald is Stantec’s field team leader and is responsible for
maintenance and calibration of the Stantec source testing equipment. He will act as the source
testing crew chief onsite.

Mr. Josh Babin, P.Tech. - graduated from NBCC Moncton in 2013 in Civil Engineering Technology:
Building System Services. He joined Stantec’s engineering department in Fredericton after graduation
and supported design & drafting for various industrial clients from the Forestry/Pulp & Paper, Food &
Beverage, and Power Generation sectors. He is a recent addition fo the emissions testing feam,
bringing with him his experience with mechanical systems design and drafting. He has assisted on
several testing campaigns under the guidance of our experienced technicians and engineers, for a
variety of compounds including those covered by this pre-test plan. Josh would assist in completion of
the onsite testing, data entry, and reporting.

Other Stantec staff may be used to support the team in completion of the work as required.
SCHEDULE

Testing is fentatively scheduled to be conducted the weeks of October 19 and October 26, to be
confirmed based on plant operation and weather permitting. It is anticipated that the on-site source
emissions testing will require two weeks on-site for a two person team.

CLOSURE

Stantec would appreciate your timely review and written approval of the Pre-Test Plan at your
convenience. If you have any questions, please do not hesitate fo contact me directly.

Sincerely,

STANTEC CONSULTING LTD.
1/

/-./"/ A -
Tristan Blair-Hicks, EIT Vicki Corning, P.Eng.
Project Manager Technical Quality Reviewer
Tel: (506) 452-7000 Tel: (506) 452-7000
Fax: (506) 452-0112 Fax: (506) 452-0112
Tristan.Blair-Hicks@Stantec.com Vicki.Corning@Stantec.com

cc Agata Sulkiewicz, CertainTeed Gypsum Canada Inc.

\\cd1214-f02\workgroup\ 1218\ active\ 121811606\ 1_environmental\8_report\ 1_pre-test_plan_and_approval\rpt_tbh_20150812_ptp_certainteed_mcadam_drft_jas.doc



Blair-Hicks, Tristan

From: Johnstone, Sheryl (ELG/EGL) <Sheryl.Johnstone@gnb.ca>

Sent: Thursday, October 01, 2015 2:58 PM

To: Blair-Hicks, Tristan

Cc: Corning, Vicki

Subject: RE: Pre-test plan for source testing at Certainteed Gypsum in MacAdam, NB
Follow Up Flag: Follow up

Flag Status: Flagged

Categories: Blue Category

Tristan,

The pre-test plan is approved, thanks.

Sheryl Johnstone, P.Eng

Industrial Approvals Engineer

Impact Management

Department of Environment & Local Government

Tel (506) 453-3824
Fax (506) 457-7805
sheryl.johnstone@gnb.ca

From: Blair-Hicks, Tristan [mailto: Tristan.Blair-Hicks@stantec.com]

Sent: Wednesday, September 30, 2015 4:55 PM

To: Johnstone, Sheryl (ELG/EGL)

Cc: Corning, Vicki

Subject: Pre-test plan for source testing at Certainteed Gypsum in MacAdam, NB

Hi Sheryl,

Here is the pre-test plan for the gypsum plant run by Certainteed located in MacAdam, NB and operated
under the CoA No. I-8150. The testing is scheduled for the weeks of October 19 and October 26. | apologize
for the delay in submitted the pre-test plan, | hope this will not be an issue as it states in their approval that it
needs to be submitted 4 weeks in advance. Please feel free to contact me if you have any questions.

Air Quality Engineer In Training

Stantec

845 Prospect Street Fredericton NB E3B 2T7
Phone: (506) 452-7000

Cell: (506) 461-6586

Fax: (506) 452-0112
Tristan.Blair-Hicks@stantec.com

Q Stantec

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with
Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify us immediately.
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

APPENDIX C

Calibration Data

(é Stantec

tea \\cd1214-f02\workgroup\1218\active\ 121811606\ 1_environmental\8_report\3_final_reporf\rpt_tbh_20151215_certain_teed_set_fnl_tea.docx
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VALLEY ENVIRONMENTAL CALIBRATION SERVICES
PITOT TUBE CALIBRATION REPORT
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VALLEY ENVIRONMENTAL CALIBRATION SERVICES
PITOT TUBE CALIBRATION REPORT
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CLIENT - Stantec
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Pre-Test Dry Gas Meter - Control Unit Calibration

Date : 10/20/2015

Barometric Pressure, Pb : 30

Model Number : 1848
Calibrated By : TBH
Job #: 121899000

Orifice Dry Gas Meter Temperatures (F) Time,
Manometer Volume, Vm (cu.ft) Dry Gas Meter theta
Setting, deltaH Total Outlet, | Average, (min)
(in. H20) to tm
0.8 5.552 71 71 10
1.2 5.432 70 70 8
2.0 5.872 70 71 7
Calculations
Orifice Manometer Dry Gas Correction Orifice Pressure Differential (delta H@) Orifice
Setting, deltaH Factor, gamma yielding 0.75 cfm of air at 68F and 29.92 in.Hg Coefficient
(in. H20) (Tolerance = 0.95 - 1.05, +/-1.5% of avg) as in. H20 (Tolerance = +/- 0.15in.) Ko
0.8 0.976 1.516 0.779
1.2 0.971 1.553 0.773
2.0 0.973 1.687 0.740
Average 0.974 1.585 0.764




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure.

Quality - Service - Reliability

3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.

4

=

Record data and information in the GREEN cells, YELLOW cells are calculated.

INITIAL FINAL AVG (Pyy)

DATE:| 10/10/2015 METER SERIAL #:| 14108776 BAROMETRIC PRESSURE (in Hg):| 29.97 ” 29.91 | 29.94 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:| 1848 CRITICAL ORIFICE SET SERIAL #:|  1463s ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR VACUUM DGM READINGS (FT?) AMBIENT| DGM INLET |DGM OUTLET| DGM |[TIME (MIN)| |DGM AH 1) (2) (3) Y
ORIFICE# RUN#| (AVG) (in Hg) INITIAL | FINAL | NET (V,,) INITIAL FINAL|INITIAL FINAL| AVG 0 (in H,0) V., (STD) V., (STD) Y VARIATION (%) AHg
1 0.4164 18 19.64 25.28 5.640 70 71 70 72 71 7 10.00 0.79 5.6238 5.4169 0.963 1.51
15 2 0.4164 18 25.28 30.79 5.505 72 70 70 71 71 70.5 10.00 0.79 5.4944 5.4067 0.984 1.52
3 0.4164 18 30.79 36.30 5.510 73 70 70 71 70 70.25 10.00 0.79 5.5020 5.4016 0.982 1.52
AVG = 0.976 0.28
1 0.5085 18 56.76 62.21 5.450 74 70 7 70 70 70.25 8.00 1.20 5.4475 5.2722 0.968 1.55
18 2 0.5085 18 62.21 67.65 5.440 73 7 7 70 70 70.5 8.00 1.20 5.4350 5.2771 0.971 1.55
3 0.5085 18 67.65 73.06 5.405 75 71 71 70 70 70.5 8.00 1.20 5.40 5.2672 0.975 1.56
AVG = 0.971 -0.23
1 0.6307 16.5 73.06 78.91 5.855 75 71 71 70 70 70.5 7.00 2.00 5.8610 5.7164 0.975 1.69
23 2 0.6307 16.5 78.91 84.81 5.90 75 71 71 70 70 70.5 7.00 2.00 5.9061 5.7164 0.968 1.69
3 0.6307 16.5 87.11 92.97 5.860 73 71 71 70 70 70.5 7.00 2.00 5.8660 5.7271 0.976 1.68
AVG = 0.973 -0.05

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:

The following equations are used to calculate the standard volumes of air passed through the DGM, V, (std), and the critical orifice,

V., (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = 0.974
(1) Vi, =K, *Vm* Pbar + (AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(i) Tm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.750 )2 AH (Vm(std))
.. Pbar *©® V., (std) Vo
(2) VC’”(M) =K' ﬁ = Volume of gas sample passed through the critical orifice, corrected to standard conditions
am T, = Absolute ambient temperature (°R - English, °K - Metric)
V. K'= Average K' factor from Critical Orifice Calibration
3) y = L = DGM calibration factor
Vm(srd)

2015_10_20_1848.xIsx



Pre-Test Dry Gas Meter - Control Unit Calibration

Date : 6/29/2015

Barometric Pressure, Pb : 29.7
Model Number : 1646
Calibrated By : JUIB

Job #:
Orifice Dry Gas Meter Temperatures (F) Time,
Manometer Volume, Vm (cu.ft) Dry Gas Meter theta
Setting, deltaH Total Outlet, | Average, (min)
(in. H20) to tm
0.9 5.430 64 65 10
1.5 5.353 66 66 8
2.3 5.803 67 67 7
Calculations
Orifice Manometer Dry Gas Correction Orifice Pressure Differential (delta H@) Orifice
Setting, deltaH Factor, gamma yielding 0.75 cfm of air at 68F and 29.92 in.Hg Coefficient
(in. H20) (Tolerance = 0.95 - 1.05, +/-1.5% of avg) as in. H20 (Tolerance = +/- 0.15 in.) Ko
0.9 1.039 1.590 0.758
1.5 1.030 1.776 0.723
2.3 1.032 1.770 0.723
Average 1.033 1.712 0.734




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quality - Service - Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
4) Record data and information in the GREEN cells, YELLOW cells are calculated.

INITIAL FINAL AVG (Ppar)
DATE:| 6/29/2015 METER SERIAL #:| 17485069 BAROMETRIC PRESSURE (in Hg):| 29.7 || 29.7 | 29.7 IF Y VARIATION EXCEEDS 2.00%,
METER PART #: 1646 CRITICAL ORIFICE SET SERIAL #: 1463s ORIFICE SHOULD BE RECALIBRATED
K' TESTED TEMPERATURES °F ELAPSED l
FACTOR VACUUM DGM READINGS (FT*) AMBIENT| DGM INLET |DGM OUTLET| DGM [|TIME (MIN)| |DGM AH 1) (2) 3) Y
ORIFICE# RUN#| (AVG) (in Hg) INITIAL FINAL NET (V,,) INITIAL FINAL|INITIAL FINAL| AVG 0 (in H,0) V., (STD) V., (STD) Y VARIATION (%) AHg
1 0.4164 18 983.61 989.03 5.420 20.2 63 66 63 64 64 10.00 0.90 5.4343 5.6454 1.039 1.59
1 5 2 0.4164 18 989.03 994.47 5.440 20.4 66 66 64 65 65.25 10.00 0.90 5.4414 5.6442 1.037 1.59
3 0.4164 18 994.47 999.90 5.430 20.5 66 66 65 65 65.5 10.00 0.90 5.4288 5.6437 1.040 1.59
AVG = 1.039 0.51
1 0.5085 17 999.90 1,005.25 5.350 20.5 66 67 65 65 65.75 8.00 1.50 5.3542 5.5135 1.030 1.78
1 8 2 0.5085 17 1,005.25 1,010.61 5.360 20.5 67 67 65 66 66.25 8.00 1.50 5.3591 5.5135 1.029 1.78
3 0.5085 17 1,010.61 1,015.96 5.350 20.5 67 67 66 66 66.5 8.00 1.50 5.3466 5.5135 1.031 1.78
AVG = 1.030 -0.33
1 0.6307 16 1,015.96 1,021.77 5.810 20.5 67 68 66 67 67 7.00 2.30 5.8122 5.9837 1.030 1.77
23 2 0.6307 16 1,021.77 1,027.56 5.790 20.5 68 69 67 66 67.5 7.00 2.30 5.7867 5.9837 1.034 1.77
3 0.6307 16 1,027.56 1,033.37 5.810 20.5 69 69 66 67 67.75 7.00 2.30 5.8040 5.9837 1.031 1.77
AVG = 1.032 -0.18
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V, (std), and the critical orifice,
V., (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = 1.033
AVERAGE AHg = 1.71
(1) Vi — K. «Vm+ Pbar + (AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(std) 1 Tm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.750 )2 AH (Vm(std))
.. Pbar *©® V., (std) Vo
(2) VC’”(M) =K' ﬂ = Volume of gas sample passed through the critical orifice, corrected to standard conditions
am T, = Absolute ambient temperature (°R - English, °K - Metric)
V. K'= Average K' factor from Critical Orifice Calibration
3) y = L = DGM calibration factor
Vm(srd)

2015-06-29-1646.xIsx



Probe Stack Thermocouple Calibration
Calibration Date: 19-Mar-15
Calibrated By: NGM, JJB

Reference ID Fisher Scientific catalog #150414E Sta ntec

Ice Bath
Percent Difference
Thermocouple # Reference Temp (F) | Observed Temp (F) (Absolute Temp)
#1 -2' probe 32 32.3 -0.06%
#1 -3' probe 32 32.1 -0.02%
#1 -4' probe 32 33.7 -0.34%
#1 -5' probe 32 33.1 -0.22%
#1 - 6' probe 32 32.5 -0.10%
#1 - 8'-1 probe 32 32.7 -0.14%
#1 -8'-2 probe 32 32.6 -0.12%
#1 -10'-1 probe 32 33 -0.20%
#1 -10'-2 probe 32 33 -0.20%
#6 -1848 32
#7 -1848 32
#6 -1646 32
#7 -1646 32
Boiling Water
Percent Difference
Thermocouple # Reference Temp (F) | Observed Temp (F) (Absolute Temp)
#1 -2' probe 202 206.7 -0.70%
#1 -3' probe 201 208.7 -1.15%
#1 -4' probe 203 201.6 0.21%
#1 -5' probe 203 206.3 -0.50%
#1 - 6' probe 202 203.3 -0.20%
#1 - 8'-1 probe 203 204.5 -0.23%
#1 -8'-2 probe 202 202.3 -0.05%
#1 -10'-1 probe 200 2121 -1.80%
#1 -10'-2 probe 202 210.3 -1.24%
#6 -1848 202
#7 -1848 203
#6 -1646 203
#7 -1646 201

Error should be < 1.5%



CAL-CHEK CANADA

250 GOVERNOR’S ROAD - DUNDAS, ONTARIO L9H 3K3
TELEPHONE: (905) 628-4636 FAX: (905) 627-5903
email calchek@cogeco.ca

Scale / Balance Certification

Date: February 9, 2015 Certificate Number: S150165

Customer: Stantec Consulting Ltd. Room Temperature: 20.1°C
845 Prospect Street
Fredericton, New Brunswick E3B 2T7

Calibration Location: 10 Timothy Road North Kingsclear Lab
Scale / Balance Manufacturer: Radwag Resolution: 0.0001g

Model Number: XA220-2X Serial Number: 336271
Capacity: 220g Capacity Calibrated To: 220 g

ACTUAL WEIGHT SCALE ACTUAL WEIGHT SCALE

APPLIED READINGS ERROR APPLIED READINGS ERROR
GRAMS AS FOUND AS FOUND GRAMS AS LEFT AS LEFT
0.0020 0.0020 0.0000 0.0020 0.0020 0.0000
0.0050 0.0050 0.0000 0.0050 0.0050 0.0000
0.0100 0.0100 0.0000 0.0100 0.0100 0.0000
0.0500 0.0500 0.0000 0.0500 0.0500 0.0000
0.1000 0.1000 0.0000 0.1000 0.1000 0.0000
0.5000 0.5001 -0.0001 0.5000 0.5000 0.0000
1.0000 0.9998 0.0002 1.0000 0.9999 0.0001
5.0000 4.9999 0.0001 5.0000 4.9990 0.0010
10.0000 10.0001 -0.0001 10.0000 10.0000 0.0000
20.0000 20.0016 -0.0016 20.0000 20.0009 -0.0009
50.0000 50.0030 -0.0030 50.0000 50.0020 -0.0020
100.0000 99.9982 0.0018 100.0000 99.9992 0.0008

200.0000 200.0134 -0.0134 200.0000 200.0027 -0.0027

220.0000 220.0170 -0.0170 220.0000 220.0110 -0.0110

The above mentioned Scale / Balance has been checked for accuracy using the following N.I.S.T. calibrated dead
weights as per the CSA method.

STANDARD CAL DATE NIST LAB #
22XE 03/10/13 681/280058-10

Obtained results are within the manufacturer's stated accuracy and/or are within +/-0.01% or 1 division whichever is
greater at any point of the calibrated range.

Pass/Fail statements are based on data from measurements made, procedures utilized, professional experience and the uncertainty
associated with this calibration. It is the responsibility of the user of this equipment to determine if the results identified meet specific
requirements for its intended application.

Calibratign Technician: Dave Newitt Suggested Calibration Due Date:  February 2016
Due dates appearing on the certificate of calibration and label are
determined by client for administrative purposes and do not imply

t\\pn rk'A‘_ continued conformance to specifications.
Authorized Stgnatory: Roni Newitt Al calibrations performed at customer location unless otherwise noted.

This certificate shall not be reproduced except in full, without the written approval of Cal-Chek Canada

SR10C/REV/2010-09 10f 1 Procedure #: PRO B




Stantec Consulting Ltd.

Steel Nozzle Calibration Data Sheet

NozzlelD | Nozzle Diameter (inches) |
Set - 1 <1> <2> <3> <4> Hi-Lo Avg.
1-4 0.125 0.124 0.125 0.125 0.001 0.125
1-6 0.175 0.173 0.165 0.175 0.010 0.172
1-8 0.236 0.232 0.234 0.232 0.004 0.234
1-10 0.307 0.305 0.308 0.305 0.003 0.306
112 0.367 0.372 0.367 0.371 0.005 0.369
1-14 0.434 0.434 0.433 0.434 0.001 0.434
1-16 0.500 0.497 0.503 0.501 0.006 0.500
QA/QC Check
Each Diameter Measured To Within = 0.001 Inches
High - Low </= 0.004

Prepared By: JJB | |Date: Feb 05, 2015




Stantec Consulting Ltd.

Steel Nozzle Calibration Data Sheet

NozzlelD | Nozzle Diameter (inches) |
Set-2 <1> <2> <3> <4> Hi-Lo Avg.
24 0.124 0.126 0.125 0.127 0.126
2-6 0.177 0.174 0.176 0.173 0.175
2-8 0.245 0.249 0.231 0.244 0.242
2-10 0.306 0.306 0.304 0.302 0.305
2-12 0.359 0.363 0.365 0.361 0.362
2-14 0.432 0.430 0.432 0.433 0.432
2-16 0.493 0.500 0.497 0.492 0.496
QA/QC Check
Each Diameter Measured To Within = 0.001 Inches
High - Low </= 0.004

Prepared By: JB

|Date: Feb 05, 2015




OQRM

ELECTRONICS

QRM Electronics Inc. calibration laboratory certifies that the described instrument has been presented for inspection and
the tests as shown indicate that the work performed has been completed and that the standard used in obtaining data
are calibrated regularly traceable to the National Institute of Standards and Technology

, Date e e N - :_ C 't'.‘u's‘t‘drﬁer;":mi T
Control Number: 8309  Address: 845 PROSPECT ST.

Description: ~ 350M/XL . E3B2T7

 Serial Number: | 00068335/404 - 00059384/404 | |

SUGGESTED RECALIBRATION DATE: 6/24/2016

Parameter: Combustion Accuracy Statement: +/- 20 ppm or 5% of m.v.

i F | PASS/FAIL PASS/FAIL
02 3.06 % 3.00 % 76.2 PASS 3.05 % 76.2 PASS SR
CO 497 PPM 482 PPM 76.2 PASS 496 PPM 76.2 PASS
NO 824 PPM 795 PPM 76.2 PASS 832 PPM 76.2 PASS
NOZ2 96 PPM 94.1 PPM 76.2 PASS 97.0 PPM 76.2 PASS *©
S02 994.7 PPM 985 PPM 76.2 PASS 995 PPM 76.2 PASS
HC 4980 PPM 4160 PPM 76.2 PASS 4990 PPM 76.2 PASS

*NOTE: SR = Sensor Replaced, RNS = Response Not Stable

Calibrated at:

QRM Electronics Inc.

250 West Beaver Creek Rd.
Unit 15, Richmond Hill, ON
L4B 1C7

Phone: (905) 771 5009
Fax : (905) 771 6041

.

KYLE ANDERSON

Calibrated By

AR T LA S —






Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

APPENDIX D

Sampling Locations

@ Stantec
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

C) Stantec
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,

New Brunswick

December 16, 2015

Sample Location Details - CertainTeed Gypsum

Parameter Calcine Mill Rock Mill Zone 1 Dryer Zone 2 Dryer

Stack Height - Above Grade (m) 21 21 6.7 6.7

Stack/Duct Description cwcglor, cwcglor, cwcglor, cwcglor,
vertical vertical vertical vertical

Diameter (m) 0.9 0.9 1.22 1.22

Number of Ports 2 2 2 2

Sample Port Configuration 2 @ 90° 2 @ 90° 2 @ 90° 2 @ 90°

Sample Port Diameters (m) 0.1 0.1 0.1 0.1

Location Upstream from any

Disturbance (Number of Stack <2 <2 <2 <2

Diameters)

Location Downstream from any

Disturbance, (Number of Stack <8 <8 <8 <8

Diameters)

Ideal or Non Ideal! non-ideal! non-ideal! non-ideal’ non-ideal

Total Number of Sample Poinfs 24 24 24 24

Number of Sample Points per 19 12 12 12

Traverse for PM

Sample Time per Point for PM (min) 4 4 4 4

To’r_ol Sample Time per Test for PM 96 min 96 min 96 min 96 min

(min)

Total Sample Time for Combustion 30 min 30 min 30 min 30 min

Gases

Notes:

! The exhaust gas flow characteristics at the sampling location are referred to as being “Ideal” if the sample ports are
located in a straight section of stack at least 8 stack diameters downstream and two stack diameters upstream of

any flow disturbance.

@ Stantec

tea \\cd1214-f02\workgroup\1218\active\ 121811606\ 1_environmental\8_report\3_final_report\rpt_tbh_20151215_certain_teed_set_fnl_tea.docx




Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

C) Stantec

tea \\cd1214-f02\workgroup\1218\active\ 121811606\ 1_environmental\8_report\3_final_report\rpt_tbh_20151215_certain_teed_set_fnl_tea.docx



Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

APPENDIX E

Calculated Data - Sample Calculations and Velocity Profiles

@ Stantec
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Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

C) Stantec
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MOISTURE FIELD DATA SHEET

Project No.: 12 1411666
Client: Cerfo/aToee]

Plant:
Location: _nf Aden. . M5B

Rock D yer

@ Stantec

Test: ToAf-/
Date: _ Dt 20, 2015
Analyst: ) YB/Mrf
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Contents (9) (9) Moisture (g)
1 100 mL H20 199 2 To Y.y U8
2 100 mL H20 7265 102, 244y
: v | LL7.0 | 6609 | 6
4 200g Silica Gel C)?S S 94¢.1 9 Y
Total Weight Gain (g) 1 ZL’ 7
Moisture Volume (mL) I‘ZL( 7

Volume H,0 Collected:

1247
X 0.048 = 5. 97
DGM Final 7.8%
DGM Initial 7 (.0
Final - Initial = 5!0.€4
Moisture = Vwc
(Vwc + Vmc)
Moisture = 5 97

(6.99 4 S1.84)

Moisture= () 104 = 104 %
e

ml
ft* H,0 (Vwc)

6911- 04



Job No.: /2 (% /1606
Cilent:

Plant: }Zock Dl‘ytr

Lo

Location: a7, ﬁ‘[é - 5‘5
PM~!

Test:
Date:

0,

SOURCE TESTING FIELD DATA SHEET

Static Pressure (in.H20): _ 0.7
Port Length (in): _ 4~
Stack Dia. (in.): _3¢”

(-8 (o.z'si)

Probe Length (ft):

Pre-Test Leak Check: — 1§

VacuumPressure: 0

Post-Test Leak Check: (ﬁ

Vacuum Pressure: O

Operators: _JJB/N&M Nozzie iD (In.):
Gamma: |.o33 Console S/N: b Y
Deita H@: |. 2. K': Z.2y
Pitot Coeff.: _ 0.7
Start: /03¢0
Finish: (72'15
[ Traverse Time Stack Gas Velocity Orifice Gas Meter Probe Oven impinger Gas Meteﬁemp. (?) Pump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outiet Vacuum
(F) (in.H20) (in.H20) (cu.ft) (F) (F) Temp. (F) In Out (in.Hg)
0) 76.03
I~ Y 151 .47 0%9 28 13 247 2z Yi 56 56 - {
2 % 15) 0.53 /.00 30,37 744 235 4z 56 5s -]
3 i 153 0.4% 0.%45 32.5% [AS 249 4z 57 5% ~{
Y 6 1S5 0.l 0.%3 34.6% 259 250 42 S7 St _
S 26 152 A 0.%7 3¢6.47 2459 25% Nz <% <S ~
A 24 /% 0.6, 0%t 3L.EO Z<S 259 “=2 S S5 ~1
R 24 A 0.4% 0.9( Y0 .92 257 2¢2 ¥z 57 pr4 ~ ¢
& 3 146 0.%49 0.93 93.09 259 26 yz S¥ pYA ~(
9 3% 144 0Nk 0.91 4s.2$ 757 z¢s «2 L0 57 ~(
0 Yo 34 0.%6 0.77 H7.4% 262 269 Y= Yo 7 =~/
i/ vy 130 0.9% O 34/ 49.c5 25 2Ccs _rd e S7 |-t
1z Hg 13D o.9% 0.99 S1.%0 251 266 “(2 59 S¢ -/
2- | 52 (30 0.45 099 53.99 24¢ 259 “z 57 s¢ -/
Z 56 13/ 0.50 0.98 56.19 73 z67 Yz 60 S7 |y
3 [20) 133 0.50 0.9% 564906 247 269 4e 2 <6 ~/
4 oM (34 0.4% ©.99 60,87 2973 269 yz s9 S¢ ~/
5 b& 1 3% 051 0.99 LZ2.7% 24S zé4 Yz S9 sé =/
6 72 41 0.4(9 6.95 &69.9% 243 255 Y2 55 56 - f
7 76 1q3 0.49 095 £7.1Y Zu3 262 ¥z 52 3¢ ~/
8 20 Y 0.9 -7 AZEL 249Y 2&y 4?2 to S¢ |
9 Y 141 A 0.%9 2.4 2494 259 2 &> 57 ~/
0 %R |13 b.50 0.97 3. 6f 7244 26( U oY) 57 -1
1 92 IM% 0. 50 0.9s 1576 ZM 2633 43 60 57 -/
(L 96 151 06 | 038 | 1.9 29t 263 a3 ©0 S




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

ProjectNo.: ! Z!8liLot

Client: CorbiToecl Fuel Type: Notuo] (s
Plant: 72&/( Dryer
/7

Location: 4] Ade, AR Time Start: _ /o (9

Time Finish: /o : 4§

Test No.: i
Date: Ol zo 205 Personnel: )3
Concentrations
Time 0, CO, co SO, NO, NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) [ (ppm) | (PPM)
lo$ (9.9¢ 0.57 /6 ] (R @) 3
10220 1935 | 0.6 | l (< O i
10:24 19,95 oc7 | l /¢ O /
0:3p | /979 | oty | 1 l /5 O /S
10235 | 19.62.] o35 | O i o “t
/oy | 19.¢c | oms | ! l H o Y
lo:ys | /19.¢2 | o2y | 7 O H O ”~(




MOISTURE FIELD DATA SHEET

ProjectNo.: 72/%1/(.o¢
Client: C,ﬁr-)(‘ i Te a,cl
Plant: £, 4 1.2 e~
Location: 17, A.l. ‘.;,’A/B
Test: Prr-2.

Date: O .+ ZQ Zo:$
Analyst: )T A/ 6r7

@ Stantec

Moisture Data

Impinger No. Impinger Final Weight Tare Weight Weight of
Contents (9) (9 Moisture (g)
1 100 mL H20 A CRA (92.2 2.4
2 100 mL H20 ~7/6.% “Jol.5 1S3
3 Blank ééj,L/ éézf —5-3
4 200g Silica Gel [(0OS.F 9 ?S S 0.2
Total Weight Gain (g) 121.2
Moisture Volume (mL) / 2 /2
Volume H,O Collected: (2172 ml
X 0.048 = A 37 ft* H,0 (Vwc)
DGMFinal |75 50 f?
DGM Initial T4 .55 ft’
Final - Initial = Y Qs ft> (Vmc)
Moisture = Vwc
(Vwc + Vmc)
Moisture = G % Z
(542 + 4495

Moisture= ) //) = I|l.p %




Job No.: 121€{I6L0G

Client: (,zgah Zed
Plant: | fer

Location: M‘Adﬁﬂ‘ A3
Test: r_v( 2

Date:

Operators: _ )R /MN(>M

Gamma:

DeltaH@: | jgz
Pitot Coeff.: _ .|

o

L0332

SOURCE TESTING FIELD DATA SHEET

Static Pressure (in.H20): (.2~
Port Length (in): <"

Stack Dia. (in.): "3~
Probe Length (ft): 3
Nozzle ID (in.): _i1-¢ (».23+))
Console SIN: _//, <4

Pre-Test Leak Check: —/<<
Vacuum Pressure: O

Post-Test Leak Check:
Vacuum Pressure:

- d—

K: Z.24

Start: 124
Finish: 7y jb’
ﬁraverse Time Stack Gas Velocity Orifice Gas Meter Probe Oven Impinger Gas Mete_rTemp. (?) 5ump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) (in.H20) {in.H20) (cu.ft) (F} (F) Temp. (F) In Out (in.Hg)
O -18.55
- o {44 0.39 0.5 Z20.4% 2] 23S Y6 56 SE -/
2 % 144 0.37 07/ g Y (A 22% “«s s Sa ~1
3 ' 15 0.37 | 2.20 %Y. 3 232 23> 45 7 % ~/
4 16 FEN 0.9 | 0.%0 %6.36 $3L 232 Y2 59 55 =
5 20 /50 .42 | 0.8C % 33 A3¢ 232~ YA &0 52 ~]
G 24 /4% .40 |0.26 90. 33 235 135 Y2 6o ?_‘( -/
7 2% /5% 0.3% D.2Y Q1.2 0 X35 232 72 L2 -
® E /35 0,36 [0.74 4.5 23! 2.29 Y2 62 59 —/
q 36 /35 0.2 | o%2 94. 16 230 2.3% g/ E2. S% -/
o 96 /35 Q42 | a4 9% 20 133 ~3Y Y/ 62 o, el
I 44 134 Q.yo 19,24 100, 2557 ~3] ‘A3 7] £ Sy =)
in 48 [3¢ .49 |0.74 | 102,24 230 23% Y/ b2 (%3 =
-] 57 /35 10.y2 2.5 2 /24.2.Y 22 A3% g/ £2 Sy -/
2 56 13k 2.3¥ |0.73 lof. 43y |23) 242 Y3 53 59 =
3 6o 19/ o35 |2£% 105.063 23/ | 2% y3 53 59 —)
Y 6 (v lo.3s  |oks 09. %9 A5 | 233 43 £3 59 =
5 b% N4 0. 3% |O73 11.53 230 2-39 7¢ 55 &l ~7
b 2 150 0.3 | 0?2 [/3 77 232 23Y Y6 £y &/ -~/
7 76 ro 0.3% |0.723 15. %3 30 232 Y9 58S </ —7
% - &0 /671 2.Y%2 l|a.5) 1z 20 P ) 23Y 49 £4 &/ ~
i &Y 49 0492 |2.%) 119-2Y 2239 | X3% y9 67 63 =
10 88 Jus 0.9 o.%]| I 75 229 2133 43 &z &3 ~/
1l 9L 13 2.8 |o0&£9 [x3.£3 [227 A35~ 49 57 £2 -
17 96 136 2.35 1049 [1§. 50 L2b 237 99 &7 £3 —/
255 /557 1

245 /4 1%



COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: 12/4/160¢

Client: CectoToed Fuel Type: M.ty 2! (g
Plant: fC /& THe
Location: McAd, ,.\,,f/s/B Time Start: | OO
Time Finish: (' 3»
Test No.: Z
Date: Ot 20, 2015 Personnel: )
Concentrations
Time 0, CO, cO SO, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (pPm) | (pPm) | (ppm) | (PPM)
llog | 1967 | 0.3/ | 1] d —

l:05 1% lasy | 15

[110 19,5 | L0 | 23

1215 9.2 069 | ,0

122§ (9.6 | 7o |13

WP [ o

QIO P 0P|

W S [
)

@
O
o
1:20 9.6 |24 |19 o
O
O

1230 /9, /0 14




MOISTURE FIELD DATA SHEET

Project No.: /2(8l/Lob
Client: (i Teed

Plant: (2oc/< D, or

@ Stantec

Location: A/, Ak, AJR

Test: TM1-3
Date: Ogtzl 206

Analyst: )B/AJ st
Moisture Data
impinger No. Impinger Final Weight Tare Weight Weight of
Conterits © (@ Moisture (g)
1 100 mL H20 RIS §97.9 Q'7é
2 100 mL H20 Y ¢ '70?3 (1.3
3 Blank G633, ( L41.S Z..|
4 200g SilicaGel | [ O (5.2 10057 9.5
Total Weight Gain (g) 9o Y
Moisture Volume (mL) 90 RS

Volume H,0 Collected: </ (), 5 mi
X 0.048 = 4.34 f*H,0 (Vwe)
DGMFinal [Tl 2> ft*
DGM Initial [ 74,74 ft*
Final - Initial = 50.4¢ ft* (Vmc)
Moisture = Vwc
(Vwc + Vme)
Moisture = ‘7’. 34

Moisture= (J)'079 = 797




JobNo.. 21511406

Cilent: o g7~ 7EEN)

Plant: . 408~

Location: _Kocew QRyi/Z

Test: -3
Date: Ocz, 2./ /z.a/zf
Operators: _JT8 /G~
Gamma: /, 033

DeitaH@: /, 7/ 2

Pitot Coeff.:. .79 /
Start: /0:30o

Finish: 12-.\O

SOURCE TESTING FIELD DATA SHEET

Static Pressure (in.H20): J. 25~
Port Length (in):
Stack Dla. (in.):
Probe Length (ft):
Nozzle ID (in.): ﬁ_ 5 (2,234
Console S/N: /LY8

Pre-TestLeak Check: &

Vacuum Pressure: —/ —/y

Post-Test Leak Check: _ >
Vacuum Pressure: — / 53

K': Z.Zy

[ Traverse Time Stack Gas

Orifice

Probe

aven

Velocity Gas Meter Impinger Gas Meter T'emp.(-F) Pump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) (in.H20) {in.H20) (cu.ft) (F) (F} Temp. (F) In Out (in.Hg) |
Lo 1/4.714 -
I-) Y 115 050 /.00 /1 22.93 26 Z<t A 54 S¢ ~4

2 % 117 0.4¢ 0.92 1Z20.07 250 254 36 3% s | -t

5 12 /1Z 0.44 0.%% 1321 <3< 254 3¢ 7% ST | —1¢

Y (£ (2] 0.4 o.gf ¥ /34.32 22% 25 YA S <7 =

¢ 29 171 n4y7 | O 136.45 232 2SY | ¢ S9 Y ~/

£ )Yy 121 /A H.<Y (3% 4% z23% 251 A &0 S ~/
2 1% 1 ) 0.44 0.4% 140 .56 241 295 YA &0 5% = {

% 32 /2% oHG 0.9 1492.7) 237 754 36 &) S8 -/

9 34 17 Q.44 OK%7 /4437 73% Z8y 6 &l S8 -/

/o 9> 134 AYS A .35 /(6. <R 243 Z2sS 2 & S /

1 Yy 740 DHZ | p.¥l 14<. €7 24/ 2s< 26 63 S92 ~/
2 Y% 92 0u3 O£ 150.92 230 235 36 &5 s9 ~/

2~/ 52 )43 0 U3 %3 152 96 s 25% Bl &3 co -/

> 5¢ 9] N.44 046 185. 0% 2373 25¢ G 7S] B o I e

3 g2 139 a4 | 0K 1$7.72 Z3% Z5% 35 63 o |-{

Y LY \30 0,45 058 1591\ 3% 260 3 64 ¢o |-

& % 134 0.5 0.%8 16031 23 2tz 3C 6 Cr |~/

P 22 31 DT o9l (63,49 73% 2.0 26 2] (4 |

7 Z3 120 0.3 0-45 2L3.S3 7.9% 267 26 &4 ol —(

P 50 128 046 0.7/ (67.67 2Y¢ ey 3¢ &S &z |+

9 54 128 D49 o.&7 1.7 .76 24E 2o >/ S g2 |~/

o a 121 0.9 PE 7 171 .99 Zy 26 | 37 és gz |~/

Z 92 12l of[z 0.9( 174.0% 24% 267 3% XA 2z |~/

e 9% 3 [PXI0) 0.9 176.20 743 26X RS goy- 62 ~f




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: _12/€1 tob

Client: ( etz;5Teed Fuel Type: /U241 (.
Plant: Rt T2
Location: M(,qdm.: AR Time Start: [0 3¢
’ Time Finish: (0.0
Test No.: 3
Date: O.+ 2L 2918 Personnel: JJ®
Concentrations
Time 0, CO, coO S0, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (pPm) [ (pPm) | (PPM)

/030 /%34 |06 [

0:35 99 |oeo |

/0:40 197 | 0:€7 | 2

/0 :HS A1 067 | %

050 | B o7 | %

/045 Q.6 | 07 10

SlelclClelele

o|d [ Rojea] vl

acle Pl O

| |0 [
|

00 Re |07 | 12




0972%-ay
MOISTURE FIELD DATA SHEET

@ Stantec

ProjectNo.: /2 /g /4oy
Client: C&f"(( o Teeel

Plant: / /c.,,
Location: A/, M lc. A/73
Test: F77—/
Date: /) + 22 24§
Analyst:  )® Niny
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Contents ((>)] (9 Moisture (g)
1 100 mL H20 959, 699, Z60.|
2 100 mL H20 ¥7‘{"2/5 70? /é({)%
3 Blank Q%O o éé/ (%7
4 200gSiicaGel | /5 ¢35 /0159 2%.3
Total Weight Gain (g) ~ 73 ?
Moisture Volume (mL) L/7 3 7

Y73.9

mi
ft* H,0 (Vwc)

ﬂ3
ﬂ3
ft? {(Vmc)

Volume H,0 Collected:
X 0.048 = 22.779
DGMFinal 277.73
DGM Initial 1776 .56
Final - Initial = {(H1.37
Moisture = Vwc¢
(Vwc + Vmc)
Moisture = 22.79
(225« 10.37)
Moisture= O ./§3 - /€. 3%




Job No.: 121811606

Client: (e tainTead

Piant: le.ne

Location: ~ NS
Test: -

SOURCE TESTING FIELD DATA SHEET

Static Pressure (in.H20):

Port Length (in): 2™

Stack Dia. (in.): 34"

Pre-Test Leak Check: ~/ %
Vacuum Pressure: O

Post-Test Leak Check: - | &

Date: D 2 5 Probe Length (ft): Vacuum Pressure: _ &
Operators: ) Nozzle iD (in.): 2-/0 (0.305)
Gamma: /.033 Console S/N:
DetaH@: _7.7/2 K: 5.20
Pitot Coeff.: O, 783
Start: _{3:20
Finish : l.j ‘o)
[ Traverse Time Stack Gas Velocity Orifice Gas Meter Probe Oven Impinger Gas Meter Temp. (?) Fump
Point (miny Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) (in.H20}) (in.H20) {cu.ft) {F) (F) Temp. (F) In Out (in.Hg)
(o) /7636
1~ Y 192 /. 1o 3.93 /%50 -5¢ Z 90 257 “3 S7 <7 -3
2 % 7X7 .o 3.57 R4 9 725 232 943 $7 <7 -3
3 1z 7%7 0.97 3.50 14876 775 2371 39 Sy Sy -3
Y A 2%7 099 3.56 192 %% zzs 23y 7Z 57 Sz -3
B 26 293 O 357 /197.00 z225 25 oS & s |-
b 24 233 110 3.95 20(.29 zz5 250 99 €3 So -3
- 74 773 1O 375 205. 40 2325 Zst g2 &3 & =2
8 32 293 L6 3.95 709.% LK 25 237 s3 s G |-3
9 3¢ 293 1.0% 37é 2T 22¢ 23y ss s co |-
10 H0 293 199 376 2436 Z30 266 57 A4 &/ -
I Y4 732 LCS 3.%0 222. ¢ Z3 zexg | SS &7 Gl -2
1 4§ 292 1,05 3 %0 226.%<5 23 26" St & cr -3
2~ 52 293 (.10 39% 23000 232 249 50 63 1 -=
2 56 293 /.60 262 2353Y 2%/ 246 Y &> &2 -3
3 Lo 293 [.00 3.62 237.50 247 26 <3 &7 &2 -
Y 64 273 e 3.62 243,63 2493 257 &4Z &7 &z -3
5 6% 293 1.1o 2 33 24% .00 29y 260 “H2Z ©® 6S [-X
b 7z 29> [0 .99 25237 273 262 Hz &€ &S -3
3 76 293 [.10 3.97 25020 273 24S 43 &% 62 -2
3 &0 299 11O Z.3% ARYY =i M7 93 ©$ X |-
9 84 29y Loa .02 26524 AX 243 Y 6% ¢ |4
10 8% 7945 1-00 3.63 263417 275 | ZH< Hs &7 c= |4
/] 97 795 1.00 2 (53 713.59 232 257 Ls c3 63 ~&f
/2 % 295 1.00 263 277,73 23 26! A 70 &3 -9




COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: ‘212811 (06
Client: ] Fuel Type: Nt 9 ay
Plant: M Ado—
Location: Cm\u:_ou Jall Time Start: fy.on
4 Time Finish: ___ 914230
Test No.: Gas - | A
Date: Ock 22, 20,F Personnel: NG AN
Concentrations
Time 0, CO, CO SO, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (pPm) | (ppm) | (ppm) | (PPM)
o .45 s e (@) (8
S 1340 | W98 | 12 o | o
B B3R 26| u 2 | ag
I e | 262 | P < B8\
W 2dl | 2065] 9 5 130
s 3,42 12.63| 4 @ | 153
30 wue (2.6 B |y <




MOISTURE FIELD DATA SHEET 0977-0

Project No.: | 2.4 L0OL,

Client: (, 7w -Toul @ Sta I"\teC
Plant: /. lc. ne
Location: 7“7, 44_«..._’ A3

Test: P7-72
Date: O .+ 2}, 2o«S
Analyst: N 6 M

Moisture Data

Impinger No. Impinger Final Weight Tare Weight Weight of
Contents (@ (@ Moisture (g)
1 100 mL H20 9% ),/ 676.0 26S. 4

<
2 s 100 mL H20 9§L> 704 € 23+’+

3 Blank 7/ ?\J @ éég ? k‘ (&‘ }

4 200 Siica Gel | /77 l// F39, A 20.9%
Total Weight Gain () S ’[ ‘6« (p
Moisture Volume (mL) g ‘-1 % ()

Volume H,0 Collected: P o m
X 0.048 = 24 33 ft H,0 (Vwc)

DGM Final 335,67 ft
DGM Initial 23000 f

Final - Initial = 4% 9% ¥ (vmo)
Moisture = Vwc
(Vwc + Vmc)
Moisture = 2(3 B B

207349153
Moisture = (DN S 5/




SOURCE TESTING FIELD DATA SHEET

JobNo.:_ (218 |10t
Client: _ Crvttvimde co }
Piant: (7. ¢ ins Static Pressure (In.H20): Pre-TestLeak Check: /8
Location: A &dzn Port Length (in): ral Vacuum Pressure:
Test:_ o % A3 Stack D?a (fn ; ] Post-Test Leak Check: —~/8
Date: ¢ E 2 3, 2 Probe Length (ft): Vacuum Pressure:
Operators: , w/ M;:‘:, Nozzle IgD (I(n; 2z ~10 (0306%) ——
Gamma: 0% 3 Console S/N: m gé
Delta H@: k: $.20
Pitot Coeff.: 2 133
Start :
Finish : !2 S 5
™ Traverse Time Stack Gas Velocity Orifice ~ Gas Meter Probe Oven Impinger Gas Meter Temp. (-I?) Pump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) (in.H20) (in.H20) (cu.ft) (P (F) Temp. (F) in Out (in.Hg) |
o 27%5.08
\ Y 300 0.9% 5.2« FECAR#38 125 225 o2 A 35 -
v 3 300 o 9& 2.31 295.73 L2 230 Hy (14 39 |
3 12 391 /. 3.95 2%9-65 22 225 24 9 D, -4
Y o 302 /,O .ys” 293.62 215 230 3y Y9 7/ =y
¢ 10 30 ), ] 3.9Y 292 2€ 230 2204 34 A Y Y
: 14 209 [1,) 3.4 302,073 22¢ 233 33 549 Y3 L/
: 28 399 L 3.5 306. 22 | 127 | 13i% 37 5Y g3 =
£ 32 30/ 2.9% 3.33 2o, I 22% 230 3y 64 y& —
3 3b 302 0.95 3.33 34, 1 230 224 3y S8 Yo Yy
o 4o 303 0.95 3.35 31%.0% 22% 226 4a £0 §o .
\ Ly 02 [0 3.95 323,29 205 295" vl 0 b =Y
W 'ry 202 |, o 3,3 3 32£ 99 227 206 Y2 69O §O ’L{/
\ 3 202 1. O 3.59% 330. 3% A25 | R3O0 Y3 6A y3 -t/
1 <6 299 L O 399 334,49 ) 225 230 4/ A 5 ~f
3 Lo 200 [} 399 339. 20 | A1 230 Y g2 SY —Y
Y by 320 L) 390 >43.9F 225 22y 97 £2 sy -y
g ed 309 L1 390 34726 | 225 | #30 y L2 Sy /4
¢ F2 30) 094~ 3.3% 3¢(.2.5 22y 225 73 &Y S5 =
3 76 30/ 2.95 3.3% 3TT.24 230 232 73 Y §6 =
3 80 302 2.95 .39 359- 29 237 |230 95" &S 58 [
” 3% 307 0-9% 3.50 36y 32 ¥ | 227 215 g< 58 5% Y
b 8% 303 0.9% 3.50 36297 225 2.2.9 Y& 50 S 4/
i 42 300 0.9% 3.c0 3P 60 228 P q< oo s¢ -7
T 96 202 2.9% 3.0 32 £ 3 215 >35> v 55 §% ,(; /




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: 281 L0

Client: Certantecd Fuel Type: Mo 2 Fred .,; l
Plant: ﬂ _ Mﬂ P
Location: Calcpe Time Start: [0 AP
Time Finish: w.\o
Test No.: (ac S & Z
Date: Ot LlJZj)\T Personnel: TR K / N M
Concentrations
Time 0, Cco, cO SO, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (PPM)
b 3| 265| A 1 | ud
S 1o [258] “ G | 14§
b lppyo (200 2 | 4y | (19
W (xso | Lo 3 2 2Y
1= 13 QY | 28K 8 [ o\
WOy 1295 Flo | 2%
o lued |2l R 7 |2y




MOISTURE FIELD DATA SHEET

Project No.: |1.)4 116p 4

Client: ¢ er7ai/qpED
Plant: .. ¢4 par—
Location: ¢caL¢j e
Test: P 3
Date: 0.7, 2.7 09 212 /]9
Analyst: Ay p~
Moisture Data
Impinger No. Impinger Final Weight Tare Weight YWolgh of
Contenits (@ (9) Moisture (g)
1 100 mL H20 g S$ ,’ 692, 9 2607
2 100 mL H20 0\1'( ‘6 ]/207/ 264. )
3 Blank ".’. 3 6 3 664/, ) 4.2
4 200g Silica Gel 8 8 ,, ’ ? . %

§32,9

Total Weight Gain (g)

§a%.2

Moisture Volume (mL)

Volume H,0 Collected:

X 0.048 =

DGM Final
DGM Initial
Final - Initial =

Moisture =

Moisture =

Moisture =

$1.3,

g

Vwc

(Vwc + Vmc)

ml
ft* H,0 (Vwc)




SOURCE TESTING FIELD DATA SHEET

Job No.: (LS 00
Client: ,
Plant: M, Adeor Static Pressure (In.H20): Pre-Test Leak Check: .~
Location: __ Colc., o Port Length (in): u Vacuum Pressure: -
pate: Bak 37016 Probe Length (f): 37— PO Vaouum Pressurs; =5
: . ure: g
Operators: 2.4 Nozzle ID (in.): TT‘_%:%: 0.350¢) —
Gamma: 0 Console S/N:
Deita H@: —h28e 1,3;3 — ¥l K': S. 720
Pitot Coeff.: 2. 383
Start :
Finish : \ﬁ
"~ Traverse Time Stack Gas Velocity Orifice Gas Meter Probe Oven Impinger Gas Meter Temp. ('l-") Pump
Point {min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
F (in.H20) (in.H20) (cu.ft) [(3) (F) Temp. (F) in out (in.Hg)
0 235.%06
\ 4 323 Lo 314 380.049 225 23 Y3 ol G| —]
1 a 200 19 [ %94 18400 22 | 12\ 3% bl e] -3
a 1 3000 20 Y 24 398,0(0 27 229, 33 @0 G -7
Y e 20l 125 4.47 292.2% 23] 229 3 Gl (o] -9
5 1o 3000 2o 4, 24 22+ 3} 2322 226 30 el (9] ~¢
o 24 206 s Y, Do Y NE) 23 225 30 63 @) e
3 23 2, L 20 Yoo | Yae 2 229 234 4o 7% (ol 4
4 32 203 1. 20 Y426 N1.08 23 233 43 (a( (o2 -4
4 3y 103 LS Y 0 547 PRE 236 42 2 L2 |
. Yo 30} .19 Y10 4200\ ¥ | 229 2273 Yy o &1 -4
u Y 303 Wie 330 U0 |20 za'a i 2 eI [-¢]
1) | 4e RVES L Do 2B 1D 2L 220 2736 45 G8 63 -4
\ sz [3oY 044  [3.52 | 437 (0% [230 236 93 G? I 7Y
L 5L 3060 099 e W3, 00 % [73F 230 Yo 69 o3 &
3 Lo A0ote oY= S0 940 .50 231 230 yg 03 oY ~4
Y by D6 Lio 89 Y4439 230 <%0 42 ¥ Gy LY
3 L3 30 Nt=1 Lh 09 Hug, 22 27 230 73 G2 G <
o 3 30 L 20 4,23 4<a. 23S 22% 229 ua % oYy -y
t T 206 120 [ 423 | KB 2S 210 296 50 63 oy =Y
¢ po Do L2 | Y30 Y2 3 | 20 249 S52 R o4 -4
1 8Y G . WS Ay 463,20 934 e sSS foil2) s~  [- S
19 83 273 LD 29 YH O 239 P 3 30 S FS
) 11 20% S 3.9 15,35 | 21¢ 2 {6 7o Gy |—S
WL 16 'j‘i_'@_’ 0.99 2D i B N | 24~ 2373 Sk 0 (oS e




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: \ L3l bbb
Client: (:éc{;éj;j ke Fuel Type: A/o 2 Fel/ o(,/
Plant: Mc ars
Location: Calc s ﬁu’zl Time Start: 2% 6
Time Finish: o0
Test No.: 6"15#‘ 3_
Date: O+ 2_7-’, 245 Personnel: 1 E[ﬁ /Nem
Concentrations
Time 0, CO, co SO, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) [ (pPm) | (ppm) | (PPM)
9 325|238 M 1 |12
S W2 e8] 10 | 2 | @)
(o DA 1248 | 1O 3 35
R A L | 1SG
2o lpun 1262] 4 | 6 | Mo
5 N34S 2060 | | 2 11
30 MY 269 8 \ IS




MOISTURE FIELD DATA SHEET

ProjectNo.: | 2 |8 uﬁaﬁ

Client: __¢ ¢n7a1-*feeD @ Stantec
Plant: MmcApan~
Location: 20~/ | DRYER
Test: Q-]
Date: O¢7 2s¢/ 2015
Analyst: G
Moisture Data
Impinget No. impinger Final Weight Tare Weight Weight of
Contents () (9) Moisture (g)
1 100 mL H20 Gl".}LI(B #3554 239 ..
2 100 mL H20 ol}el,g 7,175‘,7 253.1
e
3 Blank 13{,& 549,58 bbb, !
4 200g Silica Gel Q24,0 9’5’ 9, 5/ 4.5
Total Weight Gain (g) (08 3.0
Moisture Volume (mL) (o 8 .3 . O

L83 .0

Volume H,O Collected: ml
X0048 = 29 18Y fHO0 (Vwe)
pamrna__ (LY. 37
DeM nitial___ 95, {S
Final - Initial = (7. 24  t#vmeg
Moisture = Vwc
(Vwc + Vmc)
Moisture = O. 37.\0 '2—13’0 3
Moisture = 327/




Job No.:
Ciient:

Plant:

‘LI 160 (n
C wteod
Mc 7~

Location: _ 2. &; [ Orpe—

Test:

SOURCE TESTING FIELD DATA SHEET

Static Pressure (in.H20): 0.2
Port Length (in): Y
Stack Dia. (In.): uge

Pre-Test Leak Check: ()

Vacuum Pressure:

Post-Test Leak Check: ¥

~20

Date: _ (¢t Z 3 5w Probe Length (ft): 5\ Vacuum Pressure: 2.0
Operators: ch Nozzie ID (in.): 2~|0 {0.3%)Y
Gamma: Q glﬂ Console S/N: g YR
DeftaH@: ___ LSp & K': H 31
Pitot Coeff.:
Start : ———Mg .62
Finish: __
™ Traverse Time Stack Gas Veloc_iy " Orifice Gas Meter Probe Oven impinger ~ Gas Meter Temp. (-F-) Pump
Point {min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) (in.H20) (in.H20) {cu.ft) (F) (F) Temp. (F) in Out (in.Hg) |
0 9545
) Y 245 0.45 | 1.€5 J<.39 24 x4y 47 5 5) -
L ¥ 28" 0,45 | L65 1o, 39 *yQ PNV Yy2 57 y) -]
3 [ 332 0.3y | 1,20 103 A4 237 249 ¥3 M 5) -]
Y R 241 0.35 |19 106 5 | 23 1245 e i | st S) el
5 20 34k 0.20 |\0\ 0.6 |2y 250 Y(o sy 52 =
£ 24 339 oMt | 1L.uo Wi, =8 255 219 b I = St 52, = |
7 2% PAEY onsS [158 WML (R 24S 25 4% s3 59 |=)
€ 32 s 0444 L (4,0 1} et 4% 25 SO 59 S3 -]
9 26 2D Y = 4 W] 120. 59 2ug 253 So <3 S =3
jo Yo *%3 2.29 LY3 123.Y0 240 25Y 50 <l 5Y 2
1 Yy 140 2.723 | L93 6. /% 240 ol [3e] 6l §Y -2
12 Yg 2.3% 0. 39 LY8 12%.99 242 537 £2 £l [~) -2
! L) 279 o9y 1.6¥ 132.0] 239 255 PR 63 Sy | =
2 54 240 | 0,45 L&Y (35, 0Y 242 L5% &5 63 §5 =1
3 ‘o x26 10.99 LS%3 [2%. =R 233 XY | £F 69 g8 e 1
Y £Y 21326 2.49 1,%3 /97,49 ¥ e 254 £g 63 §¢ -2
5 £% w2y |0.35 [ 31 My, /% ¥ | 237 255 64 6Y 57 !
¢ 72 17k 0.3% 13 /96.90 £33 26¢ 40 &Y 57 -2
7 2L L72¢ 0,35 [.3] [MA.63 34 250 55 Vi 5% v
€ £0 236 2.35 1.3) .32 >~ 2.%3 5y sY 5¢ 2
9 Y 276 2.409 149 IS¥.39 232 L5t 5§ Y K —
lo g% 278 0.y 2 LY9 I5%.,15 A3L 256 Sy 64 59 o 8
L 72 235 0,52 | 1.9Y 1£1- 93 L3% 2% S &Y ) -3
12 9 AFE .5 19y 14 79 23 P et &Y 59 =3




COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/15

ProjectNo.: L4} ) 4600
Client: CERT AV A TEED Fuel Type: gw
Plant: Mo ADA I
Location: oyl 205 ] Time Start: /), 20
Time Finish: /5 00O
Test No.: /
Date: 0.7, 25/ 7,0/5/ Personnel: ./, A~
Concentrations
Time 02 c02 (o]0 ] SOz NOX N02 NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) (ppm) | (PPM)
1230 | M.69] 135 | I @) 13| = 1136 | —
1z 35 st | 1.0 1 0 o | 3 133 | —
Yo | Mmy | w88 1L D 1Y) / /Mo
Jui by 1wy s | 498 | 13 0 /;vyo | o o |
Jp5o (150 | Ygy | 13 9 Mgy | - | /O T
st 56 9,79 | R0 (% /o | O 90 | ~—
J2on |ms9i Y476l /% O | /wvo | 3 /37| —




MOISTURE FIELD DATA SHEET

Project No.: |2 1% 11624
Client: __¢gnim~Tiry
Plant: . A DA~
Location: _payJi. 90k |

@ Stantec

Test: P/\-.“).. 09 Ll, }_-}
Date: _per219/)0
Analyst:  As{
Moisture Data
Impinger No. Impinger Final Weight Tare Wei‘ght Weight of
Contents (9) (@ Moisture (g)
1 100 mL H20 ﬁéwbl 73//7_ 789
2 100mLH0 | /O30 3 723,/ o3
3 Blank Le3.6| J75,3 93.3
4 200g Silica Gel [0[0‘ | 9;2’_5 ’3 '_)S_
Total Weight Gain (g) ’l ’L P!
Moisture Volume (mL) —.\ 2_ —-}

Volume H,O Collected: l 7_ ‘} ml

X0048 = 3 L] RIL f'HO (Vwe)
pGMFina 2\ .\3
DaMiniial [ (Y. 96
Final - Initial = S /.72  #(vme)
Moisture = Vwc
{Vwc + Vmc)

Moisture = O - L{O 521()8@ L‘{

Moisture = ('{O- S %




Job No.:

(11616046

Client:

cERTA T EED

Piant: _ AxADA A~

Location: gzg B _26~F)
Test

Date: ocT 5[ TS
Operators: ./ A~
Gamma: 2 %2
Deita H@: l 599
Pitot Coeff.: ; 56

Start :
Finish : :‘ ;_

SOURCE TESTING FIELD DATA SHEET

Static Pressure (in.H20): 0 3

Port Length (in): g

Stack Dia. (in.):

Probe Length (ft): ¢/
Nozzle ID (In.): 2.~o ( 0. %05 )
Console SIN: _ ptyjey

Pre-Test Leak Check:
Vacuum Pressure: -
Post-Test Leak Check: (@]

Vacuum Pressure: _ — 3

k:__ 3 48

™ Traverse Time Stack Gas Veloci-ty Orifice Gas Meter ~ Probe Oven Impinger Gas Meter T emp. (F) Pump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) {in.H20) {in.H20) {cu.ft) (F) {F) Temp. (F) In Out (inHg) |
2 _ [69.96

t i 3490 0.35 | O-50 167.0) >4 AT 95 65 £s_ -/
X rd 254 .35 | 0.7% 169.0% | 225 P PN Ll &5 |~

3 /2 350 0-35 | 20.3% 1209y 225 L5 Y2 &6 65 <)

Yy 16 349y 0.5 | 0,80 122.93 225~ 225" Y2 £Z 66— |~/

3 20 30 | o 3%‘, 0.5 179.9 205 230 4/ 57 56 —/

6 2y 307 0.39 | 093 [26.93 2226 224 o/ £Z 55 Z/

2 LY 292 0.40 1 0.9 13912 225 | 229 g3 2 £5 —/

& 3a 294 o.90 | 0.9 g1, 30 225 232 g3 7 5 —/

9 3¢ 96 .35 | ags 163,34 | 225 215 Y6 5& 55 —/

19 Yo 295 | 0.35 | O%s 195 | 230 232 gL 69 55 =

) uy 295~ | 0.3 | 0.5 [KF-590 | 2aF 230 Y$ £Y 84 —7

= yg 19y 0.35 | p¢% 169.58% 228 | 225 Y& ZO 8 FZ —7

) 52 297 0.3 a?s' [19].6 A r Xy X0 S0 z2 £F —

1 56 294 .35 |1 0%5 | 19264 125 230 50 e 3 BF ~

3 Lo 296 2.40 | 098 195-90 225 224 s 2/ 467 ~f

Yy ¢4 295 2920 0.7% 19%.,5 2.2% 2.2-7 59 Z/ &g |~
[ b 295 04X | ).0% 200-Y3 | 225 223 5/ ZA 85 —7

4 23 293 0.4 X .03 20426 | 2% 2.3° 3 A Z2 1 —/
7 26 29/ 0.25 | 0¥t Wwe,937 | PARE 227D T2 22 £& —f

3 ) 292 0.3%5 | 0,%6 Yo 295 | 212§ 23 | 5% Z2 £9 A

3 % 4 293 0.35 | 0%6 | 29913 225 228 5% 72 £9 =7
lo 56 29y .40 |0-9¢ | Xi1l.3% 225" | 239 54 72 69 -2
' 94, 294 0.40 | 2.9 | 2id L4 1rs | 529 57¢ 22 £9 — I~
e 95 29Y 0.9Yy0 | 0.9% x6. | 225 232 576 72 £9 —




COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: 4%
Client: Ly Fuel Type: 11 -
Plant: 0
Location: piLy } Time Start: /0, 0O
Time Finish: /o0 . 3 O
Test No.:
Date: ) 9/ Personnel: /4 ~_
Concentrations
Time 02 c02 CcO 802 NOX N02 NO THC
(%) (%) (ppm) { (ppm) | (ppm) [ (ppm) | (ppm) | (PPM)
j0:00 | 1ug3 | w63 I3 O g | > 2.6 —
0-05 | 1167 | Y. Jo | Ix o 1y3) 1 2 119 | —
prle | ey | vugzo| 13 0 32 | > | 130 | —
lov IS | 14,6% |UF0 | 1) (@ 133 O /133 | —
jor 2o |69 | 472 15 | o |3y |y 130 | —
jor 25 | 37| U.F7 | X! o, 13 | ) 3y | —
1030 |mMs9 |4372 | 1L ®) 134 3 /133 | —




MOISTURE FIELD DATA SHEET 7/§
-
DO\’L

Project No.: /7 [ 3//&06
Client: Aoing T @ Stantec

-r
Plant: W, AvA
Location: _ 2~ | Daiep

Test: Pm-3

Date:_Oer 19
Analyst: /(.M

Moisture Data
Impingér No. Impinger Final Weight Tare Weight Weight of
Contents Q) (9) Moisture (g)
1 10mLH20 | ) g 7 124.0
4
2 100 mL H20 /0')-’»’,‘5/ FAENES
3 Blank > .
{7/9 5, 1// S71.-L

4 200g Silica Gel 9 % . , ) C( 7 (_' . 5'

Total Weight Gain (g)

Moisture Volume (mL)

Volume H,0 Collected: ml
X 0.048 = ft* H,0 (Vwc)
DGM Final ft®
DGM Initial ft®
Final - Initial = ft® (Vmc)
Moisture = Vwc
(Vwc + Vmc)
Moisture =

Moisture =




SOURCE TESTING FIELD DATA SHEET
JobNo.: [LI¥14ob
Client: ¢ vnfarrgrld

Plant: ~~cApnp Static Pressure (in.H20): (). 15 Pre-Test Leak Check: (7
Location: DLy 20.0¥] Port Length (in): </ Vacuum Pressure: _~).0
Test: P~ 2 Stack Dla. (in.): v« Post-Test Leak Check:

Date: O/ 29 //5 Probe Length (ft): Vacuum Pressure: —2.()

Operators: ./ ~— Nozzle ID (in.): 7-/0 (5,704 )
Gamma: 0. 97 Console SIN: /¢ v
DeltaH@: | 5o K: 2.%/
Pitot Coeff.: 0, 7 5<
Start: )2 2.0
Finish :
™ Traverse Time Stack Gas Velocity Orifice Gas Meter Probe Oven Impinger Gas MeterJT’emp. (?-") Fanp
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Qutlet Vacuum
(F) (in.H20) (in.H20) (cu.ft) {F) (F) Temp. (F) In Out (in.Hg) |
27 00
290 0.2 2.90 | »is. 4y [229 225 | 5T 6% 55 ~/
290 0. 0.46 219, 90 235 227 50 L% L% —/
I 255 0.~5 | 0.99 rUL5 D 240 239 | Y43 £y &% =/
1€ 2¥9 |0.25 39,949 »23 /5 23 Y2 Y3 44 7
2 2o |2.25 |0.59 ry, 27 Ly<, 29y Y3 57 L€ ~]
Ly 155 0.5 0,5 ¢ 216 YA 24ty AY4 “3 &7 -/
X 2%% | 0.25 2.50 225,96 | 2yg 297 73 £9 51 .
2 27] 2.30 .59 +29.9/ 2,0 249 96 59 g —]
19/ 2,32 2,59 13,77 % | 252 5y Yoé 59 &% —7
[0 290 0.39_ | 9-§7 2335 [ 253 |35 | U &9 ey | —
vy | 297 030 [0.59 2135, 30 249 252 SR 59 5% —7
¥ 2%9 2.320 | 259 237. /2 242 2.5 Y9 é9 €% )
52 1s%” 10.-30 | 2.59 L3%.93 [ 250 260 57 70 5% —7
290 0.39 | 0.59 240. 75 | 24Y 2% 5 70 g£y” | =7
2.9¢ 0.35 | 0.69 FHE 26 | 352 259 52 i 8 7 -7
289 0-35 log9 [ 199.694] 250 [ 0% 5 £9 67 —]
249 | 0.35 049 2Y6. 25 | 23 | *259 b2 <9 67 —/
25 % 0.3 | 0.647 244 . 6% 264 ~£0 52 69 £Z —7
2124 0.345 | 0.6 *50, 24 2 (7 L5 3 C) 59 ) -~
1L ¢9 0.35 0.£9 REA-E O LT 7 297 79 £7 —
25% .35 |0.49 54,8y 236 | 297 48 7 £Z |-/
L4 % 0.3 |0.69 214669 224 2Y3 Y 4 ) €2 |=*
289 o338 |0cld 2.5%. 8 ) 227 245 Y% 70 £7 ~
LEK 032 | 0.60 150. 32 3 L3/ 2y 3 Y% 79 o




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: 1 L1%)) 606
Client: Crp Al A TLh Fuel Type: L
Plant: /\\LADAQN
Location: QLY. 2o~% ) Time Start: | 3. 30
Time Finish: /v - 20
Test No.: )
Date: 0T 29 /2005 Personnel: ~/(o~—
Concentrations
Time 02 COZ (od0) SOZ NOX N02 NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) [ (ppm) | (PPM)
%30 | myS| 4.93] 12 R e 7 T B L7/ W
13235 [aivg3a | M7) | /3 0 43 R y) |
ZTuo [ty 1973 142 | O liy3 | 5 j /g0 | T
13045 | lusg | Y395 (3 o w9y | 7 l1y3 | —
I?;'D:o (.65 | 4. 721 |5 % /Y3 a y3 |
1355 | 1u.62 q,:}S/ g 0 194 2 yup |
Mioy L 1v.éa | g9 19 | O \ms o |y | —




MOISTURE FIELD DATA SHEET

ProjectNo.: |17 181)00b

Client: (o Awidred @ Stantec
Plant:
Location: Zore 2 Q%; N
Test:  PAA-) |
Date: Ocif~ 2920 1S
Analyst: TR 4
Moisture Data
Impinger No. Impinger Final Weight Tare Wéight Weight ofv
Contents (9 (9 Moisture (g)
1 100 mL H20 029. B (8o M J49. %
2 100 mL H20 \O:SS@ (QC\\% '3l13‘ p
3 Blank 8“{ﬁ~L (Q(‘)Llaz ('908 O
4 200g Silica Gel [ B) 58. 1] (331 TtU. (
Total Weight Gain (g) 902. 1+
Moisture Volume (mL) q bz . q(

Volume H,0 Coliected:
X 0.048 =

DGM Final
DGM Initial
Final - Initial =

Moisture =

Moisture =

Moisture =

qoz. .+

43 .32

StU.Y4)

<7 {

Vwc

{(Vwc + Vmc)

ml
f#t*H,0 (Vwc)




1218 11 006

SOURCE TESTING FIELD DATA SHEET

Job No.:
Client: Ce, e, niced
Plant: Static Pressure (in.H20):  © L ® Pre-Test Leak Check: -~
Location: _W Port Length (in): b Vacuum Pressure: ____ 18
Test: M — J Stack Dia. (In.): 9 v Post-Test Leak Check: v
Date: @ g, Probe Length (ft Vacuum Pressure: -
Operators: __TRH /A%) LY W5~ Nozzle IgD (I(n ; —'_( 0.%0%) —=i8
Gamma: Console S/N:
Delta H@: ‘l 1332 —leye K: 3. 33
Pltot Coeff.: 0 799
Start:
Finlsh:
™ Traverse Time Stack Gas Velocity Orifice Gas Meter Probe Oven impinger Gas Meter Temp. ('I'-") Fump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(A (In.H20) (in.H20) (cu.ft) (F) (F) Temp. (F) In Out (inHg) |
(V] Y9344
J Y 2N ) 0.20 . Y| I 226 241 %) =S 5Y
L o) We | 0.3) g.HY Yya3.27 220 24 Se $s Sy
3 1 2\ . SY 150 400.22 227 243 S0 5s sS4
Y e 223 0.69 | |4pS~ | So».07 238 240 | Si 26 54
4 20 242 b.6% | 1133 S05.93 228 280 | ¢\ St Sy
b 1y 2492 0. ;q z. 0’5 509.04 2130 24% ! St SS
Y 8 228 o 512. 28 222 LR | St Sto L
3 22 W) 064 I ?(9 SIS 32 223 248 S2 ) SS
§ Ua LT 0<0o 133 813663 | 53¢ 248 | <2 et €9
» us U 0 .54 T 620,52 334 2%0 3] 3 $3
u uYy 242 a.y% 1.2 1 522 .09 228 249 55 S ¢S
v us 24p, 0.3 0.%9%F | s 239 251 s3 S ¥ sL
( SA 240 0.34 243 S13.39 24) 2¢) >3 gg\ Se
L St 246 0.4% 14 sq.8Y 2L 260 o S, S
1 (X2) 240 0.f0 (3% S1.99 247 2¢3 Yy He
Y "R 244 0.0 165 €489 Zy) 2492 ‘3 2% St
< (L% 242 O 05 B a 57928 242 259 y3 s@ 1)
¢ 31 242 0.5 L34 49,3 242 261 43 58 Slp
3} Yo e |0.37 AT s43.23 24). | M9 u §g 56
1 ?9 247 0.3y 2.03 S46-59 242 2€9 2 9 S0
\ o 147 0.6Y L Ya 549.37 239 2y Yg cq s
v g3 14 252 .13 5$2.02 239 24 ud 39 g
N ] 14 | 0¥ | 113 554.27 239 240 | 43 54 SR
\v L 140 0, 3s a.9% LS .49 23S 239 g % 4%




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: 121211{p0G .
Client: f ESE i: i:cé Fuel Type: H 2 Lel Ol
Plant: A
Location: DY I ) )ﬁ’;;,/ Time Start: 00
Time Finish: 330
Test No.: 6a§ ﬂ '
Date: Ock L3005 Personnel: ’;/' 4 /7‘
Concentrations
Time 0, CO, coO SO, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) (ppm) (PPM)
0 AL | 2003 | 1 | | T4 1o | 72
s A8 13,04 | 1o l 35 | 1 O—F4
L7 .39 ] 3.05 | O = |13 | 31
20 Way [ 223 | I 0 A\ | 1S 89
1Y oS4 [22% | | | 4% | 20 | B8
19 o By [39% | 12 2 |84 |23 | &3




MOISTURE FIELD DATA SHEET 9 t\'\.«'L
ProjectNo.: _ {2Q L&Dl @
Client: )
A Stantec
Location: Lo 2 Drgar
Test: P~ ’
Date: Oct 28,207
Analyst: I+
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Contents (9) (9 Moisture (g)
100mLH20 [ /53R Y QOI%S 3('{3 l
womLH2o | /o [/ . b ?‘o[% 291.8
-
w9033 | [03.% | 74%S
200gSiicaGel | /(O 37 . (5 '&')‘) ") 4.6
Total Weight Gain (g) 90%.0
Moisture Volume (mL) ﬂ (o) °)

OIDOI mi

Volume H,0 Collected:

x0048 = U3 (37T  fH0(Vwe)
DGM Final 619.18
paMinitial__ 5§L 2. fF

Final-Iniial= (2 .56 ft* (Vmc)
Moisture = Vwc

(Vwc+Vmc) (oG {9z

Moisture = O \L{ [08'}8 L”

VA

Moisture =




SOURCE TESTING FIELD DATA SHEET

Job No.: 1243100 L
Client: Cecteyn tRed \
Plant: — Static Pressure (in.H20): <J.72.0
Location: \},\' o Port Length (in): g
Test: -2 Stack Dia. (in.): 4gan
Date:_ D4 26,205 Probe Length (ft): A
Operators: B H Nozzle ID (in.): _(—/o (0. %%¢0)

Gamma:

I35 Console S/N: Lo~

Delta H@: L\
Pitot Coeff.: 0. IR}

Pre-Test Leak Check: ¢ _4

Vacuum Pressure: . ;
Post-Test Leak Check:

Vacuum Pressure: s"‘/@

; K'=_34_:}_LL

Start : \\, o
Finish :
™ Traverse ~ Time Stack Gas Velocl-ty Orifice — Gas Meter Probe Oven Impinger Gas MeterJT'emp. (?) Pump
Point (min) Temp., Ts Head, dP dH Volume Temp. Temp. Outlet Vacuum
(F) (in.H20) (in.H20) {cuft) - = (F) {F) Temp. (F) In Out (in.Hg) |
o 5 e Bbby 79 ZL5 <
{ Y 251 0n.1S Q.bp S50 .Y 228 -‘-"»J;L( <2 Se S ~1
2 ? 248 0.20 | Har cS49. 39 225 22C | 4% S S |
3 \2 L4 ocq .44 561.90 13’??— 255’ k= po i 50 —2
Y le 7\ 0 59 Ll D YA o) 133 237 ] Se S 3 =3
3 20 239 O.(,% L9% Sk .| 2737 2\ 9 S8 o | 7
© 24 21% K 2.09 S3o0 3% 232 22 A 3] So -2
3 2% 2.4\ 0. Ao 2.0 532,40 240 21 Ty <8 S 2 -2
6 32 2Ly B LS 1.3 SIY 0o 240 223 Hy o S |-
4 e Ty 050 L35 58034 % | 24 23> Hy 6 S | -3
'o Yo P4 0.5% L4l 582 .20 235 7% Ye ) s | —%
\ Uy 7 4 o.us | Law S84 234 205 S0 b2 Sg ==
R 4 AN 6 35 0.8% SR3F.00 % | 22Y 221 Sy (2. SQ =3
\ 53 24 025 | ody | S528.9Y [226 252 62| S —2
L 56 Q0 o b N e SaL3s 236 235 - G\ S =3
A A 2.0 0. 51 LS 54% .99 2373 236 S 62 58 e
4 04 24 0.5 | L\ [Sap o 24 212 S o2 s -3
s od 2~ 0.6 | )86 [543 240 2R S2 el 58 -3
e | 20\ p.e5 | 180 |60 (Y 240 2y 52 £X 58 1-3
3 I 241 071 18 | (DS X g 240 240 52 63 5Q -
D go 21 @ Flo | 2.1 Los .0 247 240 E¥i AR S8 —2
] 84 1y o 6Y LR NI 243 240 S3 b3 | =a -3
» B3 19 oY Lso | (4 8% | 2% 233 S QY sq |-
4 2 4% 8, Hl 12 | LWV OS | 9yl 233 £3 @Y 9 |- &
2 Qe 247 0.3% DAt | (]9, 1¢ 148 2t syl Gy 39 |=4




COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

@ Stantec

Project No.: L 21811600
Client: Cerbindecd FuelType: X2 el 0,/
Plant: Lee 2 D@(//
Location: Mc AAn~— TimeStart: /4. 20
Time Finish: 12 ;00
Test No.: Gos H
Date: Noy 294 205 Personnel: TEHN
Concentrations
Time 02 COZ CcoO 302 NOX NO N02 THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) [ (ppm) (%)
O 16.qs |2-93 [o o 75 .S | +3
S 169 [3.04 | 9 ‘ Iy 1S | 72
K 16,87 [3.0= 1 ! 1s [.$ 73
s M6 (238 | It o 30 K3 | Fu
29 1,39 | 3.0 | N ! 69 13| 8%
1< M 1332 | o s |13 63
4 699 [3.0°0 | 9 ' A% IS (o B




MOISTURE FIELD DATA SHEET

Project No.: \7\8 {\Lob

Client: C¢rvrw ToEh

Plant: Mo g & mn

Location: _ste 2 Driew

Test: Pp\- O3
Date: Dot 2.9 /'LO' 5
Analyst: T B4/ i
Moisture Data
lmpinger No. Impinger Final. Weight Tare Weight Weight of
Contents (9 © Moisture (g)
1 100 mL H20 [03‘8--} %85:0 153+
2 100 mL H20 [0726.S AL L 229.5
3 Blank 8.5(1]\—“' G)(DL\\ /C&éé
4 200g Silica Gel [O éD.l [033\1 7_?. O
Total Weight Gain (g) 8 G A
Moisture Volume (mL) 8 0[ b/ . (3

Volume H,0 Collected:

895.6

x0048 = U7.9888

DGM Final
DGM lInitial
Final - Initial =

Moisture =

(081 .38

e19.28

b7 Y

Vwc

(Vwc + Vme)

mi
ft* H,0 (Vwe)

3

=

ﬂ3
ft® (Vmc)

vosure=_ O HOYIN0LIZ 2

Moisture = LIO. _7‘ /




SOURCE TESTING FIELD DATA SHEET

Job No.:_ [LIB{ o0t
Client: e d g 2
Plant: M MFM Static Pressure (in.H20): O. T Pre-Test Leak Check: i
Location: M Port Length (in): L Vacuum Pressure: e
Test: @M -3 Stack Dia. (in.): S Post-Test Leak Check: s
Date: __ () A~ LK 20 Probe Length (ft): Le! Vacuum Pressure: R
Operators: ]3 k1t Nozzle ID (in.): =10 (0,306 )
Gamma: LoD Console S/N: lp Y —
Delta H@: X K:_>.15
Pitot Coeff.: LYAR: whr>x =
Start : y
Finish :
™ Traverse Time | Stack Gas | Velocity - Orifice Gas Meter - Probe Oven - Impinger - Gas Meter Temp. (F): Pump
Point (min) Temp.,Ts ]  Head, dP dH Volume Temp. Temp. Outlet: . S | “'Vacuum
i (\m . (in.H20) {in.H20) (cuft) (F) {F) Temp. (F) In Out . (inHg) - |
o) kiq.3g
\ . 23 | p.3e [ 03T | pN3BN 225 226 55 58 Sk | )
2 % 24% | 064K LS L2361 273\ 23Y 37 @D 59 il
2 i 242 | 0.6) 1,22 (o200 L1y 22F+ | 23S ss Go ST -]
Y L@ yy | ©,5% 139 (21835 229 2490 sS4 (ol 59 |~
S 79 243 | 0.62 | 1.5 LALSO | )29 225 54 G2 59 |-y
© 74 243 0.&9 Liod | (623434 224 136 G2 @3 37 2
> 2 242, 0.3 Wl W33 24 22% 13l S Cy 59 -
t 37 12 | pRO a3 | 40D 229 239 5% LY (00 [—2
q 3¢ AT 0, %L .93 (M3.29 232 24y 53 (o 4t (o | -2
© yo 147 0.0 kY (9400 (S 2728 242 53 G4 G { rd
W MYy 147 0.60 W2y WYL, (o) 213 242 St b (1)) =)
n ¥ gt 0.28 | Dar | 0O.¥F | 22F 239 3t (o5 O |=3
79 7 Hd - 3 o .
\ Sz 247 O, 3% VA2 | ©52.9F | 2719 240 S8 S o |- 2
L Se 241 0. 49 L.08 | ©95.24 231 246~ | S(p (o5~ 6O |~
2 LO 2\ | OAG VAl | (S}raey | 235 244 35 s d |—2
Y ©Y WHL | 0,463 {S7 | 6o.yo " |23, 2+ ( 50 ) G | =
S ¥ 247 % 30 lpla ¥ 127} 24y YA [/01€) ol | =)
e 22 24 N - Lo\ | (ofole 200 2L 1% Y% GS— (o |-3
> 3o 21z ©, DO VAD | (o9, o]l % | D2 242 &< 7% = (o4 =R
4 @ 743 0.9 l. b+ | G3¥2.28 227% 2L & £5 ) [ =7
4 2+ 248 | O 68 (40 | (34.95 224 245 50 (29 o | —3
L 83 4 Q.52 L2 | CYF24 ¢ | 224 249 56 (9 ey —
I «© 241, 0.48 WS | (S 2729 242 | 5¢ (3 63 [-3
I 1w 6S7246 | .33 0.4 LA\ XD | 278 223 SS @8 @3 |—2




COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15 @ Sta I‘lteC

Project No.: 121811 0¢ .
Client: Cecka .. ﬂg& Fuel Type: 4&# 2 Fre / G
Plant: Lowe 2 D% s
Location: Me M@A Time Start: 230
Time Finish: 3’00
Test No.: Ges B 2
Date: Nos 24 2o/ Personnel: 78 7/
Concentrations
Time 02 C02 (o]0] 802 NOX NO N02 THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) | (Ppm) (%)
D lb.82 |3.09 | lo o | ¥ IS | 3
< l6.Fs | 3.2 )0 O | 70 . | 3
E ledo | 2.04 | 9§ ! g | L5 | 79
15 1652 | 3.20 | o o a1 |45 | Bo
1e 6.8 | 2.0 n o 79 1§ ra’)
1S b.39 |3.22 | 13 ! 39 | .5 | 737

0 [1e.99 [ 3079 v | bY | IS | 72




Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

APPENDIX F

Field Data Sheets

@ Stantec

tea \\cd1214-f02\workgroup\1218\active\ 121811606\ 1_environmental\8_report\3_final_report\rpt_tbh_20151215_certain_teed_set_fnl_tea.docx



Source Emissions Testing 2015 - CertainTeed Gypsum Wallboard Plant, McAdam,
New Brunswick

December 16, 2015

C) Stantec

tea \\cd1214-f02\workgroup\1218\active\ 121811606\ 1_environmental\8_report\3_final_report\rpt_tbh_20151215_certain_teed_set_fnl_tea.docx



Raw Data for:
Test #1
Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack
Location: McAdam, NB
Test: PM-1
Date: 20-Oct-15
Personnel: JJB/NGM

Test Start: 10:30 AM
Test Finish: 12:15PM
Parameters

Barometric Pressure, Pbar (in. Hg)
Stack Static Pressure, Pstatic (in. H20)
Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)

Total # Sampling Points,

Sampling Time per Point, (min)
Readings Taken Every __ mins
Regulatory Agency

Traverse
Point

Traverse 1 1

2

3

4

5

6

7

8

9

10

11

12
Traverse 2

Nag©@weNoOUAWN=

CertainTeed Rock Dryer PM data

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

29.90 02, (%)
0.20 C02, (%)
48 N2, (%)
124.7 CO(ppm)
24 NOXx (ppm)
4 $02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
151 0.47 0.89
151 0.53 1.00
153 0.45 0.85
155 0.44 0.83
152 0.46 0.87
148 0.46 0.87
146 0.48 0.91
146 0.49 0.93
144 0.48 091
134 0.50 0.97
130 0.48 0.94
130 0.48 0.94
130 0.48 0.94
131 0.50 0.98
133 0.50 0.98
134 0.48 0.94
138 0.51 0.99
141 0.49 0.95
143 0.49 0.95
143 0.49 0.95
141 0.46 0.89
143 0.50 0.97
148 0.50 0.95
151 0.46 0.88

0.1
1.7
0.1
2.0

19.7
0.7
79.6
9.7
10.0
0.7

Gas Meter
Volume
(cu. ft.)

26.030
28.130
30.370
32.580
34.640
36.670
38.800
40.920
43.090
45.250
47.445
49.650
51.800

51.800
53.990
56.190
58.400
60.587
62.780
64.980
67.140
69.310
71.410
73.610
75.760
77.870

Imni No. I
Contents
100 mL H20
100 mL H20
Blank
200g Silica Gel

BWN =

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)
Gamma, meter constant
Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
56 55
56 56
57 55
57 55
58 55
58 55
59 55
58 56
60 56
60 57
60 57
59 57
59 56
60 57
59 56
59 56
59 56
59 56
59 56
60 56
60 57
60 57
60 57
60 57

Final Weight

(9)
789.2
726.5
667.0
995.5

36.00
7.07

0.234
0.791
1.033
4.000

Tare Weight
(9)
704.4
702.1
660.9
986.1

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
84.8
24.4
6.1
9.4

124.7
124.7



Calculations for: CertainTeed Rock Dryer PM data
Test #1

Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack
Location: McAdam, NB
Test: PM-1
Date: 20-Oct-15
Personnel: JJB/NGM

Calculated Parameters Isokineticity Checks
Stack Gas Pressure, Ps (in.Hg) 29.91 Check range Within Criteria
Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 28.90 Check average Within Criteria
Volume of Water Vapour Collected, Vwc (cu.ft) 5.986
Stack Gas Moisture Content (% as decimal) 0.097
Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 27.84
Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 611 0.47 0.89 39.63 29.97 516 2.100 2.263 100.43
2 8 611 0.53 1.00 42.09 29.97 516 2.240 2412 100.80
3 12 613 0.45 0.85 38.85 29.96 516 2.210 2379 108.07
4 16 615 0.44 0.83 38.47 29.96 516 2.060 2218 102.03
5 20 612 0.46 0.87 39.24 29.96 517 2.030 2183 98.01
6 24 608 0.46 0.87 39.11 29.96 517 2.130 2.291 102.50
7 28 606 0.48 0.91 39.89 29.97 517 2.120 2278 99.62
8 32 606 0.49 0.93 40.30 29.97 517 2.170 2.332 100.93
9 36 604 0.48 0.91 39.82 29.97 518 2.160 2317 101.14
10 40 594 0.50 0.97 40.31 29.97 519 2.195 2.352 99.78
1 44 590 0.48 0.94 39.36 29.97 519 2.205 2.363 101.95
12 48 590 0.48 0.94 39.36 29.97 518 2.150 2.306 99.51
Traverse 2 1 52 590 0.48 0.94 39.36 29.97 518 2.190 2.351 101.46
2 56 591 0.50 0.98 40.21 29.97 519 2.200 2.358 99.76
3 60 593 0.50 0.98 40.27 29.97 518 2.210 2.373 100.58
4 64 594 0.48 0.94 39.49 29.97 518 2.187 2.348 101.66
5 68 598 0.51 0.99 40.85 29.97 518 2.193 2.355 99.24
6 72 601 0.49 0.95 40.14 29.97 518 2.200 2.362 101.81
7 76 603 0.49 0.95 40.20 29.97 518 2.160 2.319 100.13
8 80 603 0.49 0.95 40.20 29.97 518 2.170 2.328 100.49
9 84 601 0.46 0.89 38.89 29.97 519 2.100 2.250 100.09
10 88 603 0.50 0.97 40.61 29.97 519 2.200 2.358 100.77
11 92 608 0.50 0.95 40.78 29.97 519 2.150 2.304 98.88
12 96 611 0.46 0.88 39.21 29.96 519 2.110 2.261 101.40
Total Average Average Average Average Average Average Total Total Average

96 602 0.48 0.93 39.86 29.97 517 51.840 55.662 100.88



Combustion Gas Data for:

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start:
Test Finish:

CertainTeed
121811606

Rock Dryer Stack
McAdam, NB
PM-1

20-Oct-15
JJB/NGM

10:15 AM
10:45 AM

CertainTeed

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

128
19.9
19.8
19.8
19.6
19.6
19.6

19.7

co2
(%)

0.6
0.6
0.7
0.6
0.8
0.8
0.7

0.7

co
(ppm)

16.0
11.0
7.0
9.0
11.0
7.0
7.0

9.7

S02
(ppm)

1.0
1.0
1.0
1.0
0.0
1.0
0.0

0.7

NOx
(ppm)

13.0
14.0
16.0
15.0
4.0
4.0
4.0

10.0

NO
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NO2
(ppm)

13
14
16
15
4
4
4

10



Raw Data for: CertainTeed Rock Dryer PM data

Test #2

Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack

Location: McAdam, NB

Test: PM-2

Date: 20-Oct-15
Personnel: JJB/NGM

Test Start: 12:45

PM

Test Finish: 2:45 PM

Parameters
Barometric Pressure, Pbar

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)
H20 Volume Collected, Vw
Total # Sampling Points,

(in. Hg)

(mL)

Sampling Time per Point, (min)
Readings Taken Every __ mins

Regulatory Agency

Traverse 1

Traverse 2

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

29.80 02, (%)
0.20 C02, (%)
53 N2, (%)
121.2 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
144 0.39 0.75
146 0.38 0.71
158 0.38 0.70
152 0.42 0.80
150 0.42 0.80
148 0.40 0.76
138 0.38 0.74
135 0.38 0.74
135 0.42 0.82
135 0.42 0.82
134 0.40 0.78
134 0.40 0.78
135 0.42 0.82
136 0.37 0.73
141 0.35 0.68
146 0.35 0.68
148 0.38 0.73
150 0.38 0.73
150 0.64 0.73
151 0.42 0.81
149 0.42 0.81
145 0.42 0.81
138 0.35 0.69
136 0.35 0.69

0.0
0.0
1.0
1.0

19.6
0.9
79.5
13.9
3.1
0.0

Gas Meter
Volume
(cu. ft.)

78.550
80.480
82.420
84.310
86.360
88.330
90.370
92.200
94.150
96.160
98.200
100.250
102.240

102.240
104.240
106.430
108.030
109.890
111.830
113.590
115.830
117.700
119.740
121.750
123.630
125.500

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
56 56
57 56
57 56
59 56
60 57
60 57
62 58
62 58
62 58
62 58
62 58
62 58
62 58
63 59
63 59
63 59
65 61
65 61
65 61
65 61
67 63
67 63
67 63
67 63

Final Weight
(9)
784.6
716.8
665.4
1005.7

36.00
7.07

0.234
0.791
1.033

Tare Weight
(9)
692.2
701.5
662.1
995.5

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
92.4
15.3
3.3
10.2

121.2
121.2



Calculations for:  CertainTeed Rock Dryer PM data
Test #2

Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack
Location: McAdam, NB
Test: PM-2
Date: 20-Oct-15
Personnel: JJB/NGM

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 29.81 Check range Within Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 28.92 Check average Within Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 5.818

Stack Gas Moisture Content (% as decimal) 0.104

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 27.78

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 604 0.39 0.75 35.99 29.86 516 1.930 2.070 101.15
2 8 606 0.38 0.71 35.59 29.85 517 1.940 2.079 103.07
3 12 618 0.38 0.70 35.94 29.85 517 1.890 2.025 101.40
4 16 612 0.42 0.80 37.60 29.86 518 2.050 2.193 103.93
5 20 610 0.42 0.80 37.54 29.86 519 1.970 2103 99.52
6 24 608 0.40 0.76 36.57 29.86 519 2.040 2178 105.41
7 28 598 0.38 0.74 35.35 29.85 520 1.830 1.948 95.93
8 32 595 0.38 0.74 35.26 29.85 520 1.950 2.076 101.97
9 36 595 0.42 0.82 37.07 29.86 520 2.010 2.140 100.00
10 40 595 0.42 0.82 37.07 29.86 520 2.040 2172 101.49
1 44 594 0.40 0.78 36.15 29.86 520 2.050 2.182 104.41
12 48 594 0.40 0.78 36.15 29.86 520 1.990 2.118 101.35
Traverse 2 1 52 595 0.42 0.82 37.07 29.86 520 2.000 2.129 99.50
2 56 596 0.37 0.73 34.83 29.85 521 2.190 2.327 115.93
3 60 601 0.35 0.68 34.01 29.85 521 1.600 1.700 87.44
4 64 606 0.35 0.68 34.16 29.85 521 1.860 1.976 102.07
5 68 608 0.38 0.73 35.65 29.85 523 1.940 2.053 101.96
6 72 610 0.38 0.73 35.71 29.85 523 1.760 1.863 92.65
7 76 610 0.64 0.73 46.27 29.85 523 2.240 2.37 91.00
8 80 611 0.42 0.81 37.57 29.86 523 1.870 1.979 93.73
9 84 609 0.42 0.81 37.51 29.86 525 2.040 2.151 101.69
10 88 605 0.42 0.81 37.38 29.86 525 2.010 2119 99.87
1 92 598 0.35 0.69 33.93 29.85 525 1.880 1.982 101.70
12 96 596 0.35 0.69 33.87 29.85 525 1.870 1.971 100.99
Total Average Average Average Average Average Average Total Total Average

96 603 0.40 0.75 36.43 29.86 521 46.950 49.905 100.34



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack
Location: McAdam, NB
Test: PM-2
Date: 20-Oct-15
Personnel: JUB/INGM

Test Start: 1:00 PM
Test Finish: 1:30 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

e
19.6
19.5
19.7
19.6
19.6
19.5

19.6

co2
(%)

0.7
0.8
1.0
0.7
0.8
1.0
1.0

0.9

co
(ppm)

11.0
15.0
23.0
10.0
9.0
13.0
16.0

13.9

S02
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NOx
(ppm)

3.0
3.0
4.0
3.0
2.0
4.0
3.0

31

NO
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NO2
(ppm)

WA NWDRAWW



Raw Data for: CertainTeed Rock Dryer PM data
Test #3
Client: CertainTeed
Job Number: 121811606

Impinger No. Impinger Final Weight Tare Weight Weight of
Plant: Rock Dryer Stack Contents (9) (9) Moisture (g)
Location: McAdam, NB 1 100 mL H20 765.5 697.9 67.6
Test: PM-3 2 100 mL H20 714.6 703.3 11.3
Date: 21-Oct-15 Particulate Collected from Filter (mg): 0.0 3 Blank 663.6 661.5 21
Personnel: JJB/NGM Particulate Collected from Probe Wash (mg): 1.2 4 200g Silica Gel 1015.2 1005.7 9.5
Particulate Collected from Impinger Wash (mg): 1.5
Test Start: 10:30 AM Total Particulate Collected (mg): 27 Total Weight Gain (g) 90.5
Test Finish: 12:10 PM Moisture Volume (mL) 90.5
Parameters
Barometric Pressure, Pbar (in. Hg) 30.20 02, (%) 19.7 Stack Diameter, (in.) 36.00
Stack Static Pressure, Pstatic (in. H20) 0.20 CO02, (%) 0.7 Stack Area, (sq. ft.) 7.07
Ambient Temp, (°F) 45.60 N2, (%) 79.6 Probe Length, (ft.) 3
H20 Volume Collected, Vw (mL) 90.50 CO(ppm) 10.3 Nozzle Diameter, (in.) 0.234
Total # Sampling Points, 24 NOx (ppm) 7.6 Pitot Coefficient, (Cp) 0.791
Sampling Time per Point, (min) 4 S02 (ppm) 0.0 Gamma, meter constant 1.033
Readings Taken Every __ mins 4 Port length (in.) 4
Regulatory Agency NBDELG
Traverse Time Stack Gas S-type Pitot Orifice Gas Meter Gas Meter Temp
Point Temp, Ts delta P delta H Volume Inlet Outlet
(min) (°F) (in. H20) (in. H20) (cu. ft.) (°F) (°F)
125.740
Traverse 1 1 4 115 0.50 1.00 127.930 56 56
2 8 117 0.46 0.92 130.070 58 56
3 12 118 0.44 0.88 132.180 58 57
4 16 121 0.44 0.88 134.320 58 57
5 20 121 0.47 0.94 136.450 59 57
6 24 121 0.42 0.84 138.480 60 57
7 28 121 0.44 0.88 140.560 60 58
8 32 122 0.46 0.92 142.710 61 58
9 36 127 0.44 0.87 144.770 61 58
10 40 134 0.45 0.88 146.880 61 58
1 44 140 0.42 0.81 148.890 63 59
12 48 142 0.43 0.83 150.920 63 59
150.920
Traverse 2 1 52 143 0.43 0.83 152.960 63 60
2 56 141 0.44 0.86 155.030 63 60
3 60 139 0.45 0.88 157.120 63 60
4 64 136 0.45 0.86 159.210 64 60
5 68 134 0.45 0.88 161.320 64 61
6 72 132 0.47 0.92 163.490 64 61
7 76 130 0.43 0.85 165.530 64 61
8 80 128 0.46 091 167.670 65 62
9 84 128 0.44 0.87 169.760 65 62
10 88 127 0.46 091 171.940 65 62
1 92 126 0.46 091 174.090 66 62

12 96 127 0.45 0.89 176.200 66 62



Calculations for: CertainTeed Rock Dryer PM data
Test#3

Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack
Location: McAdam, NB
Test: PM-3
Date: 21-Oct-15
Personnel: JUB/NGM

Calculated Parameters Isokineticity Checks
Stack Gas Pressure, Ps (in.Hg) 30.21 Check range Within Criteria
Stack Gas Molecular Weight, Dry Basis, Md (Ib/Ib-mole) 28.90 Check average Within Criteria
Volume of Water Vapour Collected, Vwc (cu.ft) 4.344
Stack Gas Moisture Content (% as decimal) 0.074
Stack Gas Molecular Weight, Wet Basis, Ms (Ib/lb-mole) 28.09
Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref., |
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vmc (cu. ft.) (%)
Traverse 1 1 4 575 0.50 1.00 39.28 30.27 516 2.190 2.382 96.89
2 8 577 0.46 0.92 37.75 30.27 517 2.140 2.323 98.67
3 12 578 0.44 0.88 36.95 30.26 518 2.110 2.288 99.45
4 16 581 0.44 0.88 37.04 30.26 518 2.140 2.320 101.13
5 20 581 0.47 0.94 38.29 30.27 518 2.130 2.308 97.31
6 24 581 0.42 0.84 36.19 30.26 519 2.030 2197 97.99
7 28 581 0.44 0.88 37.04 30.26 519 2.080 2.249 98.01
8 32 582 0.46 0.92 37.91 30.27 520 2.150 2.322 99.08
9 36 587 0.44 0.87 37.23 30.26 520 2.060 2225 97.47
10 40 594 0.45 0.88 37.88 30.26 520 2.110 2.279 99.31
11 44 600 0.42 0.81 36.78 30.26 521 2.010 2.164 98.11
12 48 602 0.43 0.83 37.28 30.26 521 2.030 2.186 98.10
Traverse 2 1 52 603 0.43 0.83 37.31 30.20 522 2.040 2.190 98.37
2 56 601 0.44 0.86 37.68 30.26 522 2.070 2.227 98.71
3 60 599 0.45 0.88 38.04 30.26 522 2.090 2.249 98.40
4 64 596 0.45 0.86 37.94 30.26 522 2.090 2.247 98.06
5 68 594 0.45 0.88 37.88 30.26 523 2.110 2.266 98.73
6 72 592 0.47 0.92 38.65 30.26 523 2.170 2.330 99.19
7 76 590 0.43 0.85 36.90 30.27 523 2.040 2.191 97.34
8 80 588 0.46 0.91 38.10 30.26 524 2.140 2.294 98.35
9 84 588 0.44 0.87 37.27 30.27 524 2.090 2.240 98.22
10 88 587 0.46 0.91 38.07 30.26 524 2.180 2.337 100.11
1 92 586 0.46 0.91 38.04 30.27 524 2.150 2.302 98.56
12 96 587 0.45 0.89 37.65 30.27 524 2.110 2.260 97.88
Total Average Average Average Average Average Average Total Total Average

96 589 0.45 0.88 37.63 30.26 521 50.460 54.375 98.48



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Rock Dryer Stack
Location: McAdam, NB
Test: PM-3
Date: 21-Oct-15
Personnel: JUB/INGM

Test Start: 10:30 AM
Test Finish: 11:00 AM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

19.8
19.9
&7
19.7
19.6
19.6
19.6

co2
(%)

0.6
0.6
0.7
0.7
0.7
0.7
0.7

0.7

co
(ppm)

11.0
11.0
12.0
8.0

8.0

10.0
12.0

10.3

S02
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NOx
(ppm)

9.0
9.0
8.0
9.0
7.0
7.0
4.0

7.6

NO
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NO2
(ppm)
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DATA ENTRY
CertainTeed
McAdam, NB

Fuel: # 2 Fuel oil
Operating Conditions: Normal
Emission Control Equipment:

Stack Height from Grade: 7 m
Stack Diameter: 0.9 m

Reference Temperature, Tref (F): 77
(K): 298
Reference Pressure, Pref (in.Hg): 29.92
(Bar): 1.0
Parameter Symbol Units Test 1 Test 2 Test 3 Average
Test ID - - PM-1 PM-2 PM-3 -
Date - - 20-Oct-15 20-Oct-15 21-Oct-15 n/a
Start Time - - 10:30 AM 12:45 PM 10:30 AM n/a
End Time - - 12:15 PM 2:45 PM 12:10 PM n/a
Total Sampling Time - min 96 96 96 96
Stack Diameter D in. 36 36 36 36
[Average Stack Gas Temperature Ts F 142 143 129 138
Average Dry Gas Meter Temperature Tm F 57 61 61 60
[Barometric Pressure Pbar in.Hg 29.90 29.80 30.20 29.97
Stack Static Pressure Pstatic in.H20 0.20 0.20 0.20 0.20
[Average Pressure Drop (Head) dp in.H20 0.48 0.40 0.45 0.44
(Average deltaH Orifice dH in.H20 0.93 0.75 0.88 0.86
Average Meter Temperature Tm F 57 61 61 60
Gas Sample Volume Vm cu.ft 51.84 46.95 50.46 49.75
[Average Isokinetics 1 % 100.88 100.34 98.48 99.90
Nozzle Diameter Dn in. 0.234 0.234 0.234 0.234
Pitot Coefficient Cp - 0.791 0.791 0.791 0.791
Gamma, meter constant y - 1.033 1.033 1.033 1.033
[Reference Temperature Tref R 537 537 537 537
[Reference Pressure Pref in.Hg 29.92 29.92 29.92 29.92
Stack Gas Oxygen Content Co2 % 19.7 19.6 19.7 19.7
Stack Gas Carbon Dioxide Content Cco2 % 0.7 0.9 0.7 0.7
Stack Gas Nitrogen Content Cn2 % 79.6 79.5 79.6 79.6
Stack Gas Sulphur Dioxide Content Cso2 ppm 0.7 0.0 0.0 0.2
Stack Gas Nitrogen Oxides Content Cnox ppm 10.0 3.1 7.6 6.9
Stack Gas Carbon Monoxide Content Cco ppm 9.7 13.9 10.3 11.3
'Volume of Water Collected Vw mL 124.7 121.2 90.5 1121
Particulate Collected from Filter - mg 0.1 0.0 0.0 0.0
Particulate Collected from Probe Wash - mg 1.7 0.0 1.2 1.0
Particulate Collected from Impinger Wash - mg 0.11 1.02 1.47 0.87
Total Particulate Collected (excl. impingers) Mp mg 1.85 0.00 1.20 1.02

F - degrees Fahrenheit
K - degrees Kelvin

Bar - bars

in.Hg - inches of mercury
in. - inches

Legend:

in.H2O0 - inches of water
cu.ft - cubic feet

R - degrees Rankin
NOx - as NO2




CALCULATIONS
CertainTeed
McAdam, NB
Fuel: # 2 Fuel oil
Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 7 m
Stack Diameter: 0.9 m

Variable Symbol Units Calculation Test1 Test 2 Test3 Average
Stack Area As sq.ft As=Pix ((D/12)*2)/ 4 7.07 7.07 7.07 7.07
sq.m As (sq.m) = As (sq.ft) x 0.0929 0.66 0.66 0.66 0.66
Barometric Pressure Pbar kPa Pbar (kPa) = Pbar (in.Hg) x 3.386 101.2 100.9 102.3 101.5
Stack Static Pressure Pstatic kPa Pstatic (kPa) = Pstatic (in.H20) x 0.249 0.05 0.05 0.05 0.05
/Avg. Stack Temperature Ts R Ts (R) = Ts (F) + 460 602 603 589 598.1
Avg. Meter Temperature Tm R Tm (R) = Tm (F) + 460 517 521 521 519.6
Nozzle Diameter Dn mm Dn (mm) = Dn (in.) x 25.4 6 6 6 59
'Gas Meter Pressure Pm in.Hg Pm = Pbar + (dH / 13.6) 29.97 29.86 30.27 30.0
Sample Volume at Ref Cond Vme cu.ft Vme = Tref/Pref x (Vm x Pmx y)/ Tm 55.66 49.90 54.38 53.3
cu.m Vme (cu.m) = 0.02832 x Vme (cu.ft) 1.58 1.41 1.54 1.51
Volume of Water Vapour Vwe cu.ft Ve =0.0480 x Vw 5.99 5.82 4.34 5.4
'Water Fraction Bwo - Bwo = Vwe / (Vwe + Ve ) 0.097 0.104 0.074 0.1
Molecular Weight, Dry Md Ib/lb-mol  |Md = 0.44 (Cco2) + 0.32 (Co2) + 0.28 (Cn2) 28.90 28.92 28.90 28.9
Molecular Weight, Wet Ms Ib/Ib-mol  [Ms = Md (1 - Bwo) + (18 x Bwo) 27.84 27.78 28.09 279
Stack Pressure Ps in.Hg Ps = Pbar + (Pstatic / 13.6) 29.91 29.81 30.21 30.0
Stack Gas Velocity Us fit/s Us = 85.33 x Cp x ((dP x Ts)/(Ps x Ms))*0.5 39.86 36.43 37.63 38.0
m/s Us (m/s) = 0.3048 x Us (ft/s) 12.15 11.10 11.47 11.6
Actual Stack Gas Flow Rate Q acfm Q=60 x Us x As 16,906 15,449 15,960 16,105
acmm Q(acmm) = Q(acfm) x 0.02831685 479 437 452 456
Dry Stack Gas Flow Rate Qs Refm Qs = Q x (1-Bwo) x (Tref/Ts) x (Ps/Pref) 13,606 12,277 13,613 13,165
Rems  [Qs (Rems) = 0.000472 x Qs (Refm) 6.42 5.79 6.43 6.2
Sulphur Dioxide - SO2
SO2 Measured Concentration Cso2 ppm Measurement from Flue Gas Analyzer 0.71 0.00 0.00 0.24
Uncorrected @ Ref Cond Cso2 mg/Rem  |Cso2 (mg/Rem) = Cso2 (ppm) x 2.62 1.87 0.00 0.00 0.62
SO2 Emission Rate ERso2 gls ERso2 = Cs02/1000 x Qs 0.01 0.00 0.00 0.00
kg/hr ERso2 (kg/hr) = 3.6 x ERso2 (g/s) 0.04 0.00 0.00 0.01
SO2 Concentration
Corrected to 11% 02 Cso2 mg/Rem  [Cso02 (11% 02) = Cso2 (mg/Rem) x (20.9-11) / (20.9-Co2) 15.85 0.00 0.00 5.28
Corrected to 3% 02 Cso2 mg/Rem  |Cso2 (3% 02) = Cso2 (mg/Rem) x (20.9-3) / (20.9-Co2) 28.67 0.00 0.00 9.56
Corrected to 12% CO2 Cso2 mg/Rem  [Cso2 (12% CO2) = Cso2 (mg/Rem) x (12/Ceo2) 33.23 0.00 0.00 11.08
Nitrogen Oxides - NOx
NOx Measured Concentration Cnox ppm Measurement from Flue Gas Analyzer 10.00 3.14 7.57 6.90
Uncorrected @ Ref Cond Cnox mg/Rem  |Cnox (mg/Rem) = Cnox (ppm) x 1.882 18.82 5.91 14.25 12.99
NOx Emission Rate ERnox gls ERnox = Cnox/1000 x Qs 0.12 0.03 0.09 0.08
kg/hr ERnox (kg/hr) = 3.6 x ERnox (g/s) 0.44 0.12 0.33 0.30
INOx Concentration
(Corrected to 11% 02 Cnox mg/Rem  |Cnox (11% 02) = Cnox (mg/Rem) x (20.9-11) / (20.9-Co2) 159.44 44.90 117.56 107.30
'Corrected to 3% 02 Cnox mg/Rem  |Cnox (3% 02) = Cnox (mg/Rem) x (20.9-3) / (20.9-Co2) 288.28 81.18 212.55 194.00
‘Corrected to 12% CO2 Cnox mg/Rem  |Cnox (12% CO2) = Cnox (mg/Rem) x (12/Ceo2) 334.22 82.81 254.13 223.72
/Carbon Monoxide - CO
/CO Measured Concentration Cco ppm Measurement from Flue Gas Analyzer 9.71 13.86 10.29 11.29
Uncorrected @ Ref Cond Cco mg/Rem  |Ceo (mg/Rem) = Ceo (ppm) x 1.145 11.12 15.87 11.78 12.92
/CO Emission Rate ERco ols ERco = Cc0/1000 x Qs 0.07 0.09 0.08 0.08
kg/hr ERco (kg/hr) = 3.6 x ERco (g/s) 0.26 0.33 0.27 0.29
/CO Concentration
(Corrected to 11% 02 Ceo mg/Rem  |Ceo (11% 02) = Ceo (mg/Rem) x (20.9-11) / (20.9-Co2) 94.23 120.43 97.16 103.94
‘Corrected to 3% 02 Ceo mg/Rem  |Cco (3% 02) = Cco (mg/Rem) x (20.9-3) / (20.9-Co2) 170.38 217.75 175.68 187.93
Corrected to 12% CO2 Cceo mg/Rem  Ceo (12% CO2) = Ceo (mg/Rem) x (12/Ceo2) 197.53 22213 210.04 209.90
Particulate Concentration Cs mg/Rem  |Cs=Mp / Vme 1.17 0.00 0.78 0.65
Particulate Emission Rate ERp gis ERp = Cs/1000 x Qs 0.01 0.00 0.01 0.00
kg/hr ERp (kg/hr) = 3.6 x ERp (g/s) 0.03 0.00 0.02 0.02
Particulate Concentration
Corrected to 11% 02 Cs mg/Rem | Cs (11% 02) = Cs x (20.9-11) / (20.9-Co2) 9.94 0.00 6.43 5.46
Corrected to 3% 02 Cs mg/Rem  |Cs (3% 02) = Cs x (20.9-3) / (20.9-Co2) 17.98 0.00 11.62 9.87
‘Corrected to 12% CO2 Cs mg/Rem  |Cs (12% CO2) = Cs x (12/Cco2) 20.84 0.00 13.90 11.58

Legend: sq.ft - square feet
$g.m - square metres
Pi-3.142
R - degrees Rankin
ppm - parts per million

in.Hg - inches of mercury
cu.ft - cubic feet
cu.m - cubic metres

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)

Rcfm - dry Reference cubic feet per minute

mg/Rem - miligrams per dry Reference cubic metre
gls - grams per second

NOx - as NO2

acfm - actual cubic feet per minute

Rcms - dry Reference cubic metres per second




OFFICIAL STACK TESTING RESULTS

CertainTeed
McAdam, NB
Fuel: # 2 Fuel ol

Operating Conditions: Normal

Emission Control Equipment:

Stack Height from Grade: 7 m

Stack Diameter: 0.9 m

NBDELG
Parameter Test 1 Test 2 Test 3 Average Limits

Test ID PM-1 PM-2 PM-3 - -
Test Date 20-Oct-15 20-Oct-15 21-Oct-15 - -
Stack Gas Temperature (C) 61.3 61.7 53.8 58.9 -
Moisture Content (%) 9.7 10.4 7.4 9.2 -
Velocity (m/s) 121 111 11.5 11.6 -
'Volumetric Flow (Rcms) 6.42 5.79 6.43 6.21 -
Oxygen - 02 (%) 19.7 19.6 19.7 19.7 -
Carbon Dioxide - CO2 (%) 0.68 0.86 0.67 0.74 -
Sulphur Dioxide - SO2

SO2 Measured Concentration (ppm) 0.71 0.00 0.00 0.24 -
Uncorrected at Ref Cond (mg/Rem) 1.87 0.00 0.00 0.62 -
Emission Rate (kg/hr) 0.04 0.00 0.00 0.01 -
Nitrogen Oxides - NOx

NOx Measured Concentration (ppm) 10.0 3.14 7.57 6.90 -
Uncorrected at Ref Cond (mg/Rcm) 18.8 5.91 14.2 13.0 -
Emission Rate (kg/hr) 0.44 0.12 0.33 0.30 -
Carbon Monoxide - CO

CO Measured Concentration (ppm) 9.71 13.9 10.3 11.3 -
Uncorrected at Ref Cond (mg/Rcm) 111 15.9 11.8 12.9 -
Emission Rate (kg/hr) 0.26 0.33 0.27 0.29 -
Particulate Matter - PM

Particulate Concentration (mg/Rcm) 1.17 0.00 0.78 0.65 -
Particulate Emission Rate (kg/hr) 0.03 0.00 0.02 0.02 -

Legend: C - degrees Celsius

m/s - metres per second
Rcms - dry Reference cubic metres per second

ppm - parts per million

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)
mg/Rcm - miligrams per dry Reference cubic metre

NOx - as NO2

ND - non-detectable




Particulate Recoveries: Impinger Catch, Probe Wash, Filter Catch

Client: CertainTeed
Facility: Rock Dryer Stack
Location: McAdam, NB
Job Number: 121811606

IMPINGER CATCH

Beaker Pre Weights Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Sample Rinse Total Rinse Date Particulate Particulate
D Analysed by Sample + Tare Collected Water Water Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Rinse (g) Q) () ()] ()] Trial 1 Trial 2 Trial 3 Average
M2 110.8394 | 110.8394 110.8394 PM-1 616.2 389.5 124.7 77 109.7 110.8406 110.8406 110.8406 0.0012 0.0001
C4 112.6437 | 112.6440 112.6439 PM-2 601.0 390.0 121.2 8.3 98.1 112.6461 112.6456 112.6459 0.0020 0.0010
16 107.9291 107.9290 107.9291 PM-3 579.3 390.6 90.5 10.3 108.5 107.9318 107.9314 107.9316 0.0025 0.0015
Conc. (g/mL)|
D6 110.4609 | 110.4610 110.4610 I WB 455.3 390.0 65.3 65.3 110.4617 110.4615 110.4616 0.0007 0.000010
PROBE WASH
Beaker Pre Weights (g) Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Recovered Rinse Total Date Particulate Particulate
D Analysed by Acetone Tare Acetone Acetone Acetone Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Q) () () Q) Trial 1 Trial 2 Trial 3 Average
Cc3 113.2742 113.2741 113.2742 PM-1 421.9 321.0 100.9 3.9 104.8 113.2759 113.2758 113.2759 0.0017 0.0017
W4 110.3543 | 110.3545 110.3544 PM-2 384.1 323.7 60.4 5.0 65.4 110.3526 110.3531 110.3529 -0.0016 0.0000
Q1 116.8836 116.8835 116.8836 PM-3 362.4 324.3 38.1 4.7 42.8 116.8845 116.8850 116.8848 0.0012 0.0012
Conc. (g/mL]
G1 117.3946 | 117.3947 117.3947 I AB 355.6 326.2 29.4 29.4 117.3931 117.3926 117.3929 -0.0018 0.000000
Density of Acetone:  0.7850  g/ml
FILTER CATCH
Pre Weights (g Post Weights (g; Particulate
Filter ID Sample ID Date: Weight
Analysed by * Analysed by from Filter (g)
Trial 1 Trial 2 Trial 3 Average Trial 1 Trial 2 Trial 3 Average
0922-04 0.3759 0.3761 0.3760 PM-1 0.3762 0.3761 0.3762 0.0001
0922-03 0.3726 0.3728 0.3727 PM-2 0.3725 0.3723 0.3724 0.0000
0922-05 0.3726 0.3727 0.3727 PM-3 0.3720 0.3719 0.3720 0.0000




CertainTeed

Rock Dryer Stack

Stack Gas Velocity Profiles
McAdam, NB

121811606
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Raw Data for:
Test #1

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start:
Test Finish:

Parameters

Certainteed McAdam Calcine Mill PM data

CertainTeed
121811606

Calcine Mill
McAdam, NB
PM-1
22-Oct-15
NGM/IJB

1:20 PM
3:00 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)
Readings Taken Every __ mins

Regulatory Agency

Traverse 1

Traverse 2

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

30.00 02, (%)
0.10 €02, (%)
52 N2, (%)
473.9 CO(ppm)
24 NOXx (ppm)
4 $02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
292 1.10 3.93
287 1.00 3.57
287 0.97 3.50
287 0.99 3.56
293 1.00 3.57
293 1.10 3.95
293 1.10 3.95
293 1.10 3.95
293 1.05 3.76
293 1.05 3.76
292 1.05 3.80
292 1.05 3.80
293 1.10 3.98
293 1.00 3.62
293 1.00 3.62
293 1.00 3.62
293 1.10 3.99
293 1.10 3.99
293 1.10 3.99
294 1.10 3.99
294 1.00 3.62
295 1.00 3.63
295 1.00 3.63
295 1.00 3.63

5.2
5.0
5.9
16.1

17.4
2.4

80.1
9.7

86.9
3.3

Gas Meter
Volume
(cu. ft.)

176.360
180.560
184.690
188.760
192.880
197.000
201.290
205.600
209.880
214.120
218.360
222.600
226.850

226.850
231.100
235.340
239.500
243.630
248.000
252.370
256.700
261.040
265.240
269.420
273.590
271.730

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
57 57
57 57
58 57
59 57
61 58
63 60
63 60
65 60
66 60
66 61
67 61
67 61
68 61
67 62
67 62
67 62
68 65
68 65
68 62
68 63
68 63
69 63
69 63
70 63

Final Weight
(9)
959.1
874.8
680.0
1043.5

36.00
7.07

0.305
0.783
1.033
2.000

Tare Weight
(9)
699.0
708.0
661.3
1015.2

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
260.1
166.8
18.7
28.3

473.9
473.9



Calculations for: Certainteed McAdam Calcine Mill PM data
Test #1

Client: CertainTeed
Job Number: 121811606

Plant: Calcine Mill
Location: McAdam, NB
Test: PM-1
Date: 22-Oct-15
Personnel: NGM/JJB

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 30.01 Check range Within Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 29.09 Check average Within Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 22.747

Stack Gas Moisture Content (% as decimal) 0.173

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 2717

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 752 1.10 3.93 67.30 30.29 517 4.200 4.562 94.00
2 8 747 1.00 3.57 63.95 30.26 517 4.130 4.482 96.54
3 12 747 0.97 3.50 62.99 30.26 518 4.070 4.412 96.48
4 16 747 0.99 3.56 63.63 30.26 518 4.120 4.462 96.60
5 20 753 1.00 3.57 64.21 30.26 520 4.120 4.450 96.22
6 24 753 1.10 3.95 67.34 30.29 522 4.290 4.620 95.25
7 28 753 1.10 3.95 67.34 30.29 522 4.310 4.641 95.70
8 32 753 1.10 3.95 67.34 30.29 523 4.280 4.600 94.85
9 36 753 1.05 3.76 65.79 30.28 523 4.240 4.551 96.04
10 40 753 1.06 3.76 65.79 30.28 524 4.240 4.546 95.95
1 44 752 1.05 3.80 65.75 30.28 524 4.240 4.543 95.80
12 48 752 1.06 3.80 65.75 30.28 524 4.250 4.553 96.03
Traverse 2 1 52 753 1.10 3.98 67.34 30.29 525 4.250 4.551 93.83
2 56 753 1.00 3.62 64.21 30.27 525 4.240 4.536 98.09
3 60 753 1.00 3.62 64.21 30.27 525 4.160 4.451 96.24
4 64 753 1.00 3.62 64.21 30.27 525 4.130 4.419 95.55
5 68 753 1.10 3.99 67.34 30.29 527 4.370 4.662 96.12
6 72 753 1.10 3.99 67.34 30.29 527 4.370 4.662 96.12
7 76 753 1.10 3.99 67.34 30.29 525 4.330 4.632 95.51
8 80 754 1.10 3.99 67.39 30.29 526 4.340 4.639 95.70
9 84 754 1.00 3.62 64.25 30.27 526 4.200 4.485 97.05
10 88 755 1.00 3.63 64.29 30.27 526 4.180 4.459 96.56
11 92 755 1.00 3.63 64.29 30.27 526 4170 4.449 96.33
12 96 755 1.00 3.63 64.29 30.27 527 4.140 4.412 95.55
Total Average Average Average Average Average Average Total Total Average

96 752 1.04 3.77 65.57 30.28 523 101.370 108.778 95.92



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Calcine Mill
Location: McAdam, NB
Test: PM-1
Date: 22-Oct-15
Personnel: NGM/JJB

Test Start: 2:00 PM
Test Finish: 2:30 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

17.5
17.4
17.4
17.4
17.4
17.4
17.5

17.4

co2
(%)

2.0
2.0
2.7
2.6
27
2.6
2.6

2.4

co
(ppm)

9.0
12.0
11.0
10.0
9.0
9.0
8.0

9.7

S02
(ppm)

0.0
0.0
3.0
3.0
5.0
8.0
4.0

3.3

NOx
(ppm)

18.0
16.0
95.0
81.0
130.0
153.0
115.0

86.9



Raw Data for:
Test #2

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start:
Test Finish:

Parameters

Certainteed McAdam Calcine Mill PM data

CertainTeed
121811606

Calcine Mill
McAdam, NB
PM-2
27-Oct-15
NGM

10:40 AM
12:35 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)
Readings Taken Every __ mins

Regulatory Agency

Traverse 1

Traverse 2

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

30.50 02, (%)
0.10 C02, (%)
83 N2, (%)
598.6 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
300 0.96 3.28
300 0.96 331
301 1.00 3.45
302 1.00 3.45
301 1.10 3.84
300 1.10 3.84
300 1.10 3.84
301 0.95 333
302 0.95 3.33
302 0.95 3.35
302 1.00 3.53
302 1.00 3.53
302 1.00 3.54
299 1.10 3.54
300 1.10 3.90
300 1.10 3.90
300 1.10 3.90
301 0.95 3.38
301 0.95 3.38
302 0.95 3.39
302 0.98 3.50
303 0.98 3.50
300 0.98 3.50
300 0.98 3.50

€

5.9

5.8
216

17.5
26
79.9
8.1
81.4
2.7

Gas Meter
Volume
(cu. ft.)

278.060
281.820
285.730
289.650
293.620
297.760
302.030
306.220
310.160
314.120
318.080
322.290
326.490

326.490
330.380
334.410
338.700
342,970
347.250
351.250
355.260
359.290
363.320
367.470
371.600
375.630

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
38 38
45 39
49 41
49 41
52 42
54 43
54 43
56 45
56 45
60 50
60 50
60 50
62 53
62 54
62 54
62 54
62 54
64 56
64 56
65 58
65 58
66 58
66 58
66 58

Final Weight
(9)
961.4
962.5
712.0
1006.4

36.00
7.07

0.305
0.783
1.033

Tare Weight
(9)
696.0
704.8
663.3
979.6

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
265.4
257.7
48.7
26.8

598.6
598.6



Calculations for:  Certainteed McAdam Calcine Mill PM data
Test #2

Client: CertainTeed
Job Number: 121811606

Plant: Calcine Mill
Location: McAdam, NB
Test: PM-2
Date: 27-Oct-15
Personnel: NGM

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 30.51 Check range Within Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 29.11 Check average Within Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 28.733

Stack Gas Moisture Content (% as decimal) 0.210

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 26.78

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 760 0.96 3.28 63.14 30.74 498 3.760 4.303 98.33
2 8 760 0.96 3.31 63.14 30.74 502 3.910 4.440 101.44
3 12 761 1.00 3.45 64.48 30.75 505 3.920 4.426 99.15
4 16 762 1.00 3.45 64.52 30.75 505 3.970 4.482 100.49
5 20 761 1.10 3.84 67.63 30.78 507 4.140 4.660 99.55
6 24 760 1.10 3.84 67.58 30.78 509 4.270 4.792 102.30
7 28 760 1.10 3.84 67.58 30.78 509 4.190 4.703 100.38
8 32 761 0.95 3.33 62.85 30.74 511 3.940 4.399 101.12
9 36 762 0.95 3.33 62.89 30.74 511 3.960 4.422 101.70
10 40 762 0.95 3.35 62.89 30.75 515 3.960 4.383 100.82
1 44 762 1.00 3.53 64.52 30.76 515 4.210 4.662 104.51
12 48 762 1.00 3.53 64.52 30.76 515 4.200 4.651 104.26
Traverse 2 1 52 762 1.00 3.54 64.52 30.76 518 3.890 4.287 96.10
2 56 759 1.10 3.54 67.54 30.76 518 4.030 4.437 94.65
3 60 760 1.10 3.90 67.58 30.79 518 4.290 4.727 100.91
4 64 760 1.10 3.90 67.58 30.79 518 4.270 4.705 100.44
5 68 760 1.10 3.90 67.58 30.79 518 4.280 4.716 100.67
6 72 761 0.95 3.38 62.85 30.75 520 4.000 4.385 100.80
7 76 761 0.95 3.38 62.85 30.75 520 4.010 4.396 101.05
8 80 762 0.95 3.39 62.89 30.75 522 4.030 4.406 101.33
9 84 762 0.98 3.50 63.88 30.76 522 4.030 4.407 99.79
10 88 763 0.98 3.50 63.92 30.76 522 4.150 4.534 102.73
1 92 760 0.98 3.50 63.79 30.76 522 4.130 4.512 102.04
12 96 760 0.98 3.50 63.79 30.76 522 4.030 4.402 99.57
Total Average Average Average Average Average Average Total Total Average

96 761 1.01 3.54 64.77 30.76 514 97.570 108.237 100.59



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Calcine Mill
Location: McAdam, NB
Test: PM-2
Date: 27-Oct-15
Personnel: NGM

Test Start: 10:40 AM
Test Finish: 11:10 AM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

17.4
17.5
17.5
17.5
17.5
17.5
17.6

17.5

co2
(%)

27
2.6
2.6
2.6
2.6
2.6
2.5

2.6

co
(ppm)

9.0
9.0
9.0
8.0
8.0
7.0
7.0

8.1

S02
(ppm)

4.0
6.0
4.0
2.0
1.0
0.0
2.0

2.7

NOx
(ppm)

110.0
145.0
119.0
84.0
61.0
27.0
24.0



Raw Data for:
Test #3

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start
Test Finish

Parameters

Certainteed McAdam Calcine Mill PM data

CertainTeed
121811606

Calcine Mill
McAdam, NB
PM-3
27-Oct-15
NGM

1 2:03 PM
1 3:45PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)

Readings Taken Eve
Regulatory Agency

Traverse 1

Traverse 2

ry __ mins

Traverse
Point

a Ao
S23voeNousrwna

©ONO G AWN =

10

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

30.40 02, (%)
0.10 C02, (%)
47.70 N2, (%)
597.30 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
303 1.10 3.91
306 1.10 391
306 1.20 4.24
306 1.25 442
306 1.20 4.24
306 1.15 4.06
306 1.30 4.61
307 1.20 426
307 1.15 4.08
307 1.10 3.90
307 1.10 3.90
307 1.00 3.55
307 0.99 3.52
306 0.98 3.49
306 1.00 3.56
306 1.10 3.92
306 1.15 4.09
306 1.20 427
306 1.20 427
306 1.20 430
307 1.15 4.11
307 1.10 3.93
307 1.00 3.56
308 0.98 3.50

10.7
7.4
5.8

24.0

17.4
2.7
79.9
9.3
102.3
2.6

Gas Meter
Volume
(cu. ft.)

375.860
380.040
384.300
389.060
393.270
397.760
402.130
406.620
411.080
415.470
420.110
424.100
428210

428210
432.600
436.000
440.500
444.790
449.220
453.750
458.250
462.750
467.200
471.630
475.750
479.769

Impinger No.

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Impinger
Contents
100 mL H20
100 mL H20
Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
61 61
61 61
60 61
61 61
61 61
63 61
63 61
66 62
66 62
66 62
66 63
68 63
68 63
68 63
67 64
67 64
67 64
67 64
67 64
68 64
70 65
70 65
70 65
70 65

Final Weight
(9)
953.1
971.8
738.3
881.1

36.00
7.07

0.305
0.783
1.033

Tare Weight
(9)
692.9
712.7
664.1
877.3

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
260.2
259.1
74.2
3.8

597.3
597.3



Calculations for: Certainteed McAdam Calcine Mill PM data
Test#3

Client: CertainTeed
Job Number: 121811606

Plant: Calcine Mill
Location: McAdam, NB
Test: PM-3
Date: 27-Oct-15
Personnel: NGM

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 30.41 Check range Within Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/Ib-mole) 29.12 Check average Within Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 28.670

Stack Gas Moisture Content (% as decimal) 0.203

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/lb-mole) 26.87

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref., |
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vmc (cu. ft.) (%)
Traverse 1 1 4 763 1.10 3.91 67.72 30.69 521 4.180 4.565 97.09
2 8 766 1.10 3.91 67.85 30.69 521 4.260 4.652 99.14
3 12 766 1.20 4.24 70.87 30.71 521 4.760 5.207 106.25
4 16 766 1.25 4.42 72.33 30.73 521 4.210 4.603 92.02
5 20 766 1.20 4.24 70.87 30.71 521 4.490 4.907 100.12
6 24 766 1.15 4.06 69.38 30.70 522 4.370 4.765 99.31
7 28 766 1.30 4.61 73.76 30.74 522 4.490 4.902 96.10
8 32 767 1.20 4.26 70.92 30.71 524 4.460 4.847 98.95
9 36 767 1.15 4.08 69.42 30.70 524 4.390 4.769 99.45
10 40 767 1.10 3.90 67.90 30.69 524 4.640 5.038 107.43
1 44 767 1.10 3.90 67.90 30.69 525 3.990 4.328 92.30
12 48 767 1.00 3.55 64.74 30.66 526 4.110 4.446 99.44
Traverse 2 1 52 767 0.99 3.52 64.41 30.40 526 4.390 4.708 105.84
2 56 766 0.98 3.49 64.04 30.66 526 3.400 3.678 83.04
3 60 766 1.00 3.56 64.69 30.66 526 4.500 4.867 108.79
4 64 766 1.10 3.92 67.85 30.66 526 4.290 4.641 98.90
5 68 766 1.15 4.09 69.38 30.69 526 4.430 4.796 99.97
6 72 766 1.20 4.27 70.87 30.70 526 4.530 4.907 100.12
7 76 766 1.20 4.27 70.87 30.71 526 4.500 4.876 99.49
8 80 766 1.20 4.30 70.87 30.71 526 4.500 4.872 99.40
9 84 767 1.15 4.11 69.42 30.72 528 4.450 4.804 100.20
10 88 767 1.10 3.93 67.90 30.70 528 4.430 4.780 101.94
1 92 767 1.00 3.56 64.74 30.69 528 4.120 4.444 99.39
12 96 768 0.98 3.50 64.13 30.66 528 4.019 4.331 97.92
Total Average Average Average Average Average Average Total Total Average

96 766 1.12 3.98 68.45 30.68 524 103.909 112.733 99.28



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Calcine Mill
Location: McAdam, NB
Test: PM-3
Date: 27-Oct-15
Personnel: NGM

Test Start: 2:30 PM
Test Finish: 3:00 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

17.4
17.4
17.4
17.4
17.5
17.5
17.5

17.4

co2
(%)

2.8
27
2.6
2.6
27
2.6
27

27

co
(ppm)

11.0
10.0
10.0
9.0
9.0
8.0
8.0

9.3

S02
(ppm)

2.0
2.0
3.0
2.0
6.0
2.0
1.0

2.6

NOx
(ppm)

81.0
82.0
85.0
156.0
146.0
91.0
75.0

102.3



DATA ENTRY
CertainTeed
McAdam, NB

Fuel: #2 Fuel OIl
Operating Conditions: Normal
Emission Control Equipment:

Stack Height from Grade: 6.5 m
Stack Diameter: 0.9 m

Reference Temperature, Tref (F): 77
(K): 298
Reference Pressure, Pref (in.Hg): 29.92
(Bar): 1.0
Parameter Symbol Units Test 1 Test 2 Test 3 Average
Test ID - - PM-1 PM-2 PM-3 -
Date - - 22-Oct-15 27-Oct-15 27-Oct-15 n/a
Start Time - - 1:20 PM 10:40 AM 2:03 PM n/a
End Time - - 3:00 PM 12:35 PM 3:45 PM n/a
Total Sampling Time - min 96 96 96 96
Stack Diameter D in. 36 36 36 36
[Average Stack Gas Temperature Ts F 292 301 306 300
Average Dry Gas Meter Temperature Tm F 63 54 64 61
[Barometric Pressure Pbar in.Hg 30.00 30.50 30.40 30.30
Stack Static Pressure Pstatic in.H20 0.10 0.10 0.10 0.10
[Average Pressure Drop (Head) dp in.H20 1.04 1.01 1.12 1.06
(Average deltaH Orifice dH in.H20 3.77 3.54 3.98 3.76
Average Meter Temperature Tm F 63 54 64 61
Gas Sample Volume Vm cu.ft 101.37 97.57 103.91 100.95
[Average Isokinetics 1 % 95.92 100.59 99.28 98.59
Nozzle Diameter Dn in. 0.305 0.305 0.305 0.305
Pitot Coefficient Cp - 0.783 0.783 0.783 0.783
Gamma, meter constant y - 1.033 1.033 1.033 1.033
[Reference Temperature Tref R 537 537 537 537
[Reference Pressure Pref in.Hg 29.92 29.92 29.92 29.92
Stack Gas Oxygen Content Co2 % 17.4 17.5 17.4 17.5
Stack Gas Carbon Dioxide Content Cco2 % 24 2.6 2.7 2.6
Stack Gas Nitrogen Content Cn2 % 80.1 79.9 79.9 80.0
Stack Gas Sulphur Dioxide Content Cso2 ppm 3.3 2.7 2.6 29
Stack Gas Nitrogen Oxides Content Cnox ppm 86.9 81.4 102.3 90.2
Stack Gas Carbon Monoxide Content Cco ppm 9.7 8.1 9.3 9.0
'Volume of Water Collected Vw mL 473.9 598.6 597.3 556.6
Particulate Collected from Filter - mg 5.2 9.9 10.7 8.6
Particulate Collected from Probe Wash - mg 5.0 5.9 7.4 6.1
Particulate Collected from Impinger Wash - mg 5.91 5.79 5.81 5.83
Total Particulate Collected (excl. impingers) Mp mg 10.1 15.9 18.1 14.7

F - degrees Fahrenheit
K - degrees Kelvin

Bar - bars

in.Hg - inches of mercury
in. - inches

Legend:

in.H2O0 - inches of water
cu.ft - cubic feet

R - degrees Rankin
NOx - as NO2




CALCULATIONS
CertainTeed
McAdam, NB
Fuel: #2 Fuel Oil
Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 6.5 m
Stack Diameter: 0.9 m

Variable Symbol Units Calculation Test1 Test 2 Test3 Average
Stack Area As sq.ft As=Pix ((D/12)*2)/ 4 7.07 7.07 7.07 7.07
sq.m As (sq.m) = As (sq.ft) x 0.0929 0.66 0.66 0.66 0.66
Barometric Pressure Pbar kPa Pbar (kPa) = Pbar (in.Hg) x 3.386 101.6 103.3 102.9 102.6
Stack Static Pressure Pstatic kPa Pstatic (kPa) = Pstatic (in.H20) x 0.249 0.02 0.02 0.02 0.02
/Avg. Stack Temperature Ts R Ts (R) = Ts (F) + 460 752 761 766 759.9
Avg. Meter Temperature Tm R Tm (R) = Tm (F) + 460 523 514 524 520.5
Nozzle Diameter Dn mm Dn (mm) = Dn (in.) x 25.4 8 8 8 7.7
'Gas Meter Pressure Pm in.Hg Pm = Pbar + (dH / 13.6) 30.28 30.76 30.69 30.6
Sample Volume at Ref Cond Vme cu.ft Vme = Tref/Pref x (Vm x Pmx y)/ Tm 108.78 108.24 112.76 109.9
cu.m Vme (cu.m) = 0.02832 x Vme (cu.ft) 3.08 3.07 3.19 3.1
Volume of Water Vapour Vwe cu.ft Ve =0.0480 x Vw 22.75 28.73 28.67 26.7
'Water Fraction Bwo - Bwo = Vwe / (Vwe + Ve ) 0.173 0.210 0.203 0.2
Molecular Weight, Dry Md Ib/lb-mol  [Md = 0.44 (Cco2) + 0.32 (Co2) + 0.28 (Cn2) 29.09 29.11 29.12 29.1
Molecular Weight, Wet Ms Ib/Ib-mol  [Ms = Md (1 - Bwo) + (18 x Bwo) 27.17 26.78 26.87 26.9
Stack Pressure Ps in.Hg Ps = Pbar + (Pstatic / 13.6) 30.01 30.51 30.41 30.3
Stack Gas Velocity Us fit/s Us = 85.33 x Cp x ((dP x Ts)/(Ps x Ms))*0.5 65.57 64.77 68.45 66.3
m/s Us (m/s) = 0.3048 x Us (ft/s) 19.99 19.74 20.86 20.2
Actual Stack Gas Flow Rate Q acfm Q=60 x Us x As 27,810 27,471 29,031 28,104
acmm Q(acmm) = Q(acfm) x 0.02831685 787 778 822 796
Dry Stack Gas Flow Rate Qs Refm Qs = Q x (1-Bwo) x (Tref/Ts) x (Ps/Pref) 16,462 15,620 16,484 16,189
Rems Qs (Rems) = 0.000472 x Qs (Refm) 7.77 7.37 7.78 7.6
Sulphur Dioxide - SO2
SO2 Measured Concentration Cso2 ppm Measurement from Flue Gas Analyzer 3.29 2.71 2.57 2.86
Uncorrected @ Ref Cond Cso2 mg/Rem  |Cso2 (mg/Rem) = Cso2 (ppm) x 2.62 8.61 7.1 6.74 7.49
SO2 Emission Rate ERso2 gls ERso2 = Cs02/1000 x Qs 0.07 0.05 0.05 0.06
kg/hr ERso2 (kg/hr) = 3.6 x ERso2 (g/s) 0.24 0.19 0.19 0.21
SO2 Concentration
Corrected to 11% 02 Cso2 mg/Rem  |Cso2 (11% 02) = Cso2 (mg/Rem) x (20.9-11) / (20.9-Co2) 24.51 20.77 19.21 21.49
Corrected to 3% 02 Cso2 mg/Rem  |Cso2 (3% 02) = Cso2 (mg/Rem) x (20.9-3) / (20.9-Co2) 44.32 37.55 34.72 38.86
Corrected to 12% CO2 Cso2 mg/Rem  [Cso2 (12% CO2) = Cso2 (mg/Rem) x (12/Ceo2) 42.19 33.10 30.34 35.21
Nitrogen Oxides - NOx
NOx Measured Concentration Cnox ppm Measurement from Flue Gas Analyzer 86.86 81.43 102.29 90.19
Uncorrected @ Ref Cond Cnox mg/Rem  |Cnox (mg/Rem) = Cnox (ppm) x 1.882 163.47 153.25 192.50 169.74
NOx Emission Rate ERnox g/s ERnox = Cnox/1000 x Qs 1.27 1.13 1.50 1.30
kg/hr ERnox (kg/hr) = 3.6 x ERnox (g/s) 4.57 4.07 5.39 4.68
INOx Concentration
Corrected to 11% 02 Cnox mg/Rem  |Cnox (11% 02) = Cnox (mg/Rem) x (20.9-11) / (20.9-Co2) 465.41 447.54 548.76 487.24
'Corrected to 3% 02 Cnox mg/Rem  |Cnox (3% 02) = Cnox (mg/Rem) x (20.9-3) / (20.9-Co2) 841.50 809.19 992.20 880.97
Corrected to 12% CO2 Cnox mg/Rem  [Cnox (12% CO2) = Cnox (mg/Rem) x (12/Cco2) 801.11 713.30 867.03 793.81
/Carbon Monoxide - CO
/CO Measured Concentration Cco ppm Measurement from Flue Gas Analyzer 9.71 8.14 9.29 9.05
Uncorrected @ Ref Cond Cco mg/Rem  |Ceo (mg/Rem) = Ceo (ppm) x 1.145 11.12 9.32 10.63 10.36
/CO Emission Rate ERco ols ERco = Cc0/1000 x Qs 0.09 0.07 0.08 0.08
kg/hr ERco (kg/hr) = 3.6 x ERco (g/s) 0.31 0.25 0.30 0.29
/CO Concentration
(Corrected to 11% 02 Ceo mg/Rem  |Ceo (11% 02) = Ceo (mg/Rem) x (20.9-11) / (20.9-Co2) 31.67 27.23 30.31 29.74
‘Corrected to 3% 02 Ceo mg/Rem  |Cco (3% 02) = Cco (mg/Rem) x (20.9-3) / (20.9-Co2) 57.26 49.23 54.80 53.76
Corrected to 12% CO2 Cceo mg/Rem  [Ceo (12% CO2) = Ceo (mg/Rem) x (12/Cco2) 54.51 43.40 47.89 48.60
Particulate Concentration Cs mg/Rem  |Cs=Mp / Vme 3.29 5.17 5.68 4.72
Particulate Emission Rate ERp gis ERp = Cs/1000 x Qs 0.03 0.04 0.04 0.04
kg/hr ERp (kg/hr) = 3.6 x ERp (g/s) 0.09 0.14 0.16 0.13
Particulate Concentration
Corrected to 11% 02 Cs mg/Rem | Cs (11% 02) = Cs x (20.9-11) / (20.9-Co2) 9.38 15.10 16.20 13.56
Corrected to 3% 02 Cs mg/Rem  |Cs (3% 02) = Cs x (20.9-3) / (20.9-Co2) 16.96 27.30 29.29 24.52
‘Corrected to 12% CO2 Cs mg/Rem  |Cs (12% CO2) = Cs x (12/Cco2) 16.15 24.07 25.60 21.94

Legend: sq.ft - square feet
$g.m - square metres
Pi-3.142
R - degrees Rankin
ppm - parts per million

in.Hg - inches of mercury
cu.ft - cubic feet
cu.m - cubic metres

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)

Rcfm - dry Reference cubic feet per minute

mg/Rem - miligrams per dry Reference cubic metre
gls - grams per second

NOx - as NO2

acfm - actual cubic feet per minute

Rcms - dry Reference cubic metres per second




OFFICIAL STACK TESTING RESULTS
CertainTeed

McAdam, NB
Fuel: #2 Fuel Oil

Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 6.5 m
Stack Diameter: 0.9 m

NBDELG
Parameter Test 1 Test 2 Test 3 Average Limits

Test ID PM-1 PM-2 PM-3 - -
Test Date 22-Oct-15 27-Oct-15 27-Oct-15 - -
Stack Gas Temperature (C) 145 149 152 149 -
Moisture Content (%) 17.3 21.0 20.3 19.5 -
Velocity (m/s) 19.99 19.74 20.86 20.20 -
Volumetric Flow (Rcms) 7.77 7.37 7.78 7.64 -
Oxygen - 02 (%) 17.4 17.5 17.4 17.5 -
Carbon Dioxide - CO2 (%) 2.45 2.58 2.66 2.56 -
Sulphur Dioxide - SO2

SO2 Measured Concentration (ppm) 3.29 2.71 2.57 2.86 -
Uncorrected at Ref Cond (mg/Rcem) 8.61 7.1 6.74 7.49 -
Emission Rate (kg/hr) 0.24 0.19 0.19 0.21 -
Nitrogen Oxides - NOx

NOx Measured Concentration (ppm) 86.9 81.4 102.3 90.2 -
Uncorrected at Ref Cond (mg/Rcem) 163 153 193 170 -
Emission Rate (kg/hr) 4.57 4.07 5.39 4.68 -
Carbon Monoxide - CO

CO Measured Concentration (ppm) 9.71 8.14 9.29 9.05 -
Uncorrected at Ref Cond (mg/Rcm) 111 9.32 10.6 104 -
Emission Rate (kg/hr) 0.31 0.25 0.30 0.29 -
Particulate Matter - PM

Particulate Concentration (mg/Rcm) 3.29 517 5.68 4.72 -
Particulate Emission Rate (kg/hr) 0.09 0.14 0.16 0.13 -

Legend: C - degrees Celsius

m/s - metres per second
Rcms - dry Reference cubic metres per second

ppm - parts per million

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)
mg/Rcm - miligrams per dry Reference cubic metre

NOx - as NO2

ND - non-detectable




Particulate Recoveries: Impinger Catch, Probe Wash, Filter Catch

Client: CertainTeed
Facility: Calcine Mill

Location: McAdam, NB
Job Number: 121811606

IMPINGER CATCH

Beaker Pre Weights Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Sample Rinse Total Rinse Date Particulate Particulate
D Analysed by Sample + Tare Collected Water Water Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Rinse (g) Q) () ()] ()] Trial 1 Trial 2 Trial 3 Average
V2 109.1720 | 109.1721 109.1721 PM-1 944.9 389.2 473.9 7.8 89.6 109.1791 109.1786 109.1789 0.0068 0.0059
H6 109.4407 | 109.4410 109.4409 PM-2 1150.8 389.2 598.6 8.9 171.9 109.4486 109.4481 109.4484 0.0075 0.0058
G2 107.7214 | 107.7216 107.7215 PM-3 1134.5 391.5 597.3 9.4 155.1 107.7291 107.7286 107.7289 0.0074 0.0058
Conc. (g/mL)|
D6 110.4609 | 110.4610 110.4610 I WB 455.3 390.0 65.3 65.3 110.4617 110.4615 110.4616 0.0007 0.000010
PROBE WASH
Beaker Pre Weights (g) Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Recovered Rinse Total Date Particulate Particulate
D Analysed by Acetone Tare Acetone Acetone Acetone Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Q) () () Q) Trial 1 Trial 2 Trial 3 Average
E5 107.0972 107.0977 107.0975 PM-1 385.9 324.2 61.7 3.1 64.8 107.1027 107.1022 107.1025 0.0050 0.0050
K6 112.1856 | 112.1861 112.1859 PM-2 351.8 301.8 50.0 2.8 52.8 112.1920 112.1915 112.1918 0.0059 0.0059
Cc1 113.6647 113.6647 113.6647 PM-3 388.2 323.7 64.5 29 67.4 113.6724 113.6719 113.6722 0.0074 0.0074
3 Conc. (g/mL]
G1 117.3946 | 117.3947 117.3947 I AB 355.6 326.2 29.4 29.4 117.3931 117.3926 117.3929 -0.0018 0.000000
Density of Acetone:  0.7850  g/ml
FILTER CATCH
Pre Weights (g Post Weights (g; Particulate
Filter ID Sample ID Date: Weight
Analysed by * Analysed by from Filter (g)
Trial 1 Trial 2 Trial 3 Average Trial 1 Trial 2 Trial 3 Average
0922-02 0.3725 0.3725 0.3725 PM-1 0.3775 0.3778 0.3777 0.0052
0922-20 0.3739 0.3734 0.3737 PM-2 0.3836 0.3836 0.3836 0.0099
0922-19 0.3717 0.3713 0.3715 PM-3 0.3822 0.3822 0.3822 0.0107



CertainTeed 121811606
Calcine Mill
Stack Gas Velocity Profiles
McAdam, NB
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Raw Data for:
Test #1

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start:
Test Finish:

Parameters

CetainTeed Zone 1 Dryer PM

CertainTeed
121811606

Zone 1 Dryer
McAdam, NB
PM-1
28-Oct-15
TBH

1:52 PM
3:30 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)
Readings Taken Every __ mins

Regulatory Agency

Traverse 1

Traverse 2

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

30.02 02, (%)
0.20 C02, (%)
75 N2, (%)
683.0 CO(ppm)
24 NOXx (ppm)
4 $02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
285 0.45 1.65
284 0.45 1.65
332 0.35 1.20
341 0.35 1.19
346 0.30 1.01
339 0.47 1.60
317 0.45 1.58
295 0.44 1.60
288 0.44 1.60
283 0.39 1.43
280 0.39 1.43
278 0.39 1.46
279 0.45 1.68
280 0.45 1.68
276 0.49 1.83
276 0.49 1.83
275 0.35 1.31
275 0.35 1.31
276 0.64 1.31
276 0.35 1.31
276 0.40 1.49
276 0.40 1.49
275 0.52 1.94

276 0.52 1.94

17.0
2.8
44.5
64.2

145
4.8
80.7
14.4
140.1
0.0

Gas Meter
Volume
(cu. ft.)

95.445

98.390

101.390
103.940
106.510
108.870
111.780
114.680
117.660
120.590
123.400
126.180
128.990

128.990
132.010
135.040
138.220
141.490
144.180
146.900
149.630
152.320
155.390
158.150
161.470
164.790

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
51 51
51 51
51 51
53 51
54 52
56 52
57 52
59 53
59 53
61 54
61 54
61 54
63 55
63 55
64 56
63 56
64 57
64 57
64 58
64 58
64 58
64 59
64 59
64 59

Final Weight
(9)
974.8
979.6
735.6
984.0

48.00
12.57

0.305
0.756
0.974
4.000

Tare Weight
(9)
735.6
726.4
569.5
959.5

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
239.2
253.2
166.1
245

683.0
683.0



Calculations for: CetainTeed Zone 1 Dryer PM
Test #1

Client: CertainTeed
Job Number: 121811606

Plant: Zone 1 Dryer
Location: McAdam, NB
Test: PM-1
Date: 28-Oct-15
Personnel: TBH

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 30.03 Check range Outside of Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 29.35 Check average Outside of Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 32.784

Stack Gas Moisture Content (% as decimal) 0.317

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 25.75

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 745 0.45 1.65 42.47 30.14 511 2.945 3.037 118.85
2 8 744 0.45 1.65 42.44 30.14 511 3.000 3.093 120.99
3 12 792 0.35 1.20 38.62 30.11 511 2.550 2.626 120.18
4 16 801 0.35 1.19 38.84 30.11 512 2.570 2.642 121.57
5 20 806 0.30 1.01 36.07 30.09 513 2.360 2420 120.67
6 24 799 0.47 1.60 44.95 30.14 514 2910 2.983 118.30
7 28 T 0.45 1.58 43.37 30.14 515 2.900 2.969 118.69
8 32 755 0.44 1.60 42.28 30.14 516 2.980 3.043 121.24
9 36 748 0.44 1.60 42.08 30.14 516 2.930 2.992 118.65
10 40 743 0.39 1.43 39.49 30.13 518 2.810 2.860 120.06
1" 44 740 0.39 1.43 39.41 30.13 518 2.780 2.829 118.54
12 48 738 0.39 1.46 39.35 30.13 518 2.810 2.860 119.66
Traverse 2 1 52 739 0.45 1.68 42.30 30.14 519 3.020 3.066 119.53
2 56 740 0.45 1.68 42.33 30.14 519 3.030 3.076 120.00
3 60 736 0.49 1.83 44.05 30.15 520 3.180 3.224 120.18
4 64 736 0.49 1.83 44.05 30.15 520 3.270 3.318 123.70
5 68 735 0.35 1.31 37.20 30.12 521 2.690 2721 119.94
6 72 735 0.35 1.31 37.20 30.12 521 2.720 2.751 121.28
7 76 736 0.64 1.31 50.15 30.12 521 2.730 2.759 90.34
8 80 736 0.35 1.31 37.23 30.12 521 2.690 2718 119.90
9 84 736 0.40 1.49 39.80 30.13 521 3.070 3.104 128.06
10 88 736 0.40 1.49 39.80 30.13 522 2.760 2.788 115.02
11 92 735 0.52 1.94 45.35 30.16 522 3.320 3.357 121.40
12 96 736 0.52 1.94 45.38 30.16 522 3.320 3.357 121.48
Total Average Average Average Average Average Average Total Total Average

96 751 0.43 1.52 41.43 30.13 517 69.345 70.591 119.09



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Zone 1 Dryer
Location: McAdam, NB
Test: PM-1
Date: 28-Oct-15
Personnel: TBH

Test Start: 2:30 PM
Test Finish: 3:00 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

14.6
14.6
14.5
14.5
14.5
14.6
14.6

14.5

co2
(%)

4.8
4.8
4.9
4.9
4.8
4.8
4.8

4.8

co
(ppm)

12.0
13.0
12.0
13.0
13.0
20.0
18.0

14.4

S02
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NOx
(ppm)

138.0
140.0
141.0
140.0
142.0
140.0
140.0

140.1

NO
(ppm)

2.0
3.0
1.0
0.0
2.0
0.0
3.0

1.6

NO2
(ppm)

136
137
140
140
140
140
137

139



Raw Data for:
Test #2

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start
Test Finish

Parameters

CetainTeed Zone 1 Dryer PM

CertainTeed
121811606

Zone 1 Dryer
McAdam, NB
PM-2
29-Oct-15
NGM

1 9:55 AM
: 11:45 AM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)

Readings Taken Eve
Regulatory Agency

Traverse 1

Traverse 2

ry __ mins

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

29.98 02, (%)
0.20 C02, (%)
70 N2, (%)
727.0 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
340 0.35 0.80
250 0.35 0.78
250 0.35 0.78
344 0.35 0.80
308 0.35 0.83
304 0.35 0.83
297 0.40 0.96
296 0.40 0.97
296 0.35 0.85
295 0.35 0.85
295 0.35 0.85
294 0.35 0.85
297 0.35 0.85
296 0.35 0.85
296 0.40 0.98
295 0.40 0.98
295 0.42 1.03
293 0.42 1.03
291 0.35 0.86
292 0.35 0.86
293 0.35 0.86
294 0.40 0.98
294 0.40 0.98
294 0.40 0.98

17.8
3.3
49.6
70.7

14.7
4.7
80.6
13.9
132.9
0.0

Gas Meter
Volume
(cu. ft.)

164.960
167.010
169.080
170.940
172.930
174.920
176.930
179.120
181.300
183.380
185.450
187.500
189.550

189.550
191.620
193.660
195.900
198.150
200.430
202.760
204.870
207.050
209.130
211.380
213.660
215.800

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
65 65
66 65
66 65
67 65
67 66
67 66
67 66
68 66
69 66
69 66
69 66
70 67
70 67
71 69
71 67
72 68
72 68
72 68
72 68
72 69
72 69
72 69
72 69
72 69

Final Weight
(9)
1020.2
1030.3
663.6
1010.1

48.00
12.57

0.305
0.756
0.974

Tare Weight
(9)
731.2
7231
570.3
972.6

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
289.0
307.2
93.3
37.5

727.0
727.0



Calculations for:  CetainTeed Zone 1 Dryer PM
Test #2

Client: CertainTeed
Job Number: 121811606

Plant: Zone 1 Dryer
Location: McAdam, NB
Test: PM-2
Date: 29-Oct-15
Personnel: NGM

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 29.99 Check range Within Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 29.34 Check average Within Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 34.896

Stack Gas Moisture Content (% as decimal) 0.408

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 24.71

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 800 0.35 0.80 39.65 30.04 525 2.050 2.050 106.70
2 8 710 0.35 0.78 37.35 30.04 526 2.070 2.068 101.40
3 12 710 0.35 0.78 37.35 30.04 526 1.860 1.859 91.11
4 16 804 0.35 0.80 39.75 30.04 526 1.990 1.987 103.64
5 20 768 0.35 0.83 38.85 30.04 527 1.990 1.985 101.20
6 24 764 0.35 0.83 38.75 30.04 527 2.010 2.005 101.95
7 28 757 0.40 0.96 41.23 30.05 527 2.190 2.185 103.46
8 32 756 0.40 0.97 41.21 30.05 527 2.180 2173 102.83
9 36 756 0.35 0.85 38.55 30.04 528 2.080 2.071 104.76
10 40 755 0.35 0.85 38.52 30.04 528 2.070 2.061 104.18
11 44 755 0.35 0.85 38.52 30.04 528 2.050 2.041 103.18
12 48 754 0.35 0.85 38.49 30.04 529 2.050 2.037 102.91
Traverse 2 1 52 757 0.35 0.85 38.57 30.04 529 2.070 2.057 104.12
2 56 756 0.35 0.85 38.55 30.04 530 2.040 2.021 102.26
3 60 756 0.40 0.98 41.21 30.05 529 2.240 2.225 105.26
4 64 755 0.40 0.98 41.18 30.05 530 2.250 2.230 105.46
5 68 755 0.42 1.03 42.20 30.06 530 2.280 2.260 104.31
6 72 753 0.42 1.03 42.14 30.06 530 2.330 2.310 106.45
7 76 751 0.35 0.86 38.42 30.04 530 2.110 2.091 105.42
8 80 752 0.35 0.86 38.44 30.04 531 2.180 2.158 108.88
9 84 753 0.35 0.86 38.47 30.04 531 2.080 2.059 103.96
10 88 754 0.40 0.98 41.15 30.05 531 2.250 2.228 105.29
1 92 754 0.40 0.98 41.15 30.05 531 2.280 2.258 106.70
12 96 754 0.40 0.98 41.15 30.05 531 2.140 2119 100.15
Total Average Average Average Average Average Average Total Total Average

96 756 0.37 0.89 39.62 30.05 528 50.840 50.539 103.57



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Zone 1 Dryer
Location: McAdam, NB
Test: PM-2
Date: 29-Oct-15
Personnel: NGM

Test Start: 10:00 AM
Test Finish: 10:30 AM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

14.7
14.7
14.7
14.7
14.7
14.6
14.6

14.7

co2
(%)

4.6
4.7
4.7
4.7
4.7
4.8
4.8

4.7

co
(ppm)

13.0
12.0
13.0
11.0
15.0
21.0
12.0

13.9

S02
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NOx
(ppm)

129.0
131.0
132.0
133.0
134.0
135.0
136.0

132.9

NO
(ppm)

3.0
2.0
2.0
0.0
4.0
1.0
3.0

21

NO2
(ppm)

126
129
130
133
130
134
133

131



Raw Data for:
Test #3

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start
Test Finish

Parameters

CetainTeed Zone 1 Dryer PM

CertainTeed
121811606

Zone 1 Dryer
McAdam, NB
PM-3
29-Oct-15
NGM

1 1:20 PM
: 3:00 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)

Readings Taken Eve
Regulatory Agency

Traverse 1

Traverse 2

ry __ mins

Traverse
Point

a Ao
S23voeNousrwna

©ONO G AWN =

10

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

29.90 02, (%)
0.20 C02, (%)
77.40 N2, (%)
654.50 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
290 0.20 0.40
290 0.20 0.40
288 0.25 0.49
289 0.25 0.49
290 0.25 0.50
288 0.25 0.50
288 0.25 0.50
291 0.30 0.59
291 0.30 0.59
290 0.30 0.59
291 0.30 0.59
289 0.30 0.59
288 0.30 0.59
290 0.30 0.59
290 0.35 0.69
289 0.35 0.69
289 0.35 0.69
288 0.35 0.69
288 0.35 0.69
289 0.35 0.69
288 0.35 0.69
288 0.35 0.69
288 0.30 0.60
288 0.30 0.60

11.6
0.7
427
55.0

14.6
4.7
80.6
14.3
144.0
0.0

Gas Meter
Volume
(cu. ft.)

217.000
218.440
219.900
221.530
223.150
224.770
226.420
228.060
229910
231.770
233.510
235.300
237.120

237.120
238.930
240.750
242.760
244.890
246.750
248.680
250.760
252.800
254.840
256.910
258.820
260.730

Impinger No.

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Impinger
Contents
100 mL H20
100 mL H20
Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
68 68
68 68
68 68
68 68
69 68
69 68
69 68
69 68
69 68
69 68
69 68
69 68
70 69
70 69
69 67
69 67
69 67
69 67
69 67
70 67
70 67
70 67
70 67
70 67

Final Weight
(9)
1029.7
1028.5
595.4
987.1

48.00
12.57

0.305
0.756
0.974

Tare Weight
(9)
724.0
7155
572.2
974.5

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
305.7
313.0
232
12.6

654.5
654.5



Calculations for: CetainTeed Zone 1 Dryer PM
Test #3

Client: CertainTeed
Job Number: 121811606

Plant: Zone 1 Dryer
Location: McAdam, NB
Test: PM-3
Date: 29-Oct-15
Personnel: NGM

Calculated Parameters Isokineticity Checks
Stack Gas Pressure, Ps (in.Hg) 29.91 Check range Within Criteria
Stack Gas Molecular Weight, Dry Basis, Md (Ib/Ib-mole) 29.34 Check average Within Criteria
Volume of Water Vapour Collected, Vwc (cu.ft) 31.416
Stack Gas Moisture Content (% as decimal) 0.420
Stack Gas Molecular Weight, Wet Basis, Ms (Ib/lb-mole) 24.58
Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref., |
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vmc (cu. ft.) (%)
Traverse 1 1 4 750 0.20 0.40 29.14 29.93 528 1.440 1.427 96.93
2 8 750 0.20 0.40 29.14 29.93 528 1.460 1.447 98.28
3 12 748 0.25 0.49 32.54 29.94 528 1.630 1.616 98.03
4 16 749 0.25 0.49 32.56 29.94 528 1.620 1.606 97.49
5 20 750 0.25 0.50 32.58 29.94 529 1.620 1.604 97.47
6 24 748 0.25 0.50 32.54 29.94 529 1.650 1.634 99.14
7 28 748 0.25 0.50 32.54 29.94 529 1.640 1.624 98.54
8 32 751 0.30 0.59 35.71 29.94 529 1.850 1.832 101.70
9 36 751 0.30 0.59 35.71 29.94 529 1.860 1.842 102.25
10 40 750 0.30 0.59 35.69 29.94 529 1.740 1723 95.59
11 44 751 0.30 0.59 35.71 29.94 529 1.790 1.773 98.40
12 48 749 0.30 0.59 35.66 29.94 529 1.820 1.803 99.91
Traverse 2 1 52 748 0.30 0.59 35.64 29.90 530 1.810 1.787 98.97
2 56 750 0.30 0.59 35.69 29.94 530 1.820 1.799 99.79
3 60 750 0.35 0.69 38.55 29.94 528 2.010 1.993 102.32
4 64 749 0.35 0.69 38.52 29.95 528 2.130 2112 108.39
5 68 749 0.35 0.69 38.52 29.95 528 1.860 1.844 94.65
6 72 748 0.35 0.69 38.50 29.95 528 1.930 1.914 98.14
7 76 748 0.35 0.69 38.50 29.95 528 2.080 2.063 105.77
8 80 749 0.35 0.69 38.52 29.95 529 2.040 2.021 103.71
9 84 748 0.35 0.69 38.50 29.95 529 2.040 2.021 103.64
10 88 748 0.35 0.69 38.50 29.95 529 2.070 2.051 105.16
1" 92 748 0.30 0.60 35.64 29.95 529 1.910 1.892 104.81
12 96 748 0.30 0.60 35.64 29.94 529 1.910 1.892 104.79
Total Average Average Average Average Average Average Total Total Average

96 749 0.30 0.59 35.43 29.94 528 43.730 43.318 100.58



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Zone 1 Dryer
Location: McAdam, NB
Test: PM-3
Date: 29-Oct-15
Personnel: NGM

Test Start: 1:30 PM
Test Finish: 2:00 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

14.6
14.7
14.6
14.6
14.7
14.6
14.6

14.6

co2
(%)

4.8
4.7
4.7
4.8
4.7
4.8
4.7

4.7

co
(ppm)

12.0
13.0
12.0
13.0
18.0
13.0
19.0

14.3

S02
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

NOx
(ppm)

144.0
143.0
143.0
144.0
143.0
146.0
145.0

144.0

NO
(ppm)

4.0
2.0
3.0
1.0
0.0
2.0
0.0

1.7

NO2
(ppm)

140
141
140
143
143
144
145

142



DATA ENTRY
CertainTeed
McAdam, NB

Fuel: #2 Fuel Oil
Operating Conditions: Normal
Emission Control Equipment:

Stack Height from Grade: 6.7 m
Stack Diameter: 1.22 m

Reference Temperature, Tref (F): 77
(K): 298
Reference Pressure, Pref (in.Hg): 29.92
(Bar): 1.0
Parameter Symbol Units Test 1 Test 2 Test 3 Average
Test ID - - PM-1 PM-2 PM-3 -
Date - - 28-Oct-15 29-Oct-15 29-Oct-15 n/a
Start Time - - 1:52 PM 9:55 AM 1:20 PM n/a
End Time - - 3:30 PM 11:45 AM 3:00 PM n/a
Total Sampling Time - min 96 96 96 96
Stack Diameter D in. 48 48 48 48
[Average Stack Gas Temperature Ts F 291 296 289 292
Average Dry Gas Meter Temperature Tm F 57 68 68 65
[Barometric Pressure Pbar in.Hg 30.02 29.98 29.90 29.97
Stack Static Pressure Pstatic in.H20 0.20 0.20 0.20 0.20
[Average Pressure Drop (Head) dp in.H20 0.43 0.37 0.30 0.37
(Average deltaH Orifice dH in.H20 1.52 0.89 0.59 1.00
Average Meter Temperature Tm F 57 68 68 65
Gas Sample Volume Vm cu.ft 69.35 50.84 43.73 54.64
[Average Isokinetics 1 % 119.09 103.57 100.58 107.75
Nozzle Diameter Dn in. 0.305 0.305 0.305 0.305
Pitot Coefficient Cp - 0.756 0.756 0.756 0.756
Gamma, meter constant y - 0.974 0.974 0.974 0.974
[Reference Temperature Tref R 537 537 537 537
[Reference Pressure Pref in.Hg 29.92 29.92 29.92 29.92
Stack Gas Oxygen Content Co2 % 14.5 14.7 14.6 14.6
Stack Gas Carbon Dioxide Content Cco2 % 4.8 4.7 4.7 4.8
Stack Gas Nitrogen Content Cn2 % 80.7 80.6 80.6 80.6
Stack Gas Sulphur Dioxide Content Cso2 ppm 0.0 0.0 0.0 0.0
Stack Gas Nitrogen Oxides Content Cnox ppm 140.1 132.9 144.0 139.0
Stack Gas Carbon Monoxide Content Cco ppm 14.4 13.9 14.3 14.2
'Volume of Water Collected Vw mL 683.0 727.0 654.5 688.2
Particulate Collected from Filter - mg 17.0 17.8 11.6 15.4
Particulate Collected from Probe Wash - mg 2.8 3.3 0.7 2.3
Particulate Collected from Impinger Wash - mg 44.5 49.6 42.7 45.6
Total Particulate Collected (excl. impingers) Mp mg 19.7 211 12.3 17.7

F - degrees Fahrenheit
K - degrees Kelvin

Bar - bars

in.Hg - inches of mercury
in. - inches

Legend:

in.H2O0 - inches of water
cu.ft - cubic feet

R - degrees Rankin
NOx - as NO2




CALCULATIONS
CertainTeed
McAdam, NB
Fuel: #2 Fuel Oil
Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 6.7 m
Stack Diameter: 1.22 m

Variable Symbol Units Calculation Test1 Test 2 Test3 Average
Stack Area As sq.ft As=Pix ((D/12)*2)/ 4 12.57 12.57 12.57 12.57
sq.m As (sq.m) = As (sq.ft) x 0.0929 1.17 117 1.17 117
Barometric Pressure Pbar kPa Pbar (kPa) = Pbar (in.Hg) x 3.386 101.6 101.5 101.2 101.5
Stack Static Pressure Pstatic kPa Pstatic (kPa) = Pstatic (in.H20) x 0.249 0.05 0.05 0.05 0.05
/Avg. Stack Temperature Ts R Ts (R) = Ts (F) + 460 751 756 749 752.0
Avg. Meter Temperature Tm R Tm (R) = Tm (F) + 460 517 528 528 524.7
Nozzle Diameter Dn mm Dn (mm) = Dn (in.) x 25.4 8 8 8 7.7
'Gas Meter Pressure Pm in.Hg Pm = Pbar + (dH / 13.6) 30.13 30.05 29.94 30.0
Sample Volume at Ref Cond Vme cu.ft Vme = Tref/Pref x (Vm x Pmx y)/ Tm 70.60 50.54 43.32 54.8
cu.m Vme (cu.m) = 0.02832 x Vme (cu.ft) 2.00 1.43 1.23 1.55
Volume of Water Vapour Vwe cu.ft Ve =0.0480 x Vw 32.78 34.90 31.42 33.0
'Water Fraction Bwo - Bwo = Vwe / (Vwe + Ve ) 0.317 0.408 0.420 0.4
Molecular Weight, Dry Md Ib/lb-mol  |Md = 0.44 (Cco2) + 0.32 (Co2) + 0.28 (Cn2) 29.35 29.34 29.34 29.3
Molecular Weight, Wet Ms Ib/Ib-mol  [Ms = Md (1 - Bwo) + (18 x Bwo) 25.75 24.71 24.58 25.0
Stack Pressure Ps in.Hg Ps = Pbar + (Pstatic / 13.6) 30.03 29.99 29.91 30.0
Stack Gas Velocity Us fit/s Us = 85.33 x Cp x ((dP x Ts)/(Ps x Ms))*0.5 41.43 39.62 35.43 38.8
m/s Us (m/s) = 0.3048 x Us (ft/s) 12.63 12.08 10.80 11.8
Actual Stack Gas Flow Rate Q acfm Q=60 x Us x As 31,234 29,872 26,710 29,272
acmm  [Q(acmm) = Q(acfm) x 0.02831685 884 846 756 829
Dry Stack Gas Flow Rate Qs Refm Qs = Q x (1-Bwo) x (Tref/Ts) x (Ps/Pref) 15,310 12,587 11,097 12,998
Rems  [Qs (Rems) = 0.000472 x Qs (Refm) 7.23 5.94 5.24 6.1
Sulphur Dioxide - SO2
SO2 Measured Concentration Cso2 ppm Measurement from Flue Gas Analyzer 0.00 0.00 0.00 0.00
Uncorrected @ Ref Cond Cso2 mg/Rem  |Cso2 (mg/Rem) = Cso2 (ppm) x 2.62 0.00 0.00 0.00 0.00
SO2 Emission Rate ERso2 gls ERso2 = Cs02/1000 x Qs 0.00 0.00 0.00 0.00
kg/hr ERso2 (kg/hr) = 3.6 x ERso2 (g/s) 0.00 0.00 0.00 0.00
SO2 Concentration
Corrected to 11% 02 Cso2 mg/Rem  [Cso02 (11% 02) = Cso2 (mg/Rem) x (20.9-11) / (20.9-Co2) 0.00 0.00 0.00 0.00
Corrected to 3% 02 Cso2 mg/Rem  |Cso2 (3% 02) = Cso2 (mg/Rem) x (20.9-3) / (20.9-Co2) 0.00 0.00 0.00 0.00
Corrected to 12% CO2 Cso2 mg/Rem  [Cso2 (12% CO2) = Cso2 (mg/Rem) x (12/Ceo2) 0.00 0.00 0.00 0.00
Nitrogen Oxides - NOx
NOx Measured Concentration Cnox ppm Measurement from Flue Gas Analyzer 140.14 132.86 144.00 139.00
Uncorrected @ Ref Cond Cnox mg/Rem  |Cnox (mg/Rem) = Cnox (ppm) x 1.882 263.75 250.04 271.01 261.60
NOx Emission Rate ERnox g/s ERnox = Cnox/1000 x Qs 1.91 1.49 1.42 1.60
kg/hr ERnox (kg/hr) = 3.6 x ERnox (g/s) 6.86 5.35 511 5.77
INOx Concentration
(Corrected to 11% 02 Cnox mg/Rem  |Cnox (11% 02) = Cnox (mg/Rem) x (20.9-11) / (20.9-Co2) 410.00 396.60 427.03 411.21
'Corrected to 3% 02 Cnox mg/Rem  |Cnox (3% 02) = Cnox (mg/Rem) x (20.9-3) / (20.9-Co2) 741.31 717.09 77211 743.50
Corrected to 12% CO2 Cnox mg/Rem  [Cnox (12% CO2) = Cnox (mg/Rem) x (12/Cco2) 658.00 636.65 685.68 660.11
/Carbon Monoxide - CO
/CO Measured Concentration Cco ppm Measurement from Flue Gas Analyzer 14.43 13.86 14.29 14.19
Uncorrected @ Ref Cond Cco mg/Rem  |Ceo (mg/Rem) = Ceo (ppm) x 1.145 16.52 15.87 16.36 16.25
/CO Emission Rate ERco ols ERco = Cco/1000 x Qs 0.12 0.09 0.09 0.10
kg/hr ERco (kg/hr) = 3.6 x ERco (g/s) 0.43 0.34 0.31 0.36
/CO Concentration
Corrected to 11% 02 Ceo mg/Rem  |Ceo (11% 02) = Ceo (mg/Rem) x (20.9-11) / (20.9-Co2) 25.68 2517 25.77 25.54
‘Corrected to 3% 02 Ceo mg/Rem  |Cco (3% 02) = Cco (mg/Rem) x (20.9-3) / (20.9-Co2) 46.43 45.50 46.60 46.18
Corrected to 12% CO2 Ceo mg/Rem  |Ceo (12% CO2) = Ceo (mg/Rem) x (12/Ceo2) 41.22 40.40 41.39 41.00
Particulate Concentration Cs mg/Rem  |Cs=Mp / Vme 9.85 14.71 10.03 11.53
Particulate Emission Rate ERp gis ERp = Cs/1000 x Qs 0.07 0.09 0.05 0.07
kg/hr ERp (kg/hr) = 3.6 x ERp (g/s) 0.26 0.31 0.19 0.25
Particulate Concentration
Corrected to 11% 02 Cs mg/Rem | Cs (11% 02) = Cs x (20.9-11) / (20.9-Co2) 15.32 23.33 15.80 18.15
Corrected to 3% 02 Cs mg/Rem  |Cs (3% 02) = Cs x (20.9-3) / (20.9-Co2) 27.69 42.18 28.56 32.81
‘Corrected to 12% CO2 Cs mg/Rem  |Cs (12% CO2) = Cs x (12/Cco2) 24.58 37.44 25.37 29.13

Legend: sq.ft - square feet
$g.m - square metres
Pi-3.142
R - degrees Rankin
ppm - parts per million

in.Hg - inches of mercury
cu.ft - cubic feet
cu.m - cubic metres

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)

Rcfm - dry Reference cubic feet per minute

mg/Rem - miligrams per dry Reference cubic metre
gls - grams per second

NOx - as NO2

acfm - actual cubic feet per minute

Rcms - dry Reference cubic metres per second




OFFICIAL STACK TESTING RESULTS
CertainTeed

McAdam, NB
Fuel: #2 Fuel Oil

Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 6.7 m
Stack Diameter: 1.22 m

NBDELG
Parameter Test 1 Test 2 Test 3 Average Limits

Test ID PM-1 PM-2 PM-3 - -
Test Date 28-Oct-15 29-Oct-15 29-Oct-15 - -
Stack Gas Temperature (C) 144 147 143 144 -
Moisture Content (%) 31.7 40.8 42.0 38.2 -
Velocity (m/s) 12.6 121 10.8 11.8 -
Volumetric Flow (Rcms) 7.23 5.94 5.24 6.14 -
Oxygen - 02 (%) 14.5 14.7 14.6 14.6 -
Carbon Dioxide - CO2 (%) 4.81 4.71 4.74 4.76 -
Sulphur Dioxide - SO2

SO2 Measured Concentration (ppm) 0.0 0.0 0.0 0.0 -
Uncorrected at Ref Cond (mg/Rcem) 0.0 0.0 0.0 0.0 -
Emission Rate (kg/hr) 0.00 0.00 0.00 0.00 -
Nitrogen Oxides - NOx

NOx Measured Concentration (ppm) 140 133 144 139 -
Uncorrected at Ref Cond (mg/Rcm) 264 250 271 262 -
Emission Rate (kg/hr) 6.86 5.35 5.1 5.77 -
Carbon Monoxide - CO

CO Measured Concentration (ppm) 14.4 13.9 14.3 14.2 -
Uncorrected at Ref Cond (mg/Rcm) 16.5 15.9 16.4 16.2 -
Emission Rate (kg/hr) 0.43 0.34 0.31 0.36 -
Particulate Matter - PM

Particulate Concentration (mg/Rcm) 9.85 14.7 10.0 11.5 -
Particulate Emission Rate (kg/hr) 0.26 0.31 0.19 0.25 -

Legend: C - degrees Celsius

m/s - metres per second
Rcms - dry Reference cubic metres per second

ppm - parts per million

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)
mg/Rcm - miligrams per dry Reference cubic metre

NOx - as NO2

ND - non-detectable




Particulate Recoveries: Impinger Catch, Probe Wash, Filter Catch

Client: CertainTeed

Facility: Zone 1 Dryer

Location: McAdam, NB
Job Number: 121811606

IMPINGER CATCH

Beaker Pre Weights Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Sample Rinse Total Rinse Date Particulate Particulate
D Analysed by Sample + Tare Collected Water Water Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Rinse (g) Q) () ()] ()] Trial 1 Trial 2 Trial 3 Average
C5 113.1450 | 113.1452 113.1451 PM-1 1173.9 391.4 683.0 6.9 106.4 113.1904 113.1909 113.1907 0.0456 0.0445
Al 106.0705 | 106.0704 106.0705 PM-2 1198.2 389.6 727.0 8.6 90.2 106.1207 106.1212 106.1210 0.0505 0.0496
T4 109.2395 | 109.2396 109.2396 PM-3 1141.1 391.2 654.5 6.9 102.3 109.2830 109.2835 109.2833 0.0437 0.0427
Conc. (g/mL)|
D6 110.4609 | 110.4610 110.4610 I WB 455.3 390.0 65.3 65.3 110.4617 110.4615 110.4616 0.0007 0.000010
PROBE WASH
Beaker Pre Weights (g) Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Recovered Rinse Total Date Particulate Particulate
D Analysed by Acetone Tare Acetone Acetone Acetone Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Q) () () Q) Trial 1 Trial 2 Trial 3 Average
Q3 111.5955 111.5955 111.5955 PM-1 398.9 324.6 74.3 74.3 111.5980 111.5985 111.5983 0.0028 0.0028
T2 112.1702 | 112.1705 112.1704 PM-2 362.9 300.2 62.7 62.7 112.1734 112.1739 112.1737 0.0033 0.0033
L3 111.2861 111.2864 111.2863 PM-3 344.2 299.8 44.4 44.4 111.2867 111.2872 111.2870 0.0007 0.0007
Conc. (g/mL]
G1 117.3946 | 117.3947 117.3947 I AB 355.6 326.2 29.4 29.4 117.3931 117.3926 117.3929 -0.0018 0.000000
Density of Acetone:  0.7850  g/ml
FILTER CATCH
Pre Weights (g Post Weights (g; Particulate
Filter ID Sample ID Date: Weight
Analysed by * Analysed by from Filter (g)
Trial 1 Trial 2 Trial 3 Average Trial 1 Trial 2 Trial 3 Average
1005-21 0.3717 0.3718 0.3718 PM-1 0.3888 0.3886 0.3887 0.0170
0922-27 0.3691 0.3686 0.3689 PM-2 0.3867 0.3865 0.3866 0.0178
0922-25 0.3707 0.3703 0.3705 PM-3 0.3820 0.3822 0.3821 0.0116




CertainTeed 121811606

Zone 1 Dryer
Stack Gas Velocity Profiles

McAdam, NB
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Raw Data for:
Test #1

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start:
Test Finish:

Parameters

Certainteed McAdam Zone 2 Dryer PM

CertainTeed
121811606

Zone 2 Dryer
McAdam, NB
PM-1
28-Oct-15
TBH

2:45PM
4:30 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)
Readings Taken Every __ mins

Regulatory Agency

Traverse 1

Traverse 2

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

30.02 02, (%)
0.20 C02, (%)
75 N2, (%)
902.7 CO(ppm)
24 NOXx (ppm)
4 $02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
241 0.26 0.71
242 031 0.84
242 0.55 1.50
238 0.60 1.65
242 0.65 1.78
242 0.74 2.03
238 0.77 2.12
241 0.64 1.76
241 0.50 1.37
242 0.54 1.48
242 0.48 1.31
248 0.32 0.87
240 0.34 0.93
240 0.47 1.29
240 0.50 1.38
241 0.60 1.65
242 0.65 1.79
242 0.65 1.79
242 0.72 1.98
242 0.74 2.03
242 0.64 1.76
241 0.52 1.43
241 0.40 1.13
240 0.35 0.96

17.8
0.9
72.4
91.1

16.8
3.2
80.0
1.7
83.1
0.7

Gas Meter
Volume
(cu. ft.)

493.94
495.80
497.72
500.22
503.02
505.93
509.08
512.28
51532
517.67
520.52
523.04
525.12

525.12
527.30
529.54
531.95
534.59
537.28
540.31
543.23
546.38
549.37
552.02
554.27
556.48

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
55 54
55 54
55 54
56 54
56 54
56 55
56 55
56 55
56 55
57 55
57 55
57 56
58 56
58 56
58 56
58 56
58 56
58 56
58 56
58 56
59 56
59 57
59 58
59 58

Final Weight
(9)
1029.8
1035.6
849.2
1058.2

48.00
12.57

0.306
0.788
1.033
4.000

Tare Weight
(9)
680.4
691.8
664.2
1033.7

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
349.4
343.8
185.0
245

902.7
902.7



Calculations for: Certainteed McAdam Zone 2 Dryer PM
Test #1

Client: CertainTeed
Job Number: 121811606

Plant: Zone 2 Dryer
Location: McAdam, NB
Test: PM-1
Date: 28-Oct-15
Personnel: TBH

Calculated Parameters Isokineticity Checks
Stack Gas Pressure, Ps (in.Hg) 30.03 Check range Within Criteria
Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 29.19 Check average Within Criteria
Volume of Water Vapour Collected, Vwc (cu.ft) 43.330
Stack Gas Moisture Content (% as decimal) 0.390
Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 24.82
Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 701 0.26 0.71 33.25 30.07 515 1.860 2.016 105.53
2 8 702 0.31 0.84 36.33 30.08 515 1.920 2.081 99.86
3 12 702 0.55 1.50 48.39 30.13 515 2.500 2714 97.78
4 16 698 0.60 1.65 50.40 30.14 515 2.800 3.038 104.49
5 20 702 0.65 1.78 52.60 30.15 515 2.910 3.159 104.66
6 24 702 0.74 2.03 56.13 30.17 516 3.150 3.418 106.14
7 28 698 0.77 2.12 57.09 30.18 516 3.200 3.473 105.43
8 32 701 0.64 1.76 52.16 30.15 516 3.040 3.296 110.00
9 36 701 0.50 1.37 46.10 30.12 516 2.350 2.546 96.11
10 40 702 0.54 1.48 47.95 30.13 516 2.850 3.085 112.16
1" 44 702 0.48 1.31 45.21 30.12 516 2.520 2727 105.15
12 48 708 0.32 0.87 37.07 30.08 517 2.080 2.246 106.53
Traverse 2 1 52 700 0.34 0.93 37.99 30.09 517 2.180 2.352 107.62
2 56 700 0.47 1.29 44.67 30.11 517 2.240 2.419 94.13
3 60 700 0.50 1.38 46.07 30.12 517 2.410 2.603 98.21
4 64 701 0.60 1.65 50.50 30.14 517 2.640 2.854 98.35
5 68 702 0.65 1.79 52.60 30.15 517 2.690 2.909 96.38
6 72 702 0.65 1.79 52.60 30.15 517 3.030 3.276 108.56
7 76 702 0.72 1.98 55.36 30.17 517 2.920 3.159 99.45
8 80 702 0.74 2.03 56.13 30.17 517 3.150 3.408 105.84
9 84 702 0.64 1.76 52.20 30.15 518 2.990 3.230 107.85
10 88 701 0.52 1.43 47.02 30.13 518 2.650 2.857 105.78
11 92 701 0.40 1.13 41.24 30.10 519 2.250 2422 102.23
12 96 700 0.35 0.96 38.55 30.09 519 2.210 2378 107.22
Total Average Average Average Average Average Average Total Total Average

96 701 0.54 1.48 47.40 30.13 516 62.540 67.666 103.56



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Zone 2 Dryer
Location: McAdam, NB
Test: PM-1
Date: 28-Oct-15
Personnel: TBH

Test Start: 3:00 PM
Test Finish: 3:30 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

16.9
17.0
16.9
16.9
16.4
16.6
16.8

16.8

co2
(%)

3.0
3.0
3.0
3.1
3.4
3.3
519

3.2

co
(ppm)

11.0
10.0
10.0
11.0
14.0
14.0
12.0

1.7

S02
(ppm)

1.0
1.0
0.0
0.0
0.0
1.0
2.0

0.7

NOx
(ppm)

74.0
75.0
79.0
81.0
91.0
98.0
84.0

83.1

NO
(ppm)

1.0
1.0
1.0
1.3
1.5
2.0
23

1.4

NO2
(ppm)

73
74
78
79
89
88
83

81



Raw Data for:
Test #2

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start:
Test Finish:

Parameters

Certainteed McAdam Zone 2 Dryer PM

CertainTeed
121811606

Zone 2 Dryer
McAdam, NB
PM-2
28-Oct-15
TBH/AW

11:05 AM
12:45 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)
Readings Taken Every __ mins

Regulatory Agency

Traverse 1

Traverse 2

Traverse
Point

Noag©@weNoOUAWN=

Nag©@weNoOUAWN=

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

29.98 02, (%)
0.20 C02, (%)
70 N2, (%)
909.0 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
251 0.25 0.68
248 0.25 0.68
247 0.55 1.49
241 0.59 1.63
239 0.68 1.88
238 0.75 2.08
241 0.76 2.10
241 0.65 1.79
241 0.50 1.38
241 0.53 1.46
241 0.46 1.24
241 0.30 0.83
241 0.35 0.97
241 0.44 1.22
242 0.52 1.41
241 0.58 1.61
241 0.67 1.86
241 0.65 1.80
241 0.71 1.97
241 0.76 2.11
242 0.64 1.78
242 0.54 1.50
243 0.41 1.13
242 0.33 091

20.0
16.0
46.9
83.0

16.7
3.2
80.1
10.3
724
0.9

Gas Meter
Volume
(cu. ft.)

556.500
558.050
559.390
561.900
564.700
567.610
570.770
573.960
577.000
579.440
582.200
584.721
587.000

587.000
588.940
591.350
593.990
596.680
599.730
602.640
605.780
609.000
611.990
614.800
617.050
619.180

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Contents
100 mL H20
100 mL H20

Blank
200g Silica Gel

Gamma, meter constant
Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
56 56
57 56
57 56
58 57
58 56
58 56
58 57
61 57
61 57
62 57
62 58
62 58
62 58
62 58
63 58
63 58
63 58
63 58
63 58
63 58
63 59
64 59
64 59

64

59

Final Weight
(9)
1038.4
1011.6
913.3
1033.6

48.00
12.57

0.306
0.788
1.033

Tare Weight
(9)
695.3
719.8
663.8
1009.0

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
343.1
291.8
2495
24.6

909.0
909.0



Calculations for:  Certainteed McAdam Zone 2 Dryer PM
Test #2

Client: CertainTeed
Job Number: 121811606

Plant: Zone 2 Dryer
Location: McAdam, NB
Test: PM-2
Date: 28-Oct-15
Personnel: TBH/AW

Calculated Parameters Isokineticity Checks

Stack Gas Pressure, Ps (in.Hg) 29.99 Check range Within Criteria

Stack Gas Molecular Weight, Dry Basis, Md (Ib/lb-mole) 29.18 Check average Within Criteria

Volume of Water Vapour Collected, Vwc (cu.ft) 43.632

Stack Gas Moisture Content (% as decimal) 0.393

Stack Gas Molecular Weight, Wet Basis, Ms (Ib/Ib-mole) 24.79

Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref.,
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vme (cu. ft.) (%)
Traverse 1 1 4 71 0.25 0.68 32.88 30.03 516 1.550 1.672 90.34
2 8 708 0.25 0.68 32.81 30.03 517 1.340 1.444 77.86
3 12 707 0.55 1.49 48.63 30.09 517 2510 2711 98.46
4 16 701 0.59 1.63 50.15 30.10 518 2.800 3.019 105.42
5 20 699 0.68 1.88 53.76 30.12 517 2910 3.143 102.07
6 24 698 0.75 2.08 56.42 30.13 517 3.160 3.415 105.52
7 28 701 0.76 2.10 56.92 30.13 518 3.190 3.444 105.95
8 32 701 0.65 1.79 52.64 30.11 519 3.040 3.270 108.78
9 36 701 0.50 1.38 46.17 30.08 519 2.440 2.622 99.45
10 40 701 0.53 1.46 47.53 30.09 520 2.760 2.964 109.17
1 44 701 0.46 1.24 44.04 30.07 520 2.521 2703 107.46
12 48 701 0.30 0.83 35.76 30.04 520 2.279 2.441 119.52
Traverse 2 1 52 701 0.35 0.97 38.63 30.05 520 1.940 2.079 94.23
2 56 701 0.44 1.22 43.31 30.07 520 2.410 2.584 104.46
3 60 702 0.52 1.41 47.16 30.08 521 2.640 2.829 105.19
4 64 701 0.58 1.61 49.73 30.10 521 2.690 2.884 101.56
5 68 701 0.67 1.86 53.44 30.12 521 3.050 3.272 107.20
6 72 701 0.65 1.80 52.64 30.11 521 2.910 3.121 103.83
7 76 701 0.71 1.97 55.02 30.12 521 3.140 3.369 107.24
8 80 701 0.76 2.1 56.92 30.14 521 3.220 3.456 106.33
9 84 702 0.64 1.78 52.27 30.11 521 2.990 3.204 107.48
10 88 702 0.54 1.50 48.01 30.09 522 2.810 3.006 109.78
1 92 703 0.41 1.13 41.87 30.06 522 2.250 2.405 100.86
12 96 702 0.33 0.91 37.53 30.05 522 2.130 2275 106.30
Total Average Average Average Average Average Average Total Total Average

96 702 0.54 1.48 47.26 30.09 519 62.680 67.333 103.52



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Zone 2 Dryer
Location: McAdam, NB
Test: PM-2
Date: 28-Oct-15
Personnel: TBH/AW

Test Start: 11:30 AM
Test Finish: 12:00 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

17.0
17.0
16.8
16.5
16.4
16.5
17.0

16.7

co2
(%)

3.3
3.0
3.0
3.4
3.4
3.3
3.0

3.2

co
(ppm)

10.0
9.0
11.0
12.0
11.0
10.0
9.0

10.3

S02
(ppm)

0.0
1.0
1.0
0.0
1.0
2.0
1.0

0.9

NOx
(ppm)

75.0
74.0
75.0
76.0
69.0
68.0
70.0

72.4

NO
(ppm)

1.5
1.5
1.5
1.3
1.3
1.3
1.5

1.4

NO2
(ppm)

73
72
73
74
67
67
68

7



Raw Data for:
Test #3

Client:
Job Number:

Plant:
Location:
Test:

Date:
Personnel:

Test Start
Test Finish

Parameters

Certainteed McAdam Zone 2 Dryer PM

CertainTeed
121811606

Zone 2 Dryer
McAdam, NB
PM-3
29-Oct-15
TBH/AW

1 2:15PM
: 4:00 PM

Barometric Pressure, Pbar (in. Hg)

Stack Static Pressure, Pstatic (in. H20)

Ambient Temp, (°F)

H20 Volume Collected, Vw (mL)
Total # Sampling Points,
Sampling Time per Point, (min)

Readings Taken Eve
Regulatory Agency

Traverse 1

Traverse 2

ry __ mins

Traverse
Point

a Ao
S23voeNousrwna

©ONO G AWN =

10

Time

(min)

12
16
20
24
28
32
36
40
44
48

52
56
60
64
68

76
80
84
88
92
96

Particulate Collected from Filter (mg):
Particulate Collected from Probe Wash (mg):
Particulate Collected from Impinger Wash (mg):
Total Particulate Collected (mg):

29.90 02, (%)
0.20 C02, (%)
77.40 N2, (%)
895.60 CO(ppm)
24 NOXx (ppm)
4 S02 (ppm)
4
NBDELG
Stack Gas S-type Pitot Orifice
Temp, Ts delta P delta H
(°F) (in. H20) (in. H20)
243 0.30 0.72
243 0.48 1.15
243 0.51 1.22
243 0.58 1.39
243 0.63 1.51
243 0.68 1.63
242 0.71 1.71
242 0.80 1.93
243 0.82 1.98
242 0.68 1.64
242 0.50 1.21
241 0.38 0.92
242 0.38 0.92
241 0.45 1.08
241 0.56 1.36
242 0.63 1.52
242 0.70 1.69
241 0.75 1.81
242 0.80 1.93
243 0.69 1.67
245 0.58 1.40
246 0.52 1.26
246 0.48 1.15
246 0.33 0.79

12.6
5.2

38.1

55.9

16.8
3.2
80.0
10.4
78.7
0.3

Gas Meter
Volume
(cu. ft.)

619.380
621.310
623.680
626.140
628.750
631.500
634.340
637.240
640.130
643.290
646.150
648.610
650.770

650.770
652.970
655.240
657.950
660.400
663.270
666.260
669.610
672.280
674.950
677.240
679.750
681.780

Impinger No.

Stack Diameter, (in.)
Stack Area, (sq. ft.)
Probe Length, (ft.)
Nozzle Diameter, (in.)
Pitot Coefficient, (Cp)

BWN =

Impinger
Contents
100 mL H20
100 mL H20
Blank
200g Silica Gel

Gamma, meter constant

Port length (in.)

Gas Meter Temp

Inlet Outlet
(°F) (°F)
58 58
60 59
60 59
61 59
62 59
63 59
64 59
64 60
64 61
64 61
66 60
65 60
65 60
65 60
65 60
66 61
66 61
65 60
67 61
68 63
69 64
69 64
68 63
68 63

Final Weight
(9)
1038.7
1020.5
850.7
1060.2

48.00
12.57

0.306
0.788
1.033

Tare Weight
(9)
685.0
692.2
664.1
1033.2

Total Weight Gain (g)
Moisture Volume (mL)

Weight of
Moisture (g)
353.7
328.3
186.6
27.0

895.6
895.6



Calculations for: Certainteed McAdam Zone 2 Dryer PM
Test#3

Client: CertainTeed
Job Number: 121811606

Plant: Zone 2 Dryer
Location: McAdam, NB
Test: PM-3
Date: 29-Oct-15
Personnel: TBH/AW

Calculated Parameters Isokineticity Checks
Stack Gas Pressure, Ps (in.Hg) 29.91 Check range Within Criteria
Stack Gas Molecular Weight, Dry Basis, Md (Ib/Ib-mole) 29.18 Check average Within Criteria
Volume of Water Vapour Collected, Vwc (cu.ft) 42.989
Stack Gas Moisture Content (% as decimal) 0.393
Stack Gas Molecular Weight, Wet Basis, Ms (Ib/lb-mole) 24.79
Traverse Time Stack Gas S-type Pitot, Orifice Stack Gas Gas Meter Isokinetics
Point Temp, Ts delta P delta H Velocity, Us Meter Press., Avg. Temp, Volume, Vol. @ Ref., |
(min) (R) (in. H20) (in. H20) (ft/s) Pm (in. Hg) Tm (R) Vm (cu. ft.) Vmc (cu. ft.) (%)
Traverse 1 1 4 703 0.30 0.72 35.86 29.95 518 1.930 2.069 101.55
2 8 703 0.48 1.15 45.36 29.98 520 2.370 2.536 98.40
3 12 703 0.51 1.22 46.76 29.99 520 2.460 2.633 99.10
4 16 703 0.58 1.39 49.86 30.00 520 2.610 2.792 98.54
5 20 703 0.63 1.51 51.97 30.01 521 2.750 2.940 99.56
6 24 703 0.68 1.63 53.99 30.02 521 2.840 3.034 98.90
7 28 702 0.71 1.71 55.13 30.03 522 2.900 3.096 98.69
8 32 702 0.80 1.93 58.52 30.04 522 2.890 3.084 92.61
9 36 703 0.82 1.98 59.29 30.05 523 3.160 3.369 100.01
10 40 702 0.68 1.64 53.95 30.02 523 2.860 3.047 99.24
11 44 702 0.50 1.21 46.26 29.99 523 2.460 2.615 99.35
12 48 701 0.38 0.92 40.30 29.97 523 2.160 2.297 100.02
Traverse 2 1 52 702 0.38 0.92 40.33 29.90 523 2.200 2.334 101.71
2 56 701 0.45 1.08 43.86 29.97 523 2.270 2414 96.59
3 60 701 0.56 1.36 48.93 29.98 523 2.710 2.883 103.41
4 64 702 0.63 1.52 51.93 30.00 524 2.450 2.603 88.09
5 68 702 0.70 1.69 54.74 30.01 524 2.870 3.050 97.94
[3 72 701 0.75 1.81 56.62 30.02 523 2.990 3.185 98.73
7 76 702 0.80 1.93 58.52 30.03 524 3.350 3.560 106.91
8 80 703 0.69 1.67 54.39 30.04 526 2.670 2.830 91.58
9 84 705 0.58 1.40 49.93 30.02 527 2.670 2.823 99.78
10 88 706 0.52 1.26 47.31 30.00 527 2.290 2.419 90.38
1 92 706 0.48 1.15 45.46 29.99 526 2.510 2.656 103.27
12 96 706 0.33 0.79 37.69 29.98 526 2.030 2.148 100.70
Total Average Average Average Average Average Average Total Total Average

96 703 0.58 1.40 49.46 30.00 523 62.400 66.416 98.54



Combustion Gas Data for: CertainTeed

Client: CertainTeed
Job Number: 121811606

Plant: Zone 2 Dryer
Location: McAdam, NB
Test: PM-3
Date: 29-Oct-15
Personnel: TBH/AW

Test Start: 2:30 PM
Test Finish: 3:00 PM

Time
(min)

0
5
10
15
20
25
30

Average:

02
(%)

16.9
16.8
16.9
16.8
16.8
16.7
17.0

16.8

co2
(%)

3.1
3.2
3.1
3.2
3.2
3.2
3.1

3.2

co
(ppm)

10.0
10.0
9.0

10.0
12.0
13.0
9.0

10.4

S02
(ppm)

0.0
0.0
0.1
0.0
0.0
1.0
1.0

0.3

NOx
(ppm)

75.0
76.0
81.0
81.0
79.0
79.0
80.0

78.7

NO
(ppm)

1.5
1.5
1.5
1.5
1.5
1.5
1.5

1.5

NO2
(ppm)

72
73
7
80
76
77
78

76



DATA ENTRY
CertainTeed
McAdam, NB

Fuel: #2 Fuel ol
Operating Conditions: Normal
Emission Control Equipment:

Stack Height from Grade: 6.7 m
Stack Diameter: 1.22 m

Reference Temperature, Tref (F): 77
(K): 298
Reference Pressure, Pref (in.Hg): 29.92
(Bar): 1.0
Parameter Symbol Units Test 1 Test 2 Test 3 Average
Test ID - - PM-1 PM-2 PM-3 -
Date - - 28-Oct-15 28-Oct-15 29-Oct-15 n/a
Start Time - - 2:45 PM 11:05 AM 2:15 PM n/a
End Time - - 4:30 PM 12:45 PM 4:00 PM n/a
Total Sampling Time - min 96 96 96 96
Stack Diameter D in. 48 48 48 48
[Average Stack Gas Temperature Ts F 241 242 243 242
Average Dry Gas Meter Temperature Tm F 56 59 63 59
[Barometric Pressure Pbar in.Hg 30.02 29.98 29.90 29.97
Stack Static Pressure Pstatic in.H20 0.20 0.20 0.20 0.20
[Average Pressure Drop (Head) dp in.H20 0.54 0.54 0.58 0.55
(Average deltaH Orifice dH in.H20 1.48 1.48 1.40 1.45
Average Meter Temperature Tm F 56 59 63 59
Gas Sample Volume Vm cu.ft 62.54 62.68 62.40 62.54
[Average Isokinetics 1 % 103.56 103.52 98.54 101.87
Nozzle Diameter Dn in. 0.306 0.306 0.306 0.306
Pitot Coefficient Cp - 0.788 0.788 0.788 0.788
Gamma, meter constant y - 1.033 1.033 1.033 1.033
[Reference Temperature Tref R 537 537 537 537
[Reference Pressure Pref in.Hg 29.92 29.92 29.92 29.92
Stack Gas Oxygen Content Co2 % 16.8 16.7 16.8 16.8
Stack Gas Carbon Dioxide Content Cco2 % 3.2 3.2 3.2 3.2
Stack Gas Nitrogen Content Cn2 % 80.0 80.1 80.0 80.0
Stack Gas Sulphur Dioxide Content Cso2 ppm 0.7 0.9 0.3 0.6
Stack Gas Nitrogen Oxides Content Cnox ppm 83.1 72.4 78.7 78.1
Stack Gas Carbon Monoxide Content Cco ppm 1.7 10.3 10.4 10.8
'Volume of Water Collected Vw mL 902.7 909.0 895.6 902.4
Particulate Collected from Filter - mg 17.8 20.0 12.6 16.8
Particulate Collected from Probe Wash - mg 0.9 16.0 5.2 7.4
Particulate Collected from Impinger Wash - mg 72.4 46.9 38.1 52.5
Total Particulate Collected (excl. impingers) Mp mg 18.7 36.0 17.8 24.2

Legend: F - degrees Fahrenheit
K - degrees Kelvin

Bar - bars

in.Hg - inches of mercury

in. - inches

in.H2O0 - inches of water
cu.ft - cubic feet

R - degrees Rankin
NOx - as NO2




CALCULATIONS
CertainTeed
McAdam, NB
Fuel: #2 Fuel oil
Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 6.7 m
Stack Diameter: 1.22 m

Variable Symbol Units Calculation Test1 Test 2 Test3 Average
Stack Area As sq.ft As=Pix ((D/12)*2)/ 4 12.57 12.57 12.57 12.57
sq.m As (sq.m) = As (sq.ft) x 0.0929 1.17 117 1.17 117
Barometric Pressure Pbar kPa Pbar (kPa) = Pbar (in.Hg) x 3.386 101.6 101.5 101.2 101.5
Stack Static Pressure Pstatic kPa Pstatic (kPa) = Pstatic (in.H20) x 0.249 0.05 0.05 0.05 0.05
/Avg. Stack Temperature Ts R Ts (R) = Ts (F) + 460 701 702 703 702.0
Avg. Meter Temperature Tm R Tm (R) = Tm (F) + 460 516 519 523 519.4
Nozzle Diameter Dn mm Dn (mm) = Dn (in.) x 25.4 8 8 8 7.8
'Gas Meter Pressure Pm in.Hg Pm = Pbar + (dH / 13.6) 30.13 30.09 30.00 30.1
Sample Volume at Ref Cond Vme cu.ft Vme = Tref/Pref x (Vm x Pmx y)/ Tm 67.66 67.33 66.42 67.1
cu.m Vme (cu.m) = 0.02832 x Vme (cu.ft) 1.92 1.91 1.88 1.90
Volume of Water Vapour Vwe cu.ft Ve =0.0480 x Vw 43.33 43.63 42.99 43.3
'Water Fraction Bwo - Bwo = Vwe / (Vwe + Ve ) 0.390 0.393 0.393 0.4
Molecular Weight, Dry Md Ib/lb-mol  [Md = 0.44 (Cco2) + 0.32 (Co2) + 0.28 (Cn2) 29.19 29.18 29.18 29.2
Molecular Weight, Wet Ms Ib/Ib-mol  [Ms = Md (1 - Bwo) + (18 x Bwo) 24.82 24.79 24.79 24.8
Stack Pressure Ps in.Hg Ps = Pbar + (Pstatic / 13.6) 30.03 29.99 29.91 30.0
Stack Gas Velocity Us fit/s Us = 85.33 x Cp x ((dP x Ts)/(Ps x Ms))*0.5 47.40 47.26 49.46 48.0
m/s Us (m/s) = 0.3048 x Us (ft/s) 14.45 14.41 15.07 14.6
Actual Stack Gas Flow Rate Q acfm Q=60 x Us x As 35,739 35,634 37,290 36,221
acmm  [Q(acmm) = Q(acfm) x 0.02831685 1,012 1,009 1,056 1,026
Dry Stack Gas Flow Rate Qs Refm Qs = Q x (1-Bwo) x (Tref/Ts) x (Ps/Pref) 16,745 16,581 17,294 16,873
Rems  [Qs (Rems) = 0.000472 x Qs (Refm) 7.90 7.83 8.16 8.0
Sulphur Dioxide - SO2
SO2 Measured Concentration Cso2 ppm Measurement from Flue Gas Analyzer 0.71 0.86 0.30 0.62
Uncorrected @ Ref Cond Cso2 mg/Rem  |Cso2 (mg/Rem) = Cso2 (ppm) x 2.62 1.87 2.25 0.79 1.63
SO2 Emission Rate ERso2 gls ERso2 = Cs02/1000 x Qs 0.01 0.02 0.01 0.01
kg/hr ERso2 (kg/hr) = 3.6 x ERso2 (g/s) 0.05 0.06 0.02 0.05
SO2 Concentration
Corrected to 11% 02 Cso2 mg/Rem  |Cs02 (11% 02) = Cso2 (mg/Rem) x (20.9-11) / (20.9-Co2) 4.50 5.32 1.92 3.91
Corrected to 3% 02 Cso2 mg/Rem  |Cso2 (3% 02) = Cso2 (mg/Rem) x (20.9-3) / (20.9-Co2) 8.14 9.61 3.46 7.07
Corrected to 12% CO2 Cso2 mg/Rem  [Cso2 (12% CO2) = Cso2 (mg/Rem) x (12/Ceo2) 6.92 8.39 2.99 6.10
Nitrogen Oxides - NOx
NOx Measured Concentration Cnox ppm Measurement from Flue Gas Analyzer 83.14 72.43 78.71 78.10
Uncorrected @ Ref Cond Cnox mg/Rem  |Cnox (mg/Rem) = Cnox (ppm) x 1.882 156.47 136.31 148.14 146.98
NOx Emission Rate ERnox gls ERnox = Cnox/1000 x Qs 1.24 1.07 1.21 117
kg/hr ERnox (kg/hr) = 3.6 x ERnox (g/s) 4.45 3.84 4.35 4.22
INOx Concentration
Corrected to 11% 02 Cnox mg/Rem  [Cnox (11% 02) = Cnox (mg/Rem) x (20.9-11) / (20.9-Co2) 376.65 322.73 361.10 353.49
'Corrected to 3% 02 Cnox mg/Rem  |Cnox (3% 02) = Cnox (mg/Rem) x (20.9-3) / (20.9-Co2) 681.01 583.52 652.90 639.14
Corrected to 12% CO2 Cnox mg/Rem  [Cnox (12% CO2) = Cnox (mg/Rem) x (12/Cco2) 578.90 509.28 564.09 550.75
/Carbon Monoxide - CO
/CO Measured Concentration Cco ppm Measurement from Flue Gas Analyzer 11.71 10.29 10.43 10.81
Uncorrected @ Ref Cond Cco mg/Rem  |Ceo (mg/Rem) = Ceo (ppm) x 1.145 13.41 11.78 11.94 12.38
/CO Emission Rate ERco ols ERco = Cco/1000 x Qs 0.11 0.09 0.10 0.10
kg/hr ERco (kg/hr) = 3.6 x ERco (g/s) 0.38 0.33 0.35 0.35
/CO Concentration
(Corrected to 11% 02 Ceo mg/Rem  |Ceo (11% 02) = Ceo (mg/Rem) x (20.9-11) / (20.9-Co2) 32.29 27.88 29.11 29.76
‘Corrected to 3% 02 Ceo mg/Rem  |Cco (3% 02) = Cco (mg/Rem) x (20.9-3) / (20.9-Co2) 58.38 50.42 52.63 53.81
Corrected to 12% CO2 Ceo mg/Rem  |Ceo (12% CO2) = Ceo (mg/Rem) x (12/Ceo2) 49.62 44.00 45.47 46.36
Particulate Concentration Cs mg/Rem  |Cs=Mp / Vme 9.76 18.91 9.46 12.71
Particulate Emission Rate ERp gis ERp = Cs/1000 x Qs 0.08 0.15 0.08 0.10
kg/hr ERp (kg/hr) = 3.6 x ERp (g/s) 0.28 0.53 0.28 0.36
Particulate Concentration
Corrected to 11% 02 Cs mg/Rem | Cs (11% 02) = Cs x (20.9-11) / (20.9-Co2) 23.49 44.76 23.07 30.44
Corrected to 3% 02 Cs mg/Rem  |Cs (3% 02) = Cs x (20.9-3) / (20.9-Co2) 42.48 80.94 41.71 55.04
‘Corrected to 12% CO2 Cs mg/Rem  |Cs (12% CO2) = Cs x (12/Cco2) 36.11 70.64 36.04 47.59

Legend: sq.ft - square feet
$g.m - square metres
Pi-3.142
R - degrees Rankin
ppm - parts per million

in.Hg - inches of mercury
cu.ft - cubic feet
cu.m - cubic metres

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)

Rcfm - dry Reference cubic feet per minute

mg/Rem - miligrams per dry Reference cubic metre
gls - grams per second

NOx - as NO2

acfm - actual cubic feet per minute

Rcms - dry Reference cubic metres per second




OFFICIAL STACK TESTING RESULTS
CertainTeed
McAdam, NB
Fuel: #2 Fuel oil

Operating Conditions: Normal
Emission Control Equipment:
Stack Height from Grade: 6.7 m
Stack Diameter: 1.22 m

NBDELG
Parameter Test 1 Test 2 Test 3 Average Limits

Test ID PM-1 PM-2 PM-3 - -
Test Date 28-Oct-15 28-Oct-15 29-Oct-15 - -
Stack Gas Temperature (C) 116 117 117 117 -
Moisture Content (%) 39.0 39.3 39.3 39.2 -
Velocity (m/s) 14.4 14.4 15.1 14.6 -
'Volumetric Flow (Rcms) 7.90 7.83 8.16 7.96 -
Oxygen - 02 (%) 16.8 16.7 16.8 16.8 -
Carbon Dioxide - CO2 (%) 3.24 3.21 3.15 3.20 -
Sulphur Dioxide - SO2

SO2 Measured Concentration (ppm) 0.71 0.86 0.30 0.62 -
Uncorrected at Ref Cond (mg/Rcm) 1.87 2.25 0.79 1.63 -
Emission Rate (kg/hr) 0.05 0.06 0.02 0.05 -
Nitrogen Oxides - NOx

NOx Measured Concentration (ppm) 83.1 72.4 78.7 781 -
Uncorrected at Ref Cond (mg/Rcm) 156 136 148 147 -
Emission Rate (kg/hr) 4.45 3.84 4.35 4.22 -
Carbon Monoxide - CO

CO Measured Concentration (ppm) 11.7 10.3 10.4 10.8 -
Uncorrected at Ref Cond (mg/Rcm) 13.4 11.8 11.9 12.4 -
Emission Rate (kg/hr) 0.38 0.33 0.35 0.35 -
Particulate Matter - PM

Particulate Concentration (mg/Rcm) 9.76 18.9 9.46 12.7 -
Particulate Emission Rate (kg/hr) 0.28 0.53 0.28 0.36 -

Legend: C - degrees Celsius

m/s - metres per second
Rcms - dry Reference cubic metres per second

ppm - parts per million

Ref Cond - Reference temperature and pressure (25 C and 101.3 kPa)
mg/Rcm - miligrams per dry Reference cubic metre

NOx - as NO2

ND - non-detectable




Particulate Recoveries: Impinger Catch, Probe Wash, Filter Catch

Client: CertainTeed

Facility: Zone 2 Dryer

Location: McAdam, NB
Job Number: 121811606

IMPINGER CATCH
Beaker Pre Weights Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Sample Rinse Total Rinse Date Particulate Particulate
D Analysed by Sample + Tare Collected Water Water Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average Rinse (g) Q) () ()] ()] Trial 1 Trial 2 Trial 3 Average
G5 112.8749 | 112.8750 112.8750 PM-1 1345.9 376.0 902.7 9.6 76.8 112.9479 112.9484 112.9482 0.0732 0.0724
D3 107.1630 | 107.1630 107.1630 PM-2 1390.5 378.1 909.0 20.4 123.8 107.2109 107.2114 107.2112 0.0482 0.0469
D2 112.1295 | 112.1296 112.1296 PM-3 1335.7 378.3 895.6 16.9 78.7 112.1682 112.1687 112.1685 0.0389 0.0381
Conc. (g/mL)|
D6 110.4609 | 110.4610 110.4610 I WB 455.3 390.0 65.3 65.3 110.4617 110.4615 110.4616 0.0007 0.000010
PROBE WASH
Beaker Pre Weights (g) Recoveries Beaker Post Weights (g) Uncorrected Corrected
Container Date Sample ID Jar + Jar Recovered Rinse Total Date Particulate Particulate
D Analysed by Acetone Tare Acetone Acetone Acetone Analysed by Weight (g) Weight (g)
Trial 1 Trial 2 Trial 3 Average ()] () () Q) Trial 1 Trial 2 Trial 3 Average
N1 112.7058 112.7057 112.7058 PM-1 352.8 302.3 50.5 50.5 112.7064 112.7069 112.7067 0.0009 0.0009
S5 108.9285 | 108.9283 108.9284 PM-2 424.3 301.6 122.7 122.7 108.9442 108.9447 108.9445 0.0160 0.0160
L6 109.8359 109.8359 109.8359 PM-3 386.7 299.1 87.6 87.6 109.8408 109.8413 109.8411 0.0052 0.0052
Conc. (g/mL]
G1 117.3946 | 117.3947 117.3947 I AB 355.6 326.2 29.4 29.4 117.3931 117.3926 117.3929 -0.0018 0.000000
Density of Acetone:  0.7850  g/ml
FILTER CATCH
Pre Weights (g Post Weights (g; Particulate
Filter ID Sample ID Date: Weight
Analysed by * Analysed by from Filter (g)
Trial 1 Trial 2 Trial 3 Average Trial 1 Trial 2 Trial 3 Average
0922-26 0.3698 0.3693 0.3696 PM-1 0.3873 0.3874 0.3874 0.0178
0922-23 0.3704 0.3700 0.3702 PM-2.1 0.3750 0.3751 0.3751 0.0049
0922-30 0.3689 0.3686 0.3688 PM-2.2 0.3835 0.3843 0.3839 0.0152
0922-21 0.3698 0.3694 0.3696 PM-3 0.3820 0.3825 0.3823 0.0126




CertainTeed
Zone 2 Dryer
Stack Gas Velocity Profiles
McAdam, NB

121811606

Test #1 =i Traverse |

g Traverse 2

18.00
_ 16.00 -

2 14.00 -

E 1200 +=or

1 2 3 4 5 6 7 8 9 10 11 12

Traverse Point

Test #2 e Traverse 1
=== Traverse 2

20.00

18.00

16.00 -

14.00 -

12.00

10.00 *—I—/ B
8.00
6.00
4.00

2.00
0.00 \ \ \

Velocity (m/s)

Traverse Point

Test #3

e=f== Traverse 1

g Traverse 2

20.00
18.00
16.00 -
14.00 -
12.00 -
10.00
8.00
6.00
4.00
2.00
0.00 \ \ \

1 2 3 4 5 6 7 8 9 10 11 12

Velocity (m/s)

Traverse Point




Project: _ \2131160(  Certenlbecd

Hand Calculations

Test: deg § ng#,r M- 2 Page 1 0f 6
Date: wiay
Analyst. TE}:L
Absolute stack gas pressure (Ps) in in.Hgis:
Ps - .Pbar + Pm in.HzO
13.6 in.H,O/in.Hg
Ps = 29968 + 010
13.6
Ps = 2,_°| 99 inHg
The molecular weight of the stack gas on a dry basis (Md) in 1b/1b-mole is:
Md = 044 (%CO0;) + 0.32 (%0) + 0.28[ (%Ny)]
Md = 044 x NH + 032x 4066 + 028(BOG3 + 7~ )
+ 0.40( + )
Md = 201 4+ 469 4+ 27.5% + ~
Md = 79 .34 1b/1b-mole

The volume of water vapour collected at reference conditions (Vwc) in ft’ is:

Vwe

Vwe = 0.0480 x +231. 0

Vwe = JH4-90 i

0.0480 ft*/mL x volume of moisture collected mL.




Hand Calculation$
Page 2 of 6

The average _H orifice inin.H,O is:

_Horifice 5y = 2_Horifice
# points

_Horifice,y, = 21.39
4

_Horifice np, = 0.4l inH0

The pressure at the gas meter (Pm) in in.Hg is:

_Horifice,,, in.H,O

Pm = P
13.6 1n.H,O/in.Hg
Pm = 2999+ 0990
136
Pm = 29493 + _ 0-O 7|
Pm = 20.0< in.Hg

The temperature of the gas meter (Tm) in °R is:

Tm 2 meter temp. °F

+ 460

# points

223+ 460
4%

@8.25 + 460
Tm = 5208 3\ R

Tm

Tm
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The total volume of gas metered (Vm) in ff’ is:

Vm = Vit - Vif?
Vin = 215.8° - _|0Y.96
Gr Vm = 50,84

The dry gas volume at reference conditions (Vmc) in ft’ is:

Trr °R Pm inHg meft’x)’
Vme = X
Prrin.Hg Tm °R
Vme = 931 x 300V yx SO.8Y x  5.43Y4
299 519.3|
v |vme = 50,55 R x1m*/35318 = __[1Y13

The stack gas moisture content, i.e. the proportion by volume of water vapour in the gas
stream (Bwo) is:

Vwe f2
Bwo =
Vwe f£ + Vme ft?
Bwo - = 34.90
M990 + S0 DY
Bwo = (2.':1[2 1
1
Bwo = D. '-IO}




A

Hand Calculations

Page 4 of 6

The Molecular weight of the stack gas on a wet basis (Ms) in Ib/lb-mole is:

Ms = Mdlb/b-mole( 1-Bwo ) + 18Ib/lb-mole x Bwo

Ms = 2934 x(1-_O.40F )Y+ 18x (8.Y4%)

Ms = -39 x _0.59 + 7.3

Ms = 1Y ¥ 1b/lb-mole
The average temperature of the stack (Ts avg) In °Ris:

XTs °F
Tswp = + 460
~Fpomnts
TSap = +099 4+ 460
4

Tsap = 115 3§ + 460

TSae = 35S 79 °rR
The average velocity (Us ,,;) of the stack in ft/s is:

T2-| .
zv U, =sssc, [FTa _ bs Hos) 9 G5
Usag = Fs-Ms o) (LB 7
~# points
USI =—3-al—s-———l ﬁ/S -/
USag = 0.20 :
A

9.6 f/s xIm/3281ft = _ (2.07F mfs




Hand Calculations
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The cross-sectional area of the stack (As) in ft’ is:

As = O f)

As = Tl y
4

As = 07854 x I,

As = 2.9 f?

The volumetric stack gas flowrate on a dry basis at reference conditions (Qs) in ft*/hr is:

Q = 3600 s/hr x Usf/s x Asf> x (1-Bwo) x TR Psin.Hg
X
Tsavg. °R P, ref in.H g
Qs = 3600 x 3t x _Jus$? x(1-01¢¥ )x $3¥ % 72949
35 ¥4 29.92
Q = 3600x 32062 x (LSF x _6.§9 x_a ¥ x_ | ooz
QB = T9F 220 fMmrx1hr/60min= (2 $8F fmin

Q = Y L4 f¥min x 1 m>/3531 > x 1 min/60s = 9 ,-E]ﬂ_ m’/s




Hand Calculations
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The total amount of particulate matter collected (Mp) in mg is:

Mp = 21.{ mg

The concentration of the particulate matter in the stack gas on a dry basis at reference
conditions (Cp) in Ib/ft’ is: I

P Mp mg
Cp = 2205 x 107 Ib/mg x
Vme f°
Ccp = 2205 x 10%b/mg x _ 2\, |
S0
. _‘?— 3
Cp = A.1oXo”  1/f* x453,590mg/lb x3531 2 /m’ = _[4. F  mgm’

The emission rate of the particulate matter from the stack on a dry basis at reference
conditions (ERp) in Ib/hr is:

CpIb/f® x Qs fi¥/hr

1

Emp

ERp q 7.06/0’-?' x 751 Lo

ERp = 0. 45 Ibmr x1kg/2200b= 0.3  xehr "
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Environment and Climate Change Canada

Report Preview

Company Details

Name

CertainTeed Canada, Inc.

Report Details
Report Status:

Ready to Submit -

Reporting Period:
2017

Facility Name:

McAdam Wallboard Plant

Facility Address:

57 Quality Way McAdam (New Brunswick) E6J 1B1Canada

Report Type:
Report ECCC & NB

Report Update Comments:

Verify Facility Information
Please verify the following information.

Company Information

Legal Name * CertainTeed Canada, Inc.

English Trade Name CertainTeed Gypsum

French Trade Name
Business Number 808787147

DUNS Number

Page 1 of 11 Printed on 2020-04-09 11:01:16 AM



Environment and Climate Change Canada

Facility Details

Facility Name *

Physical Address *

Primary NAICS Code *
GHGRP ID

NPRI'ID

Reporter

Name *
Position *

Mailing Address *
Physical Address *

Email Address *
Telephone Number *

Ext.

McAdam Wallboard Plant

57 Quality Way McAdam (New Brunswick) E6J 1B1
Canada 45.59360 -67.30960

327420
0 (GHGRP ID to be assigned by ECCC)

5095

Stephen Dennis
Snr Automation Specialist

57 Quality Way Mcadam (New Brunswick), E6J 1B1,
Canada

57 Quality Way Mcadam (New Brunswick), E6J 1B1,
Canada

steve.dennis@saint-gobain.com

5067847008

Authorized Signing Officer (Certifying Official)

Name *
Position *

Mailing Address *

Physical Address *

Email Address *
Telephone Number *
Ext.

Page 2 of 11

Alexey Avdyushin
Regional Manager, EHS&S

2424 Lakeshore Road West, Mississauga (Ontario),
L5J 1K4, Canada

2424 Lakeshore Road West, Mississauga (Ontario),
L5J 1K4, Canada

alexey.avdyushin@saint-gobain.com

9054032797
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Environment and Climate Change Canada

Parent Company Information
SAINT-GOBAIN CORPORATION
Legal Name * SAINT-GOBAIN CORPORATION

Percentage of ownership of the reporting company *  100.00

Physical Address * 750 E Swedesford Road Valley Forge
(Pennsylvania), 19482, United States

Business Number ** 121891469

DUNS Number

Facility Activities
Activities
You must select at least one activity

None of the above

Section A

Report the direct greenhouse gas emissions for this facility for the period identified above.

Click Validate to check for errors and Save/Continue to save the information. If there are any errors, they will
be flagged. If there are no errors, the page will be Complete.

N/A = Not ApplicableMDM = Monitoring or Direct MeasurementMB = Mass BalanceEF = Emission FactorsEE
= Engineering Estimates

Stationary Fuel Combustion Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Carbon 12898.4 12898.4
O Dioxide O O O
(CO2)
Methane X 0.336 8.400
O A O O O
Nitrous 0.225 67.050
O Oxide O O] O
(N20)
Sub-total 12973.850
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Environment and Climate Change Canada

Industrial Process Emissions

N/A

Sub-total

Venting Emissions (including vented Formation CO2)

N/A

Sub-total

Substance MDM ** MB **
Name

Carbon

Dioxide [l [l
(CO2)

Meth
(CeH4§me u u

Nitrous
Oxide ] ]
(N20)

Substance MDM ** MB **
Name

Carbon
Dioxide ] ]
(CO2)

Meth
(CeH4<';1ne u u

Nitrous
Oxide [l [l
(N20)

Flaring Emissions

N/A

Page 4 of 11

Substance MDM ** MB **
Name

Carbon

Dioxide O O
(CO2)

Methane

(CH4) O O

EF **

EF **

O

EF **

EE *%

EE **

O

EE *%*

Emissions Emissions(
(t) ** t CO2e)

Emissions Emissions(
(t) ** t CO2e)

Emissions Emissions(
(t) ** t CO2e)
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Nitrous

Oxide O O O O
(N20)

Sub-total

Leakage Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Carbon

Dioxide [ L] L] [
(CO2)
Methane

X

Methane | O O O O
Nitrous

Oxide L] L] L] [
(N20)

Sub-total

On-site Transportation Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Carbon 88.2 88.2
O] Dioxide O] O] O
(CO2)
O Methane O O O 0.03728 0.93200
(CH4)
Nitrous 0.05203 15.50494
O] Oxide O] O] O
(N20)
Sub-total 104.63694

Waste Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
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Carbon

Dioxide O O O O
(CO2)

Methane [ O O O

Nitrous

Oxide O O O O
(N20)

Sub-total

Wastewater Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Carbon

Dioxide [ L] L] [
(CO2)
Methane

X

Methane | O O O O
Nitrous

Oxide L] L] L] [
(N20)

Sub-total

Section B

Report the direct greenhouse gas emissions for this facility for the period identified above.Click Validate to
check for errors and Save/Continue to save the information. If there are any errors, they will be flagged. If
there are no errors, the page will be Complete.

Note: CO2 emissions from biomass combustion are not included in the total reported to Environment and
Climate Change Canada.

N/A = Not ApplicableMDM = Monitoring or Direct MeasurementMB = Mass BalanceEF = Emission FactorseEE
= Engineering Estimates

Biomass Combustion Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
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Carbon
Dioxide

(CO2)
Section C

Report the direct emissions of HFCs, PFCs and SF6 from industrial processes and industrial product use

only for this facility for the period identified above.

Click Validate to check for errors and Save/Continue to save the information. If there are any errors, they will

be flagged. If there are no errors, the page will be Complete.

N/A = Not ApplicableMDM = Monitoring or Direct MeasurementMB = Mass BalanceEF = Emission FactorsEE
= Engineering Estimates

Hydrofluorocarbon (HFC) Emissions

N/A

Page 7 of 11

HFC-23
(CHF3)

HFC-32
(CH2F2)

HFC-41
(CH3F)

HFC-43-
10mee
(C5H2F10

)

HFC-125
(C2HF5)

HFC-134
(C2H2F4)

HFC-134a
(C2H2F4)

HFC-143
(C2H3F3)

HFC-143a

Substance MDM **
Name

O

O

MB **

O

EF **

EE ** Emissions Emissions(
(t) ** t CO2e)
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XI

Total

Perfluorocarbon (PFC) Emissions

N/A

XI

X]

Page 8 of 11

(C2H3F3)

HFC-152a
(C2H4F2)

HFC-
227ea
(C3HF7)

HFC-
236fa
(C3H2F6)

HFC-
245ca
(C3H3F5)

Substance MDM **

Name

Perfluoro
methane
(CF4)

Perfluoroe
thane
(C2F6)

Perfluorop
ropane
(C3F8)

Perfluorob
utane
(C4F10)

Perfluoroc
yclobutan
e (c-
C4F8)

O

MB **

O

EF **

EE ** Emissions Emissions(
(t) ** t CO2e)
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Perfluorop
entane
(C5F12)

Perfluoroh

exane O O O I
(C6F14)

Total

Sulphur Hexafluoride (SF6) Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Sulphur

hexafluori [ O] O] O
de (SF6)

Summary

No input required - GHG totals are calculated automatically.

Total GHG Emissions for the Facility

Emissions (t) Emissions (t CO2e)
Carbon Dioxide (CO2) 12986.6 12986.6
Methane (CH4) 0.37328 9.33200
Nitrous Oxide (N20) 0.27703 82.55494
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF6)
Facility Total reported to Environment and Climate Change Canada: 13078.48694

Carbon dioxide (CO2) from biomass combustion:
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Facility Total reported to New Brunswick: 13078.48694

Comments
This section is optional.

Enter any comments you wish to include related to the information you have reported.
General Comments will not be published.

General Comments

Comments: (max 4000 characters)

Reasons for Changes in GHG Emissions from Previous Year

Select the applicable reason or reasons

Additional Information: **

File Name

Date

Confidentiality Request
Environment and Climate Change Canada Confidentiality Request

The Canada Gazette Notice indicated that the Minister of the Environment intends to publish GHG emission
totals by gas, by facility. Under the Canadian Environmental Protection Act, 1999 (CEPA 1999), you can
request that part or all of the information that you have provided in this report be treated as confidential. You
must provide appropriate justification to support this request (see Help for more information).

Are you requesting confidentiality of this report under CEPA 19997 *

No

If yes, you must upload a document containing your written request to Environment and Climate Change
Canada with your report submission that includes:
- Identification of the specific information that you wish to keep confidential
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- Appropriate justification and supporting documentation

An Environment and Climate Change Canada representative will be in contact with you regarding your
request.

Click on the icon located to the right of your screen to upload your Environment and Climate Change Canada
Confidentiality Request.

File Name Date
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Environment and Climate Change Canada

Report Preview

Company Details

Name

CertainTeed Canada, Inc.

Report Details
Report Status:

Ready to Submit -

Reporting Period:
2018

Facility Name:

McAdam Wallboard Plant

Facility Address:

57 Quality Way McAdam (New Brunswick) E6J 1B1Canada

Report Type:
Report ECCC & NB

Report Update Comments:

Verify Facility Information
Please verify the following information.

Company Information

Legal Name * CertainTeed Canada, Inc.

English Trade Name CertainTeed Gypsum

French Trade Name
Business Number 808787147

DUNS Number

Page 1 of 11 Printed on 2020-04-09 11:11:44 AM



Environment and Climate Change Canada

Facility Details

Facility Name *

Physical Address *

Primary NAICS Code *
GHGRP ID

NPRI'ID

Reporter

Name *
Position *

Mailing Address *
Physical Address *

Email Address *
Telephone Number *

Ext.

McAdam Wallboard Plant

57 Quality Way McAdam (New Brunswick) E6J 1B1
Canada 45.59360 -67.30960

327420
0 (GHGRP ID to be assigned by ECCC)

5095

Stephen Dennis
Snr Automation Specialist

57 Quality Way Mcadam (New Brunswick), E6J 1B1,
Canada

57 Quality Way Mcadam (New Brunswick), E6J 1B1,
Canada

steve.dennis@saint-gobain.com

5067847008

Authorized Signing Officer (Certifying Official)

Name *
Position *

Mailing Address *

Physical Address *

Email Address *
Telephone Number *
Ext.

Page 2 of 11

Alexey Avdyushin
Regional Manager, EHS&S

2424 Lakeshore Road West, Mississauga (Ontario),
L5J 1K4, Canada

2424 Lakeshore Road West, Mississauga (Ontario),
L5J 1K4, Canada

alexey.avdyushin@saint-gobain.com

9054032797
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Parent Company Information
SAINT-GOBAIN CORPORATION
Legal Name * SAINT-GOBAIN CORPORATION

Percentage of ownership of the reporting company *  100.00

Physical Address * 750 E Swedesford Road Valley Forge
(Pennsylvania), 19482, United States

Business Number ** 121891469

DUNS Number

Facility Activities
Activities
You must select at least one activity

None of the above

Section A

Report the direct greenhouse gas emissions for this facility for the period identified above.

Click Validate to check for errors and Save/Continue to save the information. If there are any errors, they will
be flagged. If there are no errors, the page will be Complete.

N/A = Not ApplicableMDM = Monitoring or Direct MeasurementMB = Mass BalanceEF = Emission FactorsEE
= Engineering Estimates

Stationary Fuel Combustion Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Carbon 15669.3 15669.3
O Dioxide O O O
(C0O2)
Methane X 0.4 10.0
O A O O O
Nitrous 0.2695 80.3110
O Oxide O O O
(N20)
Sub-total 15759.6110
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Industrial Process Emissions

N/A

Sub-total

Venting Emissions (including vented Formation CO2)

N/A

Sub-total

Substance MDM ** MB **
Name

Carbon

Dioxide [l [l
(CO2)

Meth
(CeH4§lne u u

Nitrous
Oxide ] ]
(N20)

Substance MDM ** MB **
Name

Carbon
Dioxide ] ]
(CO2)

Meth
(CeH4<';1ne u u

Nitrous
Oxide [l [l
(N20)

Flaring Emissions

N/A

Page 4 of 11

Substance MDM ** MB **
Name

Carbon

Dioxide O O
(CO2)

Methane

(CH4) O O

EF **

EF **

O

EF **

EE *%

EE **

O

EE *%*

Emissions Emissions(
(t) ** t CO2e)

Emissions Emissions(
(t) ** t CO2e)

Emissions Emissions(
(t) ** t CO2e)
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Sub-total

Leakage
N/A

Sub-total

On-site Transportation Emissions

N/A

O

O

Sub-total

Nitrous

Oxide ]
(N20)
Emissions

Substance MDM **
Name

Carbon
Dioxide
(C0O2)

Methane
(CH4) O

Nitrous
Oxide
(N20)

Substance MDM **
Name

Carbon
Dioxide ]
(CO2)

Methane
(CH4) O

Nitrous
Oxide
(N20)

Waste Emissions

N/A

Page 5 of 11

Substance MDM **

Name

MB **

MB *%

O

MB **

O O
EF ** EE **
O O
O O

O O
EF ** EE **
O

O

O
112.22146

EF ** EE **

Emissions Emissions(
(t) ** t CO2e)

Emissions Emissions(

(1) ** t CO2e)
109.2 109.2

0.04612  1.15300
0.00627  1.86846

Emissions Emissions(
(t) ** t CO2e)
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Carbon

Dioxide O O O O
(CO2)

Methane [ O O O

Nitrous

Oxide O O O O
(N20)

Sub-total

Wastewater Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Carbon

Dioxide [ L] L] [
(CO2)
Methane

X

Methane | O O O O
Nitrous

Oxide L] L] L] [
(N20)

Sub-total

Section B

Report the direct greenhouse gas emissions for this facility for the period identified above.Click Validate to
check for errors and Save/Continue to save the information. If there are any errors, they will be flagged. If
there are no errors, the page will be Complete.

Note: CO2 emissions from biomass combustion are not included in the total reported to Environment and
Climate Change Canada.

N/A = Not ApplicableMDM = Monitoring or Direct MeasurementMB = Mass BalanceEF = Emission FactorseEE
= Engineering Estimates

Biomass Combustion Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
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Carbon
Dioxide

(CO2)
Section C

Report the direct emissions of HFCs, PFCs and SF6 from industrial processes and industrial product use

only for this facility for the period identified above.

Click Validate to check for errors and Save/Continue to save the information. If there are any errors, they will

be flagged. If there are no errors, the page will be Complete.

N/A = Not ApplicableMDM = Monitoring or Direct MeasurementMB = Mass BalanceEF = Emission FactorsEE
= Engineering Estimates

Hydrofluorocarbon (HFC) Emissions

N/A

Page 7 of 11

HFC-23
(CHF3)

HFC-32
(CH2F2)

HFC-41
(CH3F)

HFC-43-
10mee
(C5H2F10

)

HFC-125
(C2HF5)

HFC-134
(C2H2F4)

HFC-134a
(C2H2F4)

HFC-143
(C2H3F3)

HFC-143a

Substance MDM **
Name

O

O

MB **

O

EF **

EE ** Emissions Emissions(
(t) ** t CO2e)
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XI

Total

Perfluorocarbon (PFC) Emissions

N/A

XI

X]

Page 8 of 11

(C2H3F3)

HFC-152a
(C2H4F2)

HFC-
227ea
(C3HF7)

HFC-
236fa
(C3H2F6)

HFC-
245ca
(C3H3F5)

Substance MDM **

Name

Perfluoro
methane
(CF4)

Perfluoroe
thane
(C2F6)

Perfluorop
ropane
(C3F8)

Perfluorob
utane
(C4F10)

Perfluoroc
yclobutan
e (c-
C4F8)

O

MB **

O

EF **

EE ** Emissions Emissions(
(t) ** t CO2e)
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Perfluorop
entane
(C5F12)

Perfluoroh

exane O O O I
(C6F14)

Total

Sulphur Hexafluoride (SF6) Emissions

N/A Substance MDM ** MB ** EF ** EE ** Emissions Emissions(
Name (t) ** t CO2e)
Sulphur

hexafluori [ O] O] O
de (SF6)

Summary

No input required - GHG totals are calculated automatically.

Total GHG Emissions for the Facility

Emissions (t) Emissions (t CO2e)
Carbon Dioxide (CO2) 15778.5 15778.5
Methane (CH4) 0.44612 11.15300
Nitrous Oxide (N20) 0.27577 82.17946
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF6)
Facility Total reported to Environment and Climate Change Canada: 15871.83246

Carbon dioxide (CO2) from biomass combustion:
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Facility Total reported to New Brunswick: 15871.83246

Comments
This section is optional.

Enter any comments you wish to include related to the information you have reported.
General Comments will not be published.

General Comments

Comments: (max 4000 characters)

Reasons for Changes in GHG Emissions from Previous Year

Select the applicable reason or reasons

Additional Information: **

File Name

Date

Confidentiality Request
Environment and Climate Change Canada Confidentiality Request

The Canada Gazette Notice indicated that the Minister of the Environment intends to publish GHG emission
totals by gas, by facility. Under the Canadian Environmental Protection Act, 1999 (CEPA 1999), you can
request that part or all of the information that you have provided in this report be treated as confidential. You
must provide appropriate justification to support this request (see Help for more information).

Are you requesting confidentiality of this report under CEPA 19997 *

No

If yes, you must upload a document containing your written request to Environment and Climate Change
Canada with your report submission that includes:
- Identification of the specific information that you wish to keep confidential
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- Appropriate justification and supporting documentation

An Environment and Climate Change Canada representative will be in contact with you regarding your
request.

Click on the icon located to the right of your screen to upload your Environment and Climate Change Canada
Confidentiality Request.

File Name Date
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