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EXECUTIVE SUMMARY

Northern Pulp Nova Scotia Corporation, referred to herein as Northern Pulp, retained Stantec
Consulting Lid. to conduct source emissions testing at the Kraft pulp mill in New Glasgow, Nova
Scotia. Source emissions testing were conducied on the Recovery Boiler and the Power Boiler to
fulfill the conditions specified in the current Certificate of Approval to Operate {CoA) 2011-
076657-R03. The source emissions testing campaign was performed according to the pre-test
plan submitted to the Nova Scotia Department of Environment. The testing was conducted
during the week of March 9th, 2015.

In this report, source emissions testing data are presented for measurements which include
combustion gases and total particulate matter (PM) as well as exhaust gas temperature,
exhaust flow rate, moisture content, velocity, and volumetric flow rate. The scope of work for
the testing campaign is summarized in Table E.1.

Table E.1 Summary of Scope
Number of
Source Samples per Parameter Sampling Method
Source

Recovery Boiler 3 Total Particulate Matter (Pi) EPS 1/RM/8
U 3 Combustion Gases EPS 1/RM/15

Power Boiler 3 Total Particulate Matier (PM) EPS 1/RM/8
3 Combustion Gases EPS 1/RM/15

The average measured concentration of PM from the Power Boiler was 155 mg/Rm? (corrected
o 11% Oa). which is above the respective regulatory stack limit of 150 mg/Rm3 presented in
Table 1 of the facility’s Approval. The measured concentration of PM from the Recovery Boiler
was 833 mg/Rm? (comected to 11% Oz}, which is above the regulatory limit of 375 mg/Rm?3
presented in Table 1 of the facility's Approval.
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SOURCE EMISSIONS TESTING - RECOVERY BOILER AND POWER BOILER, WINTER 2015

1.0 INTRODUCTION

Northern Pulp Nova Scotia Corporation, referred to herein as Northern Pulp, retained Stantec
Consulting Ltd. {Stantec) to conduct source emissions testing at the Kraft pulp mill in New
Glasgow, Nova Scotia. Source emissions testing were conducted on the Recovery Boiler and the
Power Boiler. The source emissions testing campaign was performed according the pre-test plan
submitted on February 2314, 2015 to the Nova Scotia Department of Environment, following
methods published by ihe United States Environmental Protection Agency and Environment
Canada. The testing was conducted during the week of March 9h, 2015.

In this report, source emissions testing data are presented for combustion gases (oxygen, carbon
dioxide, nitrogen oxides, sulphur dioxide, and carbon monoxide), total particulate matter {PM),
exhaust gas temperature, exhaust flow rate, moisture content, velocity, and volumetric flow
rate.

This report is in five sections. Section 1 contains the introduction and the scope of work for the
project. The study approach and a brief description of the various parts of the project are in
section 2. Seciion 3 contains a brief description of the testing methodologies, equipment, and
calibration techniques used during the source emissions testing program. In Section 4, the results
of the source emissions testing are presented and discussed, and concluding remarks are
presented in Section 5. Appendices A through D contain supporting information for the report.

2.0 OVERALL APPROACH

The project consisted of five parts:

—

Submission of the Pre-test Plan;

Site Preparation and Preliminary Survey:

2
3. On-site Source Emissions Testing:
4. Laboratory Analysis; and

5

Information Review and Reporting.
Each of these parts is described below.

2.1 SUBMISSION OF PRE-TEST PLAN

The on-site testing was conducted in accordance with the Pre-Test Plan submitted on February
239, 2015 to Nova Scotia Environment (NSE). The Pre-Test Plan outlined the contaminants to be
tested, as well as the methodologies proposed for conducting the source testing on the exhaust
stacks. Appendix A provides a copy of the plan.
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SOURCE EMISSIONS TESTING - RECOVERY BOILER AND POWER BOILER, WINTER 2015

2.2 ON-SITE SOURCE EMISSIONS TESTING

Stantec set up the source emiissions testing equipment and conducted a preliminary survey fo
measure the exhaust gas temperature, velocity, and flue gas composition for those sources
requiring parficulate testing. The data from this 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) for particulate matter sampling.

Three (3) tests for total particulate matter were conducied at defined sampling locations within
the cross-section of the exhaust stacks of the Recovery Boiler and the Power Boiler. Three fesis
for combustion gases were also conducted, near the cenire of the exhaust stacks of the
Recovery Boiler and the Power Boiler. All testing was completed in compliance with the
sampling methods presented in Table 2.1, in accordance with the Air Quality Reguiation, under
the Environment Act, Section 112 issued by Nova Scotia Environment {NSE} and the requirements
of the facility's approval (2011-076657-R03} issued by the NSE.

The methodologies used for testing the emissions from each exhaust stack are summarized in
Table 2.1.

Table 2.1 Source Emissions Testing Matrix
Number of
Source Samples per Approval Parameter Sampling Method
s Condition
ource
Total Particulate Matter
&, PS 1/RM/8
Recovery Boiler 3 al {PM) Sy
3 S Combustion Gases EPS 1/RM/15
Total Pariculate Matier
: R
Power Boiler 3 é-a) (PM) EPS 1/RM/8
3 - Combustion Gases EPS 1/RM/15

23 INFORMATION REVIEW AND REPORTING

The data collected in the field, along with data from the laboratory analyses, were entered into
the Stantec's source emissions testing spreadsheets for analysis. Emissions calculations were then
performed to produce the detailed source emissions testing information. Spreadsheet
calculations were verified by hand, and numerous spot checks of spreadsheet formulas were
conducted to ensure the accuracy of data. Summary tables were prepared and incorporated
into this report for submission to Northern Pulp.
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SOURCE EMISSIONS TESTING — RECOVERY BOILER AND POWER BOILER, WINTER 2015

3.0 TEST METHODS, EQUIPMENT, AND CALIBRATIONS

This section contains a description of the methods and equipment used to conduct the source
emissions testing campaign. The calibrafion procedures used to ensure the quality of the source
emissions testing data are also summarized in this section.

3.1 SAMPLING PROCEDURES AND EQUIPMENT

The following sub-sections contain brief descriptions of the sampling equipment and
methodologies used during the source emissions testing campaign.

3.1.1 Total Pariculate Matier

Particulate matter emissions from the exhaust stacks were measured in accordance with the
Environment Canada Reference Method EPS 1/RM/8, entitied Reference Methods for Source
Testing: Measurement of Releases of Particulate from Stationary Sources.

The sampling train, used specifically for isokinetic sampling of particulate matter, is described in
detail in EPS 1/RM/8, and is generally referred to as the '‘Method 5' sampling train for particulate
matter, named after the United States Environmental Protection Agency (US EPA) protocol. 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 to
the pump and control console. A schematic of the sampling system is shown in Figure 3.1. The
operafion of the Method 5 sampling train can be generally described as follows,

Exhaust gases are drawn through the probe nozzle at or near isokinefic conditions (i.e.. where
the gas velocity in the nozzle is at the same velocity as the gasin the stack). The gases are then
drawn through the inner stainless sieel 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 conirol
console, the desired nozzle flow rate is determined from the differential pressure across a
cdlibrated 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 {o cool the
gases and condense the moisture in the gas, before the gas enters the umbilical cord.

The umbilical cord caries 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 train. A calibrated dry gas meter records the volume of gas
sampled.
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SOURCE EMISSIONS TESTING - RECOVERY BOILER AND POWER BOILER, WINTER 2015

After completion of testing, the impingers are re-weighed, with the difference in mass
comesponding to the mass of water collected. This measurement is used to calculate the
moisture content of the exhaust gos.

Prior to the particulate matter testing, filters were conditioned and pre-weighed. Following the
testing, particulate matter was recovered from the nozzle, the sampling probe and the in-line
filter. Following testing, the filter containing the particulate sample, was conditioned and
weighed, and the net weight of the collected particulate matter was determined. After each
test, the probe and nozzle were rinsed with acetone and this acetone was collected, placed
into a pre-weighed container and evaporated until dry. The amount of parficulate for each
part of the sample was determined gravimetrically, and the mass of particulate matter
collected for each test was calculated as the sum of the particulate matter collected in the
filter, probe, and nozzle rinse. The contents of the water filled impingers were also recovered
gravimetrically for particulate matter and reported separately as requested by the NSE. These
recoveries were performed at Stantec's laboratory in Fredericton, New Brunswick. Appendix B
contains the equipment calibration data.

3.1.2 Combustion Gases

The combustion gases (O3, CO2, CO, NOx, and 5O2) from the boilers were 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 Burners. In this method, samples of flue gas
are drawn through a probe, non-isokinetically, from a single point near the centre of the stack.
An ENERAC Model 500 Micro-Emission Analyzer, manufactured by ENERAC Inc., was used to
conduct the sampling. The Model 500 is equipped with a flue gas probe that has an integrated
filter trap and condensate trap, and a housing unit that contains the pump and the
electrochemical cells which are used to measure concentrations of sulphur dioxide, nitrogen
oxides, carbon monoxide, carbon dioxide, and oxygen. The ENERAC Model 500 Micro-Emission
Analyzer is manufactured and calibrated to confirm accuracy. Calibration data isincluded in
Appendix B.

3.2 QUALITY ASSURANCE AND QUALITY CONTROL

Throughout the source emissions testing program, quality assurance and quality control
procedures were applied to ensure the collection of reliable and accurate emissions daia.
Quality control checks were performed at several stages during the testing program to ensure
the collection of representative samples and the generation of valid resulis.

The Quality Control (QC) checks included the following:

« use of standardized checklists and field notebooks to ensure completeness, traceability, and
comparabillity of the process information and samples;

« field checking of standardized forms by a second person to ensure accuracy and
completeness;

@ Stantec

File: 121413456 5



SOURCE EMISSIONS TESTING ~ RECOVERY BOILER AND POWER BOILER, WINTER 2015

» strict adherence to sample chain-of-custody procedures;
» testing for cyclonic or reverse flow, as well as stratified flow conditions: and

* leak checks of sampling train.

Equipment was calibrated according to the protocols and schedule as prescribed by NSE,
Environment Canada, and the US EPA. These calibrations include the following:

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

Gas meters: Calibrated using a critical orifice calibration set.

Nozzle: Four diameter measurements made using a micrometer across the sharpened edges.
Thermocouples: Calibrated using a potentiometric technique.

Gas Analyzers: Calibrated against reference gases using standard calibration gases within the
expected range of concentrations from the source.

Cdlibration data are in Appendix B of this report.

4.0 RESULTS AND DISCUSSION

The resulls of the source emissions testing campaign are provided and discussed in this section.

Appendices B through D contain supporting information including calibration information, field
data sheets, and calculations.

4.1 EXHAUST STACK SAMPLE LOCATION DETAILS

Table 4.1 provides a summary of the sample location details for each exhaust stack sompled.

Table 4.1 Sample Location Details

Parameter Recovery Boller Power Boiler
Stack Height — Above Grade (m) 69 St
Stack Diameter at Sampling Porls (m) 3.51 1.93"
Stack/Duct Description Circular Circular
Stack Crientation Vertical Vertical
Number of Sample Ports 4 2
Sample Port Diameter (m) 0.1 0.1
tocation Upstream from any Disturbance >2 >2
Location Downsiream from any Disturbance 1.45 >4
:ji:eccg]lf;:;nrfon Ideal Flow Characteristics at The Sample Non Ideal Non Ideal

@ Stantec
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SOURCE EMISSIONS TESTING - RECOVERY BOILER AND POWER BOILER, WINTER 2015

Table 4.1 Sample Location Details
Parameter Recovery Boiler Power Boller

Total Number of Sample Points for PM 24 24
Number of Sample Points per Traverse for PM 12 12
Sample Time per Point for PM [min) 5 5
Sample time per Test for PM [min) 120 120
Sample time per Test for TRS [min}) NA NA
Sample time per Test for gases {min) 30 30

*Diameter confirmed while testing during the week of March 9"
4.2 RECOVERY BOILER

The results of the source emissions testing for total particulate matter and combustion gases from
the Recovery Boiler exhaust stack are in Tables 4.2 and 4.3, respectively.

Table 4.2 source Testing Results - Recovery Boiler - Particulate Matter
Stack
Parameter Test #1 Test #2 Test #3 Average SO
(Table 1 of
Approval)
Test Date Mar. 10,2015 | Mar, 10,2015 | Mar. 11,2015 - -
Test Start 9:00 AM 12:15 PM 9:20 AM - -
Test Duration {min) 120 120 120 120 -
Volume of Gas Sampled )
(Rm?) 1.81 1.87 1.75 1.81
Average Isokineticity (%) 105 102 104 103 o

Total Volume of Moisture
Collected in Impingers -

[mL) 540 542 541 541

Particulate Matter From .
Filler and Probe Wash (mg) 2,474 2,779 2,220 2,491

Particulate Matter From

Impingers (mg) 1.94 4.54 3.27 3.25 )
'Exhaust Gas Parameters 0 B

Exhaust Gas Temperature

(°C) 67.6 67.8 639 66.4 )
Exhaust Gas Moisture

Content (%) 28.9 28.3 29.5 28.9 i
Exhaust Gas Velocity (m/s) 13.7 14.5 13.7 14.0 -
Exhaust Gas Volumetric _
Flow Rate (Rm3/s) 83.3 88.6 81.7 84.6

Oxygen - Oz (%) 4.80 4.50 439 4.56 &
Carbon Dioxide - CO: (%) 15.6 15.9 16.1 15.9 -

@ Stantec
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SOURCE EMISSIONS TESTING — RECOVERY BOILER AND POWER BOILER, WINTER 2015

Table 4.2 Source Testing Results - Recovery Boiler - Parliculate Matter
Stack
Parameter Test #1 Test #2 Test #3 Average Sl U
{(Table 1 of
Approval)
Total Particulate Matter -
em
Concentration at 11% Oz
(mg/Rm?3) 842 898 759 833 375
Emission Rate (kg/hr) 411 474 373 419 S

Legend:
°C Degrees Celsius,
m/s Metres per second.

Rm3/s  Dry cubic metres per second at reference conditions {25¢C and 101.3 kPaj).

mg/Rm? Miligrams per dry cubic metre at reference conditions (25°C and 101.3 kPa).

ka/hr  Kilograms per hour.

*For the period between the issuance of Approval No. 2011-076657-R03 and Ihe commissioning of the recovery boiler
precipitator system, the paricutate emission limil for the Recovery Boiler is 375 mg/Rm3,

The average measured concentration of particulate matter was 833 mg/Rm3 (comected to 11%
O2), which is above the stack emission limit of 375 mg/Rm? presented in Table 1 of the facility's

Approval,

Table 4.3 Source Testing Results - Recovery Boiler - Combustion Gases
Parameter Test #1 Test #2 Test #3 Average

Test Date Mar, 10, 2015 Mar. 10, 2015 Mar. 11,2015 -
Test Duration (min) 30 30 30 30
Exhaust Gas Voluretric
Flow Rate {Rm3/s) 83.3 88.4 81.7 84.6
Sulphur Dioxide - SO2
Concentration [ppm} 8.14 6.14 279 14.0
Concentration [mg/Rm?) 13.1 9.72 43.8 22.2
Emissions Rate (kg/hr) 6,40 5.14 21.5 11.0
Nitrogen Oxides - NOx
Conceniration {ppm) 23.7 46.1 52.1 40.7
Concentration {mg/Rm?3) 27.4 52.4 58.8 462
Ernissions Rate {kg/hr) 13.4 27.7 28.9 23.3
Carbon Meonoxide - CO
Concentration {ppm) 1,772 2817 3,083 2558
Concentration {mg/Rm3) 1,248 1,947 2116 1770
Emissions Rate (kg/hr) 609 1,029 1,039 892

Legend:

kg/hr  Kilograms per hour,
NA Not Applicable

Rm3/s  Dry cubic meires per second ot reference condilions (25°C and 101.3 kPaj),
mg/Rm? Milligrams per dry cubic melre ot reference condilions (25¢C and 101.3 kPa}.

The emission rates for SO2, NOx and CO for the Recovery Boiler were 11.0 kg/hr, 23.3 kg/hr and

892 kg/hr, respectively.

@ Stantec
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4.3 POWER BOILER

The results of the source emissions testing for total particulate matter and combustion gases from
the Power Boiler exhaust stack are in Tables 4.4 and 4.5, respectively.

Table 4.4 Source Tesfing Results - Power Boiler - Parficulate Matter
Stack
Parameter Test #1 Test #2 Test #3 Average E'gﬁﬂ:;n:t?"
Approval)
Mar. 10, Mar. 11, Mar. 11,
Yol 2015 2015 2015 - -
Test Start 8:47 AM 12:00 PM 2:52 PM - -
Test Duration (min) 120 120 120 120 -
Valume of Gas Sampled (Rm?3} 1.50 1.34 1.48 1.44 g
Average Isckineticity (%) 107 108 105 106 -
Total Volume of Moisture )
Collected in Impingers {mlL) 291 260 285 278
Particulate Matter From Filter and )
Probe Wash [mg) 220 239 229 229
Parliculate Matter From impingers )
(mg) 4.8 3.0 4.2 40
Exhaust Gas Temperature (°C) 64.7 65.1 639 64.6 -
Exhaust Gas Moisture Content (%) 20.8 20.8 20.7 20.8 &
Exhaust Gas Velocity [m/s) 18.9 17.1 19.1 18.4 =
Exhaust Gas Volumetric Flow Rate )
(Rm?3/s) 38.2 34.4 38.5 37.0
Oxygen - O2 (%) 10.8 11.4 9.7 10.6 o
Carbon Dioxide - COz (%} 9.79 9.26 11.0 10.0 -
Total Particulate Matter - PM
Conceniration at 11% Oz
{mg/Rm3) 143 185 137 155 150
Emission Rate {kg/hr) 20.1 22.1 21.5 21.2 -
Legend:
°C Degrees Celsius.
m/s Metres per second.
Rm¥s Dry cubic metres per second af reference conditions (25°C and 101.3 kPa).
mg/Rm? Miligrams per dry cubic mefre at reference conditions {25°C and 101.3 kPa).
ka/hr  Kilograms per hour,
ND Non-detectable

The average measured concentration of particulate matter (comected to 11% Oz} was 155
mg/Rm3, which is slightly above the stack emission limit of 150 mg/Rm?3 presented in Table 1 of
the facility's Approval [No. 2011-076657-R02). Only one out of the three tests was above the
limit.

@ Stantec
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Table 4.5 Source Testing Results - Power Boiler - Combustion Gases

Parameter Test #1 Test #2 Test #3 Average
Test Date Mar, 10, 2015 Mar. 11, 2015 Mar. 11, 2015 -
Test Duration {min) 30 30 30 30
Exhaust Gas Volumetric Flow
Rate [Rm?3/s) 38.2 34.4 38.5 37.0
Sulphur Dioxide - 02
Concentration {ppm) ND ND ND ND
Concentration {mg/Rm3) ND ND ND ND
Emissions Rate (kg/hr) ND ND ND ND
Nitrogen Oxides - NOx
Concentration [ppm] 16.1 21.0 263 21.1
Concentration [mg/RmSJ 29.7 41.0 43.7 38.1
Emissions Rate {kg/hr) 4.18 4.89 6.86 5.31
Carbon Monoxide - CO
Concenfroﬁon (ppm) 1 ,734 2,079 ] ,936 ] ,9] é
Concentratfion {mg/Rm3) 1,940 2,470 1,960 2123
Ernissions Rate {kg/hr) 273 295 307 292
Legend:

Rm¥s  Dry cubic metres per second af reference conditions {25°C and 101.3 kPa).
mg/Rm? Miligrams per dry cubic metre af reference conditions {25°C and 101.3 kPa).
| kg/hr Kilograms per hour.

The average emission rates of NOx and CO from the Power Boiler were 5.31 kg/hr and 292 ka/hr,
respectively. No SO2 was detected.

4.4 SUMMARY OF RESULTS

Currently there are specified regulatory limits in the facility’s approval {2011-076657-R03) for
emissions of PM for the Recovery Boiler and the Power Boiler. The measured concentration of
PM from the Power Boiler was slightly above the regulatory stack limit. The measured
concentration of PM from the Recovery Boiler was above ifs respective regulatory limit.

5.0 CLOSURE

This report has been prepared for the sole benefit of Northern Pulp Nova Scotia Corporation. This
report may not be relied upon by any other person or entity without the express written consent
of Stantec and Northern Pulp Nova Scotia Corporation. Any use of this report by a third party, or
any reliance on decisions made based upon this report, are the responsibility of the third party.
Stantec accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions 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 cument at the fime the work was performed. Any

@ Stantec
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information or facts provided by others and referred to or utilized in the preparafion of this report
was assumed by Stantec to be accurate.

This study was undertaken exclusively for the purpose outlined herein and was limited to those
contaminants and sources specifically referenced in this report. It should be noted that the
measurements were taken over a relatively short time period on-site, and the emissions results
may be considered representative only for the conditions present at the time of testing. 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.

This report was developed by Gillian Hatcher, M.A.Sc. and reviewed by Vicki Corning. P.Eng. and
Mark Scaplen, P.Eng.

If you have any questions regarding the contents of this report, or require any additional
information, please do not hesitate to contact the undersigned.

Aianetcda/ W) Cmu,u;

Gillian Hatcher, M.A.Sc. Vicki Corning. P.Eng.
Project Manager Associate, Environmental Services
Tel: (902) 468-7777 Tel: (504) 452-7000

@ Stantec
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Appendix A

Pre-test Plan
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Stanfec Consulting Lid.
102 - 40 Highfield Park Drive
Dartmouth NS B3A DA3

Tel: (902) 468-7777
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February 20, 2015
File: 121413456

Aftention: Mr. Marc Theriault
Nova Scotia Environment

20 Pumphouse Road

Pictou, NS B2H 5Cé

Dear Mr. Theriault,

Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,

Pictou Mill - 2015 Calendar Year

Please accept this Pre-test Plan for the completion of source emissions required at the Pictou Mill in
New Glasgow, Nova Scotia for the 2015 calendar year.

Introduction

Northern Pulp is required to perform source emissions testing on the Recovery Boiler. Lime Kiln,
Smelt Dissolving Tank, Power Boiler and the High Level Roof Vent to fulfil the conditions specified in
the current Certificate of Approval (CoA) to Operate 2011-076657-R03. The required annual
testing for 2015 consists of:

Recovery Boiler and Power Boiler particulate matter testing 4 times per year;
Lime Kiln and Smelt Dissolving Tank particulate matier testing 2 times per year;

Lime Kiln, High Level Roof Vent and Smelt Dissolving Tank total reduced sulphur {TRS) testing 2
times per year,

One PMzs testing event per year on the four stacks noted above for particulate matter; and

One Chlorine (Cl) and Chlorine Dioxide (CIO2} event per year on the bleach plant exhaust
(High Level Roof Vent being the source of these emissions}.

Test Program Organization

The source emissions testing will be performed for:

Company Name: Northern Pulp
Company Address: P.O. Box 549, Station Main, New Glasgow, NS, B2H 5E8
Contact Name:

Position: Environmenial/Technical Leader
Telephone Number: {902) 752-8461
Email: fnorthernpulp.com

Dasign with community in mind
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Sampling Company:
Project Manager:
Telephone Number:
Fax Number:

Email:

Key Sampling Team:

Source Emissions Testing Program

Stantec Consulting Lid.
Gillian Hatcher
(902) 468-7777
(?02) 468-2009

IStantec.com

support from other staff as needed)

 [with

The proposed source emissions testing methodology and proposed sampling timeframes are

presentedin Table 1.

Table 1 Source Emissions Testing Matrix
Number Number
Source of Tests Parameter Sampling Method Proposed Timeframe
of Visits
per Visit
Total Particulate Winter, Spring,
- . . Mater (PM) SV Summer, Fall
ecovery - -
. . Winter, Spring,
Boiler 4 3 Combusiion Gases EPS 1/RM/15 Summer, Fall
i Particle Size Analysis Microscopic technique Fall
Total Particulate Winter, Spring,
4 Matter (PM) il Summer, Fall
Power Winter, Spring
Boiler 4 3 Combustion Gases EPS 1/RM/15 Summer, Fall
1 3 Parlicle Size Analysis Microscopic technique Fall
Total Particulate .
2 3 Matter (PM} EPS 1/RM/8 Spring, Fall
) 2 3 Combustion Gases EPS 1/RM/15 Spring, Fall
Lime Kiin . A . . - .
1 3 Particle Size Analysis Microscopic technique Fall
Total Reduced .
2 3 Sulphur (TRS) US EPA Method 16B/C Spring, Fall
Total Particulate .
2 3 Matter (PM) EPS 1/RM/8 Spring, Fall
Di;’;ﬁ; 2 3 Combustion Gases EPS 1/RM/15 Spring, Fall
Tank 9 1 3 Particle Size Analysis Microscopic technique Fall
Total Reduced "
2 3 sulphur (TRS} US EPA Method 16B/C winter, Summer
HighLevel | 2 3 T‘;L?;ﬁﬁf'ﬁ’g;d US EPA Method 168/C spring. Fal
Roof Vent
i 2 Combustion Gases EPS 1/RM/15 Spring, Fal
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Table 1 Source Emissions Testing Matrix

Number Sl
Source of Tests Parameter Sampling Method Proposed Timeframe
of Visits
per Visit
Chlorine and NCASI Special Report 91- .
! . chlerine dioxide 07 Spring
Note:

Timetrames are as follows based on Ihe approval deadlines-Winter: January-March 31, 2015, Spring: April = June 30, 2015,
Summer: July-September 30, 2015, Fall: October-December 31, 2015

Details of each of the methods identified in Table 1, in addition to the preliminary testing
methodology, are provided in the sections that follow.

Preliminary Testing: Upon amival at each sampling location, Stantec will set up the source emissions
testing equipment and conduct a preliminary survey to measure the average velocity, flue gas
composition, and moaisture content in the stack gases using EPS 1/RM/8 Methods B, C, and D.
respectively. The data from this survey will be used to determine the appropriate nozzle size to
conduct isokinefic sampling (where the velocity of the gas entering the nozzle is equal to the gas
velocity in the stack) for particulate matter during the official testing part of the work. 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.

Should fluctuations in the velocity pressure at a selected traverse point exceed 20% of the
average pressure for that point; the diameter of the tesfing cross section will be reduced to
include only those areas along the traverse which meet this requirement (less than 20% of the
average). Although the diameter may be reduced, the number of sampling points along each
traverse will remain the same as determined from EPS 1/RM/8, Method A, using the equivalent
diameter.

Volumetric flow and exhaust gas emissions will be calculated using the full cross sectional area.

Particulate Matter; The source emissions testing of the Recovery Boiler, Lime Kiln, Smelt Dissolving
Tank, and the Power Boiler for total 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”. In addition the alignment approach, as specified in the US
EPA Guidance Document — GD-008, will be applied when source testing the Lime Kiln due to the
cyclonic fiow this source exhibits.

The parficulate 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 train for particulate matter (after
the US EPA protoco!l). The sampling train has several different components which include: a
heated sompling probe (a nozzle, stainiess steel liner, thermocouple, and pitof tube assembly}, a
heated sample case containing a filter, an ice box containing impinger glassware, and an

Design with community in mind
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umbilical cord leading to the pump, and conirol console. A schematic of the sampling system is
shown in Figure 1.

For all source fests, leak checks of the sampling train will be performed as per accepted US EPA
and Environment Canada methods. For each official test, two (2} traverses with up to twelve (12)
sampling points per fraverse will be used. Sampling will be conducted for five (S) minutes per
sampling point, up to a maximum sampling time of 120 minutes per test.

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 the Stantec laboratory in Fredericton, NB.

Microscopic Andlysis (Fine Parliculate, PMzs): As per the facility's Industrial Approval to Operate,
the Environment Canada EPS 1/RM/55 or an alternative method acceptable to the Department is
required for PM2s testing. As the method quoted in the approval is not valid for stacks with
potential for entrained water droplets in the exhaust {which applies to boilers and dissolving tank
at Northern) or cyclonic flow {which applies to the Lime Kiln), we propose microscopic analysis of
filters as the viable option. This method involves analysis of total particulate maiter filters (collected
as described above) for fine particulate percentage.

The particle size analyses will be performed by MVA Scientific Consultants, based in Duluth, GA,
using a JEOL JSM-6500F field emission scanning electron microscope operating in automated
mode under the control of a Thermo Scientific Noran System SIX x-ray analysis system, using their
auvtomated particle size analysis method.

Total Reduced Sulphur: The source emissions testing of the Lime Kiln, the Smelt Dissolving Tank and
the High Level Roof Vent for total reduced suiphur will be conducted in accordance with US EPA
Method 16B. In this method, the somple is exiracted from the exhaust gas of the stack through @
heated Teflon line. The sample is chilled and then passes through an SO2 analyzer to measure SO;
from the source. The sample exits the analyzer and is then passed through a furnace where all
sulphur compounds in the gas siream are thermally oxidized to SO2, this SO2is measured in a
second inline anaiyzer. The difference in the initial SOz and the final S$O2 measurement is the total
reduced sulphur concentration (reported as HzS). The analyzers are both Western Research SO3
non-dispersive ultra-violet (NDUV) confinuous analyzer. Monitoring will be conducted continuously
over a 24 hour period as required by the approval condition.

Chlorine, Chlorine Dioxide (Clz, ClO2); Sampling will be conducted in accordance with NCASI's
sampling method which consists of the extraction of a sample bubbling through midget impingers
and subsequent analysis by titration. The sampling train for the Clz and CIQ:2 consists of series of
three mini impingers, connected by Teflon tubing. The first two impingers each contain 20 mi of
potassium iodide (KI) solufion buffered with potassium di-hydrogen phosphate (KH2PQu). The third
impinger contains silica gel o remove any remaining moisture from the gas siream. The impingers
are cooled by an ice bath, and the dried gas is then drawn through the sampling train with a
cdlibrated pump. Total sampling time for each test is sixty {60) minutes.
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Following completion of each test for Cl2 and ClO2, the contents of the first two impingers are
combined in a pre-cleaned beaker. Subsequent analysis via fitration will be performed onsite by
Stantec. The combined impinger solutions and de-ionized water rinse of the sample line and
empty impingers would be fitrated with sodium thiosulphate solution (0.010 N). The volume of
titrant required to reach ihe first colorless endpoint would be recorded on a recovery data form.
Five (5) ml of 10% sulphuric acid would be added to the sample and the fitration contfinued. The
volume of titrant required to reach the second colorless endpoint would be recorded on a
recovery data form. These fitrations would be conducted on site shortly following sampling by one
of the field staff during the testing due to the instability of the samples, which begin to degrade
after 24 hours.

Combustion Gases:

The combustion gases {0z, CO2, CO, NOx, and $Oz2) will be sampled according to the Envircnment
Canada reference method EPS 1/RM/15, entitled Reference Method for the Monitoring of
Gaseous Emissions from Fossil Fuel-fired Burners. In this method, samples of flue gas are drawn
through a probe, non-isokinetically, from a single point near the centre of the stack. An ENERAC
Model 500 Micro-Emission Analyzer, manufactured by ENERAC Inc., will be used to conduct the
sampling. The Model 500 is equipped with a flue gas probe that has an integrated filter trap and
condensate trap, and a housing unit that contains the pump and the electrochemical cells which
are used to measure concentrations of sulphur dioxide, nitrogen oxides, carbon monoxide,
carbon dioxide, and oxygen.

In accordance with the regulatory requirements for compliance testing, three replicate tfests for
each contaminant will be conducted on each stack.

Reporting

As per Approval No. 2011-076657-R03, actual particulate matter emission rates will be reported in
units of g/s. The concentration released to the atmosphere will be reported in units of mg/m? at
reference conditions of 25 °C and 101.3 kPa corrected for 11 % oxygen for the Recovery Boiler and
Power Boiler and in units of kg/adubmt for the Lime Kiln and the Dissolving Tank. Fine particulate
matter concentrations for the Lime Kiin, Dissolving Tank, Power Boiler and Recovery Boiler will be
reported in units of mg/m? at reference conditions of 25 °C and 101.3 kPa comrectedior11 %
oxygen. Total reduced sulphur will be reported in units of parts per million by dry volume (ppmdv).
Ernission rates of chlorine and chlorine dioxide from the High Level Roof Vent will be reported in
units of g/s and the concenirations released to the atmospheric will be reported in units of mg/m3.

Results of each source emissions testing event will be documented in a final report for submission

to Nova Scotia Environment (NSE) for review and approval within 60 days of completing the
testing.

Design with cormmunity in mind
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Sampling Locations

The number and location of sample points along each traverse were previously determined
according fo EPS 1/RM/8, Method A, using the exhaust stack diameter. A diagram of a typical
sample location is provided in Figure 2.

Figure 1 Source Emission Testing, Method § Sampling Train
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A summary of the sample location details is provided in Table 2.

Table 2 Sample Location Details
Smelt UL
Recovery Boiler High Level
Parameter Boller Lime Kiln Dissolving scrubber | Roof Vent
Tank
Stack
Stack Height - Above Grade [(m} 69 37 51 51 65
I{?-Il“c]:meter/ Equivaleni Diameter 2.5 1293 192 193 1 83
Stack/Duct Description Circular Circular Circular Circular Circulor
Stack Orientation Vertical Vertical Verical Vertical Vertical
Localion of Source Testing In Stack In Stack In Stack In Stack In Stack
Number of Sample Ports 4 2 2 2 1
Sample Port Diameter (m) 0.1 0.15 0.1 0.1 0.i
Location Upstream from any )
Disturbance, >2 2 & e
Location Downstream from ony
Disturbance, R 8 é >4 )
Ideal or Non Ideal Flow
Characteristics at The Sample Not Ideal Not |deal? Not Ideal Not Ideal -
Location!
1 [for TRS
- 24 (for PM) 20 {for PM) 24 [for
Total Number of Sample Points 24 (for PM) 1 (for TRS) { for TRS) PM) a(r:'llcé gl,
Number of Sample Points per
Traverse (PM sampling) 12 - Uy e B
Sample Time per Point for PM
samples {min) & 3 2 pi
Sample time per Test for PM {min) 120 120 100 120 NA
30 {for
Sample time per Test for TRS)
combustion gas (min) £ ey & = 40 [for CI,
CICa)
Sample time per Test for TRS [min) NA 1,440 1,440 NA 1,440

any flow disturbance.

2The lime kiln sampling location has been changed from ideal 1o not ideal due to the cyclonic flow,
A Field measuremeni — io be confirmed during the Winter/Spring Event

! The exhaust gas llow characterisiics at the sampling location are referred to as being “Idea!” if Ihe sample ports are
located in a straight section of stack at least eight stack diameters downstream and fwo stack diameters upstream of

Quuality Assurance / Quality Control

Throughout the stack testing program, rigorous 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 protocals as prescribed by Environment
Canadao, and the US EPA. These calibrations include the following:

Besign with community in mind
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Pitots: calibrated in a wind tunnel with probe and nozzles attached;

Gas meters: calibrated against a critical orifice set;

Thermocouples: calibrated using a potentiometric technique:

Nozzde: four diameter measurements made using a micrometer across the

sharpened edges; and
Combustion Gas Analyser: 2 point calibrafions using span gases of known concentrations.

Calibration data 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 by test personnel throughout the program under the guidance of the source testing
crew chief. The Quality Control (QC) checks include the following:

« Use of standardized checklists and field notebooks to ensure completeness, traceability, and
comparability of the process information and samples collected:

« Field checking of standardized forms by a second person to ensure accuracy and
completeness;

e Stict adherence to sample chain-of-custody procedures;

« Use of appropiiate field blanks (e.g.. filter and solution samples); and

e Leak checks of sample trains.

All internal quality assurance and quaiity control procedures will be strictly adhered to during all

test programs to ensure the production of useful and high quality data throughout the course of
the program.

Qualifications of Source Testing Team

The successful completion of this project requires the skills of competent and experienced
professionals who have a strong commitment to complete the project quickly and efficiently and
to produce high qudlity results. The source testing team we have assembled to 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:

Senior Reviewer:

Design with comrnunity in mind
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Project Manager and Report Writer:
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Source Testing Team:

Schedule

Table 3 provides an overview of the proposed schedule to complete the testing, as described in
the above sections, for the 2015 calendar year, Stantec will confirm actual test dates, in writing,
with NSE within thirty days prior to the testing commencing.

Currently we are proposing to conduct the winter testing event within the week of March 91,

Design with community In mind
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Table 3 Proposed Schedule

Event Proposed Dale Scope
L February-March 31 [March 9" week) cRi:'Es(s:cﬁri?\g tc:;‘i ?Ig;v er Boiler PM, gases,
R e i o e
Summer July-Sept. 30 (R;ﬁsc;)l\\:;g tc;r:ﬁl( I;g;ver Boiler PM, gases,
Closing

Your timely written approval of this pre-test planis greatly appreciated. If you have any questions,
please do not hesitate fo contact me directly at (902) 468-7777.

Regards,

STANTEC CONSULTING LTD.

Aimbatedu/

Gillian Hatcher

Project Manager - Environmental Services

Phone: (02) 468-7777
Fax: (702} 468-9009

dstantec.com

Vicky Corning
Team Lead
Phone: (504) 457-3200

Fax: {506) 452-7652
Bstantec.com

v I214\ackve\ 121413000 121413458_2015_stack_testing_nph\reporling\pre-test planipre-lest plan norihern pulp_2015_ve.docx

Design with community in mind




SOURCE EMISSIONS TESTING - RECOVERY BOILER AND POWER BOILER, WINTER 2015

Appendix B

Calibration Data



March 3, 2015

CLIENT - Stantee
PROBE ID - 8-1 FT M5
NOZZLE - #6- 0.1875"
DATE - March 3, 2015
FAN SPEED STANDARD PROBE
PITOT PITOT
m/s (mm H20) {mm H20)
0.00 0.00 0.00
12.1 8.70 13.00
13.7 11.20 16.80
15.2 13.90 20.70
16.6 16.50 24,70
18.1 19.70 29.90
PITOT FACTOR Cp = 0.816
PITOT- 8-1FTM5 NOZZLE -

VALLEY ENVIRONMENTAL CALIBRATION SERVICES
PITOT TUBE CALIBRATION REPORT

#o- 0.1875"

Abs Static

o
a 35
- = 30
@]
|C_) w25
TTL 20
w E 15
8= 10
14 5
o 0 L 1 i e
0 5 10 15 20 25
STANDARD PITOT DP {mm H20)
Technician: T. Ryan
Signature 'ﬂim‘ é“'
VALLEY ENVIRONMENTAL SERVICES Tunnel VES
160 Pony Drive #1 Std. Pitot Cp 0.999
ewmarket, Ontario L3Y 7B6 Static -0.25
PH: (905) 8300136 Barometric 29.1
FAX: (805) 830 0137 Temperature 65




Pra-Test Dry Gas Meter - Contral Unit Calibration

Date : 1/4/2015

Barometric Pressure, Pb : 30.06
Model Numbar : 1646
Calibrated By : JB

Jab #:
Ortiice Bry Gas Motor Temparatures (F-} ﬁme,
Manometer Volume, Vm (cu.ft) Dry Gas Metar theta
Setting, deltaH Total Outlet, | Average, {min)
{ln. H20) to tmn
10 5.460 58 58 10
1.5 5377 60 60 8
2.3 5,823 61 62 7
Calculations
Orffice Manometer Ery Gas Gorrection OrHice Prossure Diffarential (Eelta ﬂﬁi Orftice
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
1.0 1.023 1.668 0.742
15 1.018 1.762 0.725
23 1.021 1.755 0.724
Average 1.021 1.728 0.730




Pre-Test Dry Gas Meter - Control Unit Calibration

Date : 1/4/2015

Barometric Prassure, Pb : 30.06
Model Number : 1848
Calibrated By : JB

Job #:
Orlfice Dry Gas Meter Tempearatures ( ’ﬁma,
Manometer Volume, Vi (cu.ft) Dry Gas Meter thata
Setting, deltaH Total Qutlet, |Average, (min)
{in. H20) to tm
09 5.293 59 59 10
1.5 5230 61 62 8
2.3 5.657 53 63 7
Calculations
Orifice Manometer Ery Gas Correction rifice Pressure Differential (delta H Orilice
Setting, deltaH Factor, gamma yialding 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 1.057 1.608 0.754
1.5 1.049 1.759 0.727
2.3 1.054 1.751 0.725
Averaje 1.053 1.706 L7135
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Calibration Data
Enerac 500 Combustion Analyzer

Stantec Consulting Ltd.
Location: Fredericton, NB

Date: March 11, 2015

__Pre:Test Calibrationlll]. ~ Post Test Check
Span Gas Date. 11-Mar-15|Date . 11:zMar-15
Parameter [, Unit | . BS tration (2ersonnel __[NGM _|Personnel INGM™
|/ encentation =aArpientAlr | Span Gas | AMDIENTAIr |- Span Gas
Reading | Reading | Reading, | Reading
co ppm 200 0 193 0 200
1000 1012 1001
S0, ppm 200 0 178 0 200
NOX ppm 200 0 198 0 200




VALLEY ENVIRONMENTAL CALIBRATION SERVICES
PITOT TUBE CALIBRATION REPORT

CLIENT - Stantec
PROBE ID - 2FT M5
NOZZLE - #8- 0.250"

" DATE - February 23, 2015
FAN SPEED = STANDARD PROBE

PITOT BITOT

n/s (tmm H20) {mm H2Q)
0.00 0.00 0.00

" 12.2 290 14.10
13.6 11.10 17.80
15.1 13.70 21.80
16.7 16.70 26.40
18.1 19.70 31.10

|| PITOT FACTOR Cp = 0.794

PITOT- 2FTM5 NOZZLE - #8- 0.250"

February 23, 2015
% 35 +
— — 30 1
o
| o8z
oL 20
w g 15 -
o~ 10 -
£ 5
0 i ) i i ]
0 5 10 15 20 25
STANDARD PITOT DP (mm H20)
ITechnician: T. Ryan
Signature = 7R rwss o—
VALLEY ENVIRONMENTAL SERVICES Tunnel VES
160 Pony Drive #1 Std. Pitot Cp 0.999
Newmarket, Ontario L3Y 7B6 Static -0.25
PH: (905) 8300136 Barometric 29.15
FAX: (905) 830 0137 Temperature 65

Abs Static




‘ Stantec Consulting Lid. |
Steel Nozzle Calibration Data Sheet

S E—

ozzle Diameter (inches

| NozzleiD | N (

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

I 18 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

Check

“ QA/QC

Each Diameter Measured To Within = 0.001 Inches




SOURCE EMISSIONS TESTING — RECOVERY BOILER AND POWER BOILER, WINTER 2015

Appendix C

Field Data Sheets

@ Stantec



Project No.:__ |2 14} 345,

MOISTURE FIELD DATA SHEET

Client: @ Sta ntec
Plant:
Location: Pod
Test: M=)
Date: o oS
Analyst: 16}k
Moisture Data
Impinger No. Impinger Final Weight Tare Welght Weight of
Contents {9) (o) Moisture {g}
womLH0 | ©/9. 5 ':'lzcg g3
100 mL H20 6"/3- ’ (QD%':I’ 35/' L{
Blank 6631 (51D 101 X
4 200gSiicaGel | G 4 Y | | 980.% 13,3
Total Weight Gain (g) 1564
Moisture Volume (mL) 156« J
( ™~ Volume H,0 Collected: 1S6Y i
X0.048 = 3,51 fH,0 (Vwc)
\ pGMFinal___ 50.82
DGM Initia! O.92 f*
Final - Inifial = J9.9 g (vmo)
Moistura = Vwe
(Vwc + Vmc)
Moisture = 0., V30 4
Molsture = O3,
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: \ 2113456

Client: Noteen O Fuel Type:

Plant: Pcdon, NS

Location: Cocar B0 Time Start:
Time Finish:

Test No.: (ocg K- |

Date: Mar {6 /(S Personnel:

b ‘; AcH S

1Y

375

T84

@ Stantec

Concentrations
Time 0, co, co SO, NO, NO NO, THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) | (Ppm) (%)
o Bt |56 | © | D 32
S HS | ) o 9z
o 4@ | by [2) O 44
DR N 6 ) So
F - M L 2 2 So
1y M.t K.l id 0 ER Y
L % [uy Jey [ 0 [ 0V [

AN S N N (N A




MOISTURE FIELD DATA SHEET

Project No.: |2;4|34$67 St t
cllent: Ao M. 2f) @
Pants P B e SLUUAS
Location: _[Febp, NS
Test: FM.72
Date: #.- Jp 2015
Analyst: ,_Idﬁ {-ﬁ!ﬂ
- | Moisture Data
I Impinger No. Impinger Final Weight Tare Weight Waight of
Contents (9) {9) Moisture (g)
1 100 mL H20 ﬁ‘if“lc 3 73]}, 262 .9
2 100 ml. H20 N7 (92&0 33 .0
¢ Blenk (3993 65%.5 - (@)
I 4 200g Silica Gel C(cc&b{ qq 4.0 b u

Total Weight Gain (g)

Volume H,O Collected:

Moisture Volume (mL)

240.5  mi
X0.048 = 12,94 H0Vwe)
DGMFinal  F. {9 e
DGM Initial 622 i
Final - Initial = 2.1.59 ft* (Vme)
Moisture = Vwe
{Vwc + Vmc)
Moisture = O, \HY %é

Moisture =

B IHS
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SOURCE TESTING FIELD DATA SHEET

JobNo.: 21413456
Cllent: Hher
Plant: - o (L Static Pressure (In.H20): o 7n Pre-Test Leak Check:
Location: _Fclse A Port Length (in): & Vacuum Pressure:
Test:_pm-1 Stack Dla. (In.): ‘r Post-Test Leak Check:
Date: Probe Length 3"% Vacuum Pressure:
v Console sy, —rekauz)
anma: H
vaﬂﬁo&zo _1.OES _ /8498 K D
Start:__ §.v37
Fioish: =~
™ Traverse Time Stack Gas Velocity Orifice Gas Meter Probe |  Oven impinger Gas Meter Temp. (F) Pump
Point ~ {min) Temp,, Ts Head, dP dH Volumea Temp. Temp. Outlet _ Vacuum
{F) {In.H20) {in.H20) (cu.ft) {F) (F) Tomp. (F) In Out {In.Hg} _
3 61.1%
[ 7.5 [H] b o-89 5351 79/ 263 26 Yo “o - ]
5 {94 .5 N.A3 54.7% 170 67 | 37 ) T -/
1 7.5 145 L& ;.0 5%, 98 Z%% 26« 2% 3¢ Yo -/
10 145 Le 1.0 57.1% Z8S 20 37 Yo Ho -\
3 1t.5 g 1.7 0.9% £g.54 7! 2 @S 36 “H o Yo -/
15 14§ A 0 48 59.1% 240 202 36 4o Ho -1
H 176 17 L5 D.£3 Lo 98 %0 774 B Y Hqo -\
20 142 LS XL §2.17 741 15 A Y/ “o - ¢
[4 €5 Iue (.05 0,55 é3.1¢ 220 246 25 74 “o - {
25 148 1.o 0.55 11 286 154 37 &z A -1
A 5 49 065 | p.36 AL 29¢ 275 3 = Yo -
30 151 0.6 033 65,94 29% 251 32 2 g ~ 1
7 32.5 15] 0.5 o121 bl L5 793 255 30 &7 Ao o
35 5] b5 ERX] _61.33 292 242 2 Yz e 2 30 L
f 315 150 0. N5 028 68.02 792 57 3é g7z 4o -1
4b 149 D.H5 0.725 WA S 291 157 35 H2Z H{ -
1 41.5 151 ).MS .75 £9.35 1241 162 35 &7 ~/ -1
ys 57 R 0.26 Ja.0! 791 156 3Y Y2 L -
6o 151 045 ods 22 196 1654 4 4% H{ - {
1 815 15p_ 0.5 0.2% 19, pi 19 766 24 43 Y| -
56 16\ 0.5 6.18 7135 291 156 el 43 7 -f
17 516 149 05 0% 1345 794 24k 24 H3 Y2 a
) 149 0.5 019 EINTY 186 157 24 Uy L7 i




SOURCE TESTING FIELD DATA SHEET

Statlc Pressure (InH20): _ 0.1 Pre-Test Leak Check:
Port Length (In): fo o) Vacuum Pressure:
Stack Dla. (In.): um r” Post-Test Leak Check:
Probe Length (i): Vacuum Pressure:
Bt g M
:lEIm.. "
" Traverse Time "Stack Gas Velocity Orifice Gas Meter Probe Oven Impinger Gas Meter Temp. (F)
Point (min) Temp., Te Head, df dH Volume Temp. Temp. Outlet _
{F) {in.H2Q) {in.H20) {cw.ft) {F) {F) T F) in Out
0 Y, —m
\ 2.5 w9 14O 033 1545 % | 301 230 o 3 93
'3 Iys L 48 634 RE N a0 U g 2y g 43
2 3.5 62 L0 Ololp 14,75 24¢ 233 25 Yy U3
= 52 LD 0t 19.16 LT 290 29 4y L3
a, Y 150 n.9 246 40. 2| 793 217 =R 4 473
& 153 0.9 B.MG %1.0% 2%3 55 Z% 5 43
u %S 161 0. L5 f.3> 41.93 196 167 28 Ye 43
W0 149 D% .23 41,648 292 160 2% He, 43
5 DA 150 0.S0 P16 43.41 294 2.0% 3% e, Y2
rr \&2, D.Cn A5 43.93 295 159 3% He 43
| 5 NS |64 0.90 pAb Q4.7 194 143 28 A e
_p (L) 098 0.9 45,63 294 166 i Y4 P
EY I 150 L20 p.67 86.5 196 166 2% 47 et
x iy3 LMD 0.1 0. ¢ 296 2458 29 47 “Yy
& NY i50 1.4.0 _6.93 Z% 44 293 255 Lp LIg us
ud 3 1.0 0.-93 4009 791 16l 3 HE H5
A G 148 K7 n.93 a5 297 243 39 Uy usg
us 160 1. 40 0.93 1.56 yLL 7159 19 HY HE
L) Wy S 154 bso | 493 9340 194 261 39 49 “4é
4o 145 .80 093 95.05 192 1L yn <9 73
\ 515 (44, 1.40 0.93 9¢, 31 171 76p 39 o7 vE
[ M 1 40 0.9 9155 19t J60 Lo % YE
P S%6 ML 1,40 0.9 94 40 1%/ 1L5 L) vy Y6
bJ 1Ml 140 p.qH 160,05 147 75% Ho 4 3 7 - £




1.00
[y

COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET '
Sampling Methodology: Environment Canada EPS 1/RM/15 @ Sta ntec

ProjectNo.: 1114134 ((,

Client: M ey ﬂ..‘ k» Fuel Type: !) Y
Plant: Poch . AS
Location: Pootr £, [~ TimeStart: 9'4§
Time Finish:  fo./$
Test No.: Gos H# 2. 4 -
Date: Dar i L-d-?}’ Personnel: __ [//f
Concentrations
Time 0, CO, CO S0, NOy NO NO, THC
(%) (%) (ppm) | (ppm) | (ppm) | (pPm) | (ppm) (%)
) . | 100 |2552| © 1S
§ [0, | 100 | |4ag ° |6
I .o | 45 [ 1360 © I+
O W3] 4L | wys | © (F
W Mo 134 oy | O IS
15~ .y [0 fgzo | O 1o
30 144 oG |51 o R

4 10z i) [ V2Y

L [ B

fu'[’( H: Y l370

g
]
\S 90 111} 298\
20 1.0 e 1349

s a4 |40 jp2F

of e Lod o
N
2

lerige

e e
&
L Q
Y
=3
'\,"i




MOISTURE FIELD DATA SHEET

* ProjectNo.:__ | 21 o @
Client: ﬁ . Stantec
s Bl

Test: Pm-~3

Date: A, L[,L019
Analyst: mH

Moisture Data
Impinger No. Impinger Final Weight Tarae Weight Weight of
Contents (9) {9) Moisture (g)

1 100 mL H20 q L‘S' (, | ?‘5 5 230. {
2 100 mL H20 QL{GO (gZS(o 1+ Y
3 Blank (1$3.0 (_030".1.
4 200g Sliica Gel ‘ 00 Ll:

Total Weight Gain (g)

Moisture Volume (mL}

Volume H,0 Collected:  2.¢ 9 mi
X0.048 = 1 2-98  #*H,0 (Vwe)
DGM Final {1 9, g
DGM Inital___ /9D, 5 | g
Final - nitial = H1. o\ ft? (Vinc)
Moisture = Vwc
(Vwc + Vmc)
Moisture = ‘L 4s
VLB 4 il a(o?
Moisture = 22,V




SOURCE TESTING FIELD DATA SHEET

iy

JobNo.:__ 1519 ) BUSC
Client: Nog -~ (n)
Plant: el A5 Static Pressure (in.H20):. ©.10 Pre-Test Leak Check:
Location: _ @y oer” G ilar Port Length (In): [ _Vacuum Pressure:
Test:_ Ppn —> Stack Dla. (In): _ 96 © Post-Test Leak Check:
Date: N1 2005 Probe Length .:-"H Vacuum Pressure:
s — R~ e e
v_wo_s_._o“nlrlmul \. 300, —8ua k:_ O6G2
ot Coeff.: 5
o -
Finish :
™ Traverse Time Stack Gas Velocity Orifice Gas Mater Probe Oven Iimpinger 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 Qut (inHg) |
o [0S} _
A S AN 043 0.48 iolH s 3o 218 “l ST 43 ~ 1
s \SL 0,39 | o &\ 102 12, 248 2L 42 ) 49 —/
uy S \52 0.48 4,So \43.35 260 226 Y3 0 “~9 ~1
i 150 6.80 | 0.y i O 200 2% 43 o ki) -1
3 ns 150 0 SO 0.15 194,99 200 2200 4z S52 25 -1
\S \48 0.8 0.2% 105.59 300 23S Y2 S32 SO —)
~ (5 Ll WY | plY IDc.25 20\ 25% 44 S2 S -1
e \S0 o M? B.24 100 9 A3 | 2&°F by S92 S1 = |
b 2% (g D.4Y 0,23 107,65 28y 2o | by S S el |
2% NS o, 40 | 021\ 100.48 ¥ [ 287 263 4y 52 s2 ~J
i e N o 191 030 | O 108.9% 294 265 Y 32 32 -~ 1
%0 ) 0.3 | O\Y | 3 20 250 Y1 S/ Sz 1=
* 225 | 15) [Wax] 0 SH 10, | 299 151 M7 Sz S2 - |
2y 51 LD 0.51 . 5O 293 153 4y 27 52 .y
¥ 2.5 152 LAO | o5 12,95 260 248, N2 52 57 —I
Uo 148 1.40 533 13 .98 297 247 Hf =3 =1 - |
A Y 149 LD 0.9 []5.14 299 718 W7 53 SZ -\
< 144 L6D 044 1o 2 175 278 HZ 53 =7 =1
) 435 Cil 17D 0.90 [13.53 196 210 ] 53 =2 -1
o CYR L3p 090 NEY 295 213 ) =3 57 -1
Tl .Y 1475 130 049 120.b6 793 214 4p 53 53 -
S5 143 |20 2.89 12131 190 110 29 ) =V ~ 1
\1 [wy 17 L3D 0.8 }11.65 29 719 i 53 51 -1
6o My 130 0.49 171%.9% 290 733 39 =] 57 -\




SOURCE TESTING FIELD DATA SHEET

Job No.:  YLilki, 24 S5¢,
Client: 6L o
Plant: Static Pressure (in.H20): . Pro-Test Leak Check:
Location: St - O Port Length (in): (PR Vacuum Pressure:
o R e " s
Data: - Pro H o
Operators: tinnn al _3_ . Nozzla “_U (in):_1-te (0135
UW.M::&M 053 Console S/N: 1w, O 2
Pitot Coeft.: =1
Start:
Finish :
Traverse Time Stack Gas Velocity Orifice Gas Metor Probe Oven impinger Gas Meter Temp. (F) Pump
Point {min) Temp., Ts Head, dP dH Volume Temp.  Temp. Outiet Vacuum
{F} {in.H20) (in.H20) {ou.ft) {F) {F) Temp. (F} In Out {in.Hg) |
0 123,98 _
1 1S [HT 1.50 019 125, 02 293 224 47 =S 53 -/
< 4% LiSo 0% 126,13 290 123 Yl =% 53 -1
2 Y1 g, 1.Yp 0.34 127,32 2%% | 277 39 53 £ -1
™ -9 ) 0,73 28,4y 124 73\ 3% 54 53 -1
3 S 152 .20 0.68 129.5¢% 745 13 392 o 53 -1
W& 149 1.30 .68 120,47 243 iy 34 = =3 -1
Y X hY 149 L3230 0.b% 13.77 2%n 24 29 Sy 5=z -1
D 144 L1o YA 12145 181 14y 29 o4 53 -1
5 . 181 .20 0.7 133 49 287 243 Yo 54 = -
S 149 .10 0. 63 134 9| 141 240 4y 53 53 -
le p Rl BT 0.90 047 135.845 294 239 ul 5% S |
W 147 [PPal?) .47 126.40 2%¢ 2734 4yl Su - -1
3 .5 | 149 0 65 0.3 157 6% 793 274 “3 5 o T3 -1
S 5\ 0. 65 034 13867 29] Zo6 Hey S% 53 -1
% DL 4 0.45 0,24 39.2¢ 2€9 2.4 Hy 53 53 |
Yo 151 .45 0.7 139,93 244 23 44 S 53 -{
o Ly XX p.30 0.1 {40.56 251 210 Y £y 52 -1
- 15 03 0.1t ETRL 245 207 qy 53 S2 S
1 43S | &y .70 0.10 141,30 294 193 44 25 =3 =~
9D ~_1%0 £H.720 o\D 147,20 245 176 45 5% 53 ~{
a Sty 150 o D10 149,70 284 175 45 53 53 2
S 50 0,20 .10 (43,19 8y 19 HY 53 53 -1
12 g~ 0,10 0.10 |43 .68 244 207 43 53 A3 =
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: V2 1e(t 3 4<(,

Client: NorHern pulP Fuel Type:

‘Plant: Picdo., hS

Location: Por Boloy Time Start:
Time Finigh:

Test No.: e B2

Date: Mo~ {1 RL 5 Personnel:

[aTh et

PRARY

12243

Te}

@ Stantec

Concentrations I
Time 02 CO2 CcoO SOg NOx NO NO; . THC

(%) (e | (ppm) | (ppm) | (ppm) | (ppm) | (pPM) | - (%)
124 Bl | 213 O 17e)
J WS A\ 286S| 0 2
LWt a5 127294 O | 2Z
Vo lWL 1A o] O ] 2y
2 11\2.0 8S [ 1Fe0| © 23
v 1109 {4l 1zt d | lo
L 0» ljo2 (104 g0 0 | 25




MOISTURE FIELD DATA SHEET

@ Stantec

ProjectNo.: /2/4 (34 57,
Cllent:  Mordler i

Pu/ D

Plant: Prrut e~ Boile ~

Location: P, ¢ 40, NS
Test: PM-y
Date: M~ | 12015
Analyst: v B H
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Contents {9) {9 Moisture (g)
| wmo | 4T | 1155
2 100 mL H20 ’st th_c( 132
3 Blank 5'{ 2.0 510 @
4 200gsiicacel | L], ) 931-3
Total Welight Gain (g}
Molsture Volume (mL}
Volume H,0 Collected: ml
X0.048 = " H,0 (Vwc)
DGM Final g
DGM Initial lig
Final - Initial = f (Vmc)
Moisture = Vwe
(Vwe + Vmc)
Moisture =

Molisture =
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MOISTURE FIELD DATA SHEET

Project No.: __ {2/ 3456
Client: Ngrﬂ._un ?;/P @ Stantec

Plant: Repuery B, ife-
Location: Fefor, ‘AJS

Test: PM-1

Date: AMsr (D

Analyst: ,Mﬁf{ﬁ}[ (:!H

Moisture Data

Impinger Final Weight Tare Welght Waeight of
Conlents (o) () Moisture (g}

1 100mLH20 *| 433 ,5 776,0 | 2415

2 100 mL H20 q:;L/,O 729-6 24y, Y

= sk | 5G40 L7309 | 253
4 200g SlicaGel | (0 /% | C”Oé Z22.5

Total Welght Gain (g)

Moisture Volume (mL)

Volume H,0 Collected: ~ 5<0. {  mi

X 0.048 = 25.92 tH,0Vwc)
DGMFinal  26%:2$ ft’
DGMinitial  Z(D ft’
Finat - Initial = S@.a\ ' (Vme)
Moisture = Vwc
(Vwe + Vmc) 8Y. éj
Moisture = O ’ 3 O G

Moisture = 0. 3) |
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15 @ Sta nteC
ProjectNo.: _ \2)413450
Client: Nocharn RP Fuel Type: b et
Plant: Aoy NS '
Location: ﬂe&w [BLM Time Start: JilLve
7 Time Finish: Is; 76
Test No.: !
Date: M"C (o, 2 o] LY Personnel: Tf N
Concentrations
Time 0, Cco, co SO, NOy NO NO, THC
(%) (%) (ppm} | (ppm) | (ppm) | (pPm) | (Ppm) (%)
o 44 | 155 | 258l o) 1
5 lya |55 |29u3| -9 | \9
o P S [yl | & IR\
Y 49 [lIs.te 1281 9 23
0 Y. @ % F [\l 123 25
25 M5 |89 jmsg | TF | 32
30 bW j1sa 5% | B | 29

h—':—n____——




MOISTURE FIELD DATA SHEET

ProjectNo.: 1214 I3YH S 6

Client: }orthes 1y P 1. @ Stantec
Plant: Becou ey Beler

Locatlon: Predoc. , NS
Test PM- 72
Date: Mich (0,205

Analyst: TR /TRE/TAH
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Contents () (@ Moisture (g)

1 100 mL H20 G87.70 725 7 261.5
| 2 100 mL H2D q%")\ 7234 25/ | I

> | w s | osue| 40 I
4 200g Silica Gel JOR2. 6

[0(3. 9. L/
H Total Weight Gain (g) 54/ ¢
ﬂ Moisture Volume (mL) 541 (

Volume H,0 Collected: _ 5¢/{, (s

mi

X0.048 = 5.9  H0 (Vwe)
DGM Final 331 o f’

DGM Initial 2£69.472 e

Final - Initial = !;[. (a A ft* (Vmc)

Moisture = Vwe
{Vwe + Vme)

Moisture = Q_ ' 2 q ('

Moisture= (9, 30
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15 @ Sta l‘lteC
ProjectNo.: \Z14 |34 S o | .
Client: NovHenn  Pu !P Fuel Type: Promes s
Plant: Prohy . NS
Location: Bg;g@ Qotle Time Start: | 60
- . Time Finish: 1030
Test No.: @M g ﬁ’ Z
Date: Ma- 1D /1S Personnel: "r—ﬂ /‘It
Concentrations i
0, CO, co §Oz NOy NO NO, THC
(%) (%) (ppm) | (ppm) | (pPm) | (ppm) | (pPpm) (%)
q.$ Mg | 2467 8 2
XS 5B | 243 34
H.H .0 | 26LO < Dl
HH lo. © 20§ R b L(c\
v,5 6D | 2892 | b H2
Lh b (4 | 2933 S 59
(Y 1.8 [302g| Y | el

- B I T N I N B




MOISTURE FIELD DATA SHEET

Project No.: ]2 14134 SG

Cllent: MAarivern DUl p

Plant: LOYE S ~

o enr

Location: _P/cAon, ‘NS

Test: P - 2

Date: Merchil zoiS
Analyst: , 5 IE['[B[;I Z_jm-l

@ Stantec

Moisture Data
Impinger No, impinger Final Weir Tere Wiegh Nelghtot
1 wom H20 | 9958 720-8 265 |
2 womLH0 | G 5.9 318.3 239. 6
3 Blank 58 c 570.% {.q
4 200 SiicaGel | 38,2 q4yq.,1 24, | ﬂ
ER ;:Welght Gain (g) =_ s40. ¢
Moisture Voluma (mL) SU0, b
Volume H,0Colected:  5CJ0, (, m

25:9S5  MHO0(Vwo)

X0.048 =
DeMFint  ZA2. R+ g
DGM Initial___ 334 .33 f*
Final - Initial = £3}.99  #(vme)
Molsture = Viwe
(Vwe + Vmc)
Moisture = Ne3INA
Moisture = 0.3
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15 @ Sta ntec
Project No.: (214/3486 )
Client: Mo rtlesn )ﬂﬂ ﬁ Fuel Type: blwtz-[ (
Plant: Pt . MS
Location: Ee(gudq Roilor TimeStart: ___/d ' 20
Time Finish: _ [0:S &
Test No.: Cos HE 3
Date: Mar 1,205 Personnel: 18/7
Concentrations
Time 0, CO, CO SO, NOy NO NO, THC
(%) (%) (ppm) | (ppm) | (ppm) | (pPm) | (PpPm) (%)
8 Y. S |5 a |30!18 25 H1
5 43 1169 2129 | 36 19 l
P 140 |loy J30%4 | 4y | S|
g (47 llet [ra3g | 39 | 57 ﬂ
w |4, [159 (304 | 20 | 94 I
15 1S 110 (3009 | ITF 5
4 3 3131 | 23 |S6




SOURCE EMISSIONS TESTING - RECOVERY BOILER AND POWER BOILER, WINTER 2015

Appendix D

Calculations

@ Stantec
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DATA ENTRY
Northern Pulp

Pictou, NS

Fuel: Fuel oil

Operating Conditions:
Emission Control Equipment:
Stack Helght from Grade: m

Stack Diameter: m

Reference Temperaturs, Trof (F): 7
K} 298
Reference Pressure, Pref {in.Hg): 28.92
(Bar): 1.0
Parameter Symbol Units Teat 1 Tast 2 Testd Average
Test D - - PM-2 PM-3 PM-4 -
Date - - 10-Mar-15 | 11-Mar-15 | 11-Mar-15 nfa
Start Time - - 8:47 AM 1200 PM 252PM na
Enc Time - - 10:47 AM 2:00 PM 452 PM nia
iTotal Sampling Time - min 120 120 120 120
Stack Diameter D in. 78 78 78 78
(Average Stack Gas Temperature Ts F 149 149 147 148
Average Dry Gas Meter Temperature Tm F 43 52 57 51
Barometric Pressure Pbar indlg 29.55 29.38 2938 2943
Stack Static Pressure Patatic inH2O 0.20 020 0.20 020
Average Pressure Drop (Iead) dp tn.H20 1.13 0485 1.15 1.08
Average deltaH Orifice dH in.H20 060 0.49 0.81 057
Average Meter Temperature Tm F 43 52 57 §1
Gas Sample Volume Vm cu.fit 47.77 43.67 48 68 4670
Average lsokinetica 1 % 107 108 105 108
Nozzle Dismeter Dn n 0172 0.172 0.172 0172
Pitot CoefTicient Cp - 0818 0818 0.818 0.818
(Gamma, meter constant ¥ - 1.053 1.053 1.053 1,053
Reference Temperature Trel R 537 537 537 537
Reference Pressure Pref in.Hg 29.92 2992 29.92 2092
Stack Gas Oxygen Content Ca2 % 108 114 9.7 1086
!Sntk Gas Carbon Dioxide Content Ceo2 a X} 93 1.0 10.0
Stack Gas Nitrogen Content Cn2 % 794 794 793 79.4
Stack Gas Sulphur Dioxide Content Cso2 ppm 00 o0 [134] 00
|Stack Gas Nitrogen Oxides Content Cnox ppm 16.1 21.0 26.3 211
Stack Gas Carbon Monoxide Content Ceo ppm 17339 2079.0 1936.1 1916.3
Volume of Water Collected Vw mlL 29 260 285 278
Particulate Collected from Filter - mg 198.6 2114 1843 198 9
|l’arﬂculate Collected from Probe Wash - mg 209 278 45.0 313
Particulate Coll 1 from Impinger Wash . mg 48 30 42 40
Total Pardculate Collecied (cxcluding impingers) Mp mg 220 239 229 229

Legend:  F - degreas Fahrenhait
K - degrees Kelvin
Bar - bars
in.Hg - inches of mercury
in. = inches

in.H20 - inches ol water

cu it - cuibic feet

R - degrees Rankin

NOx - as NO2




e

CALCULATIONS
Northern Putp
Pictau, NS
Fuel: Fuel ol
Operating Conditions:
Emission Control Equipment:
Stack Height from Grade: m
Stack Diameter. m

Variable Symbol Units Calculation Test1 Tast 2 Testd Average
IStack Area A w.h As= MDAV M50 N5 3150 31.50
e At {agm} e As {gF1) 5 0929 293 293 293 293
Barometric Pressure Phor 1P Pbur (kPwj = Phar (n Hy) 1 3386 100.1 9.5 294 69.8
Stack Static Pressure Puatie uPa Patstic (kPw)= Patatle (i F120) 3 R24% 005 005 005 aos
Avg. Stack Temperature L1} R Tu (W)= Ta (M) + 48 €08 609 607 £08
Avg. Meter Tempersture ™ R Tw ()= Tm (1) + 468 §03 512 517 511.0
INozzbe Dinmeler Dn nm D (mem) = Du (i) & 254 4 4 4 44
Gas Meter Pressure Pm InHg P = Powr « (dl ¢ 13.6) 29.59 2842 29.3% 2947
Sample Volume at Ref Cond Vae mit Vent = TrebPref L {¥m 1 Pm 3 ¥}/ T 53,08 47.38 5225 5089
am Ve (o) = L8133 1 Vet (em ) 150 134 148 144
Volume of Waler Vapour Vue an Ve L0401 Ve 13.64 1248 13687 13.38
'Water Fraction Bwe . Bwe=Yuc / (Vwe + Vene) 0.208 0208 0207 02
Molecular Weight, Dry Md el | Md= @44 (Crndh + 837 (Cal) + 820 (Cad) 3000 2084 30.15 200
Moleculsr Weight, Wet My ib-caol | Mo=Md (1= Bua} + (191 Bws) 27.50 2745 2783 215
tack Pressure Py falig Po= Phar + (Patatic 4 13.4) 29.56 29.39 2958 2944
Stack Gaa Velacity U s Us=29.23 5 Cpu{(dP & ToliPs 3 Msh) 04 #2.07 58.19 8272 803
mis s {mio) e L3048 £ Us (feh) 18.82 1713 18.12 104
Actunl Siack Gas Flow Rate Q wehe gesbaUszAs 117,330 108,218 118,558 114,035
Dry Siach Gas Flow Rate th Refm Qs = Q & (1-Bwa) £ (TrelTs) 3 (PWPREN 81,028 72,822 81,607 78,458
Remn Q1 (Rems) = ROSKTE x G (Refm) 825 437 3n52 ara
Sulphar Dioxide - 502
2 Messured Concentration Tl (713 |Mesrwreraent from Flae Gas Analyser 000 [+ 1a.¢} 0.00 000
Untorrected @ Ref Cond Cso2 wykim  [Cwl@pRom) = Coal (ppm) x 242 0.00 Q00 000 000
02 Emission Rate IRmZ ¢ ERsal = Crali 1008 x Qv 0.00 0.00 0.00 000
ha/hr ERsal (kghr)=36 x ERsad g4} 0.00 0.00 0.00 0.00
502 Concentration
Correcied 10 11% 02 Ceal mpRem  [Ca2 (11% OF) = Crad (mp/Rem) 3 (203-11)/ {IR%-Lad) 0.00 0.00 0.0¢ 0.00
Correcied 10 3% O3 Cwl mg/Rem  |Crl (3% 01) = Crad (mg/Remm) 3 095}/ (203-Cal} .00 0.00 000 0.00
Correcied to 13% CO2 €l mg/fem | Cood (12% £0O2} = Crod {mg/Rem) £ (12Cead) 000 000 o.00 0.00
Nitrogen Oides - NOz
NOx Measured Concentration Coet 719 Messurerment from Flae Gas Anslyner 16.14 2100 2629 2114
Untorredied @ Ref Cond Coex wmrRtm  |Cmon gmp/Mem) = Coon (ppos) x 1 582 3038 952 4847 1979
NOz Emission Rate ERaer [ 2inor = Cosr/1808 ¢ v 1.18 138 91 1.40
Lgfhr ERpsy {kg/hr) = 16 1 RBinen {gfs) 4.18 489 aes 531
NOx Concentration
Corrected to 1% O2 Crst mg/Rem [Cost {13% D) = Caot (mp/Rem) 3 Q03 11)  209-Cal} 2870 41.00 4373 28.14
Corrected to 3% 02 Coat mgfrm  |Crot (3% O2) = Case (myg/Rew) £ {I83%2) 7 (209-Col) 5389 7413 76.08 esos
[Carretted (o 12% CO2 Coox mpRese  [Cmox (12% CO= Cuny (mg/lem) 2 {12/Ceut) 37.28 51.23 5397 47.48
Carben Monozide - CO
(CO Messured Coaceniration Con P Measurement from Floe Gos Analyaer 173288 2078.00 1938.14 1918.23
{Uncorrected @ Ref Cond Crm mplcm  |Cow (mg/Memp= Coo ippmd 8 1148 188527 2380.48 221888 2194 20
O Emission Rate TReo o ERcs = Coa/tébd s Oh 7503 8182 85.29 81.05
[ ERee (kg/hr) = 1.6 1 TRss igh) 2734 294508 W7.M 290177
CQ Concentration
Carrected 10 11% 02 Cos myRem  [Cou (11% D2} = Cen (mpRem) 1 (Q0%11) 7 (20.9-Cal) 184048 2485 54 1958 .57 212318
(Caereeted to 3% O Ces mpRem  |Cowt3% O2)= Con (mp/itam) s (190} GLYCal) 3500.52 4485.13 3543.05 383890
Correcied to 12% CO2 Con mylm  [Cos (12% CO) = Con (mp/Rem) & {$2Crad) 2434 48 3085.78 2410.42 2684823
Particulate Concentration [ mpRcm  |Co=Mpi Ve 148.01 178.29 154.62 150.74
Partitulaie Eminion Rete Rp " ERp = Culd s Qv 558 813 597 588
[T Elp (ghr) =36 s ERp igh} 2010 2208 21.45 2122
Particulste Concentration
Carrected 1o 11% 02 ts mg/fem  [Ch(11% D)= Co 3 (389-11}F {20.9-Ca2} 14272 184 98 138.94 15487
Carrected 10 3% O Ty mgfer  [Co 0% O)=Ct 3 30.9-1)7 20.9-Cel) 25804 442 247.59 28002
Cerrected to 12% CO2 (<3 mpilem  |Cu(12% COYp= Ca x (L1Ccal) 179.05 1.1 165.00 192,05

Legend: g It - square fest
QM - square maties
-3
R - degraas Rankm
PPe - partd g mullion

1 Mg - nche of Marcury
o 11 = qubic fret
B - bl metrey

Raf Cord - referencs tamperaturs and presswe (25 C and 191 3 4Pa)

Roms = 8ry refersnce cublt =eifes pel second
Roim = 7y raterence cube: fest par munule

mg/Rem - mgIams per dry relerance QU Metie
/8 + grams pet sacond

WO - a8 NOZ

acfm - sctual cubic 1est par mnute




OFFICIAL STACK TESTING RESULTS
Northern Pulp

Pictou, NS
Fuel: Fuel oil
Operating Conditions:
Emission Control Equipment:
Stack Height from Grade: m
Stack Diameter: m

NSENV
Parametar Tost1 Test2 Test3 Average Limits

Test ID PM-2 PM-3 PM-4 - -
Test Date 10-Mar-15 11-Mar-15 11-Mar-15 - -
Stack Gas Temperature (C) 64.7 651 63.9 646 -
Moisture Content (%) 208 20.8 20.7 208 -
Velocity (m/s) 189 171 181 184 .
Volumetric Flow (Remis) 382 344 385 370 -
Oxygen - 02 (%) 10.8 114 9.7 106 -
Carbon Dioxide - CO2 (%) 9.79 9.26 11.0 100 -
Sulphur Dioxide - 02

502 Mensured Concentration {ppm) 0.0 0.0 0.0 00 -
SO2 Concentration at 11% 02 (mg/Rem) 0.0 0.0 0.0 0.0 -
Emission Rate (kg/hr) 0.00 0.00 0.00 0.00 -
Nitrogen Ouxides - NOx

NOx Measured Concentration (ppm) 16.1 210 26.3 211 -
NOx Concentration at 11% O2 (mg/Rem) 29.7 41.0 43.7 a1 -
Emission Rate (kg/hr) 4.18 4.89 6.6 5.31 -
Carbon Monozide - CO

CO Measured Concentration (ppm) 1734 2079 1936 19186 -
CO Concentration at 11% O2 {mg/Rcmy) 1940 2470 1960 2123 -
Emission Rate (kg/hr) 2733 2946 307.4 291.8 -
Particulate Matter - PM

Particulate Concentration at 11% 02 (mg/Rcm) 143 185 137 155 -
Particulate Emission Rate (kg/hr) 201 221 21,5 21.2 -

Legend:  C - degrees Celsius
m/s - metres per second

Rcms - dry reference cubic metres per secand

ppm - parts per million

Ref Cond - reference temperature and pressure (25 C and 101.3 kPa)
mg/Rem - miligrams per dry reference cubic melre

NOx - as NO2

ND - non-detectable
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DATA ENTRY
Northern Pulp
Pictou, NS
Fuel: Fuel oil
Operating Conditions: Normal

Emission Control Equipment: wet scrubber

Slack Height from Grade: 69m
Stack Diameter; 3.51 m

in, =inches

Refarenca Temparatura, Tref (F): 77
(K): 298
Reference Pressure, Pref (in.Hg): 2992
{Bar): 1.0
Paramotar Symbol Units Tost1 Tast 2 Test3 Average
Test 1D - - PM-1 PM-2 PM-3 -
Date - - 10-Mar-15 | 10-Mar-15 | 41-Mar-15 nfa
Start Time - - 9:00 AM 1215 PM 9:20 AM n/a
End Time - - 11:00 AM 215PM 11.20 AM nfa
Total Sampling Time - min 120 120 120 120
Stack Diameter [+] in. 138 138 138 138
Average Stack Gas Temperature Ts F 154 154 147 152
Average Dry Gas Meter Temperature Tm F 51 57 40 52
Barometric Pressure Pbar in.Hg 3013 30.12 29,55 2993
Stack Static Pressure Pstatic inf20 1.10 1.10 1.10 1.10
Average Pressure Drop (1lead) L1 inI20 o595 066 0.58 0.61
Average deltaH Orifice JdH inH20 0.83 0.94 0.82 0.87
Average Meter Temperature Tm F 51 57 48 52
[Gas Sample Valume Vm ot 5891 61,66 57.94 59 50
Average [sokinetics 1 Y 105 102 104 103
Nazzle Diameter Da in. 0.234 0234 0234 0.234
Pitot Coefficient Cp - 0.794 0.794 0.794 0.794
Gamma, meter constant y - 1.021 1.021 1.021 1021
Reference Temperature Trel R 537 537 537 537
Reference Pressure Pref inHg 29.92 2092 29.92 25.92
|Stack Gas Oxygen Content Col “a 48 45 44 46
JSuck Gas Carbon Dioxide Content Ceol % 158 159 16.1 159
Stack Gas Nitrogen Content Cn2 % 798 79.6 795 798
Stack Gaa Sulphur Dioxide Content Csol ppm 81 5.1 279 14.0
Stack Gus Nitrogen Oxides Content Cnox ppm 237 458.1 521 407
Jsa:u Gas Carbon Monoxide Content Cco ppm 17723 2817.3 3083.0 2557.5
Volume of Water Collected Yw mL 540 542 541 541
Particulate Collected from Filter - mg 17434 1626.3 1505.2 1625.0
Particulate Collected from Probe Wash - mg 7308 11528 7146 8661
Particulate Collected from Impinger Wash - mg 1.94 454 327 3.25
'Total Particulate Collected {excluding impingers) Mp mg 2474 2,779 2,220 2,491
Legend:  F - degrees Fahrenhait inH20 - inches of water
K - degrees Kelvin cuft - cubic feet
Bar - bars R - degrees Rankin
in.Hg - inches of memcury NOx -as NO2




CALCULATIONS
Nonthern Pulp
Plictou, NS
Fuel: Fuel oil
Operating Conditions; Normal

Emission Control Equipment: wet scrubber

Stack Height from Grade: 69 m
Stack Diameter: 3.51m

Variable Symbol Units Calculation Tast1 Test2 Testd Avarage
tack Ares As N Ar=PLs (D32 M4 10387 10387 103.87 10387
Ti [ AN (v} = As {1q.7t) L OOTTY vas 285 885 985
Barometric Pressure Phar kb Phar (APab = Phar (In.lig) t 386 102.0 102.0 100.1 1014
S1ack Static Pressure Pataile 1Y, Patatie (WPa) = Patatic (. HZ0) 3 249 027 027 027 027
Avg. Stack Temperature ™ R To (R =T () + 460 a14 814 807 812
Avg. Meter Temperature Ta R Ton (R)=Tes (F) » 448 511 517 508 511.8
Nozzle Dismeter e o Do fmm) = Da jis) s 314 [} ] ) 59
Gas Meter Pressure (] Inlig Pm = Phnr 4 (dH 7 £3.6) .19 30.19 2981 30.00
ample Volume at Ref Cond Vg ™ Ve = TretPref s (Yo x P 5 31 T a7y £8.00 61.92 838
wm Ve fewmy= ROI0032 1 Vime (ew ) 181 187 175 181
[Volume of Water Vapour Ve 1. Ve = 04801 Vor 2582 2000 2585 2598
Water Fraction Bee - Bwe = VYmei | Ve + Yme ) 0208 0.283 0285 0.3
Molecular Weight, Dry Md BAb-mel | Md = 044 (Cead) + 803 {Tal) * 020 (Cad) loee 30.73 3075 W07
Molecular Weight, Wet Ma bemel  [My=Md (L= Bwe) + (18 2 Bua)} 27.03 2713 2888 270
Stack Pressure P InHg Pu = Phar + (Patatic 1 10.6) 30.21 30.20 2883 00
Stack Gas Velocity Ut fn Us = 03.23 & Cp 4 itdP 5 Top(Pr x Ma)yas 45.08 4758 4502 459
mi Us (mo)= 03040 2 Us (Biy) 13.74 1450 1372 140
Aciual Stack Gas Flow Rate Q scha Q=1 260,972 208,542 280,554 260,023
Dry Stack Gas Flow Rale L] Retm | Q= Qu{l-Bwo) u {TrerTa) s PuPreD) 174518 187,783 173,187 176,185
Reme |G iRoms) = ROSIT2 5 Qn (Refm) 8332 86.63 8175 848
Sulpbor Dioide - SO
S02 Measured Concentratien Coal PP Measurrment frem Fim Gas Amslyner 814 8.14 27.88 1405
Uneorrected @ Rel Cond Coal agRem  |Cal (mgRem) = Csal {ppm) 1 262 2133 18.09 7290 36880
502 Emission Rate Rl o ERvad = Crali 1008 1 G 178 143 597 3.08
kg/hr RRsal (hg/hry =16 £ ERwal (g/s} 640 514 21.48 11.00
SOL Concentration
Correcied to 11% 02 Co2 myRem | Con2 (1% 02) = Conl (p/Rem 1 (0911} (FLI-Cal) 1312 872 4375 2.0
Correcied to 3% 02 Cwl myRem | Crad (3% OF) = Cral (mg/Rem) 1 2090}/ (38.3-Cad) 272 17.57 7N 4013
Corrected to 12% CO2 Cwl mgRem  |Crad (32% CO) = Cond (mgp/Mem) 3 (12Ccal) 1837 12.14 54.50 2787
Nitrogen Ozides - NOx
NOx Measured Concentration [ rpm Mearurcasel from Flue Cas Amslyer 237 48,14 5214 4087
JUncorrecied @ Ref Cond [+ mpRim  |Coot (mg/Rom} = Cov (ppm) 5 1322 4483 8884 88.13 7853
NQx Emission Rate Eftmox o ERmer = Caot/1000 & Qs arnz 170 8.02 8.48
kghe | ERmen (hg/hr) = 3.6 1 ERweax igh) 1238 a2 2688 233
NOz Caonceniration
Carretied 10 [1% 02 CTrex mgbcm | Cooz (11% OF) = Coamt (mp/Rem) x (01177 209-Cul} 2744 5242 58,82 4823
Carrecied to 3% 02 Craz sgfes | Coox (3% (13} = Comy (mg/Rem) £ {1093}/ (J03-Cal} 4882 64.78 108.37 a3.5e
Corrected 1o 12% CO2 Caat mgfem | Cmot (12% CO2) = Caws (eag/Rem) & (12°Ccad) 3424 65.48 T3zt 5768
Carboa Monaaide - CO
(CO Messured Conceniration Cen Ppm Measurement from Flus Gt Ambyer 1772.29 281729 3083.00 2557.52
Uacorrected /@ Ref Coad Coo mgfem  |Cos (mg/Mtm) s Con {ppm) x 1143 2029.27 322579 3530.04 252838
(CO Emission Rate LRee P ERce = Coa/(808 5 Oy 16007 285.91 208.50 247,85
kg ERce (hg/hry» 36 & ERco (21s) 208.85 1028.29 10248.88 89227
€O Conceniration
Corrected to 11% 02 Cm agim  [Cou (11% O3 = Con (mg/Memb 5 (011} 20.9-Caly 1247.81 1947.28 2118.19 177043
Corrected 16 3% 02 [ agics  [Cou (3% 01) = Con (mg/Mem) & (2095} {109-Cad) 256814 382083 39820.24 320107
Carrected to 12% CO2 Cm aphen  [Cen (11% Cl12}= Ceo (mg/Rem) 3 (12/Cead) 1558.70 2242w 2835.78 2200.28
Particulate Concentention [ wrRem  [Cr=Mpi Ve 1389.58 1486 91 1205.99 137415
Particulate Emission Rate Ihp ™ ERp = Cafti00 s Qv 1741 12178 103.48 116.48
kghr ERp (kg = 16 1 ERp (gh) 41078 474 44 avzsa 41927
Particulste Concentration
Corrected to 11% O2 € mgRem  [Cvil1% O = Co £ (203-11) / (200-Cal) 84215 89758 758.94 832.89
Corrected to 3% 02 € mpkom  [Co 3% 03) = Cr 5 20.53)/ Q0.9-Caly 152268 182280 1372.22 150592
Corrected to 12% CO2 [+ ogRem [0 il1% CO)= Ci 2 (12Ccsd) 1050.62 112119 94527 1020.03

Lagend: 39 71 - squara faet
24 M- Aquare matres
Fi-3142
R : degress Renkun
i - pants per million

n Hy - nches of mercury
o - oabie feet
41,51 - ubit metres

Rel Cond - 1elerence temparsture snd presaurs (25 C snd 101 3 kPaj

Rems - dry telursnces cubic metres par second
Refm - ary mtarance cubic feel par mnts

myRem - tnbgrams per dry reference cubic mabs

Q2 - grasn par vacond

N - a5 NOZ
actm « sctusl cutne feet per manuty




OFFICIAL STACK TESTING RESULTS

Northern Pulp

Pictou, NS

Fuel: Fuel oil

Operating Conditions: Normal

Emission Control Equipment: wet scrubber

Stack Height from Grade: €9 m
Stack Diameter: 3.51m

0
Parameter Test 1 Test 2 Test 3 Average Limits
Test ID PM-1 PM-2 PM-3 - -
Test Date 10-Mar-15 | 10-Mar-15 | 11-Mar-15 - -
Stack Gas Temperature {C) 67.8 67.8 63.9 66.4 -
Moisture Content (%) 289 283 29.5 28.9 -
Velocity (m/s) 13.7 14.5 13.7 14.0 -
Volumetric Flow (Rems) 83.3 88.6 81.7 846 -
nﬂlygcn - 02 (%) 4.80 4.50 4,39 4.56 -
Carhon Dioxide - CO2 (%} 156 15.9 16.1 15.9 -
Sulphur Dioxide - SO,
S0, Measured Concentration (ppm) 8.14 6.14 279 14.0 -
S0, Cencentration at 11% O; (mg/Rem) 131 972 438 222 -
Emission Rate (kg/he) 6.40 5.14 21.48 11.00 -
Nitrogen Oxides - NOx
NOx Measured Concentration (ppm) 237 46.1 52.1 40.7 -
NOx Concentration at 11% O, (mg/Rcm) 27.4 52.4 58.8 462 -
Emission Rate (kg/hr) 134 277 289 233 -
Carbon Monexide - CO
CO Measured Concentration (ppm) 1772 2817 3083 2558 -
CO Concentration at 11% O, (mg/Rem) 1248 1947 2116 1770 -
Emission Rate (kg/hr) 609 1029 103% 892 -
Particulate Matter - PM
Particulate Concentration at £1% O, (mg/Recm) 842 BG8 759 833 375
Particulate Emission Rate (kg/hr) 41 474 373 419 -

Legend:  C - degrees Celsius
m/s - metres per second
Rcms - dry reference cublic 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




mpope s =S
505 ¢ 950 1 50 i ST d ZISEO FISL O QL1580 P20

D EED SOI8 | THIB T Thd 5t 0 TZ%0 | Yato TToe0
TR T I L [1X3 =1Xd THd TP 0 N B 1007
By CRHL TRIL [ Besaay sPUL | ZPuL TRAL
(0] som14 was Zq peilgey iq peskmuvy
WO ] 0 g o
noRed e =
v L CTL T
HOLVO WaLWa
i 0ogLD Uiy 0 Arsueg
. — — — = = S
4000 0 | cosczu | | ezzie ) vosZZu | 3 | ] {33 | evze | Ztet | 3 | seszzib | | 96z Z1t
9IL0 [ [LCEY (T Toti I3 ] ToE [ tha BZ6 11+ CIZB Vel | BLZ8 it A
L 2 VERL LIS 08¥Z T48 ¥ 2t o 18 L3 e THd TERS 40k DERG Il | Cos 11T o
i 0208 801 D208 603 108 601 Titt TIF TS (L3 L Thd TS1 60 Y33 8601 | 1520 60} s
L] TruL TRNL T T8 T8 (L I L wBiey | CPFEL_| EPuL L ePL
161 o 1o prakpy ooy ey uoy LU swopoy A PRy o
WEVM Fn0Hd
S — - = - — — — —
5000 0 | et | | rhozeor § oezsos | GESL | ] 5 E51 | s | ewos | an _ eooZ &0t | | ooz 60 | soozs0a | [
00 0 IVIG Vb SVIG LLY [ Ish [ vore (533 Zo100 Thd ZHB VY L 50
0 0 TOIe 211 LD [ZED Tve X ivs SO0 oo Tha T5Pa 211 S598 L1 | 0S8 Lt D
200 0 SLI0 01T S1z0011 T v Ty [ 3 TRIon Thd 600 014 TEG I | GeO0TIY El
_— — v — — —
ey TRl TRBL THpL ™ L) L) L) TBfeauny - T LT TRUL
LT K peakpuy . . PRoNOD LU » odumg A peekpery o
wronrd ] ssuns oy wony srdweg »r s oisdwg | ] L)
b 1] )l e ] BEYPAGITH T8 sbroms, nag 1egeey
HOIVD HIOMaAI

$SrCIPLIL HMAURN QO

T N momg ‘uopeae




Northern Pulp
Recovery Boiler

121413456

Stack Gas Velocity Profiles

Pictou, NS
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