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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
Scofia. Source emissions testing were conducted 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 Depariment of Environment. The testing was conducied on
September 15-18, 2018.

In this report, source emissions testing data are presented for measurements which include
concentratfions and emission rates of combustion gases and total particulate matter (PM) as well
as exhaust gas temperature, moisture content, velocity, and volumetric flow rate on the
Recovery and Power Boilers.

The measured concentration of PM from the Recovery Boiler was below the stack limit of 77
mg/Rm? {corrected to 11% oxygen).

The measured concentration of PM from the Power Boiler was above the stack limit of 150
mg/Rm3 {cotrected to 11% oxygen).

A summary of the results of the source emissions testing is provided in Table E.1.

Table E.1 Source Emissions Testing Resulis

Exhaust Gas Parameters | Recavery Boller j’  Power Boller
Totol Particulate Matter — TPM {mg/Rm3at 11% O2) 39 190
Sulphur Dioxide - $O2 {(mg/Rm?) 87.2 ND
Nitrogen Oxides = NOx {mg/Rm3) - 103
Carbon Monoxide — CO (mg/Rm3) 1,132 126
Volumetric Flow Rate {Rm3/s) 720 33.2
Velocity {m/s} 12.3 146.8
Temperature (°C) 68.1 55.4
Moisture Content {%} 30.6 17.5
Oxygen - Oz (%) 53 12.2
Carbon Dioxide - COz (%) 10.4 6.4

Production for September 15, 16, 17 and 18 was 742, 833, 884 and 899 air dry metric fonnes of
pulp {admt) respectively.
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1.0  INTRODUCTION

Northern Pulp Nova Scotia Corporation, referred to herein as Northern Pulp, retained Stantec
Consulting Lid. (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 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 the
pre-test plan submitted {0 the Nova Scotia Department of Environment,

In this report, source emissions testing data are presented for combustion gases, total particulate
matter (PM), exhaust gas temperature, exhaust flow rate, moisture content, velocity, and
volumetric flow rate.

This report is in five chapters. Chapter 1 contains the infroduction and the scope of work for the
project. The study approach and a brief description of the various parts of the project are in
Chapter 2. Chapter 3 contains a brief description of the testing methodologies, equipment, and
cdlibration techniques used during the source emissions testing program. In Chapter 4, the
results of the source emissions testing are presented and discussed, and concluding remarks are
presented in Chapter 5. Appendices A through D contain supporting information for the report,
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2.0 OVERALL APPROACH

The project consisted of five parts:

submission of the pre-test plan

site preparation and preliminary survey
on-site source emissions testing
laboratory analysis

information review and reporting

A e L e

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 (Appendix A) submitted
on February 20, 2015 to Nova Scotia Environment [NSE). The Pre-Test Plan outlined the rationale
for the selection of the associated contaminants to be tested, as well as the methodclogies
proposed for canducting the source testing on the exhaust stacks.

22 ON-SITE SOURCE EMISSIONS TESTING

Stantec set up the source emissions testing equipment and conducted a preliminary survey to
measure the exhaust gas temperature, velocity, and flue gas composition in each of the boiler
stacks. The data from this survey was used to determine the appropriate nozzle size 1o 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 source emissions testing part of the work,

Three {3) tests for total particulate matter and combustion gases were conducted at defined
sampling locations on the exhaust stacks of the Recovery Boiler and the Power Boiler. The
testing was completed in compliance with the sampling methods presented in Table 2.1, in
accordance with the Air Quality Regulation, under the Environment Act, Section 112 issued by
Nova Scofia Environment [NSE) and the requirements of the facility's approval {2011-0764657-R03)
issued by the NSE.

The methodologies used for testing the emissions from each exhaust stack are summarized in
Table 2.1.
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Table 2.1 Source Emissions Testing Matrix
Number of Approval
Source Samples per Condition Parameter Sampling Method
Source

3 4. Q) Total Particulate Matter (PM) EPS 1/RM/8
Recovery Boiler -

3 - Combustion Gases EPS 1/RM/15

) 3 é.q) Total Particulate Matter (PM) EPS 1/RM/8

Power Boiler

3 - Combustion Gases EPS 1/RM/15

23 LABORATORY ANALYSIS

Prior to the particulate matter testing, several filters were conditioned and pre-weighed.
Following the testing, parficulate matter was recovered from the nozle, 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. Afier
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 particulote 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 impingers were recovered gravimetrically for
particulate matter and reported separately. These recoveries were performed at Stantec's
laboratory in Fredericton, New Brunswick.

24 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 confirm the accuracy of data. Summary tables were prepared and incorporated
into this report for submission to Northern Pulp.
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3.0 TEST METHODS, EQUIPMENT, AND CALIBRATIONS

This seclion contains a description of the methods and equipment used to conduct the source
emissions testing campaign. The calibration 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 Particulate Matter

Particulate matter emissions from the Recovery Boiler and Power Boiler exhaust stacks were
measured in accordance with the Environment Canada Reference Method EPS 1/RM/8, entitled
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 refered to as the 'Method §' sampling frain for particulate
matier, 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
(o 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 to
the pump and control console. A schematic of the sampling system is shown in Figure 3.1. The
operation of the Method 5 sampling irgin 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 ihe nozzle is at the same velocity as the gas in the stack). The gases are then
drawn through the inner stainless sieel liner of the elecircally 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
hoft side of the sampling unit, and then through pre-weighed impingers in an ice bailh to cool the
gases and condense the maisture in the gas, before the gas enters the umbilical cord.
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The umbilical cord carries the fillered, cooled exhaust gases from the sampiing site to the control
cansole. 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.

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

Total particulate matter is determined gravimetrically at Stantec's laboratory in Fredericton,
New Brunswick,

Appendix B contains the calibration data.
3.1.2 Combustion Gases

The combustion gases {O2, CO2, CO, NOx, and SO2) 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.
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 to measure
the concentrations of oxygen, carbon dioxide, sulphur dioxide, nitrogen 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 trap and condensate trap and a housing unit
that contains the pump and the electrochemical cells. The equipment is manufactured and
cdlibrated to provide an accuracy of +/- 4% for carbon monoxide, nitrogen oxides, and sulphur
dioxide, +/- 0.2% for oxygen, and +/- 5% for carbon dioxide.

3.2 QUALITY ASSURANCE AND QUALITY CONTROL

Throughout the source emissions testing program, quality assurance and quality control
procedures were applied to confirm the accuracy of the accurate emissions dato. These checks
were performed by test personnel throughout the program under the guidance of the source
testing crew chief in the field and the project manager during post testing review.

The quality control {QC) checks included the following:

e use of standardized checklists and field nolebooks to ensure completeness, traceability, and
comparability of the process information and samples collected

» field checking of standardized forms by a second person to confirm completeness

e testing for cyclonic or reverse flow, as well as siratified flow conditions

» leak checks of sampling trains

@ Stantec
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Equipment was calibrated according to the protocols and schedule as prescribed by
Environment Canada. These calibrations include the following:

Pitots: Calibrated in a wind tunne! 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 Analyzer: Calibrated against reference gases using standard calibration gases within the
expected range of concentrations from the source.

Calibration data are in Appendix B of this report,

@ Stantec
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4.0 RESULTS AND DISCUSSION

The results of the source emissions testing campaigns 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 sampled.

Table 4.1 Sample Location Details

Parameter

Recovery Boller

Power Boller

Stack Height — Above Grade {m}) &9 51
Diometer / Equivalent Diameter (m) 3.51 1.93
Stock/Duct Description Circular Circular
Stack Crientation Vertical Verfical
Number of Sample Porls 4 2
Sample Port Diameter {m) 04 0.1
Location Upstream from any Disturbance, >2 >2
Location Downstream from any Disturbance, 1.45 >4
Isc(i:ﬁ:rlalcg F;;olgcaeﬂ Flow Characteristics at The Not Ideal Not |deal
Total Number of Sample Paints 24 24
Number of Sample Points per Traverse 12 12
Sample Time per Point [min) 5 5
Sample fime per Test for PM {min) 120 120
Sample time per test for combustion gases {min) 30 30

! The exhaust gas flow characteristics at the sompling location are referred to as being “Ideal” if the sample porls are
located in a straight section of stack ai least eight stack diameters downstream and two stack diameters upsiream

of any flow disturbance.

4.2 RECOVERY BOILER

The results of the source emissions testing for total particulate matier and combustion gases from

the Recovery Boiler exhaust stack are in Tables 4.2 and 4.3, respectively.

@ Stantec
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Table 4.2 Source Tesling Results - Recovery Boller - Particulate Matter
Parameter Test #1 Test #2 Test #3 Average s'“"‘u':;:”"““

Sept 15, Sept 14, Sept 164, ) )
Test Date 2015 2015 2015
% of Normal Maximum Operating 97.1 973 975 973
Rate!
Test Start 11:15 8:40 12:30 - -
Test Duration (min) 120 120 120 120 -
Volume of Gas Sampled {Rmd) 2.49 2.49 2.52 2.50 -
Average Isokineticity (%) 98 98 99 99 -
Tofc:l \folume of Moisture Collected 802.9 827.6 805.6 812.0 )
in Impingers (mL)
Particulate Matter From Filter and
Probe Wash [mg} 198 13.5 130 15.4 -
Pariculate Matter From Impingers 80 8.1 799 297 i}
{mg}

Exhaust Gas Paramelers

Exhaust Gos Temperature (°C) 68.2 68.1 é8.0 48.1 -
Exhaust Gas Moisture Content (%) 30.4 31.2 30.3 30.6 -
Exhaust Gas Velocity (m/s) 12.3 12.3 12.2 123 -
Exhaust Gas Volumetric Flow Rate
(Rm3/s) 72.2 718 720 720 -
Oxygen - Oz (&) 53 5.5 5.2 53 -
Carbon Dioxide - CO2 {%) 104 10.4 10.5 10.4 -
Total Particulate Matter - PM
Concentration at 11% O2 (mg/Rm?3) 5.04 3.49 3.26 3.93 77
Emission Rate (ka/hr) 207 1.41 1.34 1.60 -
Legend:
eE Degrees Calsius.

m/s Meftres per second.

Rm3/s  Dry cubic melres per second at reference conditions (25°C and 101.3 kPa).
mg/Rm? Milligrams per dry cubic melre al reference conditions (25°C and 101.3 kPa}.
kg/hr  Kilograms per hour.

Normal maximum operaling rote is 154,000 Ib/hour black liquor as fired.

The average measured concentration of particulate matter was 3.93 mg/Rm? (corrected to 1%
OCz), which is below the current stack emission limit of 77 mg/Rm? presented in Table 5 of the
facility's Approval {No. 2011-076657-A03).
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Table 4.3 Source Testing Results - Recovery Boiler - Combustion Gases

Parameter Test #1 Test #2 Test #3 Average

Test Date Sept 15,2015 Sept 14, 2015 Sept 16, 2015 -

Test Duration [min) 30 30 30 30

Exhaust Gas Volumetric Flow

Rate (Rrmd/s) 72.2 718 720 720

Sulphyr Dioxide - SO2

Concenh-cﬁon (ppm] 43.7 59.‘ 54.] 52-3

Concentration (mg/Rm?) 72.6 99.3 89.6 87.2

Emissions Rate [kg/hr) 298 40.1 34.8 355
it n Oxj =N

Concenfration (ppm) -

Concentration [mg/Rm3) -

Emissions Rate (kg/br) Not available Not available Not available -

Carbon Monoxide - CO

Concentration (ppm) 2,033 305 627 988

Concentration [mg/Rm3) 2.328 349 718 1132

Emissions Rate (kg/hr) 406 90.1 1846 294

legend:

Rm3/s  Dry cubic melres per second af reference conditions {25¢C and 101.3 kPa).
mg/Rm? Miligrams per dry cublc mefre ot reference conditions (25°C and 101.3kPa).
kg/hr  Kilograms per hour.

Not available- an erer in the electrochemical cell for NOX occured during Recovery Boiler tesling, therefore dota are
not avaiiable

43 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 Tesling Resulls - Power Boiler - Parliculate Matter

Parameter Test #1 Test #2 Test #3 Average | Stack Emission Limit
Test Date Sept 17,2015 | Sept 17, 2015 | Sept 18, 2015 - -

Steam Load {kib/hr) 123.0 1263 122.2 1238

Test Start 10 13:40 8:00 - -

Test Duration {min) 120 120 120 120 -

Volume of Gas Sampled

(R} 1.37 1.45 1.50 1.44 -

Average lsokineticity (%) 104 100 103 102 -

@ Stantec
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Table 4.4 Source Testing Results - Power Boller - Particulate Matter

Parameter

Test #1

Test #2

Test #3

Average

Siack Emisslon Limit

Total Volume of Moisture

Collected in Impingers {mL) L) 5D it et i}
;ﬁg'f:r"g’ir'ggg%:;ﬁ"{' ) | 2518 2587 205.1 238.5 5
qutjculcte Matter From 15.8 59 392 203 )
Impingers (mg)

Exhaust Gas Parameters

:ioxg;:lusi Gas Temperature 56.] 55.1 552 55.4 i}
ahaust ﬁ;}s il 18.1 173 169 17.5 -
Exhaust Gas Velocity (m/s) 159 17.2 17.3 16.8 -
E;‘;‘\S‘;ﬂfgc{’;;?}‘s’,’"e‘"c 312 34.1 34.4 332 -
Oxygen - Oz (%) 12.8 1.9 1.8 122 -
Corbon Dioxide - COz (%) 5.8 6.6 6.7 6.4 .
Tot rti te Matter -

BM

Concentration at 11% O2

(mg/Rm?3) 226 196 149 190 150
Emission Rate [ka/hr} 20.6 219 14,9 i?.8 -

Llegend:
EE Degrees Calsius.
m/s Melres per second.

Rm3/s  Dry cubic metres per second at reference condilions {25°C and 101.3 kPa).
mg/Rm?3 Milligrams per dry cubic metre at reference conditions [25°C and 101.3 kPa).

kg/hr  Kilograms per hour.

Kib/hr  Thousand pounds per hour

The average measured concentration of particulate mater (corected to 11% O2) was 190
mg/Rm?, which is above the stack emission fimit of 150 mg/Rm?3 presented in Table 5 of the

facility's Approval {Mo. 2011-074657-A03).

@ Stantec

ten \\cd1214-02\shared_projects\, 1 21413454\ | _environmental\8_repor\J_linal_report\rpt_201510146_cal_np_complionce,docx

12




SOURCE EMISSIONS TESTING -
SUMMER ROUND 2015

October 14, 2015

Table 4.5 Source Tesling Results - Power Boiler - Combustion Gases

Parameter Test #1 Test #2 Test #3 Average
Test Date Sept 17,2015 | Sept 17,2015 | Sept 18, 2015 -
Test Duration {min) 30 30 30 30
Exhaust Gas Volumetric Flow Rate [Rm3/s) 3.2 34.1 344

Concentrafion (ppm) ND ND ND -
Concentration {mg/Rm3) ND ND ND -
Emissions Rate (kg/hr) ND ND ND -
Nitrogen Oxides - NOx

Conceniration (ppm} 48.4 62.3 53.7 54.8
Concentraiion {mg/Rm3) 91.1 17 101 103
Emissions Rate (kg/hr) 10.2 14.4 12.5 12.4
Carbon Monoxide - CO

Concentration (ppm) 71.9 190 67.1 110
Concentration {mg/Rms3) 82.3 218 769 126
Emissions Rate (kg/hr) 9.24 268 9.52 15.2
Legend:

Rmifs  Dry cubic melres per second at reference condilions {25°C and 101.3 kPa).

mg/Rm? Milligrams per dry cublc mefre al reference conditions [25°C and 101.3 kPa).

kg/tr  Kilograms per hour.

ND not detected in sample
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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 warmanty with respect to this report, other than the work was
underiaken by trained professional and technical staff in accordance with generally accepted
engineering and scientific practices cument af the time the work was performed. Any
information or facts provided by others and referred to or utilized in the preparation of this report
was assumed by Stantec to be accurate.

This siudy 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 peried on-site, and the emissions resulis
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 prepared by Chris Lyons, P.Eng and reviewed by Vicki Corning, 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.

C 45— U (s

Chris Lyons, P.Eng Vicki Cormning, P.Eng.
Air Quality Engineer Senior Associate, Enrironmental Services
Tel: {506) 452-7000 Tel: (506) 452-7000

@ Stantec
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Stantec Consulling Lid.
102 - 40 Highfield Park Drive
Dartmoulh NS B3A 0A3

Tel: {902) 468-7777
Stantec  rax (02 4900

February 20, 2015
File: 121413454

Attention: Mr. Mare 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,

Infroduction

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:

e Recovery Boiler and Power Boiler particulate matter testing 4 times per year:

« Lime Kiln and Smelt Dissolving Tank particulate matter tesfing 2 times per year;

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

* One PMzstesting event per year on the four stacks noted above for particulate matter; and

* One Chlorine {Cl} and Chiorine Dioxide {ClOz2) 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:

Pasition: Environmental/Technical Leader
Telephone Numbei: (902) 752-8461
Email; dnorthernpulp.com

Design with community In mind
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Reference: Pre-TestPlan for Source Emissions Testing Northern Pulp,
Pictou Mill - 2015 Calendar Year

Sampling Company:

Project Manager:

Telephone Number:

Fax Number:
Emait:

Key Sampling Team:

Stantec Consulting Ltd.

Gillian Hatcher

(902) 468-7777

(902) 468-9009
@Stantec.com

support from other staif as needed)

Source Emissions Testing Program

with

The proposed source emissions testing methodology and proposed sampling timeframes are

presented in Table 1.

Table 1 Source Emissions Testing Matrix
Number Number
Source of Tests Parameter Sampling Method Proposed Timeframe
of Visits
per Visi
Total Particulate Wwinter, Spring.
. 4 . Matter [PM) e Summer, Fal
ecovery - -
. X Winter, Spring.
Boiler 4 3 Combustion Gases EPS 1/RM/15 Ssummer. Fall
1 Particle Size Analysis Microscopic technique Fall
Toial Particulaie Winter, Spring,
. . Matter (PM) il Summer, Fol
A 4 3 Combustion Gases EPS 1/RM/15 Winter, Spfing,
Summer, Fall
1 3 Parlicle Size Analysis Microscopic technique Fail
Total Parficulate .
2 3 Matter (PM) EPS 1/RM/8 Spring, Fall
— 2 3 Combustion Gases EPS 1/RM/15 Spring. Fall
ime Rin 1 3 Particle Size Analysis Microscopic technique Fall
Total Reduced .
2 3 sulphur {TRS) US EPA Method 148/C Spring, Fall
Total Particulaie .
2 3 Matter (PM) EPS 1/RM/8 Spring, Fall
Sl 2 3 Combustion Gases EPS 1/RM/15 Spring, Fall
Dissolving - " - - - - -
Tank 1 3 Particle Size Analysis Microscopic technique Faill
Total Reduced .
2 3 Sulphur (TRS) US EPA Method 16B/C Winter, Summer
HighLlevel | 2 TgLﬁ’;ﬁjﬁ‘T’ggd US EPA Method 148/C Spiing, Fal
f Vent
Root Ven 2 3 Combustion Gases EPS 1/RM/15 Spring, Fall
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou Mill - 2015 Calendar Year

Table 1 Source Emissions Testing Matrix

Number Number
Source of Tests Parameter Sampling Method Proposed Timefrome
of Visits
per Visit
Chlorine and NCASI Special Report #1- .
] . chlorine dicxide 07 Spring

Note:

Timeframes are as follows based on the approvaol deadlines-Winter: January-March 31, 2015, Spring: April = June 30, 2015,
Ssummer: 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 anival 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 moisture 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 nozle size io
conduct isokinetic sampling {where the velocity of the gas entering the nozze 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 testing 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 caiculated using the full cross sectional area.

Particulate Malter: The source emissions testing of the Recovery Boiler, Lime Kiln, Smelt Dissolving
Tank, and the Power Boiler for total parliculate matter will be conducted in accordance with the
Environment Canada reference method EPS 1/RM/8, enfitled “"Measurement of Releases of
FParticulate from Stationary Sources". In addition the dlignment approach, as specified in the US
EPA Guidance Document — GD-008, will be applied when source testing the Lime Kiln due to the
cyclonic flow this source exhibits,

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 train for particulate matter {after
the US EPA protocol). The sampling train has several different componenis which include: a
heated sampling probe (o nozzle, stainless steel liner, thermocouple, and pitot tube assembly), a
heated sample case containing a filter, an ice box containing impinger glassware, and an

Deasign with cormmunity In mind
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Reterence: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Plctou Mill - 2015 Calendar Year

umbilical cord leading to the pump, and control console. A schematic of the sampling system is
shown in Figure 1.

For all source tests, 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 traverse will be used. Sampling will be conducted for five (5) minutes per
sampling point, up to a maximum sampling fime 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. Al particulate matter samples
will be recovered and anaiyzed at the Stantec laboratory in Fredericton, NB.

Microscopic Analysis (Fine Parficulate, PMzs): As per the facility's Industrial Approval o Operate,
the Environment Canada EPS 1/RM/S5 or an alternative method acceplable to the Department is
required for PMas 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 matter filters (collected
as described above) for fine particulate percentage.

The particle size analyses will be performed by MVA Scienfific 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
automated 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 sulphur will be conducted in accordance with US EPA
Method 16B. In this method, the sample is exiracied from the exhaust gas of the stack through a
heaied Teflon line. The sample is chilled and then passes through an SOz analyzer to measure 302
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 SOz, this $O2is measured in a
second inline analyzer, The difference in the initial SOz and the final SOz measurement is the total
reduced sulphur concentration (reported as HzS). The analyzers are both Western Research SO2
non-dispersive ultra-violet (NDUV) continuous analyzer. Monitoring will be conducted continuously
over a 24 hour period as required by the approval condition.

Chilotine, Chlorine Dioxide {Clz, ClO2); Sampling will be conducted in accordance with NCASI's
sampling method which consists of the exiraction of a sample bubbling through midget impingers
and subsequent analysis by fitration, The sampling train for the Clz and ClO:z consists of series of
three mini impingers, connected by Teflon tubing. The first two impingers each contain 20 mt of
poiassium iodide [KI) solution buffered with potassium di-hydrogen phosphate (KHaPO4). The third
impinger contains silica gel to remove any remaining moisture from the gas stream. The impingers
are cooled by an ice bath, and the dried gas is then drawn through the sampling train with a
calibrated pump. Total sampling time for each test is sixty {60) minutes.

Design with community In mind
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Reference: Pre-Test Plan for Source Emissions Testing Norihern Pulp,
Pictou Mill - 2015 Calendar Year

Following completion of each test for Clz and ClOz, the contents of the first two impingers are
combined in a pre-cleaned beaker. Subsequent analysis via titration will be performed onsite by
Stantec. The combined impinger solutions and de-ionized water rinse of the sample line and
emply impingers would be titrated with sodium thiosulphate solution {0.010 N). The volume of
fitrant required to reach the firsi colorless endpoint would be recorded on a recovery data form.
Five (5) ml of 10% sulphuric acid would be added fo the sample and the titration continved. The
volume of fifrant required to reach the second coloress endpoint would be recorded on a
recovery data form. These titrations 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 (O2, CO2, CO, NOx, and 502) will be sampled according to the Environment
Canada reference method EPS 1/RM/135, enlitled 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-isckinetically, 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 tesis 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 concenirations for the Lime Kiln, 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 corrected for 11 %
oxygen. Total reduced sulphur will be reported in units of parts per million by dry volume (ppmdv}.
Emission rates of chlorine and chilorine dioxide from the High Level Roof Vent will be reported in
units of @/s and the concentrations released to the atmospheric will be reported in units of mg/m?.

Resulls 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.

Dasign with community In mind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou Mill - 2015 Calendar Year

Sampling Locations

The number and location of sample points along each traverse were previously determined
according to 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 5§ Sampling Train
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou Mill- 2015 Calendar Yeor

Figure 2 Source Emissions Testing, Sample Location Details
TR TG
n_l -L EQUIVALENT
ﬂi‘ = T
Tﬂ’""""— T— .
I

TYPICAL CIRCULAR STACK

Tl « TRAVERSE 1
T2 - Thaixst 2

i
TYPICAL RECTANGULAR STACK SECTION
TRAVERSE POINT LOCATIONS

" B s oo A

TRAVERSE POINT LOCATIONS

DISTANCE TO NEAREST
ELOW DISTURBANCE

- DOWNSTREAN
82 oo (obLs o

SECTION o8 nor

D e T

Ll
POAT {4ins2

SAMPLING PORT DETAIL  PORT CLAMP DETAIL

@ Stantec

SOURCE EMISSIONS TESTING
BANFLE LOCATION ONTAL

Scole:

R.T.S.

Fig. Mo

2

Design with community in mind




O

Februory 20, 2015
Mr, Mar¢ Theriqult
PageBof 12

Reference: Pre-Test Plan for Source Emisslons Testing Northern Pulp,
Pictou Mill - 2015 Calendar Year

A summary of the sample location details is provided in Table 2.

Table 2 Sample Location Details
smelt Power
Recovery Boller High Level
G Boller Lo Dis;:'l‘vklng Scrubber | Roof Vent
Stack
Stack Height — Above Grade {m) 69 7 51 51 65
E:"c;meterl Equivalent Diameter 3.5] 1.223 1.22 1.93 1.83
Stack/Duct Description Circuiar Circular Circular Circular Circular
Stack Orientation Verical Vertical Vertical Vertical Verlical
Location 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 0.1
Location Upstream from any
Disturbance, & 2 & . )
Location Downstream from any
Disturbance. ) i : >4 )
Ideal or Non Ideal Flow
Characteristics at The Sample Not Ideal Not Ideaql? 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) 1 {for TRS) PM) c:(r:'n[cc!) 3I,
Number of Sample Poinis per
Traverse (PM sampling) 12 12 10 12 NA
Sample Time per Point for PM
samples [min} 5 S S 5 NA
Sample time per Test for PM [min) 120 120 100 120 NA
30 (for
Sample time per Test for 1RS)
combustion gas (min) 30 30 30 30 &0 (for Cl,
ClO2)
Sample time per Test for TRS {min) NA 1,440 1,440 NA 1.440

1The exhaust gas flow characteristics at the sampling location are referrad to as being “Ideal” if the somple ports are
located in a straight section cf stack at least eight slack diometers downstream and two stack diomelers upstream of
any flow disturbance.

2The lime kin sampling tocation has been changed from ideal 1o not ideal due o the cyclonic flow.

3 Field measurement - to be confimed during the Winter/Spring Event

Quality Assurance / Quality Control

Throughout the stack testing program, rigorous quality assurance and quality conirol procedures
will be applied to ensure the collection of reliable, representative, and reproducible emissions
data. All equipment will be calibrated according to the protocols as prescribed by Environment
Canada, and the US EPA. These calibrations include the following:

Daslgn with cormmunity in mind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Plctou Mill = 2015 Calendar Year

Pitots: calibrated in o wind tunnel with probe and nozles aitached;

Gas meters: calibrated against a critical orifice set;

Thermocouples: cadlibrated using a potentiometric technique;

Nozzle: four diameter measurements made using a micrometer across the

sharpened edges; and
Combustion Gas Analyser: 2 point calibrations 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 resulls. 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 iollowing:

+ Use of standardized checklists and field notebooks to ensure completeness, fraceability, and
comparability of the process information and samples collected:;

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

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

s Use of appropriate field blanks (e.g., fiter and solution samples); and

* Leak checks of sample trains.

All internal quality assurance and quality 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
ihe 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 quality resulls. The source testing team we have assembled to meet the
challenges of this assignment consists of highly trained professionals who bring a broad ronge of
expertise and experience to the project. The following paragraphs provide brief descriptions of
the qualifications of the source emissions testing team:

Senior Reviewer:
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Project Manager and Report Wiiter:
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Plctou Mill - 2015 Calendar Year

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 9th,
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou Mill - 2015 Calendar Year

Table 3 Proposed Schedule

Event Proposed Date Scope
Winter February-March 31 (March 9" week) zif;::iig g‘,‘i l;ggv er Boiler PM. gases,
Summer July-Sept. 30 E}as;:;:iig ;:::‘r:_‘cli< I;g;ver Boiler PM, gases.

Closing

Your timely written approval of this pre-test plan is greatly appreciated. If you have any questions,
please do not hesitate to contact me directly at {902) 448-7777,

Regards,

STANTEC CONSULTING LTD.

Gillion Hatcher Vicky Corning
Project Manager - Environmenial Services Team Lead

Phone: (902) 468-7777 Phone: {506) 457-3200
Fax: (902) 468-2009 Fax: (506) 452-7452

Zstantec.com Istantec.com

v I2I0aclive\ 12141 20x\ 12141 3456_2015_stock_lesting_np\reporiing\pre-test plan\pre-test plan nerthern pulp_2015_ve.docx
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PITOT TUBE CALIBRATION REPORT

VALLEY ENVIRONMENTAL CALIBRATION SERVICES

CLIENT - Stantec
PROBEID - 4FT M5
NOZZLE - #10-03125"
DATE - February 23, 2015
FAN SPEED)  STANDARD PROBE
EIREEEE . PITOT PII‘OT
mfs (omH20)  (mm H20)|
0.00 0.00 0.00
12.1 8.70 15.30
13.6 1110 19.40
15.1 13.70 24.00
16.6 16.60 28.90
18.0 19.50 34.30
PITOT FACTORCp = 0,756
PITOT- 4FTM5 NOZZLE - #10- 0.3125"
February 23, 2015
% gg . A e - =
|
0Q 30
Ex 25
& £ 20
8 E 15
10
£ s
0 & . . .
0 5 10 15
STANDARD PITOT DP (mm H20)
Technician T. Ryan
Signature “ZHh e b

VALLEY ENVIRONMENTAL SERVICES
160 Pony Drive #1
Newmarket, Ontario L3Y 7B6
PH: (905) 8300136

FAX: (905) 8300137

Tunnel
Std. Pitot Cp
Static
Barometric
Temperature
Abs Static

20

25

VES
0.999
-0.25
29.15

65




VALLEY ENVIRONMENTAL CALIBRATION SERVICES

PITOT TUBE CALIBRATION REPORT

CLIENT - Stantec
PROBE ID - 8-2 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 14.40
13.6 11.00 18.00
15.1 13.60 22.20
16.5 16.30 26.70
18.0 19.30 31.90
PITOT FACTOR Cp = 0.780

PITOT- 8-2FTM5 NOZZLE - #6-0.1875"

March 3, 2015
O 35 R
089 25 - -
=
& I 20 -
w E 15
ﬂOJ <10 4
1d 5
o
0 i L i
0 5 10 15 20 25
STANDARD PITOT DP (mm H20)
Technician T. Ryan
Signature W ¢"'
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: (905) 830 0137 Temperature 65
Abs Static 29.08




CAL-CHEK CANADA

250 GOVERNOR'S ROAD - DUNDAS, ONTARIO LSH 3K3
TELEPHONE: (905) 628-4638 FAX: (905) 627-5803
emall calchek@cogeco.ca

Scale / Balance Certification

Date: February 9, 2015 Cortificate Number: S§150165

Customer: Stantec Consulting Ltd. Room Temperature: 20.1°C
845 Prospect Street
Fredericton, New Brunswick E3B8 217

Calibratlon Location: 10 Timothy Road North Kingsclear Lab
Scals ! Balance Manufacturer: Radwag Resolution: 0.0001g

Model Number: XA220-2X Serlal Number: 336271
Capacity: 2209 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 0.9908 0.0002 1.0000 0.9999 0.0001
5.0000 4,9999 0.0001 5.0000 4.9980 0.0010
10.0000 10.0001 -0.0001 10.0000 10.0000 0.0000
20.0000 20.0018 -0.0016 20.0000 20.0009 -0.0009
§0.0000 50.0030 -0.0030 50.0000 50.0020 -0.0020
100.0000 99.9682 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 031013 681/280058-10

Obtained results are within the manufacturer's stated accuracy and/or are within +/-0.01% or 4 division whichever is
greater at any point of the calibrated range.

Pass/Fall stalements are based on data from measurements made, procedures uliized, professional experience and the uncertalnty
assoclaled with this callbration. It is the responsibility of the user of this equipment to determine if the results identified meet speciiic
requirements for its intended application.

Ca n 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
= _L . r&'k\— continued conformance to specifications.

Authorized Stgnatory: Roni Newitt All calibrations petformed 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/2010-08 10f1 Procedure #: PRO B

(2 = . @




Pre-Test Dry Gas Meter - Control Unit Calibration

Date : 11/7/2015

Barometrlc Prassure, Pb : 30.03
Model Number ; 1848

Calibrated By : NGM

Job #:
“Orifice Dry Gas Mater Yemparalures (F) Time,
Manomaeter Voluma, Vm (cu.ft) Dry Gas Meter theta
Setting, daltal Total Qutlet, | Average, {min)
{In. H20) to tm
(Y] 6.593 71 kil 10
1.2 6.427 72 73 8
1.8 5.853 73 74 7
Calculations
Orifice Manometer Ery Gas Corraction Orilice Prassure Differantial iae[ta ﬂ@i Orifice
Selting, deltaH Factor, gamma ylelding 0.75 cfm of alr at 6BF and 29.92 inHg Coefficisnt
{in. H2Q) {Tolerance = 0.95 - 1.05, +/-1.5% of avg) as In. H20 (Toleranca = +/- 0.15 in.) Ko
0.8 0.821 1.478 0.797
1.2 0.825 1.541 0.t
1.8 0.840 1.503 0.772
Average 0.829 1567 0.782
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Calibration Data
Enerac 500 Combustion Analyzer

Stantec Consulting Ltd.
Location: Fredericton, NB

Date: March 11, 2015

[ Pre-Test Calibration | Post Test Check l
Date 11-Mar-15|Date. 11-Mar-15
Parameter | Unit cSpan S:? Personnel  |NGM Personnel |NGM
oncentration [=xmpiert Air | Span Gas | Ambient Alr | Span Gas
Reading Reading Reading Reading
co ppm 200 0 193 0 200
1000 1012 1001
50, ppm 200 0 178 0 200
NOX ppm 200 0 198 0 200
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SUMMER ROUND 2015

October 14, 2015

Appendix C

Field data sheets
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MOISTURE FIELD DATA SHEET

Project No.: {2r3] 12}
client: _Nor oo %?4!05,6

Plant: Yowe 5o oot L

Location: # Pro-f, , NS
Test: ¥ -|
Date: . 712005
Analyst: \
i by shed”
Molsture Data &‘S s
Impinger N;. Impinger Final Weight i Tare Weight Weight of =
Contents @ (® Molsture (g)
1 100 mL H20 gcféf"]t "fOGﬂ Mo.%
2 wamtH20 | 75/ 2 ‘T?’},B 23.4
-
3 Blank 629.6 (02'}-’1 7.1
4 200gSilcaGel | G/, L Q0$.3 579
Total Weight Gain (g) 11023

|

Molsture Volume (mL)
——

Volume H,0 Collected: 2. 21 ) ml

X0.048 = f* H,0 (Vwe)

DGM Final '

DGM Initial g

Final - Initial = ft* {(Vmc)
Moisture = Vwe
{Vwe + Vmc)
Moisture =

Moisture =

E—
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MOISTURE FIELD DATA SHEET

Fllter
l2-3%5
Project No.:_| 4 (59 b o
Client: ~ 12l
Plant:_Powd, m‘LJ% wheF
Location: _1’'ctou o8
Test: &
v £ T
Analyst: N /<
Moisture Data
H Impinger No. Impinger Final Weight ':are Weight Welght of II
Contents (@) [{4)) Moisture {g)
IL 1 100 mL H20 qir.9q 1267 [R5, 2
2 100 mL H20 154.0 732.5 2.5
3 Blank 618 .| (L25.6 2.5
4 200gsicacel | Q1L H ql12.1 4.3
- Total;wgm Galn (g) 223.5 ]
Molsture Volume (mL) 223% 5 u

Volume H,0 Collected: 23,5 m

x0.048 =_[() 126 *H,0 (Vwec)

peMFinal 922.9% w

DGM Initial_R6-1.04 f*

Final- Intial= (>} .0 ft* (Vmc)

Moisture = VYwc
{(Vwe + Vme)

Moisture = {0.7128

(0428 + 61.97%)
Moaisture= O 1499569

= {4.96 YA
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MOISTURE FIELD DATA SHEET

Project No.: | 450
Client: ~_ T2
Plant:_[scvec ‘Botly O
Location: ’P;.{ ot NT
Test: -3 Fiure2
Date: Sz!gﬂﬂ 2015
Analyst: \JJB /JukC 081340
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Waight of
Contents (0) (:)] Moisture (g)
1 womuzo { FOH.0 T1E, - 8¢ @
2 100 mL H20 "ch{ 3.6 21.3
3 Blank 5287 62@ A 2.6
4 200gSiicaGel | 22 . & qot-t 15,1
Total Weight Gain (g) 225.8
Molsture Volume (mL) 2725.8

Volume H;0 Collected: 225 . 9

X0048 = {0, BIFY
oemrinal . 992.79
e e ] —
Moisture = Vwe
[Vwe + Vme]
moiswre= 10328

(10RO 5)

Moisture =

0./0289125%
)0.99 %

ml

* H,0 (Vwc)
n!

ﬂs

f* (Vme)
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MOISTURE FIELD DATA SHEET

Project No.: 72141315

Client: _Alo-tlees Flp

Plant:_[ecover, Outlet

Location: 724. A

OBIZ~(L

Test: [7-/
Date: IS5 2o
Analyst: ,))iS
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Contents @ (@ Maisture (g)
1 100 mL H20 737 722.€ 2%0.9
2 100 mL H20 (Oos.q 734.8 271.0
3 Blank 4{,6 e/, { G 25 .4 27277
200g Silica Gal Q06 .Y €54 .| 52.3
Total Weight Gain (g) €02.9

Moisture Volume (mL)

Volume H,0 Collectss:  §02.9

X0.048 = e 1y
DGMFinal  49).29

DGM Initial 3§56 .00
Final - Initial = 165.79
1' Moisture = Vwc
{Vwc + Vmc)
Moisture = 3 €5 (/

(3859 £165.29)

mi
ft*H,0 (Vwe)

f? (Vmc)

Moisture= ().26% = ;LG.?Z

%62

S I
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/IRM/MS

Project No.: | 2y I3I4$6
Client: ANoetl, o 1210 2= Fuel Type: 73(. .& L iguec
Plant: ﬂﬂcuuu’v Qo f”(?’
Location: Fete AJS Time Start:__ |» 0 o
Time Finish: v : 30
Test No.: {
Date: Personnel: |)T®
Concentrations
Time 03 co: co 30; NOx Noz NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (PPM)
0 §.2 0.5 | 2401 | 4 J4
5 S.3 (o4 pr XY g P
/0 £33 104 | ol gel] @5 5]
15 5.3 lod | Ked,| Ye oD
20 6.3 10T | 5249 | 4€ D
25 53 1oy |23 | 43 )
30 5.3 l0.4 | 9490 | H5 i s)




MOISTURE FIELD DATA SHEET

RuteR #
0812 -1
ProjectNo.: | 214! 3456
Client: Pl
Plant: Nec
Locatlon:
Test: %-C .
Date: icﬁg L % fzﬁ
Analyst:
Moisture Data
Impinger No. Impinger Final Weight Tara Weight Weight of 'I
Contents (@) (o) Moisture {(g)
100 mL H20 q¢+4 “7_25 .8 ZL3.L
100mLH20 | /097 + 131.0 79177
Blank BeH. 625 | 239.¢4
200g Silica Gel ’:I;UJ_OI a{e Al 3.7
Total Weight Galn (g) g 2.7 é
Moisture Volume (mL) g 27 . é “
Volume H,0 Collected: §27.6 mi
X0.048 = 39 77 'H;0 (Vwe)
DGMFinal___ —7eo,.%9
DGM Initial 59617 i
Final - Initial = /05.22 ft* {(vmc)
Moistureg = Vwe
{Vwe + Vme)
Moisture = 3972

(105,722 3292

Moisture= _p 727+« = 7797
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.: \Z.14( 3uSL

Client: A 2 Fuel Type:
Plant: ?l Leovery { QL, ot
Location: et NS TimeStart: 9! 00
Time Finish:__ 4§10
Test No.: '3
Date: Se gl-. fle_.7.01€ Personnel: J)S
- o § Cancentri?ons
Time Og CO; cOo SOz NOx
(%) (%) (ppm) | {ppm) | (ppm)
o sq | oy 15 | &7 b
5 S5 2.3 227 5% &
10 £ 0.3 | 23¢ 5%

1% §H4 o | vy | 6o

24 5.6 0.y 545 GO

¢
20 s4 [y 2320 ] oo |
o
¢

30 i 0. | 159 61




MOISTURE FIELD DATA SHEET
Fioee + -
- 12
Project No.: (/4 /3450 0812
Client: Nurﬂ-\em ,'Jti Y
Plant: ggm, % éi,'?fﬁ
Location: VieTow ) o
Test:_PM\-Y -
Date: Sept (b 2o
Analyst: Jdé
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of "
Contents @ (9) Moisture (g}
3 100mLH20 | (5] .0 128.5 A42.7
2 100 mL H20 01%.6 3344 284. 2 |
3 Blank %H% ) (025- 6 ;U.:). : "l
4 200g Stiica Gel ay % Q) 54 2.5
Total Weight Gain () B05.4
Moisture Volume (mL) go 5, 6 H
[ |
Volume H,0 Collected: 205,56 m
X0.048 = 3% 4489 H,0 (Vwe)
paM Finel $0@ .G T 'y
DGM Initial 701, 45 Ly
Final - Initial =___/n-d . 030 ft* {vme)
Moisture = Vwe
{Vwe + Vme)
Moisture = Ll 36666’6
ng_g,@ﬁ% lo% .Ol) 115% 6394

Q.26 DHIU!
= 1o M o

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

ProjectNo.: 17 1L{13us6

Client: Mortl,.n T /o Fuel Type:

Plant: Cecovery Outlet

Location: 'ﬁc[-.,u' LYis Time Start;
Time Finish:

Test No.: H

Date: ' Personnel:

13: 00

13 :30

I8

Concentrations I

Time 0, co, co SO, NOy NO, NO THC
(%) (%) (epm) | (ppm) | (ppm) | (ppm} [ (ppm) lPPM)ﬂ
o 5,2 10.S S | 53 g
HE 5.2 105 | (R0 | 52 ®
1O 5,7 0.5 Yo7 | 53 &
15 5.2 (0.5 | 20t 5% i
20 5.2 S | 197 56 o)
75 3 By | +23 | 55
30 33 bq | \39 | %5 ®







SOURCE EMISSIONS TESTING -
SUMMER ROUND 2015

October 14, 2015

Appendix D

Calculations
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DATA ENTRY
Northern Pulp
Pictou, NS

Fuel: Natural Gas

Operating Conditions; normal
Emission Control Equipment: scrubber
Stack Height from Grade: 51 m
Stack Diameter: 1.93 m

Reference Temperatures, Tref (F): 77
(K): 298
Reference Pressure, Pref (in.Hg): 29.92
{Bar); 1.0
Parametar Symbal Units Test1 Test2 Test 3 Averags
Test 1D . - PM-1 PM-2 PM-3 -
Date - - 17-Sep-15 | 17-5ep-15 | 17-Sep-15 na
Start Time - - 9:10 AM 1:40 PM 8:00 AM nfa
End Time . - 11:10 AM 340 PM 10:00 AM na
Total Sampling Time - min 120 120 120 120
|Stack Diameter D n 72 T2 72 72
[Average Stack Gas Temperature Ts F 133 131 1 132
Average Dry Gas Meter Temperature Tm F 87 82 74 74
Barometric Pressure Pbar inlig 30.00 30.00 30.00 30.00
Stack Static Pressure Pstatic InH20 0.18 0.1 0.52 0.28
Average Pressure Drop (Head) dp InH2O 0.88 1.02 1.02 087
Average deltaH Orifice dH InH2O 0.42 0.50 0.51 0.47
Average Meter Temperature Tm F 67 82 T4 74
(Gas Sample Volume Ym cu.ft 57.05 61.97 63.45 60.82
|Average Isokinetics I % 104 100 103 102
|Nozzle Dismeter Dn in 0.175 0.475 0.175 0.175
Pitot CoelTicient Cp - 0.780 0.780 0.780 0.780
(Gamma, meter constant ¥ - 0.820 0.829 0.829 0.829
Reference Temperature Tref R 537 537 537 537
Reference Pressure Pref inlig 29,82 20.62 20.92 20.82
Stack Gas Oxygen Content Col Ve 128 1.8 118 12.2
Stwck Grs Carbon DHoxide Content Ceo2 % 5.8 6.8 6.7 6.4
Stack Gas Nitrogen Content Cn2 Y 81.3 81.5 815 81.5
Stack Gas Sulphur Dioxide Content Cso2 ppm 00 0.0 0.0 0.0
Stwck Gas Nitrogen Oxides Content Cnox ppm 48.4 623 53.7 54.8
Stack Gas Carbon Monoxide Content Ceo ppm 71.8 190.4 67.1 109.8
Volume of Water Collected Vw mL 2223 2235 2258 2229
Particulate Collected from Fllter - mg 184 8 198.8 166.1 183.2
Particulate Collected from Probe Wush - mg 61.0 60.0 380 55.3
Particalate Collected from Impinger Wash - mg 15.8 58 39.2 203
[Total Particulate Collected (excluding Impingers) Mp mg 2518 258.7 205.1 238.5
Legend: F - degrees Fahrenheit inH20 - inches of water
K - degrees Kelvin cu.lt - cubic feet
Bar - bars R - degrees Rankin
in.Hg - inches of marcury NOx - as NO2

in. - inches




CALCULATIONS
Northem Pulp
Pictou, NS
Fual: Natural Gas
Operating Conditions: nomal

Eemission Control Equipment: scrubber

Stack Haight from Grade: 51 m
Stack Diameter: 1.93m

Varlatble Symbol Units Calculation Tost 1 Test2 Testd Average
|Stack Area As =N Ar=PagIvID IV e 28.27 2827 2821 28.27
M [Astegmi=Aslaq.R) 8 00929 263 262 263 263
|Barometric Presure Phar W Phar (WPe) = Phar (indigh s 1106 101.6 101.6 101.6 101.6
Stack Statle Pressure Puisile " [ Fotathe (WP = Printh {1HI0) 1 0.249 0.04 0.04 013 o.07
Avi, Stack Temperature Ta R Ta () =Ta k) + 46 593 591 591 592
Avg, Meter Temperature ™ R [ Tom (R} = Taa {F} » 460 521 542 534 230
Nogsie Dismeter [ ) Da () = Du{lnyz 254 4 4 4 44
Gas Meter Prrusure Pm aMig [P = Phar «qabE7 134) 30.03 30.04 30.04 30.03
[Sample Volome st Ref Cond Vau ot Ve = TralPred 2 (Vi 1 P n y)/ T 48.40 51.12 53.14 503
ey Vg frmm) = 002832 1 4 me (w1} 1.37 1.4% 1.50 1.44
Volume of Water Vapour Vm ot Vet = 0.0480 1 Yo 10.67 10.713 10.84 10.75
Water Fractlon Hwe - Bwe = Vs S ( ¥oww + Vima | o181 0173 0.169 0.2
Moleculsr Weight, Dey Md Tl [M1d = 044 (Trad) + 033 (Cad) 4 028 (L2} 29.44 2953 29.54 205
Motecular Weight, Wet M Iblbmel | Mo =M {0 - Bwa} + (18 1 D) 21.38 215 27.58 a8
Stack Pressure ™ Mg Pa = Phar + (Patstle / 115} 301 30.01 30.04 30.02
Stack Gan Velodty Us Rl Us = 2513 5 Cp 5 4P & TP 3 Mal1"03 21 56.5% 56.73 56.2
e Us (s} = 83040 & Un (s} 15.94 17.22 17.29 168
Actual Siack Gas Flow Rate qQ win =i g Uss Aa 88,738 95,868 96,233 93,613
Dry Stack Gaa Flow Rate [ Refm  |Qu=Qu()Bu) 2 (TrfTo) s (PP 66,060 72,202 72,872 70,376
Reww | (Fema) « 0.008472 x Q (Redm) 3.8 .08 340 332
Sulphur Dioxide - SO1
S02 Measured Concentration ol PPm trmit Fle Gas Anslymr 0.00 0.00 0.60 0.00
Uncortected i@ Ref Cond Cad gl |Cmd (mg/Bean) @ Cond (ppam) 3 263 0.00 0.00 .00 0.0
502 Emimion Rate ERm3 0 EBsad = Cau2/1000 3 Qo 0.00 0.00 .00 0.00
k/br  |EBead fleg/hry = 3.6 5 ERumd {g/s) Q.00 0.00 0.00 0.00
502 Concentration
Corrveted 10 11% 02 il mpfam  [Cmd (11% Of)=Cont (mp/ticm)a (H0-11)/{209-Cad) 0.00 0.00 0.09 0.00
(Corrected 10 3% O2 Caal mgRem | Caed (3% O2) = Conl tmg/Rem) 3 (20.5-3)/ (20.9-Cad) 0.00 0.00 0.00 Q.00
Carrected 10 12% CO2 (=] mgRrm  [Cad (12% COZ) = Conl fmap/Rem) 2 {12/Cend) 0.00 0.00 0.00 0.00
Nitrogen Oxides - NOz
NOx Messured Conceniration Caex pp= [ Monomtwimrat frams Fiwe Gou Asslyme 48.43 £2.29 5N 54.81
Uncorrecied @ Ref Cond (=] wmg/Rom  |Coms (mg/licm) = Cnex {ppm) x 1382 §1.14 1T 101.09 103.15
NOz Emislon Rate Lhiser " EFwia = Coon/1008 1 On 2.54 39 346 44
kghr  ERmen {bg/hr)= 16 1 ERees (g} 10.23 14.38 12.52 12.38
N0 Concentration
Corveeied 10 11% 02 G mg/Hom  [Omes (119 02} = Cuaa {mg/item) 5 (20.9-11)/ (20.9-Cal) 111.99 12033 110,46 116.93
Corrected 10 3% O2 Oz mg/licm  [Cont (3% 02) = Cuex {mg/Rem) 1 (109:3) /{103-Cal} 202.49 23207 193.73 211.43
Corrected 10 11% CO2 Oz my/item  [Coax (13% CO1) = Cmen {mg/Bem) x (12/Cenl} 188.11 212,76 182.07 194,34
{Carbon Monoxide - CO
{CO Mensured Canceairation Con rrm hossurvmend frum Flus Gas Asalyse Ti.86 190.43 67.14 109.081
Uncorrecied 4@ Rel Cond Cow agfm  (Cen (mg/Rem) = Cos (ppem) 11,149 82.28 218.04 1688 12573
€O Emission Rate Lhten w ERew @ Conl000 3 Q0 257 7.42 2.64 40
e [Eiles (byhr)= 36 3 ERew (/o) 9.24 26.75 9.52 1517
CO Concentration
Cerrecied to 1 1% O Con mg/Rems  [Con [11% 021 = Con img/Rem} £ (209-11)/ (20.9-Cal) 101.09 238.75 B4.01 141.28
Corveeied to 3% O3 Cos mg/fem | Cos (3% OF) = Con (mg/Rem) 1 (10.5:)) /{10-Cal) 182.719 431.67 151,89 255.45
Coryeried 10 12% COT Coe oglom  [Con(12% OO = Con (my/liem) 2 (LUC0l) 169.81 33875 136,46 234.67
Particulste Conceatration [~ myce  |Co=Mypi Ve 183.66 178.74 136.28 166.22
Partlculate Emisslon Rate FHp [ E8p = Co/1008 3 Qu 573 6.09 469 5.50
L ERp gy = 15 3 ERp (g/0) 20.62 21.93 16.87 19.81
Particulate Concentration
Corrected to 11% 02 [ wgRem | Ca (V1% 02+ Ca £ (20.39-11)/{105-Cal) 225.67 18571 148.91 190.10
[Corrected 10 3% 02 Co wgRem  [Ca1% O = Conidt$-1)/(20.9-Cal) 408.02 253.86 265.25 I
Corrected ta 12% CO2 [ mgem  [Ca{13% CO2) = Caz (14Cesd) 3753.05 R4 245.44 3630

Logmd;  8qft square faal

oL - et of marcury
cufl - cubic et
.00 « cublc e

Rl Cond - relerencs lempenstune and pressurs (25 C and 1013 4Pa)

REma « dry refemnce cubi melss par second
Refm - dry referencs cublic feel per minuts

mg/Rem » mligramd par ary relerence cubls mate
0/8 - (A por second

NOx - ma NOZ

acim « pciuat cublc feat par minute




OFFICIAL STACK TESTING RESULTS
Northern Pulp
Pictou, NS

Fuel: Natural Gas

Operating Conditions: normal

Emission Control Equipment: scrubber
Stack Height from Grade: 51 m
Stack Diameter: 1.93 m

NSENV
Parameter Test 1 Test 2 Test 3 Average Limits
Test ID PM-1 PM-2 PM-3 - -
Test Date 17-Sep-15 | 17-Sep-15 | 17-Sep-15 - -
ISlack Gas Temperature (C) 56.1 §5.1 §6.2 55.4 -
Moisture Content (%) 181 17.3 16.9 17.5 -
Velacity (m/s) 16.9 172 17.3 16.8 -
VYolumetric Flow (Rcms) 3.2 341 34.4 33.2 -
IO:ygeu- Q2 (%) 128 1.9 11.8 122 -
(Carbon Dioxide - CO2 (%) 581 6.61 6.66 6.36 -
Sulphur Moxide - 502
SO2 Measured Concentration (pptn) 0.0 0.0 0.0 0.0 -
Uncorrected at Ref Cond (mg/Rem) 0.0 0.0 0.0 0.0 -
Emission Rate (kg/he) 0.00 0.00 0.00 0.00 -
Nitrogen Oxides - NOx
NOx Measured Concentration (ppm} 484 62.3 53.7 548 -
Uncorrected at Ref Cond (mg/Rcm) 91.1 117.2 101.1 103.2 -
Emission Rate (kg/hr) 10.23 14.38 12.52 12.38 -
Carbon Monoxide - CO
(CO Measured Concentration (ppm) 719 190.4 671 109.8 -
Uncorrected at Ref Cond (mg/Rem) 823 218.0 76.9 125.7 -
Emission Rate (kp/hr) 9.24 26.75 9.52 15.17 -
Particulnte Matter - PM
Particulate Concentration (mg/Rcm) 183.7 178.7 136.3 166.2 -
Concentration, corrected to 11% 02 {mg/Rem) 2257 195.7 1489 190.1 150
Particulate Emission Rate (kg/hr) 20.62 21.93 16.87 19.81 -

Lepgend:  C - degrees Celsius

m/s - metres per second
Rems - dry reference cubic metres per second  NOx - as NO2
ppm - parts per million ND - non-delectable

Ref Cond - reference temparature and pressure (25 C and 101.3 kPa)
mg/Rem - miligrams per dry reference cubic metre
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Northern Pulp 121413456
Power Boiler
Stack Gas Velocity Profiles
Pictou, NS
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DATA ENTRY
Northern Pulp
Pictou, NS
Fuel: Fuel oil
Operating Conditions: normal
Emission Control Equipment: pracipitator
Stack Height from Grade: 69m
Stack Diameter: 3.51m

Reference Tempaerature, Tref (F): Fid
{K): 298
Reference Pressure, Pref {In.Hg): 2092
{Bar): 1.0
Parameter Symbol Unlts Test 1 Test 2 Test3 Average
[Test ID - - PM-1 PM-3 PM-4 -
Date - - 15-Sep-15 | 16-Sep-15 | 16-Sep-15 nfa
Start Time - - 11:15 AM 8:40 AM 12:30 PM na
End Tima - - 1:30 PM 10:40 AM 2:30PM na
[Total Sampling Time - min 120 120 120 120
Stack [Hameter D tn. 138 138 138 138
Average Stack Gas Temperature Ts F 155 155 154 155
Average Dry Gas Meter Temperature Tm F 74 75 78 76
Barometric Pressure Phar InHg 29.80 29.80 29,90 208.90
Stack Static Pressure Pstatic InH20 1.10 1.10 1.10 1.10
Average Pressure Drop (Head) dP 20 0.50 0.50 0.50 0.50
Average deltial Orifice dH InnH20 1.60 1.60 1.60 160
Average Meter Temperatute Tm F 74 75 78 768
(Gas Sample Volume Vim cuft 105.28 105.22 107.02 105.84
Average Isokinetics H Y 98 8 ] 99
Nozzle Diameter 1] n. 0.305 0.308 0.305 0.305
Pitot Coeficlent Cp - 0,756 0.758 0.756 0.756
(Gammas, meter constant y - 0.829 0.828 0.829 0.A28
Reference Temperature Trefl R 537 537 537 537
Relerence Pressure Pref n.lig 20,92 2092 28,92 20.892
Stack Gas Oxygen Content Co2 k3 53 55 52 53
Stack Gns Carbon Dioxide Content Ceo2 Yo 10.4 10.4 105 104
Stack Gas Kltrogen Content Cn2 e 843 84.2 843 84.3
Stack Gas Sulphur Diexide Content Cso2 ppm 43.7 59.1 541 523
Stack Gay Nitrogen Oxides Content Cnox P 00 0.0 00 0.0
Stack Gas Carbon Monoxide Content Cen ppm 2033.4 304.6 626.9 088.3
Volume of Water Collected Vw ml, 802.9 827.6 805.8 8120
Particutate Collected from Filter - mg 137 121 129 128
Particulate Collected from Probe Wash - mg 6.1 1.5 01 28
Particulate Collected from Impinger Wash - mg 8.04 8.05 7292 29.67
Total Particulate Collected (excluding impingers) Mp mg 19.8 13.51 1297 1543
Legend:  F - degreas Fahrenheit inH20 - inches of water
K - degrees Kelvin cwft - cubic feet
Bar - bars R - degreas Rankin
In.Hg - inches of mercury NOx - as NO2

In. - inches




CALCULATIONS
Northam Pulp
Pictou, N9
Fuel: Fusl ¢l
Operating Condltions; normal
Emission Control Equipment: precipitator
Slack Height from Grade: 69 m
Stack Diameter: 3.51m

Varlabla Symbol Units Caleculation Tost1 Tenn 2 Test} Avarage
Stack Area A ah As= P s (EIVIFT VA 102.67 103.87 103.87 103.87
qm As {oq.00) = As (aq.0) 1 009TY 965 9.65 9.65 9.65
[Barometric Pressure Phar kP P {kFa) = Phar thndig) 1 3306 101.2 1012 101.2 1012
Stack Statle Pressure [ [T Fatacin (ko) = Petathe (LaK20) £ 0249 027 027 027 027
Avg, Stack Tempernture Ts R Tu{W) = Ta{F)+ 460 615 B15 614 €15
Avg. Meter Temperaiure ™ " Tos (R} = Tmn (F) » 460 534 535 538 535.9
MNozate Dintieter ba [ D (wa) = D ) 8 29.4 8 8 a 7.7
Gas Meter Pressure [ g [P Phae s jdb i 195) 30.02 30.02 30.02 30.02
|Sample ¥olume at Ref Cond L™ cwf Voss = TrefProfn (Vi s Pa g 5} Tm B88.08 : 1 pa.a1 85.2
LY Ve (cam) = 0.01302 & ¥am {en.N) 2.4% 249 25 2.50
Volume of Water Vapour Yoy un Vovs = 00480 3 Vor 8.54 3.n 38.67 38.98
Water Fraction B - e = Voog /| Vot & Ve ) 0.304 0312 0.302 03
Molecular Weight, Dry Md bmat Ml =044 (Crod) = 012 {Cal} = 0.I84Cal} 2988 29.88 29.88 299
Molecular Weight, Wet M th/ibamal  [Ms = Md (§ - Bws) + (18 1 B} 2626 2618 26.20 282
Stack Pressury L] g [Pr= Powr + (Painde f 136) 2998 29.98 2998 29.98
Saack Gas Velodty s L] Us= 8533 2 Cp = {{aP 1 Tal(Pe L Mal)"C8 40.34 40.50 40.13 403
e Us (o) = 03048 3 Lo {A) 12.30 124 1223 12,3
Actusl Stack Gas Flow Rate Q afm Q=éhrUis Av 251,404 252 407 250,073 251295
Dry Stack Gas Flow Rate [+ Rl [CQo=Qa()-Bws) s (TrelrTel 3 (PoPral) 153,063 152,124 152,602 152 596
Rems Q0 tRewsm) = 0000472 1 Qo {Reth) 7225 71.80 7203 720
Sulphur Dloxlde - 502
502 Measured Concentratlon [ pPm |[Mosuremens fram Flas Gea Ansiymr 43N 5314 54.14 8233
Uncorrected @ Ref Cond Cmd mgRum  |Cwl (my/Bem) = Cood (ppun} 3 142 114,53 154.95 141,85 137.11
502 Emlssion Rate ERm] e Ellsal = Cosl/ 1000 3 Qo azr 1113 10.22 9.87
bpbr  |FRul by =36 & BRual (g/s) .19 40.05 36.78 3554
502 Concentrailon
Corrected to 11% 02 tmd mgRen  |Cond {11% O2) = Coul {my/Rew & 20511}/ (30.3-Cal} 7262 99.34 89.61 ar.19
Corrected to 3% 02 [ mgRem  [Col (3% O = Coal {map/Rum) 8 (1093} (209-Cady 131.30 179.6% 162.03 157.64
Corrected to 11% CO2 (4] mgRrm  |Cod (12% CO) = Coad (mp/iem) 3. {12402} 1197 179.53 162.56 158.02
Nitrogen Ozldes - NOx
NOx Measured Concentration Cart. Ppm Msasaryment from Flas Gas Asslymr
Unecarrected @ Rel Cand Cumy. wg/les | Coot (my/licm) = Coon (ppemd 2 1,082
NOx Emission Rate KR "0 EBtmaq = Cras/1 00 3 Qv
L K Pnet (/)= 1.4 x KRy (g4}
NOz Concenteatlon
(Corrected ta 11% 02 Cwas. bgRom | Cosx (1% 02} = Crox tmg/Rem) 5 {10.9:11)4 (20.9-Cal)
[Corrected t0 3% Q2 Cosx sgRem  |Coen (1% OF) = Cmx (mg/Mem) & (30.9-3/(20.3-Cad)
Corrected to 12% CO2 Cwas tgRom | Coea (12% COF) = Coex {mg/Rem) 1 (12/Cend)
(Carbon Monoxide - CO
CO Mensured Concentration tes [y Msnsurvment frem Flas Gas Ansiyme 2033.40 304.57 626.86 988.28
Uncorreeted @ Ref Cond. Con wg/ltcm | Con (mg/Hem) = Cow {ppam £ 1,149 212824 AT M5 131.58
CO Emislon Rate ERen o ERew = Conf1000 3 Qv 168.21 2504 5170 81.6%
e R (ka/hrt= 24 5 KReo (3/8) 605.54 50.14 186.11 29193
{CO Concentratlon
Corrected to 11% Q2 Ces wgRom  [Con (11% 00} = Con | mg/Mem) 2 {30.8-11) / (20.9-Cal} 1416.19 222.56 453.42 Hr.I2
[Careected to 3% D2 (=Y ogfem  {Cos 3% 02) = Con famg/Mom) & (20.5-3) [ (13-Cal) 2669.07 404.22 a19.82 1297.70
Carrected to 12% COZ Cm my/lees  {Com {12% CO21 ® Cot {mg/Rem) 2 (L Coud) 2682.75 404.05 a22.53 1303.1%
Particulate Concentratlon [ mglem  |Ca=Mp Ve 7.94 5.44 816 6.18
Particulaie Emission Rate IRp o Eltp = Carj0ol 3 O 0.57 0.3 0.7 0.45
g/ ERp (a/ht) = 36 3 Klip ig/s) 207 141 1.34 1.60
Partlcuiate Concentration
Correeted 10 11% 02 s my/Rew  [Co (1% O = Ca 5 {I0R9-10)/ (20.9-Cad} 5.04 3.49 .26 39
Correcied 10 8% Q2 Cs my/Rem (T3 (3% 02) = Co £ (20981 {20.9-Cal} 6.56 4.54 428 512
(Correcied 10 12% CO2 [ mg/lem  |Co(11% OO} = Can (120l 8.15 530 591 712
Legend:  8q.1 - suare foel in Hg - inches of mercury /e par dry refs sble ety
). - BGUATS MATeE A - qubic ooy §/8+ rOMS pof secong
F-3142 €um « Cobiet tnetres NOx - s NO2
R - dagress Rankin Ref Cond - reference lemperitise and pressure {25 C and 101 3 kPaj actm « schusl cubic leal per minuts
e - party per millon Rems - dry referanca cubic matres per swcond

Reffm « dry rafersnce cubic feel par minule



OFFICIAL STACK TESTING RESULTS

Northern Pulp

Pictou, NS

Fuel: Fuel oil

Operating Conditions: normal

Emission Control Equipment: precipitator

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

NSENV |
Parametar Test 1 Test 2 Tast3 Average Limits
Test ID PM-1 PM-3 PM-4 - -
Test Date 15-Sep-15 | 16-Sep-15 | 16-Sep-15 - -
Stack Gas Temperature (C) 68.2 68.1 68.0 68.1 -
[Moisture Content (%) 304 N2 30.3 3086 -
Velocity {ms) 123 12.2 12.2 123 -
Volumetric Flow (Rcms) 722 71.8 720 720 -
Oxygen - 02 (%) 529 5.46 523 532 -
[Carbon Dioxide - CO2 (%) 1041 10.36 1047 10.41 -
IJSnIphnr Dioxide - SO2
S0O2 Measured Concentration (ppm) 4371 59.14 54.14 52.33 -
Uncorrected at Ref Cond (mg/Rem) 7262 99.34 89.61 87.19 -
Emission Rate (kg/hr) 29.79 40.05 36.78 3554 -
Nitrogen Oxides - NOx
NOx Measured Concentration {ppm) -
Uncorrected ot Ref Cond (mg/Rem) -
Emission Rate (kg/hr) -
[Carbon Monoxide - CO
CO Measured Concentration (ppm) 20334 30486 626.9 988.3 -
Uncorrected at Ref Cond (mg/Rcm) 23282 348.7 717.8 11316 -
Emission Rate (kg/hr) 605.54 90.14 186.11 293.93 -
Particulate Matter - PM
Particulate Concentration (mg/Rem) 7.9 544 5.16 6.18 -
Concentration, Corrected to 11% Oy(mg/Rem) 504 3.49 3.26 3.93 77
Particutate Emission Rate (kg/hr) 207 1.4 1.34 1.60 -

C - degrees Celsius

m/s - metres per second

Rems - dry raference cublic metres per second
P - pants per million

Legend:

Ref Cond - reference temperature and pressura (25 C and 101.3 kPa)
mg/Rcm - miligrams per dry reference cubic meire

NOx - as NO2

ND - non-detectable
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Project: __ 21413 4s¢, _ Hand Calculations

Test: _PMI ( Poryon Be. led) Page 10of 6
Date:_oct 14 /)5 fevisaed m“ff 29,
Analyst:  CA

Absolute stack gas pressure (Ps) in in.Hg is:

Ps =  pos  PuxinH0
13.6 in.H,O/in.Hg
Ps = 30 - 08 + 0. l 7

13.6

Ps

3s. 04 in.Hg

The molecular weight of the stack gas on a dry basis (Md) in 1b/1 b-mole is:

Md = 0.44(%C0,) + 0.32 (%0;) + 0.28[(%Nz) + (%CO)] + 0.40 %Ar
Md = 0.44 x 4'8 + 032x i2.8 . 0.28 ( £l.3 . /
r0A0(__ /s o+ s )
- e
Md = .55 & q.16 + 2 Fe . /

Md = R34 1b/1b-mole

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

Vwe = 0.0480 R*/mL x volume of moisture collected ml._.
Vwe = o0 x Q2.3
Vwe = 0. 671 p




The average _H orifice in in.H;0 is:

Hand Calculations
Page 2 of 6

Horificea = % _H orifice
# points
_H orifice avg. = 20.15
9%
_H orifice avg. = d YT in.H0

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

_H orificey, inH0
Pm = bar -
13.6 n.H,0Mn.Hg
Pm = ;O Q0+ o.4L
3.6
Pm = 36. 00 . 0.03|
pm = 36.93 iing

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

Tm = Z meter temp. °F
+ 460
# points
13
m = L6 L% 4 460
™m = Db.b4 °R
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The total volume of gas metered (Vm)in ft'is;

Vm = Vit - vig?
Vm = be.H2 . ¥e9.33
Vm = 53 .05 g

The dry gas volume at reference conditions (Vme) in 16 is;

Ter °R PminHg x Vm ¥ x ?
Vme = X
Perin.Hg Tm °R
Vme = 534 , 30.03 . 63 .65, a.921
49.9) 586 .04
Vme = 42.40 ' x1m?/35314 = 3%

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

Vwe fi?

Vwe f° + Vme /°

Bwo =

Bwo = lo.¢3
.o} + 434

Bwo = 16.63
£9.63
O. Igi

Bwo




Hand Calculations
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The Molecular weight of the stack gas on a wet basis (Ms) in Ib/Ib-mole is:
Ms = Md Ib/lb-mole ( 1-Bwo ) + 181b/lb-mole x Bwo
Ms = 2940 x(1-0-if1 )+18x Q.17
3.45
Ms = 294l x 0.519  + dedeetib
23 .34
Ms = <85 1b/1b-mole
The average temperature of the stack (Ts ..} in °R is:
ITs°F
TSy = + 460
“#pomnls
Tsay = 03+ 460
43
TSwg = 1I32.7 + 460
Tsag = 592.9°r
The average velocity (Us ,,;) of the stack in ft/s is:
S R
A Us, =8533C, JAP’—T" - 85.33(0.¢s)d o8
Usw = P M, 3c.0i(5
e —Fpomis
Ug, = Y1.96 s
Usag = 2$10.38
9y
US g = 532.36 fls xim/3281ft=1S. 9% mis
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The cross-sectional area of the stack (As) in it is:

As = n (o fiy
As = o THa g
4
As = 07854 x T 36
As = 2¢.a1T g

The volumetric stack gas flowrate on a dry basis at reference conditions (Qs) in f'/hris:

Qs = 3600 s/hr x Usfi's x As fi? x (1-Bwo) x T.r°R Ps in.Hg
X

Tsae °R P.erin.Hg

- <7.3 2%.274 -
Qs 3600 x X x(1- 93 )x £33 x Jo.of
S92, 29.92

Qs = 3600x Sz.3 x 2t2% , O.%¥ ; 0.9%x i.003

Qs = 3¥CN3E Ahrx 1 br/60min = _&© 90 } I /min

Qs = 692 fYmin x1m’/353A% x Imin/60s = _31.2  ms
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The tota] amount of particulate matter collected (Mp) in mg is:

Mp = 2518 my

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

Mpm
Cp =  2205x 10%bimg x _ ©
Vme ft
Cp =  2205x 10°1img x 28! ¥
43,4
-5
Cp = 145107 i x453,59mg/1b x3531 8 /m’ = _I93.F  mom’

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

Cplb/ift* x Qs ft/hr

Emp

-<
ERp | 150 x 3960 i

ERp = Ys 54  bmr x 1kg/2200b = _22-F ke




