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SOURCE EMISSIONS TESTING — SrRING ROUND 2015

EXECUTIVE SUMMARY

Stantec

Northern Pulp Nova Scotia Corporation, referred to herein as Northern Pulp, retained StantecConsulting Ltd. to conduct source emissions testing at the Kraft pulp mill in New Glasgow, Nova Scotia,Source emissions testing was conducted on the Recovery Boiler, the Lime Kiln, the Smelt Dissolving Tank,the Power Boiler, and the High Level Roof Vent to fulfill the conditions specified in the current Certificoteof Approval to Operate (C0A) 2011-076657-Aol. The source emissions testing campaign wasperformed according to the pre-test plan submitted to the Nova Scotia Department of Environment.the United States Environmental Protection Agency Test Method 168, under the Codes of Regulations(CFR) Part 60 Appendix A, Environment Canada’s EPS 1/RM/8, and EPS 1IRM/15. The testing wasconducted on April 28-29 ond July 21-24, 2015.

In this report, source emissions testing data are presented for measurements which include combustiongases. total particulate matter (PM), total reduced sulphur (TRS) as well as exhaust gas temperature.exhaust [low rate, moisture content, velocity, and volumetric flow rate. The scope of work for the testingcampaign is summarized in Table 1.1.

Parameter

Currently there ore speciCed regulatory limits in the facility’s CoA for emissions of PM and/or TRS fromfour of the five exhaust stacks listed, The measured concentration of PM from the Ume Kiln, SmeltDissolving Tank, Power Boiler, and Recovery Boiler were all below their respective regulatory stack limits.The maximum 4-hour rolling average concentration of TRS from the Lime Kiln was below the regulatorylimit. No limit for TRS is specified for the High Level Roof Vent or the Dissolving Tank in the facility’sapproval. A summary of the results of the source emissions testing is provided in Table 1.2.

Table 1.1

Source

Source Emissions Testing Matrix
SNtnWr of,,;

A$coval
Condition S ping Method

6. a) Total Particulate Matter (PM) EPS 1 /RM/8
6. b) Total Reduced Sulphur (TRS) US EPA Method I 6B/C

Combustion Gases EPS 1/RM/5
6.a) Total Particulate Matter (PM) EPS 1/RM/8

- Combustion Gases EPS l/RM/15
6. a) Total Particulate Matter (PM) EPS 1 /RM/8

- Combustion Gases EPS l/RM/l5
6. b) 1ota Reduced Sulphur TRS) US EPA Method 168/C
6. a) Total Particulate Matter (PM) EPS 1 /RM/8

- Combustion Gases EPS l/RM/15
6. b) Total Reduced Sulphur (TRS)

‘
US EPA Method loB/C

- Combustion Gases f EPS 1/RM/15
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table 1.2 Source Emissions Testing Results

j son. Smelt DksDlvinjT

Total Particulate Matter —

-TPM )mg/Rm3at 1 1% 02) 3.81 148 - -

Total Particulate Matter-
- 037 0.33

-

TPM (kg/odubmt)
-

To;al Reduced Sulphur - -

- 6.30 ND 36.0TRS (ppm dv)

Sulphur Dioxide — 502
7.05 ND 4.38 ND 4.44(ma/P r&)

Nitrogen Oxides— NO
119 45.9 186 ND 35.8(mg/Pm3)

Carbon Monoxide — CD
172 634 7.74 ND 158(mg/Pm3)

Volumetric Flow Rote
77.1 39.4 7.42 3.78 30.9(Rm3/s)

Velocity (mIs) 12.9 19.9 11.2 7.80
-Temperature (°C) 66.4 56 70.5 79
-Moisture Content (%) 28.3 16.3 32.1 50.5
-Oxygen -02 (%) 6.23 15.4 4.47 20.9
-) Corbon Dioxide - CO2 (%) 8.53 3.0 J 22.5 0
-
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1.0 INTRODUCTION

Northern Pulp Novo Scotia Corporation, referred to herein as Northern Pulp, retained Stantec ConsultingLtd. (Stantec) to conduct source emissions testing at the Kraft pulp mill in New Glasgow, Nova Scotia.Source emissions testing was conducted on the Recovery Boiler, the Lime Kiln, the Smelt Dissolving Tank,the Power Boiler, and the High Level Roof Vent to fulfill the conditions specified in the current Certificateof Approval to Operate (C0A) 2011-076657-Aol. The source emissions testing campaign wasperformed according the pre-test plan submitted to the Nova Scotia Deportment of Environment, theUnited States Environmental Protection Agency Test Method 1 6B, under the Codes of Regulations (CFR)
Part 60 Appendix A, and the Environment Canada methods EPS l/RM/8 and EPS 1/RM/15. Theparticu’ate matter and total reduced sulphur testing was conducted during the period of April 28-29and July 21-24, 2015.

In this report, source emissions testing data are presented for combustion gases, total particulate matter(PM), total reduced sulphur (TRS), exhaust gas temperature, exhaust flow rote, moisture content,velocity, and volumetric flow rote. Source emissions testing were conducted on the following sources:

• Lime Kiln;

• Recovery Boiler;

• Smelt Dissolving Tank:

• Power Boiler: and

• High Level Roof Vent.

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 pads of the project are in Section 2. Section 3contains a brief description of the testing methodologies, equipment, and calibration techniques usedduring the source emissions testing program. In Section 4, the results of the source emissions testing arepresented and discussed, and concluding remarks ore presented in Section 5. Appendices A through Econtain supporting information for the report.

2.0 OVERALL APPROACH

The project consisted at five parts:

1. Submission of the Pre-test Plan;
2. Site Preparation and Preliminary Survey:
3. On-site Source Emissions Testing:
4. Laboratory Analysis; and

5. Information Review and Reporting.

Each at these parts is described below.

File: 121413456
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2.1 SUBMISSION OF PRE-TEST PLAN

The on-site testing was conducted in accordance with the Pre-Test Plan (Appendix A) submitted onFebruary 20. 2015 to Nova Scotio Environment (NSE). The Pie-Test Plan outlined the rotionole for theselection of the associated contaminants to be tested, as well as the methodologies proposed forconducting the source testing on the exhaust slacks.

2.2 ON-SITE SOURCE EMISSIONS TESTING

Stantec set up the source emissions testing equipment and conducted o preliminary survey to measurethe exhaust gas temperature, velocity, and flue gas composition in the live exhaust points. The datafrom this survey was 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) farparticulate matter during the source emissions testing part of the work.

Three (3) tests for total particulate matter were conducted at defined sampling locations on the exhauststacks of the Recovery Boiler, the Lime Kiln, the Smelt Dissolving Tank, and the Power Boiler. Three testsfor combustion gases were also conducted. neor the centre of the exhaust stacks of the RecoveryBoiler, the Lime Kiln, the Smelt Dissolving Tank, the Power Boiler and the High Level Roof Vent. All testingwas completed in compUance with the sampling methods presented in Table 2.1. in accordance withthe Air Qualify Regulation, under the Environment Act, Section 112 issued by Nova Scotia Environment(NSE) and the requirements of the facility’s approval (201 1-076657-RO3I issued by the NSE.

The source emissions testing of the Lime Kiln, Dissolving Tank and the High Level Roof Vent for totalreduced sulphur (TRS) was conducted in accordance with US EPA Method 1 6B and the requirements ofthe facility’s approval (201 1-076657-R03) issued by NSE.

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

File: 121413456
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In addition to the above testing (as required to meet the Approval conditions), the exhaust flow ratewas determined for the High Level Roof Vent.

2.3 LABORATORY ANALYSIS

Prior to the particulate matter testing, several filters were conditioned and pre-weighed. Following thetesting, particulate matter was recovered from the nozzle, the sampling probe and the in-line filter,Foflowing testing the filter, containing the particulate sample, was conditioned and weighed, and thenet weight of the collected particulate matter was determined. After each test, the probe and nozzlewere rinsed with acetone and this acetone was collected, placed into a pre-weighed container andevaporated until dry. The amount of particulate for each pad of the sample was determinedgrovimetrically, and the moss of particulate matter collected I or each test was calculated as the sumof the particulate matter collected in the filter, probe, and nozzle rinse. The contents of the impingerswere recovered gravimetrically for particulate matter and reported separalely. These recoveries wereperformed at Stantec’s laboratory in Fredericton. New Brunswick.

2.4 INFORMATION REVIEW AND REPORTING

The data collected in the field, along with data from the laboratory analyses, were entered into theStantec’s source emissions testing spreadsheets for analysis. Emissions calculations were then performedto produce the detailed source emissions testing information, Spreadsheet calculations were verified byhand, and numerous spot checks of spreadsheet formulas were conducted to confirm the accuracy ofdata. Summary tables were prepared and incorporated into this report for submission to NorThern Pulp.

3.0 TEST METHODS, EQUIPMENT, AND CALIBRATIONS

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

3.1 SAMPLING PROCEDURES AND EQUIPMENT

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

3.1.1 Total Particulate Mailer

Particulate matter emissions from the four exhaust stacks (Recovery Boiler, Lime Kiln, Smelt DissolvingTank, and Power Boiler) were measured in accordance with the Environment Canada ReferenceMethod EPS 1/RM/8, entitled Reference Methods for Source Testing: Measurement of Releases ofParticulate from Stationary Sources.

The sampling train, used specifically for isokinetic sampling of particulate matter, is described in detail inEPS I /RM/8, and is generally referred to as the ‘Method 5’ sampling train for particulate matter, namedafter the United States Environmental Protection Agency (US EPA) protocol. The sampling train consistsof several difterent components which include: a heated sampling probe (a nozzle, stainless steel liner,

File: 121413456
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thermocouple, and pitot tube assembly), a heated sample case containing a filter, an ice boxcontaining impinger glassware, and an umbilical cord leading to the pump and control console. Aschematic of the sampling system is shown in Agure 3.1. The operation of the Methad 5 sampling traincon be generally described as follows.

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

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

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

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

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

Tatal particulate matter is determined gravimetrically at Stantec’s laboratory in Fredericton.New Brunswick,

Appendix B cantains the calibration data.

File: 121413456
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3.1.2 Combustion Gases

The combustion gases (02, 002. 00, NOx, and 502) were sampled according to the EnvironmentCanada 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 ore drawn through a probe,non-isokinetically, from a single point near the centre of the stack. The combustion gases wereanalyzed using a Testo 350 XL Flue Gas Analyzer manufactured by Testo GmbH and Co. This unit isequipped with electrochemical cells that are used to measure the concentrations of oxygen, carbon
dioxide, sulphur dioxide, nitrogen oxides, carbon monoxide, and total hydrocarbons, in accordancewith EPS 1/RM/15. The system is equipped with a flue gas probe that has an integrated filter trap andcondensate trap and a housing unit that contains the pump and the electrochemicol cells. Theequipment is manufactured and calibrated to ensure high accuracy.

The concentrations and emission rates of oxygen, carbon dioxide, and 502 were measured continuouslyfrom the Lime Kiln, Dissolving Tank and the High Level Roof Vent during total reduced suiphur
measurements in accordance with the following US EPA protocols for source emissions testing.

Carbon Dioxide (CC2) and Oxygen (02): Carbon dioxide and oxygen are analyzed according to theUS EPA Method 3A, entitled Determination of Oxygen and Carbon Dioxide Concentrations in Emissionsfrom Stationary Sources (Instrumental Analyzer Procedure), In this method, a sample of stack gas iscontinuously extracted from the effluent stream at a single point near the centre of the stack through aheated filter and sample line. A portion of the sample is distributed to a poramognetic analyzer for thedetermination of oxygen concentration, and to a Luft-type non-dispersive infrared (NDIR) analyzer orequivalent for the determination of carbon dioxide concentration,

Sulphur DIoxide (SO2): Sulphur dioxide is analyzed according to the US EPA Method 60. entitledDetermination of Sulphur Dioxide Emissions from Stationary Sources (Instrumental Analyzer Procedurej.In this method, a sample of stack gas is continuously extracted from the effluent stream at a single pointnear the centre of the stack through a heated filter and sample line. A portion of the sample isdistributed to an instrumental ultraviolet (UV) analyzer for the determination of 502 concentration.

3.1.3 Total Reduced Sulphur

The source emissions testing of the Lime Kiln and the High Level Root Vent for total reduced sulphur wasconducted in accordance with US EPA Method 166, entitled Determination of Total Reduced SulfurEmissions from Stationary Sources and US EPA Method 160 (real-time data).

Method 160 uses the sampling procedures of Method bA/B and the analytical procedures of Method60 (for 502 analysis) to measure TRS. Total reduced sulfur is defined as hydrogen sulfide, methylmercaptan, dimethyl sulfide, and dimethyl disulfide (reported as H2S). As in Method 16A and B, thesample is collected from the source through a heated probe. Stantec modified Method 16 by omittingthe citrate buffer scrubber. The citrate buffer scrubber is used to remove 502 from the gas stream priorto the oxidizing oven. This modification was done to facilitate 24-hour sampling as removal of 302 usingthe scrubber requires frequent stops and starts and checks on the buffer to ensure the buffer does notbecome saturated. This modification thus improves the accuracy of sampling over using the buffer.

File: 121413456
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The sample is exfracted from the exhaust gas of the stock through a heated Teflon line and directed
through a first 502 onolyzer (non-dispersive ultra-violet (NDUV) continuous analyzer) to confirm 502present prior to the oven. The somple is then directed through an oven to thermally oxidize any reducedsulphur compounds to 502. Following oxidation of the sample, the exhoust gos from the oven is drown
through a second 502 non-dispersive ultra-violet (NDUV) continuous onolyzer to analyze the gas for 502.The concentration of Total Reduced Sulphur (TRSI is then colculated by subtracting any 502 measuredin the gas prior to oxidation (measured via the first 502 analyzer prior to the oven) from the total 502present after the oxidation oven. Monitoring was conducted continuously over a 24-hour period oneach source.

3.2 QUALITY ASSURANCE AND QUALITY CONTROL

Throughout the source emissions testing program. quolty assurance and quality control procedureswere applied to contirm the accuracy of the accurate emissions data. These checks were performed
by test personnel throughout the program under the guidance of the source testing crew chief in thefield and the project manager during post testing review.

The quality control (QC) checks included 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 confirm completeness:

• testing f or cyclonic ar reverse flaw, as well as stratified flow conditions: and

• leak checks of sampling trains

Equipment was calibrated according to the protocols and schedule as prescribed by EnvironmentCanada. 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 Analyzer: Calibrated against reference gases using standard calibration gases within theexpected range of concentrations from the source.

Calibration data are in Appendix B of this report.

File: 121413456
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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

..
Recov&ñ’ ; .:Sñ’añ DlssoMng Power ‘‘h Level

:.
“ bobr BoUer i ioàfVett

Stack Height—Above Grade (m} e2._ . 37 5! 51 65Diameter / Equivalent Diameter (m) — 3.5! 1.22 1.22 — — 1.93 — 1.83Stack! Duct Description Circular Circular - Circular Circular CircularF Stack Orientation Vertical Vertical Vertical Vertical Verticof,,,j
of Sample Ports — 4

— 2 2 2

__________

[Sample Port Diameter (ml 0.1 0.15 -- 0.! 0.1 0.!
Location Upstream from any

>2 2 >2 >2 -

Disturbance,

___________ ___________

Location Downstream from any -

1.43 8 6 >4Disturbance,
Ideal or Non Ideal Flow

NCharacteristics at The Sample Not Ideal Not Ideal Not IdealLocation’ Ideal-
Total Number of Sample Points 24 24 20 24 1Numberof Sample Pointsper

12 - 12
- 10 - 12

- NA
I Sample Time per Point (mm)

______

5 5 5 5 NASample time per Test for PM Iminl 120 120 100 20 -- NASample time per Test for TRS (mm)

______

NA 1,440

______

1.440 NA 1,440

_____
___ ___

_____ ___—____

The exhaust gas Flow characteristics at the sampling location ore referred to as being “Ideal” it the sample ports arelocated in a straight section of stack at least eight stack diameters downstream and two stack diameters upstream of anyflow disturbance.
2 The Lime Kiln sampling location is not ideal due to the cyclonic flaw.

4.2 LIMf KILN

The results of the source emissions testing for total particulate matter from the Lime Kiln exhaust stack arein Table 4.2. The results of the source emissions testing for combustion gases and total reduced sulphurare in Tables 4.3 and 4.4. respectively.

File: 121413456
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Volume of Gas Sampled (Rm3

Exhaust Gas Temperature (°C) 71.1 70.0 70.6 70.5
-

Exhaust Gas Moisture Content (%) 35.5 30.9 29.9 32.1
Exhaust Gas Velocity (mIs) 12.1 10.7 10.9 11.2

-

Exhaust Gas Volumetric Flaw Rate
-(Rm3/s) 7.86 7.41 7.67 7.64

Oxygen -02 (%) 4.64 4.59 4.2 4.47
-

Carbon Dioxide - CO2 (%) 22.1 22.5 23.0 22.5
-Total Particulate Matter - PM

Concentration at I 1% 02 (mg/Pm3) 322 510 320 384
-Emission Rate (g/s) 2,46 3.67 2,37 2.83
-Emission metric (kgladubmt) 0.36 0.45 0.29 0.37 0.50Legend:

°C Degrees Cels!us.
rn/s Metres per second.
Rm3/s Dry cubic metres per second at rererence condilions (25°C and 101.3 kPal.mg/Pm3 Mllrigrams per dry cubic metre at reference conditions 125°C and 101.3 kPal.kg/hr Kiograrns per hour.
adubrnt Reference production rate in air dried unbteacbed metric tonnes.

The average measured emission rate oi particulate maIer was 0.37
the stack emission limit of 0.50 kg/adubmt presented in Table 5 of the
076657-Aol).

kgladubml, which is below
facility’s Approval (No. 201 I-

It should be noted that, as with previaus testing, cyclonic flow is present at the sampllng location far thissource. Sampling was conducted following the angle adjustment approach with the cosine correctionapplied, as per the US EPA Guidance Document — GD-008.

rable 4.2 Source Testing Results - Lime Kiln . Particulate Matter

Test Duration (mm)

Average Isokineticily )%

Total Volume of Moisture Collected
in Impingers (mL)
particulate Matter From Fitter and
Probe wash 1mg)

Particulate Matter From tmpingers
(mg)

Plant Production (adubmt/day)
Exhaust Gal Pa?dmeteñ

File: 121413456
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Table 4.3 Source lesling Results - Lime Kiln - Combustion Gases
Parameler ie#i*; Test #2 Test #3 AverageTest Date Aprfl 29, 2015 A29 2015 A29 2015 -test Duration jrnLn) 60 60 60 60Exhaus Gas Valumetric Flaw
Rate (Rm3/s) 7.64 7.20 7.42 7.42Sulphur Dioxide - SO’
Concentration (ppm) 1 .68 I .67 1 .67 I .67Concentration (mg/Rm3) 4.41 4.37 4.37 4.38Emissions Rate (kg/hr) 0.1 2 0.1 1 0.12 0.1 2Nitrogen Oxides - NQ
Concentration (ppm) 117 131 47.9 93.7Concentration (mg/Rm3) 220 247 90.1 186Emissions Rate (kg/hr) 6.05 6.41 2.41 4.95Carbon Monoxide - CO
Concentration (ppm) 6.93 6.78 6.57 6.76Concentration (mg/Rm3) 7.94 7.76 7.52 7,74Emissions Rate (kg/hr) 0.22 0.20 0.20 0.21legend:
Rm3/s Dry cubic metres per second at reference conditions (25°C and 101.3 kPa) based on average of PM testmeasurements.
mgRrn3 Miiig’oms per dry cubic metre at reference conaitions (25°c and 101.3 kPa(.kg/hr K:tagrams per nour.
ND Not detected.

NJO concentration was measured durrna the oorl!cutate matter testno whe other gases were measu’ed during theTRS sampling period.

The average emissian rates for S02 NOx and CO for the Lime Kiln were 0.12 kg/hr. 4.95 kg/hr and 0.21kg/hr. respectively.

Table 4.4 Source Testing Results — Lime Kiln — Total Reduced Sulphur

Parame4tY:;*.*.:.. .24:hoUrTRjMoflKOdflg’..
Test Start April 29, 2015 08:25

-Test Finish April 30. 2015 08:25 -Average exhaust gas concentration (ppm dv) 6.30
-Maxmurn 4-hour roting average exhaust gas

1 1 7 20concentration (ppm dv)
, legend:

[ opm dv Paris per miflion, dry volume.

The maximum 4-hour rolling average observed during the testing was 11.7 ppm (dry basis), whichis below the stack emission limit of 20 ppm presented in Table 5 of the facility’s Approval (No. 2011-076657-AD 1).

File: 121413456
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4.3 RECOVERY BOILER

The results of the source emissions testing for total particulate molter and combustion gases from theRecovery Boiler exhaust stock are in Tables 4.5 and 4.6, respectively.

Table 4.5 Source Testing Results- Recovery Boiler - Particulate Matter

July 23, July23 July 24,Test Dote
2015 2015 2015

-
-TesI Start 09:45 13:20 08:12

-
-Test Duration (mm) 120 120 120 120
-Volume of Gas Sampled (Rm2) I .42 1.58 1.87 1.62
-Average Isokineticity (%) 96.9 101 107 102
-Total Volume of Moisture Collected
-in Impingers (mL) 393 443 587 474Particulate Matter From Filter and
-Probe Wash (mg) 15.5 8.58 0.20 8.08Particulate Matter From Impingers

1 50 1 04 I 47 1 34
-

(mg)
,

Exhaust Gas Pwameters
Exhaust Gas Temperature {C) 65.5 65.5 68.1 66.4

-Exhaust Gos Moisture Content (%) 27.4 27.6 29.9 28.3
-Exhaust Gas Velocity Cm/si 11.8 12.7 I 4.3 12.9
-Exhaust Gas Volumetric Flow Rate

(Rm3/s) 70.7 76.2 84.5 77.1
-Oxygen 02 (%) 6.72 6.64 5.31 6.23
-

Carbon Dioxide - CO2 (%3 7.97 8.02 9.59 8.53
-Total Particulate Motter- PM

Concentration ot I 1% 02 (mg/Rm3) 7.61 3.76 0.07 3.81 77Emission Rate (g/s) 0.77 0.41 0.01 0.40
-legend:

°C Degrees Celsius.
m/s Metres per second.
Rm1/s Dry cL’Dc metres per second at reference conditions 125CC and 101,3 kPol.mg/Rn3 Milligrams per dry cubic metre al reterence conditIons 125°C and 101.3 kPal.kg/hr Clograms per hour.

The overage measured concentration of particulate matter was 3.81 mg/Rm3 (Corrected to 11% 02).which is below the current stack emission limit of 77 mg/Rm3 presented in Table 5 of the facilitysApproval (No. 2011-076657-Aol).

File: 121413456
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Table 4.6 Source Testing Results - Recovery Boiler - Combustion Gases
Parameter iasmm: t. ‘‘‘*kcTest Dote ( July 23, 2015 July 23,2015 July 24,2015 I -Tesf Duration (mm) 30 30 30 30Exhaust Gas Volumetric Flow
Rate (Rm’Vsl 70.7 76.2 84.5 77.1Sulphur Diaxide - SO’
Concentration (ppm) 2.71 4.71 4.57 4.00Concentration (mg/Rm3) 4.97 8.58 7.61 7,05Emissions Rate (kglhr) 1.81 3.39 3.64 2.95Nitrocen Oxides . NO
Concentration (ppm) 66.6 63.1 59.4 63.0Concentration (mg/Rm3) 125 119 112 119Emissions Rate (kg/hr) 31.9 32.6 34.0 32.8Carbon Monoxide - CO
Concentration (ppm) 96.) 120 236 151Concentration (mg/Rm3) 110 137 270 172Emissions Rate (kg/hr) 28.0 37.6 82.0 49.2Legend:
Rrnfs Dcv cubic metres per second at reference conditions (25°c and 101.3 kPa).mg/Rm3 Miillgrams per dry cubic metre at reference canditions (25°C and 01.3 kPa}.kg/h Ktogrorns per boor.

The emission rates for 302, NO and CO for the Recovery Boiler were 2.95 kg/hr. 32.8 kg/hr. and49.2 kg/hr. respectively.

4.4 SMELT DISSOLVING TANK

The results of the source emissions testing for total particulate matter from the Smelt Dissolving Tankexhaust stack are in Table 4.7. The results of the source emissions testing for combustion gases and totalreduced sulphur are in Tables 4.8 and 4.9, respectively.

jStock Emission

1 of
‘ Appcoval)

Test Start 09:00 12:45 15:55 I -
-

Test Duration (minI 100 100 100 IOU
-Volume of Gas Sampled
-(Rm3) 0.92 0.81 0.86 0.86

Average Isokineticity (%) 91.! 97.4 93.2 93.9
-Total Valume of Moisture

Collected in Impingers ImI) 695 642 610 649
-Particulate Matter From Filter
-and Probe Wash (mg) 438 770 533 581

Particulate Matter From
tmpingers (mg( 29.4 21.8 13.7 21.7

Table 4.7 Source Testing Results - Smelt Dissolving Tank - Particulate Matter

Test Date July 21,2015 July 22,2015 July 22,201ST-

File: 121413456
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Table 4.7 Source Testing Results - Smelt Dissolving Tank - Particulate Matter

Exhaust Gas Temperature
-(°C)

— 77 83 78 79Exhaust Gas Moisture
-Content (%) 50.5 51.8 49.2 50.5Exhaust Gas Velocity (mIs) 8.53 728 7.59 7.80
-Exhaust Gas Volumetric Flaw

Rate (Rm3/s) 4.! 6 3.42 3.77 3.78
-Oxygen - 02 (%) 20.9 20.9 20.9 20.9
-Carban Dioxide - CO2 (%) 0.0 0.0 0.0 0.0
-Total Particulate Matter - PM

Concentration (mg/Rm3) 474 951 622 682
-Emissian Rate (g/s) 1.97 3.25 8.44 9.08
-Emission metric (kg/adubmf) 0.29 0.40 0.29 0.33 0.50Legend:

°C Degrees Celsius.
rn/s Metres per second.
Rm3/s Dry cubic metres per secand at reference conditions (25°c and 101.3 kPal.mg/Rn,’ Milligrams per dry cubic metre at reference conditions 125°C and 101.3 kPal.kg/hr K;lograrns per hour.
adubmt Reference production rate in air dried unbteached metric tannes.

The average measured emission rate of particulate matter was 0.33 kgladubmt. which is belowthe stock emission limit of 0.50 kg/adubmt presented in Table 5 of the facility’s Approval (No. 2011-076657-Aol).

Table 4.8 Source Testing Results - Smelt Dissolving Tank - Combustion Gases
Parameter :

Test Date july21. 2015 July 22, 2015 July 22, 2015
-Test Duration (minI 30 30 30

— 30 —Exhaust Gas Volumetric Flow Rate (Rm’/s) 4.16 3,42 3,77 3.78Sulphur Dioxide - SO’
Concentration (ppm) ND ND ND NDConcentration (mglRm’) ND ND ND NDEmissions Rate (kg/hr) ND ND ND NDNitrogen Oxides - NQ
Concentration (ppm) ND ND ND NDConcentration (mg/Rm’) ND ND , ND NDEmissions Rate (kg/hr) ND ND ND NDCarbon Monoxide - CO
Concentration (ppm) ND ND ND NDConcentration (mgIRm3) ND ND ND ND

Parameter t
:L/ -‘-,

Pulp Production
(adubmt/day(
Exhaust Gas Parameters

File: 121413456
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Table 4.8 Source Testing Results - Smelt Dissolving Tank - Combustion Gases

Stantec

a #3
Emissions Rote (kg/hi) ND ND I ND ( NDLegend:
RmVs Dry cubic metres per second at reference conditions 25°C and 101.3 kPo).
mg/Rm3 Mi::igrams perdry cubc metre 01 reference conoitions (252C and 101.3 kPal.kg/hr Kflagrams per hour.
ND Not defected.

Sulphur dioxide, nitrogen oxides, and carbon monoxide were not detected from the smelt dissolvingtank.

Table 4.9 Source Testing Results — Dissolving Tank — Total Reduced Sulphur

MonItoring A “ ZtTest Start April 28, 2015 1 7:40
Test Finish April 29, 2015 17:40
Average exhaust gas concentration (ppm dv) ND nI
Maximum 4-hour rolling average exhaust gas

382 nIconcentration (ppm dv)
Legend:
ppm dv Par’s per mtion, dry votume.
nI No limit established.
ND not detected

The average TRS measured was below the detection limit of the sampling system. The maximum 4-hourrolling average observed during the testing was 3.82 ppm (dry basis). There is no stack emission limitspecified in the facility’s Approval (No. 201 1-076657-AOl).

4.5 POWER BOILER

The results of the source emissions testing for total particulate matter and combustion gases from thePower Boiler exhaust stock are in Tables 4.10 and 4.11, respectively.

Test Start 09:42 t3:25 08:00 -
-Test Duration (mm) I 20 120 120 120
-Volume of Gas Sampled (Rm3) 1.62 1.63 1.61 1.62
-Average Isokineticity (%) 98.6 lOt lOt 100
-Total Volume of Moisture Collected

204 258 238 233
-

in Impingers (mL)
Particulate Matter From Filter and

97.2 97.3 208 134
-

Probe Wash (mg)

4;
ParametW-

Table 4.10 Source Testing Results - Power Boiler - Particulate Matter

Test Date July 23,2015 July 23, 2015 July 24, 2015

%Iäck Emission
ia& LImIt”
tthabk 1 of
Ap,ãiai)

File: 121413456
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ILS:
Lvi 09*

5;

stack Entslon

-t AppróoQ

The average measured concentration of particulate matter (corrected to 11% 02) was 148 mg/Pm3,which is below the stack emission limit of 150 mg/Rm3 presented in Table 5 of the facility’s Approval(No. 201 1-076657-Aol).

table 4.11 Source Testing Results - Power Boiler - Combustion Gases

test #2Test Date July 23, 2015 July 23, 2015 July 24, 2015 -Test Duration (mm) 30 30 30
-

Exhaust Gas Volumetric Flaw Rate (Rm3/s) 40.0 39.3 — 38.9 39.4Sulphur Dioxide - SO2
Concentration (ppm) ND ND ND NDConcentration (mg/Pm3) ND ND ND NDEmissions Rate (kg/br) ND ND ND NDNitrogen Oxides - ND
Concentration (ppm) 18.9 17.6 36.7 24.4Concentration (mgIRm3) 35.5

‘ 33.1 69.1 45.9Emissions Rate (kg/br) 5.1 I 4.68 9.67 6.49Carbon Monoxide - CO
Concentration (ppm) 1,037 235 388 554Concentration (mg/Pm3) 1188 269 444 634Emissions Rate (kg/hr) 1 71 38.1 62.2 90.4Legend;
Rm1/s Dry cubic metres per second ot retererce condtiors l25c and 101.3 kPal.mg/Pm’ Milligrams per dry cubic metre at retererce cor.d!Hcns (25°C and 101.3 kpal.kg/hr Kilograms per hour.

1Z4%:Th

table 4.10 Source Testing Results - Power Boiler - Particulate Matter

Particulate Matter From Impingers
(mg) 23.7 1.2 3.7 9.5Exhaust Gas Parameters
Exhaust Gas Temperature (‘C) 53.9 56.8 57.4 56.0

-

Exhaust Gas Moisture Conlent (%) 14.6 17.7 16.7 16.3
-

Exhaust Gas Velacity (m/s) 19.7 20.3 19.7 19.9
-

Exhaust Gas Volumetric Flow Rate
)Rm3/s) 40.0 39.3 38,9 39.4

-

Oxygen -02 (%) 16.1 1 7.0 13.2 15.4
Carbon Dioxide - C02 (%) 2.53 2.24 4,23 3.00

-

Tolal Particulate Matter - PM
Concentration at I 1% 02 (mg/Pm3) 125 ISO 1 67 148 150Emission Rate (g/s) 2.40 2.34 5.03 3.26

-Legend:
‘C Degrees Celsius.
m/s Metres per second.
Rm’Is Dry cubic metres per secord at reference condions (25°C and 101.3 kPo(.
mg/Rm Milligrams per dry cubic metre at reference conditions (25°C and 101.3 kPal.kglhr Kilograms per hour.

File: 121413456
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The emission rates of NOx and CO from the Power Boiler were 6.49 kg/hr and 90.4 kg/hr. respectively. No502 was detected.

4.6 HIGH LEVEL ROOF VENT

The results of the source emissions testing for combustion gases and total reduc
Level Roof Vent exhaust stack are in Tables 4.12 and 4.13. respectively.

ed sulphur from the High

Table 4.12 Source Testing Results - HLRV - Combustion Gases

Test Finish

Average exhaust gas concentration (ppm

The maximum 4-hour rolling average observed during the testing was 57 ppm (dry basis). There is nostack emission limit specified in the facity’s Approval (No. 2011-076657-Aol).

P Test #1 ‘i
-

Test #2 Test #3 ‘:

‘ AverageTest Date July 23,2015 July 23.2015 July 23.2015 -Test Duration (mm) 30 30 30 30
Exhaust Gas Volumetric Flow Rate (Rm3/s) 30.9 30.8 31.0 30.9Sulohur Dioxide 502
Concentration (ppm) I .76 I .66 1.66 1.70Concentralion (mg/Rm3) 4.62 4.35 4.36 4.44Emissions Role (kg/hr) 0.51 0.48 0.49 0.49Nitrogen Oxides - NOv
Concentration (ppm) 18.9 19.6 18.7 19.0Concentration (mg/Pm3) 35.5 36,8 35.2 35.8Emissions Rate (kg/hr) 3.95 4.09 3.93 3.99Carbon Monoxide

- CO
Concentration (ppm) 132 138 145 138Concentration (mg/Pm3) 151 157 166 158Emissions Rate (kg/hr( 16.9 17.5 18.5 17.6Legend:
Rm3/s Dry cubic metres per second at reference conditions (25CC and 101.3 kPol.ppm Parts per million by volume at reference conditions.
mg/Rm Milflgrams per dry cubic metre at reference candiHons l25c and iOI .3 kPo).kg/hr itograms per hour.

The emission rates for 502, NOx, and CO from the High Level Roof Vent were 0.49 kg/hr. 3.99 kg/hr. and17.7 kg/hr. respectively.

Table 4.13 Source Testing Results - High level Roof Vent - Total Reduced SulphurJc
Test Start July 22, 2015 08:45

-

July 23, 2015 08:45

36.0 nIdv)

Maximum 4-hour rolling average exhaust gas
57 nIconcentration (ppm dv)

legend:
ppm dv Parts per million, dry volume.
nI No limit estabflshed.

File: 121413456
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4.7 SUMMARY OF RESULTS

Currently there ore specified regulatory limits in the facility’s approva’ (2011-076657-Aol) for emissions ofPM and/or TRS from four of the five exhaust stacks listed. The measured concentration of PM from theLime Kiln, the Smelt Dissolving Tank, the Power Boiler ond the Recovery Boiler were all below theirrespective regulatory stack limits. The maximum 4-hour rolling average concentration of TRS from theLime Kiln was below the regulatory limit. No limit for TRS is specified for the Dissolving Tank or the HighLevel Roof Vent in the facility’s approval.

5.0 CLOSURE

This report has been prepared for the sale benefit of Northern Pulp Nova Scotia Corporation. This reportmay not be relied upon by any other person or entity without the express written consent of Stantecand Northern Pulp Nova Scotia Corporation. Any use of lhis report by a third party, or any reliance andecisions made based upon this report are the responsibility at the third party. Stantec accepts noresponsibility far damages, if any, suffered by any third party as a result of decisions made or actionsbased on this report.

Stantec makes no representation or warranty with respect to this report, other than the work wasundertaken by trained professional and technical staff in accordance with generally acceptedengineering and scientific practices current at the lime the work was performed. Any information orfacts provided by others and referred ta or utilized in the preparation of this report was assumed byStantec to be accurate.

This study was undertaken exclusively far the purpose outlined herein and was limited to thosecontaminants and sources specifically referenced in this report. It shauld be noted that themeasurements were taken over a relatively short time period an-site, and the emissions results may beconsidered representative anly far the conditions present at the time of testing. This report cannot beused or applied under any circumstances to another location or situation or f or any ather purposewithout further evaluation of the data and related limitations.

This report was developed by Tristan Blair-Hicks, EIT, and reviewed by Gillion Hatcher, M.A.Sc. and VickiCorning, P.Eng.

File: 121413456
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(3 stantec

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

Tristan Blair-Hicks, EIT Vicki Corning, P.Eng.
Environmental Services Senior Associate, Environmental ServicesTel: (506) 452-7000 Tel: (506) 452-7000

File: 12I43456
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Appendix A
Pre-fest plan



Stantec Consulting Ltd.
102 - 40 Highfieid Park Drive
Dartmouth NS 83A 0A3

c3 Tel: (902) 468-7777Stantec Fax: (9023 468-9009

February 20, 201 5
File; 121413456

Attention: Mr. Marc Therioult
Nova Scotia Environment
20 Pumphouse Road
Pictou, NS B2H 5C6

Dear Mr. Therioult,

Relerence: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Plctou Mill —2015 Calendar Year

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

lntroducfion

Northern Pulp is required to perform source emissions testing on the Recovery Boiler, Lime Kiln,Smelt Dissolving Tank, Power Bailer and the High Level Roof Vent to fulfil the conditions specified inthe current Certificate of Approval (CoA) to Operate 20) i-076657-R03. The required annualtesting far 2015 consists of:

• Recovery Boiler and Power Boiler particulate matter testing 4 times per year;
• Lime Kiln and Smelt Dissolving Tank particulate matter testing 2 times per year;
• Lime Kiln, High Level Roof Vent and Smelt Dissolving Tank total reduced sulphur (TRS) testing 2times per year;

• One PM2stesting event per year on the tour stacks noted above for particulate matter; and
• One Chlorine {Cl) and Chlorine Dioxide (C102) event per year an the bleach plant exhaust(High Level Roof Vent being the sourte of these emissions).

Test Program Organization

The source emissions testing wilt be performed for:

Company Name: Northern Pulp
Company Address: P.O. Box 549, Station Main, New Glasgow, NS. B2H 5E8Contact Name:
Position: Environmental/Technical Leader
Telephone Number: (902) 752-8461
Email: narthernpulp.com

Design with ccmmunitv in mind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp.
Plctou MIII — 2O S Calendar Year

SampBng Company: Stantec Consulting Ltd.
Praiect Manager: Gillian Hatcher
Telephone Number: (902) 468-7777
Fax Number: 1902) 468-9009
Email: Stantec.com
Key Sampling Team:

(with
support from other staff as needed)

Source Emissions Testing Program

The proposed source emissions testing methodology and proposed sampling timeframes arepresented in Table 1.

Table 1 Source Emissions Testing Matrix
NumberNumberSource of Tests Parameter Sampling Method I Proposed Timeframeof Visits
per_Visit

Total Particulate Winter. Spring.4 3 EPS 1/RM/8Matter (PMI Summer, FaRecovery
Bailer 4 3 Combustion Gases EPS 1 /RM/ 15 Winter, Spring,

Summer, Fall
I 3 Particle Size Analysis Microscopic technique Foil

Total Particulate Winter, Spring,4 3 EPS 1/RMI8Matter (PMI Summer, FallPower

Winter, Spring,Boiler 4 3 Combustion Gases EPS 1/RM/15
Summer, Fall

I 3 Particle Size Analysis Microscopic technique Fall
Total Particulate2 3 EPS I /RM/8 Spring, FatMatter_1PM)

2 3 Combustion Gases EPS 1/RM/15 Spring, FallLime Kiln
1 3 Particle Size Analysis Microscopic technique Fall

Total Reduced2 3 US EPA Method 16B/C Spring, FallSulphur_(TRS)
Total Particulate2 3 EPS I /RM/8 Spring. FatMatter_(PM,)Smelt 2 3 Combustion Gases EPS 1/RM/15 Spring, FallDissolving

1 3 Particle Size Analysis Microscopic technique Fall
Tank

Total Reduced2 3 US EPA Method 1 68/C Winter, SummerSulphur (TRSI
Total ReducedHigh Level 2 3 US EPA Method 168/C Spring, FallSulphur_(TRS)Roof Vent

2 3 Combustion Gases EPS 1/RM/15 Spring, Fall

D9sign with ccrrmunlty in mind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Plctou MlIi—2015 Calendar Year

Table 1 Source Emissions Testing Matrix
N umberNumber

Sampling Method Proposed Timeftome
Source of Tests Parameterof Visits

per Visit

Chlorine and NCASI Special Report 91-
chlorine doxide J 07 Spring

I 3

Note:
rimeframes are as follows based on The approval deadlines-WinIer: January-March 31 2015, Spring: ApHJ — June 30.2015,Summer: Julv-Seplerrber 33. 2015. C,_!I: Ociober-Oecember3l. 2D5

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

Preliminary Testing: Upon anival at each sampling location, Stantec will set up the source emissionstesting equipment and conduct a preliminary survey to measure the average velocity, flue gascomposition, 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 nozzle size toconduct isokinetic sampling (where the velocity of the gas entering the nozzle is equal ta the gasvelocity in the stack) for particulate matter during the official testing part of the work. Verification tarcyclonic or reverse flow will also be conducted during the preliminary survey, according toprocedures 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 theaverage pressure for that paint: the diameter of the testing crass section will be reduced toinclude only those areas along the traverse which meet this requirement (less than 20% of theaverage). Although the diameter may be reduced, the number at sampling points along eachtraverse will remain the same as determined from EPS 1/RM/8, Method A, using the equivalentdiameter.

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 DissolvingTank, and the Power Boiler far total particutate matter will be conducted in accordance with theEnvironment Canada reference method EPS 1 /RM/8. entitled “Measurement of Releases ofParticulate from Stationary Sources”. In addition the alignment approach, as specified in the USEPA Guidance Document — GD-DOS, will be applied when source testing the Lime Kiln due to thecyclanic flow this source exhibits.

The particulate sampling train, used specifically for isokinetic sampling, is described in detail in EPS1 /RM/8, and is generally referred to as the “Method 5” sampling train for particulate matter (afterthe US EPA protocol). The sampling train has several different components which include: aheated sampling probe (a nozzle, stainless steel liner, thermocouple, and pitot tube assembly), aheated sample case containing a filter, an ice box containing impinger glassware, and an

Design wiIh community In mind
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Reference: Pie-Test Plan for Source Emissions Testing Northern Pulp,
Pictou MIII —2015 Calendar Year

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

For all source tests, leak checks of the sampling train will be performed as per occepted US EPAand Environment Canada methods. For each official test, two (2) traverses with up to twelve (]2)sampling points per traverse will be used. Sampling will be conducted for five (5) minutes persampling point, up too maximum sampling time of 120 minutes per test.

The amount of material caught in the impingers will be determined gravimetrically and reportedseparately from the calculated total particulate matter emissions. All particulate matter sampleswill be recovered and analyzed at the Stantec laboratory in Frederictan, NB.

Microscopic Analysis (Fine Particulate, PM2.s): As per the facility’s Industrial Approval to Operate,the Environment Canada EPS ] /RM/55 or an alternative method acceptable to the Department isrequired for PM25 testing. As the method quoted in the approval is nat valid for stacks withpotential f or entrained water droplets in the exhaust (which applies to boilers and dissolving tankat Northern) or cyclonic flaw (which applies to the Lime Kiln), we propose microscopic analysis offilters as the viable option. This method involves analysis of total particulate matter filters (collectedas 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 automatedmode under the control of a Therma Scientific Noran System SIX x-ray analysis system, using theirautomated particle size analysis method.

Total Reduced Sulphur: The source emissions testing of the Ume Kiln, the Smelt Dissolving Tank andthe High Level Roof Vent for total reduced sulphur will be conducted in accordance with US EPAMethod I oB. In this method, the sample is extracted from the exhaust gas of the stack through aheated Teflon line. The sample is chilled and then passes through an SO2 analyzer to measure S02tram the source. The sample exits the analyzer and is then passed through a furnace where allsulphur compounds in the gas stream are thermally oxidized to 502, this SO2is measured in asecond inline analyzer. The difference in the initial 302 and the final S02 measurement is the totalreduced sulphur concentration (reported as 1-125). The analyzers are both Western Research SO2non-dispersive ultra-violet (NDUV) continuous analyzer. Monitoring will be conducted continuouslyover a 24 hour period as required by the approval condition.

ChlorIne, Chlorine Dioxide (Cl2, CIOz) Sampling will be conducted in accordance with NCASI’ssampling method which consists of the extraction of a sample bubbling through midget impingersand subsequent analysis by titration. The sampling train far the Cl2 and dO2 consists of series atthree mini impingers, connected by Teflon tubing. The first twa impingers each contain 20 ml ofpotassium iodide (KI) solution buffered with potassium di-hydrogen phosphate (KH2PO4). The thirdimpinger contains silica gel to remove any remaining moisture tram the gas stream. The impingersare cooled by an ice bath, and the dried gas is then drawn through the sampling train with acalibrated pump. Total sampling time for each test is sixty (60) minutes.

Design wilh community in mind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou MIII —2015 Calendar Year

Following completion of each test for C12 and C102, the contents of the first two impingers arecombined in a pre-cleaned beaker. Subsequent analysis via titration will be performed onsite byStontec. The combined impinger solutions ond de-ionized water rinse of the sample line andempty impingers would be titrated with sodium thiosulphate solution (0.010 N), The volume oftitront required to reach the first colorless endpoint would be recorded on o recovery data form.Five (5) ml of 10% sulphuric acid would be added to the sample and the titration continued. Thevolume of titront required to reach the second colorless endpoint would be recorded on arecovery data form. These titrations would be conducted on site shortly following sampling by oneof the field staff during the testing due to the instability of the samples, which begin to degradeafter 24 hours.

Combustion Gases:

The combustion gases (02. C02, CD, NOx, and 502) will be sampled according to the EnvironmentCanada reference method EPS 1/RM/15. entitled Reference Method for the Monitoring ofGoseous Emissions from Fossil Fuel-fired Burners. In this method, samples of flue gas are drawnthrough a probe, non-isokinetically, from a single point near the centre of the stack. An ENERACModel 500 Micro-Emission Analyzer, manufactured by ENERAC Inc.. will be used to conduct thesampling. The Model 500 is equipped with a flue gas probe that has an integrated filter trap andcondensate trap. and a housing unif that contains the pump and the electrochemical cells whichore 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 tests foreach contaminant will be conducted on each stack,

Reporting

As per Approval No. 2011 -076657-R03, actual particulate matter emission rates will be reported inunits of g/s. The concentration released to the atmosphere will be reported in units of mg/m3 atreference conditions of 25°C and 101.3 ki’o corrected for 11 % oxygen f or the Recovery Boiler andPower Boiler and in units of kg/adubmt far the Lime Kiln and the Dissolving Tank. Fine particulatematter concentrations for the Lime Kiln, Dissolving Tank, Power Boiler and Recovery Boiler will bereported in units of mg/m3 at reference conditions of 25°C and 101.3 kPa corrected for 11oxygen. Total reduced sulphur will be reported in units of parts per million by dry volume (ppmdv).Emission rates of chlorine and chlorine dioxide from the High Level Roof Vent will be reported inunits of 9/s and the concentrations 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 submissionto Nova Scotia Environment (NSE) for review and approval within 60 days of completing thetesting.

Design with community in mind
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Sampling Locations

The number and location of sample points along each traverse were previously determinedaccording to EPS 1/PM/S. Method A, using I he exhaust stack diameter. A diagram ala typicalsample location is provided in Figure 2.

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

Table 2 sample Location Details
[ I

Power
Recovery Smelt

Boiler High LevelParameter
Boiler Lime Kiln Dissolving

Scrubber Root Ventrank
Stack

Stack Height—Above Grade Im) 69 37 51 51 65Diameter! Equivalent Diameter
3.51 1.22 1.22 1.93 1.83

Stack/Duct Description Circular Circular Circular Circular CircularStack Orientation Vertical Vertical Vertical Vertical VerticalLocation of Source Testing In Stack In Stack In Stack In Stack In StackNumber of Sample Ports 4 2 2 2 1Sample Port Diameter Em) 0.] 0.15 0,1 0.1 0.1Location Upstream from any
>2 2 >2 >2 -Disturbance,

Location Downstream from any
45 8 6 > 4Disturbance,

.

-

Ideal or Non Ideal Flow
Characteristics at The Sample Not Ideal Not Ideal2 Not deal Not Ideal -Location

1 (for IRSTotal Number of Sample Points 24 (for PM) 24 (for PM) 20 (for PM) 24 (for
and Cl,I (for TRSI 1 (for TRS) PM)
C102)Number af Sampie Points per

12 12 10 12 NATraverse (PM sampling)
Sample Time per Point for PM

5 5 NAsamples (mm)
Sample time per Test far PM mm) 120 1 20 100 1 20 NA

30 (forSample time per Test for
30 30 30 30 TRS)combustion gas mm)

60 (far Cl,
Cl02)Sample time per Test for TRS (mm) NA 1,440 1,440 NA J 1,440I The exnoust gas New characteth;ics at :ne samprng location are referred 10 as being “Ideot” it the sample poMs arelocated in a straight section of stack at least eight stack diameters downstream and two stack diameters upstream ofany flow disturbance,

The lime kiln samono ocation has beer changed from deal to not idea due to the cyclonc how.3Feld measurement — to be confirmed during the Winter/Spring Event

Quality Assuronce/ Quality Control

Throughout the stack lesling program, rigorous quality assurance and quality control procedureswill be applied to ensure the collection of r&able, representative, and reproducible emissionsdata. All equipment will be calibrated according to the protocols as prescribed by EnvironmentCanada, and the US EPA. These calibrations include the faltowing:

Design with community in mind
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Reterence: Pre-Test Plan tor Source Emissions Testing Northern Pulp,
Plctou MW —2015 Calendar Year

Pilots: caflbrated in a wind tunnel with probe and nozzles attached:Gas meters: calibrated against a critical orifice set:
Thermocouples: calibrated 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.

Qualify control checks will be performed at several stages during the testing program to ensurethe colleclion of representative samples and the generation of valid results. These checks areperformed by test personnel throughout the program under the guidance of the source testingcrew chief. The Quality Control (QC) checks include the following:

• Use of standardized checklists and field notebooks to ensure completeness, traceability, andcomparability of the process information and samples collected:
• Field checking of standardized forms by a second person to ensure accuracy and

completeness:

• Strict adherence to sample chain-of-custody procedures:
• Use of appropriate field blanks (e.g., filter and solution samples}: and
• Leak checks of sample trains.

All internal quality assurance and quality control procedures will be strictly adhered to during alltest programs to ensure the production of useful and high quality data throughout the course ofthe program.

Qualifications of Source resting Team

The successful completion of this project requires the skills of competent and experiencedprofessionals who have a strong commitment to complete the project quickly and efficiently andto produce high quality results. The source testing team we hove assembled to meet thechallenges of this assignmenl consists of highly trained professionals who bring a broad range ofexpertise and experience to the project. The following paragraphs provide brief descriptions ofthe qualificaf ions of the source emissions testing team:

Senior Reviewer:

Design with community in mind



February 20,2015
Mr. Marc Theriaull
Page lOal 12

Reference: Pre-lest Plan tar Source Emissions Testing Northern Pulp.
Plctou MIII —2015 Calendar Year

Project Manager and Report Writer:
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou MIII —2015 Calendar Year

Source Testing Team:

Design with community in mind
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Table 3 Proposed Schedule

Event Proposed Date Scope

1

Winter Recovery and Pawer Bailer PM, gases,February-March 31 (March 91h week)
dissalving tank TRS

Spring Recavery, Pawer Bailer, kiln, dissolving tankApril-June 30
PM, gases, ken, HLRV TRS, HLRV chlar’ine

Summer Recovery and Power Bailer PM, gases,July-Sept. 30
dissalving tank TRS

Fall Recovery, Power Bailer, kiln, dissolving tankOctober-Dec. 31
PM, PM2S, gases, kWn, HLRV TRS

Closing

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

Regards.

STANTEC CONSULTING LTD.

Lrii9aJckc) U
Gillion Hatcher Vicky Corning
Project Manager — Environmental Services Team Lead
Phone: (902) 468-7777 Phone: (506) 457-3200
Fax: (902) 468-9009 Fox: (506) 452-7652

@stantec.com Sstontec.com

21 4\acfie\ i 2141 3rn\l 21413456,201 5,,s?ockjeillng_np\repohing\pre.IetI plon\pre-telt piOfl northern pulp 20 I 5,vc.docx

Design with community In mind
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VALLEY ENVIRONMENTAL CALIBR4 TION SER VICES
PITOT TUBE CALIBRATION REPORT

CLIENT -

PROBE ID -

NOZZLE -

DATE -

Slanlec
2FF MS
#8- 0.250’
Febmun 23. 2015

FAN SPEED STA1P%RD PRRE

rn/s - rni2UF (mn 2O)

0.00 0.00 0.00
12.2 8.90 11.10
13.6 11.10 17.81)
15.1 13.70 21.80
16.7 16.70 26.40
18.1 19.71) 31.1(1

35
I--
25
20

S 15

o 10

0
0

PITOT FACTOR Cp = 0.794

PITOT - 2F MS NOZZLE - #8- 0.250”

Technician: T. Ryan

Signature

VALLEY ENVIRONMENTAL SERVICES Tunnel
160 Pony Drive #1 SELl. Pitut Up

Newmarket, Ontario UY 786 Static
PH: (905) 830 0136
FAX: (905) 830 0137

February 23, 2015

ii
—

r —;
7_

“i-Tc
0 5 10 15 20 25

STANDARD PITOT DP (mm H20)

Barometric
Temperature

VES
0.999
-0.25

29.15
65

Abs Static 29.13



VALLEY ENVIRONMENTAL CALIBRATION SER VICES
PITOT TUBE CALIBRATION REPORT

CLIENT -

PROBE ID-
NOZZLE -

1)ATE - Februan’ 24, 2015

FAN SPEED STANDARD PROBE
PUtT

ms (mi4T2O): (atm 1120)

0.00 0.00 0.00
12.3 9.04) 12.90
13.9 11.40 16.20
15.3 13.80 19.90
16.8 16.70 23.60
18.1 19.4(1 28.00

30
25

20

E 15

5a
0

PITOT FACTOR Cp = 0.836

PITOT - SIT MS NOZZLE - #10- 0.3 125”

Technician: T. Ryan

Signaiure

VALLEY ENVIRONMENTAL SERVICES Tunnel
160 Pony Drive #1 Sid. P1kM Cp

Newmarket, Ontario UY 786 Static
PH: (905)8300136
FAX: (905) 830 0137

Stan (cc
5Ff MS
#14)- 0.3125”

February 24, 2(115

0 5 10 15 20 25

STANDARD PITOT DP (mm H20)

Baromelñc
Temperature

VES
0.999
-0.25

28.7
65

Abs Slatic 26.68



VALLEY ENVIRONMENTAL CALIBR4 HON SERVICES
PITOT TUBE CALIBRATION REPORT

CLIENT -

PROBE II) —

NOZZLE -

DATE -

Stantec
8-I FE MS
#6- 0.1)175’
March 3,2015

IL 35
C
I-—
25
1 20

6

C
1 5IL

0.00 0.00
12.1 8.70
13.7 t[.20
15.2 13.90
16.6 16.50
18.1 19.70

Tunnel yES
Sn]. Pilot Cp 0.999
Static -0.25
Barometric 29.1
Temperature 65

FAN SPEED STANDARD PROBE
PITOT PITOT

mIs (mm Ff20) (mm Ff20)

0,00

13.00

16.80

20.70

24.70

29.90

0.816PiTO’f FACTOR Cp =

NTOT - 8-1 rr MS
March 3, 2015

NOZZLE - #6- 0.1875”

0 5 10 15 20 25

STANDARD PITOT DP (mm H20)

rechnicbn: T. Ryan

Signature fl,n’ac f_

VALLEY ENVIRONMENTAL SERVICES
160 Pony Drive #1

Newmarket, Ontario UY 7136
PH: (905) 830 0136
FAX: (905) 830 0137

Abs Slatic 29.08
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METHOD 5 DRY GAS METER CALIBRATiON USING CRITICAL ORIFICES —

I) S&,cl three crilical onece, IC calibrol, Ir, dry gas meIcrA nd, bracket to. erpeded operating range
2t Rrccrd battr.rct p6105me ce’m, and ale 2naa.oeI p’cceare
3) R.n at eUro aacoum 1mm GrAce Car,braUop Repotl). NT S penal ‘lam,

yeceasary a nchlaeamrnanrl Z.3 nck.me ci S crAte teeO
4) R.caid data and mlo,matjon In the GRE EN Cello. YELLOW cell, alt calculated

1) tnt a katIrt.
)har+(.VI 36)

- pin

thur • S
2) cr101,

• Net soism. algal sample uuised through CCV. corrected to gtanaaM cordntns
K-a 17S3’R.r 4e:Eertc3&lcnmt
7... aL.asre G’Aas2rr’rceatan IR EgiW9< Yrirri

Volnme Olga, sum pie passed through the crtical mace - correoril to standard conditions
T.. • Abentuleamb,lt,nrperarut, (‘N - ErgIeh 9< - Mrt.’cj

AVERAGE &H, ‘j 1.71

AN6’ (LZ5.& \‘ AN
\v.g.Idbj \ V.

0GM coltbrat,sn talon
K’ a Average K aChe horn CrItIcal O,’hce CahEratan

CATS, 60*1015

MSrR FaRT a’ 1666

METER SERTAL

___________

CRITICAL ORFICE IC SERIAL I

INITIAL FINAL AVG P.,..)

BAROMETRIC PRESSURE (In Hg) I .‘ If 207 I 201

K ‘ESThO TEMPERATURES F ELAPSED

_____________

FACTOR VACUUM 0GM READINGS FlIt AMBIENT 0GM INLET 0GM OUTLET DCM TIME MINI 0GM AN
ORIFICE RUN B IAVOI )I Hg) INITIAL I FINAL NE’ Vet INrrIAL FINAL INITIAL FINAL AVG B In H1GI

15

18

23

IF Y VARIAtION ERCEEDS 100%

ORIFICE SHOULD BE RECAU6RAIED

04164 lB

2 0.4164 15

0.4164 14

1 0.1063 17

2 04463 17

3 05040 17

I 0,6307 16

1 06307 06

06307 66

10.2 63 66 63 44

tt:::

(II 2)

V., ITO) V.15701

14341 66*63

50*00 100621

1045.25 1.0,0,51

L010.6I 101514

1.01506 I

I.O21. I .0CM

1.01110 1.033 37

20.0

3.410

5,440

5.410

310

no

6310

3510

5.700

3610

66

(‘I Y

_________

V VARATION rhi AH, I

20.0

07tz07

61 60

67

20.3

64 10.00 0.00

6525 1303 0.66

60.1 I ¶0,00 0.00

6576 6.00 1,10

66.10 100 1.00

66.5 000 1.00

‘5

61

e6

67 66 66

USING ThE CRI11CAL ORFICES AS CALJBAAI1OH STA.V0aRS5
Ie b—c3 el-Alal Sc Ifl04 CsoSTh R6 U100T ton. tan pm.ei mon F. CG& yr nt are nra TtXJ acet,,)14 atm. 0GM cacr,rimrlxnm V TIres. flalhn are aucaTabrAry calodared in Ire Ipr.acorUeI moe

20.5167 66 06167]
4M_e560

205 I * 60 46 I

isa

flu

isa
isa
isa

isa

631
iz

AVG.

53W Jjfl

nsa
ia isus

AVG.

i2n
usa iMZ
1 ian

67 7,00

67.5 7,00

5771 7.00

2.10

510

in

In
in

in

in
in

isa

isa
1511

AVG. Lfl

AVORAGE DRY GAS METhR CAUBRATOON FACTOR Y 1.033

201 5-06-23.1648 toE



Pre-Test Dry Gas Meter - Control Unit Calibration

Date :6129/2015
Barometric Pressure, Pb : 29.7

Model Number: 1848
Calibrated By: JJB

Job #:

Orifice Dry Gas Meter N Temperatures (F) •. Time,
Manometer Volume Vm (cu ft) Dry Gas Meter theta

Setting deltaH Total Outlet Average (mm)
(lit H20) :: : : : : : : :: N : p tm

09 5000 59 61 10
15 4943 s 65 8

. 2.3 . N: ::: ‘:-: 6.343 .
.1:.:.:..

67 . 7

Calculations

Orifice Manometer:: ::: : ::Dry Gas Correction::: . Qflfie Pressure Differential (delta H@) Orifice
Setting deltaH Factor gamma ylqMlng a 7$ cfm of air at 6SF and 29 92 In Hg Coefficient

(In. H20)
. (Tbfèrdnee= 0,95- 1.05, +/-1.5% of avg) N:: :-:afr Iri.1120 (Tolerance +/- 0.15 in.) Ko

0.9 1 119 1 602 0757
1.5 1.113 1 780 0.722
2.3 1.120 1.770 0.720

Average i.iii 1.717 0.733



METHODS DRY GAS METER CALIBRATION USING CRITICAL ORIFICES
1.222015

I) Select mm cnl.caI ottices In cailonle Ins dry gas melerwoico bmackel me 5070015 operaling range
2) RecoG batttniett connie beta,, Lid afler cM SaG, pnce&re
3) Run am mesh LID

noc050amy to achievea minimum total volnme or n cubic aol
4) Record data and infonnaliun in lute GREEN colts YELLOW cells are calculated

DATE W2O15

METEHPARTE 1848

K ThSTEO

FLCIOR VACLMM

IAVO) (in H55

(II tnt A1 * Im
Ptuer IS/I 7 tnt

I tb

- lAir • 0
31 Ke

(31
I 1111

I ORFICE RUN’ S

IIJCAL FINAL AVG tF.,l
METER SERIAL a 15605058 SARGUETRIC FRESSLRE i5 K5) I 207 II I

CRITICAL ORIFICE SET SERIALS 5462.

TEMPERATURES F

3GM READINGS IraO AMbIENT DGMUFST Doll OUTLET 2GM

I INITIAL I F?IAL NET V_I INITIOL FINAL INITIAL FINAL AVG

15 1
18

23

0 0.4154 18

2 0,4164 18

1 0.4184 *8

1 0.5 18

2 0,5085 18

3 0.5085 18

i 06307 I 18

2 4.6307 II

0830? I ii

ElAPSED

_____

lIME 18131 II)

0 1144,011 . 4ISTDI

IF V VARIATON EXCEEDS 200%.

ORIFICE SHOULD BE RECAUBRATEG

I

54410 540.75

540,78 084.70

881.70 54630

558.80 58472

564,72 568.67

988.87 574.63

57483 57810

57957 585.31

585.31 000.98

(21 j (‘I Y

___________

V.IISTDI l! Jr .C.t fN XH

4.080

8.010

4.120

4,900

4.540

“do

5,340

5.200

101 55 -i—--——
I 82 84 %

10,6 84 98 dl

201 64 58 43

20.5 64 67 83

20.1 87 67 84 JLJ

i__a_ 87 08 81

La_

87.5 10.20 0.50

61.5 10.50 010

8175 1020 010

0.75 8.50 1.55 11421
85 810 1.80 4142Q

85,75 8.98 110 3fl

86.8 710 2.30 I1
57 750 2.30 L2

67.28 7.98 5.30

USING THE cRrncAL OSF)CES AS cAueRAllaN STM4DARDS,
Vhs icllrLr4epntIms ye nod to cuoVate 84 ,iaMrd Lames d 31045583 bosch 840CM 1, l*1r4 rd To mIca nets..V :0 rare CGA aI Ian, V ITt. 12y*n V0 atta-.ncatj cauVaIn - Vs nnsuIE.eel flu.

188188198

is’s
is’s
18872

AVG

Mz

AVG -

15550

iz

AVG.

ST I

In

in

in

3.333

loin
in

WI

WI

WI
1.350

181

150

150

L’s

Lii

UI

C

Lu

coil

La

a

AVERAGE DRY GAS METER CAUDRASON FACTOR. v—I 1.117

• Not volume of gas sample passed through 2GM. coneclea to staridmo condemns
1704 ‘RIO Hg )Etl5e), 0 3500 00mm Hg MotTo)

T_ • Absulds DCV av lemperahut ‘ Erel.O. Of Molter

Volume 01 05 5.00010 pansod dough the croca) onhice, corrected In standard conditions
T o Amn3e rDerdTmocelysdI’O Eg&t ‘K. M-ei

Ku AAIhtage K’ bamor lam DIsbar DirTot Catibaban
0GM calrbmtion facto,

AVERAGE 4H8 ej 172

AH4 f 0111 AH
\v11 .141) V.

2315-C8-20’lS4Odss



CONTINUOUS EMISSION MONITORS
SYSTEM CALIBRATION AND DRIFT

Client:
Plant:
Location:

Project No.:
Personnel:

Northern Pulp
Plctou
DIS TANK

121413456
NOM

Test No.:
Date:
Time Start:
Time Finish:

April 282015
5:40 PM
7:40 AM

Oxygen (%): 25
Sulphur Dioxide (ppm): 500

Carbon Dioxide (%): 25
Carbon Monoxide (ppm): 300
TRS (ppm): 500

INSTRUMENT SPAN VALUES

TAS
502

15:40-16:00

496.78
498.43

Initial Values Final Values
Analyzer System Cal. System Cal.
Setting Cal. Gas Analyzer System Bias System Bias Drift

Value Calibration Calibration (<5% Span) CalIbration (<5% Span) (-<3% Span)
02 Zero 0.00 0.00 0.00 0.00% -0.27 -1.08% -1.08%
02 Span 21.53 21.53 21.52 -0.04% 21.63 0.40% 0.44%
C02 Zero 0.00 0.00 0.00 0.00% 0.00 0.00% 0,00%
C02 Span 20.84 20.86 20.84 -0.08% 20.83 -0.12% -0.04%
CO Zero 0.00 0.00 0.00 0.00% 0.4 0.12% 0.12%
CO Span 290.0 290,0 289.8 -0.08% 298.1 2.70% 2.78%
502 Zero 0.00 0.00 0.00 0.00% 4.1 0.63% 0.83%
S02 Span 490.0 490.2 490.0 -0.04% 491.5 0.27% 0.30%
TRS Zero 0.00 0.00 0.00 0.00% 3.3 0.66% 0.66%
TRS Span 490.02 490.0 498.89 1.78% 481.15 -1.77% -3.55%

ZERO SPAN
-9,9

0

Logger date 0201 2016 1:32 actual 30042015 15:37



)‘rji,jr DàlrII,ulion IidIIjnhic

Olic SictI Road 1:ai

Morthvillc I’A 1906?

rd (SOQIÔJS-6361) Fax (215)73b-5240

- DccNumber 000007823
IGVP 11Th F32011

flIskirnt’r S Order lnftirnwtiwi:
—

PDI WHSE SAINT JOHN NB BRAN I’raaa,r On/it Mwiher 04821650 flhIket 3114/2014

28 MOILVEEN DR Custcmier P 0 A,niher STANTEC CONS P/:.; 4:nth; r NI OX2IE45

SAINT JOHN NB E2J 4y Cusmrnn Refer’t:ce Ai;rnhr
::‘rnSv 31560307340

ib’drr .ii;f (lull,? AS COA SOC

Certiflet! Concentration:
Ii, (‘lW 4 u;-,, 2Y. cii, ‘42

Expiration Date 3/1512022 NIST Traceabte

Cy(inder Ntmber CC244607 Analylical Uncertainty

21.53 % OXYGEN * 3 3 %

Balance NITROGEN

CerriJcinios Infnrnra,ian Ca,tñcation Data 3/18/2014 Term 96 Months Expiration Dare 3/13/2022

This cylinder was codtfled according to the 2012 EPA Traceability

Protocol, Document #EPA•600/R-12/531, using Procedure Cl. Do

Not Use this Standard 1 Pressure is less than ICC P510

.lIIdliTiCUt Out.,: (LReIeren SmnQjn, Z’Zuro Gn C.Gas Carceae,

coniponant, OXYGEN lielereneeSiadatTyps GN5

Poes1ae Coraitaison 21
Ref Old Cy:nrjer U C0001I%

Ce jFrd Corccnflion 21 53%
Ref Old Conc 2008%

ln.ru,erI Lewa S CMENS OXYMAt 11O1 5d tratii Ia cRVN GOOA

ftr&yljca Metbo P4PA5.tAGNETIC
5PM Sandlea ?-0-I4

ta1 Mj:pcic Ca:trata 3.1 12014
5PM C1nda S CAI01S71

FIr.! Analyst. cia: Dat.: 311 5,2054
- 1

Socond Analysis 0.1.: GaIL

Z: 0 R: 21 C: 2155 Cone: 2153 Z- 0

R 21 Z 0 C 2155 Cone: 2153 R-
H. 0 C 0 Gone: 0

—

1. 0 0. 0 Cone: 0

215_ B: tI Cone: 2153 Z: 3 0: B: 3 Cone:

UOM. % Man Tnt Ansy 21 53 ‘4 UDM: ‘4 Mean Tnt Aa.y: 0%

Certified br J,/L_ (ZIc__l’

/ Jeff Gosr.er Meg/a Patel

Irlomaton coota/nod herein has been preparod at o& ieç.eSt Dy pta/led e.peñs wln:n Priixa;r btll:ljtsl)CWl, W.c V,frcte we tel oje that we rJccmaI on, accufate w:e.n 5,0 ntiS. ol (Ito anol,i;oal

tetticds annoyed aM it cemplete one ,.tent et me specIe sna/ysca peic’med, we make no wi000l) ci teçle08nti(lOfl as Lu sit ,WISbLE.Iy of too we ci me infornatlon ow any pwpoe. The

•nlart.:on a 1eredw3tThe tnaentandt; that z uceci the tiTaien ‘at lw lute d’;ciet’t z,iJ oak 0! no un; In no aiim ira/I lbs itOh OJ Prayaw D;sthtLAIol Inc alan9oulLf 5,.

use of the ntommat;cn ., toned henen .ccto 5, tee e.:aoi;si.d for provd5, s.:dt icrc,X.C’



• illiPRAkAIR I’ratair flisIribuliun Nlid.%liaiIic

One 51cc: Road Last

Morrtsville. PA 906’
Tal. (tOO) 635-6360 Pa(2l5l 736 5240

DocNumber 000002252 POYP llY F32012

__________________________________

Custamer S Order (nfvrm.trinn
P01 WHSE SAINT JOHN, NB BRA Prosier Order ,Vurnber 03982335 fI#Thuc IICS/2012
28 MCILVEEN DR Cus:onwr P O,.Vnmbcr STANEC CONSU /•‘i .wThbT. NI C0lCE-AS

- t,,a’A,mi,’- 30I9i0332233SAINT JOHN NB CAN E2J41 Cuslonwr &ftr’nce \w’ilwr
Ll. I osifr.’ AS CCA 35C

I’/ikr PFtL’rt-fIidurn 2noCp.-9 30j S(‘en(fled Conce,,Irat ion:

Expiration Date. 121312020 NIST Traceable
Cylinder Number CC137349 Analytical Uncertainty:

1003 ppm CARBON MONOXIDE ± 1 %
Balance NITROGEN

Cenifeudun tnformuEovr: Cer.tflcat/on Date. 121312012 Term 96 Months Expiration Dale 1213/2020
This cylinder was certIfied according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-9711 21, using Procedure 01
Do Not Use this Standard if Pressure is less than 150 P510

4;wljticni Data: P°rte’erc, Sa-tht ZL!e,, Gas taGs, ta,tdste,
• Component CARBON MONOXIDE ReFeenCs 5I,Ca7 Tyoo- CF/IS

acLee33 Ccr,canval,o, jn pg,, H& 513 CØ,,si U CC:e552canned Ccne*ntralion icc! ppm Rnt 513 Cone 1015 PPM
InlInanenI Used HORISAV]A-510,SIN 577172341 Rat 513 Traceable 0 SRM N 16800
MaIrlicel Methoa NON.OIOPERSIVC INrRARED 9PM Sample N 02-349
Last MuIt,po,nl Cal,broi,cn I 11i332012 PPM C-,:inder N CALOISOIS

Fiat Analyst. Data: bet.: 1Z’a23?2 Second As,.Iy,l, Data: Date:
2: C R: ill! C, Wa cone: ixa 1: 0 P C C: 2 Cons: CP. 1018 Z: C C: 1003 Cone: ICC! P 0 Z C: 0 cone: aL 0 C: 1002 R: lOIS Con:: 1003 2: 0 C: 0 R: 0 Cone: 0 5

UOM: PPM Main TealAseay: 1003 PPM UOM. PPM Meai Test ASsay: 0 PPM

Ana.yzed by. /f ( - / cervned oy’ I- ‘‘\ —

Mogha Patel 3udth Imperial

lnferThaIl2n c,nta,fled herein has bean 155Gw-ed SI year reuesl by qual’tiee eisls wltF:s1 PIaea:r O,st,italiun. Inc. While we bel’ese thaI ha nfcrmalon I. acoirsle within the b”i,Il of I,a onalilicalmatbrsda emolored and , rnpla Ito extent or the ipecitis analyse’ perftrnrsd, -we make no wannly Cr repr,sentat:Dn a, to ne suitt:IrIy at the us. of SN ,r,lorrnai:on Icr 1fIy pspoi. Then’:,mnz, .‘ oRred sit, L” n,Irana hairy La, at the eicrS,on ‘Sal We Ucla dnelion aixt r:;so4 We Liar In ro vMu We I ‘Se ,ltyof Praar Dl1’Jtathon Ut Wuse of wi rønti ntanedrIexn eceec me tee eslabLuwd too ,on; SL,C1 n’oors’On
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DDcNumber 000000948

t’ra tair Pistriholioii lid-AdaiiIir

Onc STeel Road East,

Sliinisvillc PA 19067

Td.(kI)0GJN-63&) Rn i2 5)736.5230

PGVP ID F320I2

hlIi”e YIlC’202

%rr arnlt NI C02 B-AS

!,,4 .\4,mh,, 30432 15320a

Ct’nifrazirin Infismuujow Cetistication Date 9/2112012 Tenn 38 r1antbs Expiration Date 9121J2O5

This cylinder was certified according to the 1997 PA Traceability Protocol, Document #EPA-600iR-97/1 21 using Procedure Cl

Do Not Quo this Standard if Pressure i less than 150 P510

• lua!ttirisl Data:
compofl.,g: CARBON CIOXICE

L C
It
z. C

UOM: %

Re1ererca Sthraara T,pe

RaT Ski CyFDder#

Psi 5:5 Cut
Ret Std TrsotIe Ia SRM *

5PM Sawc’e ft
snM C,ndor ft

second AnsIyuIu Dab:

L 0
It 2

Z: 3

SCM: %

Gee : S
OC1B 3603

‘992%
2745
9t’34
CALOISI9

IrtCnnabQr al&seu nelenha, been pcaparod SI jots :jesI / n ed e.Iis *,ts, Psu rC-b,tcflan. r tfr.ia fl be,e L’s? 3’. ricImale. ii acsete wIre 7 rim cite u—.r:a’

reads erp-cye an4 5 arçlela o Os estri ci ne moec9ic w’a’fle, csrfumod .a oaks ro wrr11 x epruxr4ako am s me ecia u1 ci the LilS ci the i.i1DSI en ‘ri any svto Thu

r:rioatDe s 1!er,d art 310 ndecitrdrg I? esy .a ci the gtcn’ahcn urn me mcli sscet3n a2 4k ci U’e usr h no .‘o ret Is ut,:,:1 II Praxis 0 I:: rI noJ 2’

tueci the tdynzccqi n ta;nad herein ezW’3’4 lee e,’etlahed far maIe3’ng much nfo,irancri

Cu clonic, S Order lnfannution:

PD WHSE SAINT JOHN. NB BRA Pr.erar Drier ,Vzi,nIL’r 03816407

28 MCILVEEN DR Customer?. O..Vumi STANEC CONSU

SAINT JOHN NB CAN E2J4Y Customer &‘ferr,ice ,Vm,inhcr
I iu.kt £‘slr ,c Ouitte.

(muir heixmrr & I jima,,’

Certified Co’we,gtrutunz:

Expration Date 9)21t2015 NIST Traceabl

Cylinder Number CC18131 8 Analytical Uncertainty

20.84 % CARBON DIOXIDE ± I %

Balance NITROGEN

AS CCA tIC

2O plug 140 u ft

Cal.:

Il: 0 C: 0 Cone.

L 0 C: 0 Cmc:

C: 0 R: 0 Cone:

a
0

Mew Test Asia1:

Certified by:

iR;Peterene-e Sarsierd. ZeZxio Geg CmOs, Dndcale}

Pecuss’ed cantaor 25 %
Cercfei cocnsic- 2084%

Lmsrren used SIEMtNS ULtRAMAI SE SN 03312
a’ytca IMfrtJ NON-DISPERSIVE INFRARED
lass P,bAtpoest clns. ...,i12912 .,n -- -__.,,,. - —

Fins AnaItmls Oat Date: 3121/1312

H: ¶994 0: 2066 cone: 20619
Z: 0 C: 2056 Cane: 20633
C: 2066 B: 194 Cone: 20639

Mean TenAncy: 23 839 To

Analyzed by- .4’i/tLy(’tt— g?t7
Megha Rttel

U

Iii

C’



CONTINUOUS EMISSION MONITORS
SYSTEM CALIBRATION AND DRIFT

INSTRUMENT SPAN VALUES
Oxygen (%): fl 25’ Carbon Dioxide (%):
Sulphur Dioxide (ppm): •. 500

r. TRS (ppm): 500

25
Carbon Monoxide (ppm): 300

initial Values Final Values
Analyzer System Cal. System Cal.
Setting Cal. Gas Analyzer System Bias System Bias Drift

Value Calibration Calibration (<5% Span) Calibration (<5% Span) (<3% Span)
02 Zero 0.00 0.00 0.00 0.00% -001 -0.04% -0.04%
02 Span 21.53 21.53 21.51 -0.08% 21.63 0.40% 0.48%
C02 Zero 0.00 0.01 000 -0.04% 0.01 000% 0.04%
C02 Span 20.95 20.95 20.93 -0.08% 20.97 0.06% 0.16%
COZero 0.00 0.00 0.00 000% -1.9 -0.65% -0.65%
CO Span 290.0 290.2 290.0 -005% 286.1 -1.34% -1.29%
S02 Zero 0.00 0.00 0.00 0.00% -3.3 -0.66% -0.66%
502 Span 490.0 490.2 490.0 -0.04% 480.2 -2.00% -1.96%
TRS Zero 0.00 0.00 000 0.00% -6.6 -1.32% -1.32%
TRS Span 490.0 490.2 490 -0.04% 476.6 -2.72% -2.68%

Client: Northern Pulp
Plant: Pictou
Location: HLV Test No.:

Date:
Project No.: 121413456 Time Start:
Personnel: NGM Time Finish:

TRS —

22/07/2015 23107/2015
8:45AM
2:30 PM



CONTINUOUS EMISSION MONITORS
SYSTEM CALIBRATION AND DRIFT

INSTRUMENT SPAN VALUES
Oxygen (%): h 25’Carbon Dioxide (%):
Sulphur Dioxide (ppm): .600

r
TRS (ppm): 500

25
Carbon Monoxide (ppm): 300

initial Values Final Values
Analyzer System Cal. System Cal.
Setting Cal. Gas Analyzer System Bias System Bias Drift

Value Calibration Calibration (<5% Span) Calibration (<5% Span) (<3% Span)
02 Zero 0.00 0.00 0.00 0.00% 0.24 0.96 0.96%
02 Span 21.53 21.53 21.53 0.00% 21.12 -1.64% -1.64%
C02 Zero 0.00 0.00 0.00 0.00% -0.02 -0.08% -0.08%
C02 Span 20.64 20,86 20.80 -0.24% 20.23 -2.52% -2.28%
CO Zero 0.00 0.00 0.00 0.00% -2.0 -0.66% -066
CO Span 290.0 290.0 289.2 -0.27% 262.7 -2.44% -2.16%
S02 Zero 0.00 0.00 0.00 0.00% -3.3 -0.66% -0.66%
S02 Span 490.0 490.2 490.0 -0.03% 476.5 -2.73% -2.70%
TRS Zero 0.00 0.00 0.00 000% -14.85 -2.97% -2.97%
TRS Span 490.0 490.0 487.86 -0.43% 463.63 -5.27% -4,85%

TAS
502

16:40
ZERO SPAN

17:10

loppm

Client: Northern Pulp
Plant: Pictou
Location: LIME KILN Test No.: ThS

Date: April29 2015
Project No.: 121413456 Time Start: 8:25AM
Personnel: NGM Time Finish: 9:00AM

-3,3
-14.85

476.74 6,78
483.85 8.89
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DocNumber 000010131

Customer & Order Informal/an:

Praxair Distribution Mid-Atlantic
One Steel Road East,
Mothsvillc, PA 19067
Tct:(800)6384360 Fax.(215)736-5240
POVPID: P32014

P01 WHSE SAINT JOHN NB BRAN
28 MCILVEEN OR
SAINT JOHN NB E2J 4Y

NOx = 980 ppm

Prowl, Order Number: 05101372
Cwlomer P. 0. Number; STANEC AEC51

Cusromer Reference Number:

Certified Concentration:

SI ale: 9(912014
Pat Ntun&r NI N0lX.As
law /*,ehr: 304613252401

Cjduskr Ssyfe & Onilci: AS CGA 660
CJJbth, Pnsmrr & va ole: 2000 pug 140 OL ft

NOx for Reference Only

Ceflifcation Information: Certification Date: 9/2312014 Term: 96 Months &pintion Date: 912312022
This cylinder was certified according to the 2012 EPA TraceabilityProtocol, Document #EPA-6001R-1 2/531, using Procedure Si. Do
Not Use this Standard if Pressure is less than 100 P61G.

Raqua.t.d Ccnc.nflhlon
C.rtilisd Cutonnhiort
in,tijrT,sni Used:
PnaM Method:
Last Mtatipofnt Culibratlon:

GMIS
CC 244881
9622 PPM
1686b
42-MA?
CAL018047

DaIs: W2fl014

C: 971 Cane: 977.98
0: 973 Can:: 979 99
0: 988 Cone: 951

oforutadon conlanod hero,n has boon prepared at yasir r.qua.t by qualified anpota within Prazair DiluibubOn. Inc. WhLte we believe that ma Intotmalion is enIe within ma ‘nit of die onalylical
meThada onpIod m.d Is mpteIo to the eatant of the spac& onalys.. pwfotlrdd. we reke wrwir iepetantahof’ a to the suabtly at The ‘as on tha intormsltn Ion any p0p01 The
irdonnalion is attired with ma undentarating hat any ‘as at Ma witormatian is at ha sote diaaetjon end osk of the user. In ria event shall Mo lability of Pr,.xasr Oismbtition. frt, W9ing oil ol Mo
rn of the jitoimadon i ta,ed hou,n exod the roe established for providing eadi information.

v
tlikUflCATE OF ANAL YSIS/EPATPIJOCOL GA47(t I

Expiration Date- 9/23(2022 NIST Traceable
Cylinder Number:

— CC24169 Analytical Uncertainty:

970.2 ppm NITRIC OXIDE ± 0 5 %
Balance NITROGEN

Analytical Data:
- Conwonant N1RIC OXIDE

fThReferen00 Steta,U, ZZem Gas, CGas Canddalo)

Rgnnca Sdtwd Typetaco ppm Ref Slit CylinderS
979 2 ppm Ref. S.d. Cant
TECO MODEL 421445. 0928837583 Ref. Sd. Tracaabie to SRM N
CHEMILuMiNESCENOC SRM Sample N
911712014 snMCylinderl

Fiat kt&ysl. Date: Omit: fl6Q0I4

Z: 0 0: 962 C: 961 Can:: aSCII
0: 965 L 0 C: 979 Cane: 97819
Z: 0 C: 979 0: 962 Cane: 978.19

978.85 PPM
uoM: PPM Men. Test Assay:

Analyzed by:

Second Msiysls Oat.:

Z 0 0: 988
R 954 Z: 0
Z C C: 974

IM: PPM Moan Tat ..sar 979.66 PPM

Certified by:

Jeff S ner



Probe Stack Thermocouple Calibration
Caribration Dale 19-Mar-15

Calibrated By’ NGM, JJB

Reference ID Fisher ScentLc cata’o9 #1 50414E Stantec
Ice Bath

Them-couple # Reference Tenp (F) Ooseveo Temp (F)
#1 -r probe 32 32 3

#1 -3’ probe 32 32.1

NI 4’ probe 32 33.7

#1 -5’ probe 32 33.1

#1 -6 probe 32 32.5

#1 - BLI probe 32 32.7
#1 -8-2 probe 32 32 6

#1 -10-1 probe 32 33

#1 -10-2 probe 32 33
#6 -1848 32

#7 -1840 32

#6 -1646 32

#7 -1646 32

Boiling Water

Thermocouple N Reference Temp (F) ObseNed Temp (F)

#1 -2’ probe 202 206.7
#1 -3’ probe 201 208.7
#1 -4’ probe 203 201.6
#1 -5’ probe 203 206,3

#1 -6’ probe 202 203.3

#1 - 8,-i prObe 203 204.5
#1 -8-2 prcbe 202 202.3

#1 -10,-i probe 200 212.1

#1 -10-2 probe 202 210.3
#6 -1848 202

#7 -1048 203

#6 -1646 203

#7 -1646 201

Percent Difference
(Absolute Temp)

-0,06%

-0.0 2%

-0 34%

-0.22%

-0.10%

-0.14%

-0.12%

-0,20%

-0 20%

eercent U.flereflce
(Absolute Temp)

-0.70%

-1.15%

0.2 1%

-0.50%

-0.20%

-0.23%

-0.05%

-1.80%

-1.24%

Error should be < 1.5%



Date: February 9,2015

Customer: Stantec Consulting Ltd.

Certificate Number:

Room Temperature:

5150165

20.l’C
845 Prospect Street
Fredericton, New Brunswick E3B 2T7

weights as per the CSA method.

STANDARD CAL DATE
22XE 03/10/13

NIST LAB #
6811280058-I0

Obtained results are within the manufacturer’s stated accuracy and/or are within +1-0.01% or I division whichever isgreater at any point of the calibrated range.
Pass/Fail statements are based on data from measurements made, procedures utilized, professional experience and the uncertainlyassociated with Ihis calibration, It is the responsibility of the user of this equipment to determine if the results identified meet specificrequirements for its intended application.

Suggested Calibration Due Date: February 2016
Oue dates appeanng on the certificate of calibration and label are
detemiined by dient for administrative purposes and do not imply

— continued conformance to specficatons
All calibtalicns peMonted at ojslomer lccaticn unless otherMse noted.

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

CAL-CHEK CANADA
250 GOVERNOR’S ROAD DUNDAS, ONTARIO L9H 310

TELEPHONE: (905) 628-4636 FAX: (905) 627-5903
email calchek@cogeco.ca

Scale I Balance Certification

Calibration Location:
Scale I Balance Manufacturer

Model Number: XA220-2X

Capacity: 220g

ACTUAL WEIGHT

Resolution: O.000lg

Serial Number: 336271

Capacity Calibrated To: 220 g

ACTUAL WEIGHTSCALE
APPLIED READINGS
GRAMS AS FOUND
0.0020 0.0020
0.0050 0.0050
0.0100 0.0100
0.0500 0.0500
O1000 0.1000
0.5000 0.5001
1.0000 0.9998
5.0000 4,9999

10.0000 10.0001
20.0000 20.0016
60.0000 50.0030

100.0000 99.9982
200.0000 200.0134
220.0000 220.0170

10 Timothy Road North Kingsclear Lab
Radwag

The above mentioned Scale I Balance has been checked for accuracy using the following N.I.S.T. calibrated dead

ERROR
AS FOUND

0.0000
0.0000
0.0000
0.0000
0.0000
-0.0001
0.0002
0.0001
-0.0001
-0.0016
-0.0030
0.0018
-0.0134
-0.0170

APPLIED
GRAMS
0.0020
0.0050
0.0100
0.0500
0.1 000
0.5000
1.0 00 0
5.0000

10.0 00 0
20.0000
50.0000

100.0000
200.0000
220.0000

SCALE
READINGS

AS LEFT
0.0020
0.0050
0. 0100
0.0500
0.1000
0.5000
0. 9999
4. 9990
10.0000
20,0009
50.0020
99.9992

200.0027
220.0110

ERROR
AS LEFT

0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.00 10
0.0000
-0,0009
-0. 0020
0.0008
-0.0027
-0.0110

Can&Phkn Technician: Dave NevAtt

12 I\kJILr4r
Authorized Slnbfo: Roni Newitt

SRI oc/REV/2o1 0.09 I of I Procedure #: PRO B



Praxair Distribution Mid-Atlantic
One Steel Road East
Moaisville, PA 19067
Tel.(800)631-6360 Fax:(215)736-5240

DocNumber 000010141 PGVP ID: F32014

‘‘‘

- .
-

... .,
.*ItttCERrIFICATE OFAM4L’YSIS/EPA PROTOCOL64fICustomer & Other Informwlon:

PDI WHSE SAINT JOHN NB BRAN Prawir Order NumBer. 05101372 RIfl3iur: 911S10l4
28 MCILVEEN DR Customer P.O. Number: STANEC ASC5I &flHvmb.r: N15025XE.AS

LalMi,wb.r 30481fl56406SAINT JOHN NB E2J 41 Customer Reference Number:
CAir si,’I. & ou,kr’ AS CCA oeo

- Q4ir hnxar & Vchiae: ZC( 59 x ftCertified Concentration:
Expiration Date: 9/25/2022 NIST Traceable
Cylinder Number. CC1 21441 Analytical Uncertainty:

2497 ppm SULFUR DIOXIDE ± 0.6 Ye
Balance NITROGEN

Cemfcaiton Informarion: Ceflification Date: 9/26/2014 Term; 96 Months Expiration Date: 9/26/2022

This cylinder was certified according to the 2012 EPA Traceability
Protocol, Document 1PA-600IR-12i531, using Procedure Gi. Do
Not Use this Standard if Pressure is less than 100 P51G.

Analytical Daiw (R=Rateience 5tende, ZZem Gas, C=Qas Candidate)
1. Componlnt sutFunolooog Reference Stendardtype’ GMIS

Raquend Cc.dracn 25 ppm Re( SW Cyl rWarC 5A7629
Cedeed cmcaflton 2497 ppm R.f SW cmc 2951 PPMIntnrw U.. 5laes ULTRNMT 6E SJNJ2-36 Ret SW Trecetle W SRM I l4A
kr&y1iI Method N0N.OISPERSNE INFRARED SRM Sample
Last MLtip*t Catbralon: 9/1712014 SRM cylinder I

fl,tAsiatl.Data Dab: 911912014 S.caodanelpl.DMa: Oat.:
0 R2954 C:2488 conc: 24913 Z 0 R2958 C:2474 Cone: 2468L 0 0:2495 Concj 24 R:2957 Z 0 C:2’71 Conic: 2491Z: 0 C: 2498 R 2950 Cone: 2501,4 t 0 c: 2478 R 2928 Cone: 2402

MaanTntss.ay: - 24984PPM [uOM: M M..nT..tAn.y: 24W4PPM

Analyzed

tnlontia, mntairwd herein has been prepared at yot, reqiest by qualifiod experts wlh’n Praxair Cl,trbL*oll, Inc V4iiIe we believe that the infwnaticn a eirate aithin the limite of the analyticalmethod, employed and is mplele to the extent Of th ,peoflc analyse’ pIlloRied, we make no warwily repe.entatian as to the tuitabilitf of the use of the [rdormetion for any pwpose. Theonvation is of!nd ithte iran&t.g ta any uee od the tiomneton is at The .aie dn., arid nalt Of the a ro ennt ni me li68eliry Of Praxa Diatituuion. frc o.e.r.9 cJi of tietin Of the utmalon i cried Fmrn exad ne fee .trntl,hed for providing such i*nnetion.



Stantec Consultinq Ltd.
Steel Nozzle Calibration bata Sheet

NozzlelD Nozzle Diameter (inches)
Set - 1 <1> <2> <3> <4> Hi-Lo Avg.

1-4 0.125 0.124 0.125 0.125 0.001 0.125
1-6 0.175 0.173 0.165 0.175 0.010 0.172
1-8 0.236 0.232 0.234 0.232 0.004 0.234

1-10 0.307 0.305 0.308 0.305 0.003 0.306
1-12 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

QNQC Check

Each Diameter Measured To Within = 0.001 Inches
High - Low <1= 0.004

Prepared By: JJB IDate: Feb 05, 2015



QRM -

__

-: ELECTRONICS

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

Date; 6/24/2015 Customer: STANTEC
Control Number: 8309 Address: 845 PROSPECT St

—i. FREDERICTON, NEW DRUNSWICKDescription 350M,’XL E38 217
Serial Number 00968835/404 — 00959384(404

SUGGESTED RECALIBRATION DATE: 612412016

?mmeten Combustion Accuracy Statement: +1-20 ppm or 5% of m.v.

‘STAkO o —-—“
REØSVSQ ::. . ‘c, A

!.; PPM L ° L PASS/FAIL NOTE PPM I °F PASS/FAIL NOTE
023.06% 3.00% 762 I PASS I 305% f 76.2 PASS SR
CO 497 PPM 482 PPM 76.2 [ PASS 496 PPM 762 PASS
No 824 PPM 795 PPM PASS 832 PPM 76.2 PASS
N02 96 PPM 94.1 PPM 76.2 PASS 97.0 PPM 76.2 PASS
502 994.7 PPM 985 PPM I 76,2 PASS 995 PPM 76.2 PASS
HC 4980 PPM 4160 PPM 762 PASS 4990 PPM 76.2 PASS —
NOTE: SR = Sensor Replaced, RNS = Response Not Stable

Test ‘ %4c*%4. “4’;
•L

. ... 345’ :
TransfentandaNs front

‘

t.r’ A

. .Coádfr&jo
RAS6Slflk-k ,tttOIO2 490 PPM!3.10% ‘031271 14 t :.MwI%17 e
XPC(5H67U 947 PPM 01iW14%’;-’03l3tl20i6
SV14fl4% ( NW ‘ ‘tr!PPM ‘?t ,‘ 0410912044 h%4.L 0410912016
SXs4840s$44hJ.b1C02 824 PPM 117 % 0519112044 *I01I2017
S9T01A 904112 ‘, 497 PØU2tPPM .0MWze1%”/t.M110t2017

°ø’. k°e’5X21602 £0 1fi2 993 PPM 1356 W “fl3$1112015 6311112018

Calibrated at:
ORM Electronics Inc.
250 West Beaver Creek Rd.
Unit 15, Richmond Hill, ON
L4B id

KYLE ANDERSON
Calibrated By

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

AuthHztSig nature



SOURCE EMISSIONS TESTING — SPRING ROUND 2015
Stantec

Appendix C
Field data sheets
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S.

MOISTURE FIELD DATA SHEET

Project No.:
Client:
Plant:

Location:
Test:
Date:

Analyst:

I 2IY13’Ih
‘Joe/At,-., Jp

ic1

3.1.’ 1o.2oiS
7s14 Ar

Stantec

DGM Final
DOM Initial

FLnal Initial =

Moisture Data

hi

HI

It3 (Vmc)

Moisture =

Moisture =

V- 244 1e2

Volume I1O Collected: ‘3 S ‘, (a ml
XO.048 =

- zi tt3H2O(Vwc)

ig

‘3D. ‘!,.,,

Vwc
(Vwc ÷ Vmc)

Moisture=
3(Dc.
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RWI5 Stantec
Project No.:

Client:

Plant:

Location:

Test No.:

Date:

2Wvti

?nYi4s’n O.b
‘L ‘-S.-

eAt.1

6&c U
tS. 1I?-ULC

Fuel Type:

Time Start:

Time Finish:

Personnel:

U

)p3O

fj:vzj

rY/

Concentrations
Time 02 CO2 CO SO2 NOx NO NO2 ThC

(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%)
6 2 íô.
5 ‘.‘3Z 3J 3

ID 3 1 L5
1r

70 2.’jT 1.ct 4 In1
tV

7’. %‘-th 7- S



MOISTURE FIELD DATA SHEET

ProjeetNo.: ItLHigf
Client: fi4rft., P.’ / StantecPlant.

Location: itS... jtS
Test PM—i
Date: .1’1 n., ttl I r

Analyst: tOUt /YF

Moisture Data

Impinger No. Impinger Final Weight Tare Weight Weight ofContents (g) (g) MoIsture (g)

1 IOOmLH2O
2915

2 100mLH2O qj5.9 t(5 .5
3 Olank

,cy7.9 (j(aüc3
4 2009 Silica Gel 9’7i.1 £21 CoCa I

Total Weight Gain (g)

Moisture Volume (mL)

Volume F420 Collected: 251.2. ml
X0.048 = l2’O ft1H2O(Vwc)

0GM Final ft3
0GM Initial fl7. If 7 ft3

Final- Initial = ft3 (Vmc)

Moisture = Vwc
(Vwc + Vmc)

Moisture =

Moisture= p.31 ‘q0a
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS I1RM1I5
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS le’RM/15
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS IIRM!15
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Sampling Methodology: Environment Canada EPS 1/RMII5

__________________

Fuel Type:

________________

Time Start:

Time Finish:

(3 Stantec

Concentrations

Time 02 CO2 CO 502 NO NO2 NO THC

(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%)
‘cZoc. (, Lfl

A (N

:o ( Z 4yj 9L,
( ]D I F’

. U ct)-- I

F, - I C.

f._*-L
•--j: - I

L -- lI_F

-

‘ — -i
)_ I_-I

: ‘*E :czJJ7l 7 czz

— —--- 1 - - —-___

- H -H_
H’_______

Project No.:

Client:

Plant:

Location:

Test No.:

Date:

1 (L’.

I

—

V

I

.- I.—,

I-;

Personnel: I) —



ProjeclNo.:’u
-

Oflent:

__________________

Plant:

Location;
Test:
Date:

Analyst:

MOISTURE FIELD DATA SHEET

Moisture Data

Impinger No Impinger Final Weight Taw Weight Weight cI
Contents (g)

— / —
(g) - Moisture (g)

..i.

I 100mLH2O -,..Jj 9 7/)) T &/ ‘

2 lOOmLH2O ‘7 /

- t-(I- I.1 Blank
‘. /_ —, -,

—. /—

‘—.

4 200g Silica Gel C a

Total Weignt Gain (01

Moisture Volume (mL) L1 H

Volume H10 Collected

X 0 048 =

0GM Final

0GM Initial

Final- Initial =

-f

I

ml

It 1±0 (Vwc)

it I

(Vmc)

(3Stantec

I,

-S.

Moisture Vwc
(Vwc + Vmc)

Moisture 21 -7
1-2I$Lç •z

Moisture =



L
oc

at
io

n:
ç;

N
C

T
es

t:

_
_
_
_
_
_
_
_
_
_

D
at

e:
O

p
e
r
a
t
o

r
s
:

_
_
_
_
_
_
_
_
_
_

_
_
_

G
am

m
a:

_
_

_
_

_
_

_
_

_
_

_
_

D
ei

ta
H

@
:

‘
-
.

P
it

ot
C

o
e
l
L

”
.

S
ta

rt
;

IL
o

F
in

is
h

;
-z

S
O

U
R

C
E

T
E

S
T

IN
G

F
IE

L
D

D
A

T
A

S
H

E
E

T

4

T
ra

v
er

se
T

im
e

S
ta

ck
G

as
V

el
oc

it
y

O
ri

fi
ce

G
as

M
et

er
P

ro
b
e

O
ve

n
Im

pi
ng

ar
G

as
M

et
er

T
em

p
.

(F
)

P
um

p
P

oi
nt

(r
ui

n)
T

em
p.

,
T

s
H

ea
d,

dP
d

ii
V

ol
um

e
T

em
p.

T
em

p.
O

ut
le

t
-

V
ac

uu
m

—

-
(F

j
-

—
jj

%
H

2
0
j

-
(i

n.
H

20
)

(c
u.

tt
)

(F
)

(F
)

T
am

p.
(9

In
O

u
t

(l
n.

H
g)

C
I

O
.’

Iç
‘

‘H
f
l.

%
O

.4
7
-”

7
.

—

“—
,
i
.
(
,

<
tr

z
z

7
7

‘r
;

,
r

O
-t

Z
’?

7
-

—

,
L

0
-4

?
.

‘
c

v
-i

p
v7

—
—

-
‘

IC
(5

0
0
4
?

O
.7

-‘
c’

.2
4
,

7
?

-
-
7

O
.C

;L
7
;

—
r

—
‘

“
,

c—
n

-c
i

.
-

n
.
c
,
z

-
-

1%
/5

1
i’

M
?

o.
(,

Z
4

4
1
C

1
SI

—
1

“
n
q
2

fr
-,

.%
7

7
S

F
‘c

’
—

—
\

I’
ç

,‘
-1

2
O

.C
?

SW
.

(
-
2

3
-
s
’

1
9

-

7
‘!

ZA
iK

fl
n’

:
0

4
1

‘
i:

.o
-7

-
.

c
n
.(

.i
‘?

,9
3.

G
O

5
?

72
g

c
ca

g
,u

4
9
’
j.

(
,7

2
C

’-
i

c-
u-

7
2

-r
‘o

t6
0

f,
...

:
-z

cy
,

z
—

-

Li
u
’’

IS
o

O
-’

12
5(

9&
c%

<
(‘

7
?
‘
7

S
’_

_
_

O
-
‘

tj
5

(
t
t

g
(-

:’
g
9
9
,-

-‘
C

-’
5

S
o

-
!

t
’

‘t
iI

,
L

(
I

-1
i%

.i
C

-
-(

So
(S

n
0

.9
1

D
.L

c
.

C
3

-

fl’
-’

n,
’(

(
O

.th
t

‘7
m’

.%
V

55
IO

o
‘)

t
c
.
a

g
n

(.
iL

1
4
,

-t
-,

q
*

.,
-

‘2
V

t
O

-W
’

9
n

’
?

2
-7

5
9

Sz
-

-
t

—

‘ç
,

0
4

3
p
6
9

z
t

t-
s
,

q
.7

-
.

Jo
b

N
o.

:
C

li
en

t:
P

la
nt

:

1
7

I
L

1
f
%

,

-_
f.

1’
.

t
S

ta
ti

c
P

re
ss

u
re

(i
n.

H
20

):
‘L

’

P
or

t
L

en
gt

h
(i

n)
:

_
_

_
_

_
_

_
_

_
_

_
_

_

S
ta

ck
D

la
.

(i
n.

):

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

P
ro

b
e

L
en

gt
h

(f
t)

:_
_

_
_

_
_

_
_

_
_

_
_

N
oz

zl
e

ID
(I

n.
):

_
_

_
_

_
_

_
_

_
_

_
_

C
o
n
so

le
S/

N
:

-

P
ro

-T
es

t
L

ea
k

C
he

ck
:

—
-
_
—

—

V
ac

uu
m

P
re

ss
u

re
:

-
—

—

P
o
st

-T
es

t
L

ea
k

C
he

ck
:

V
ac

uu
m

P
re

ss
u

re
:

K
:

_
_

_
_

_
_

_



Jo
b

N
o.

:
C

li
en

t:
P

la
nt

:
L

oc
at

io
n:

Ps
’

T
es

t:
‘

D
at

e:
‘

-‘

O
p
er

at
o

rs
:

-

G
am

m
a:

7
D

el
ta

H
@

:
I

P
it

o
tC

o
ef

t:
,:

r
’

S
ta

rt

_
_
_
_
_
_
_
_
_
_

F
in

is
h
:

_
_
_
_
_
_
_
_
_
_

_
_
_

S
O

U
R

C
E

T
E

S
T

IN
G

F
IE

L
D

D
A

T
A

S
H

E
E

T

I,

j
.
;

“
‘
-
‘

i-
,.

V
—

.
.

S
ta

ti
c

P
re

ss
u

re
(l

n.
H

20
):

—

P
or

t
L

en
gt

h
(i

n)
:_

_
_

_
_

_
_

_
_

_
_

_
_

S
ta

ck
D

ia
.

(i
n.

):

_
_
_
_
_
_
_
_
_
_
_
_
_
_

P
ro

b
e

L
en

gt
h

(I
t)

:

_
_
_
_
_
_
_
_
_
_
_
_

N
oz

zl
e

ID
(i

n.
):

-

C
o
n
so

le
S/

N
:

f

P
re

-T
es

t
L

ea
k

C
he

ck
:

V
ac

uu
m

P
re

ss
u

re
:

P
o
st

-T
es

t
L

ea
k

C
he

ck
:

V
ac

uu
m

P
re

ss
u

re
:

T
ra

v
er

se
T

im
e

S
ta

ck
G

as
V

el
oc

it
y

O
ri

fi
ce

G
as

M
et

er
P

ro
b
e

O
ve

n
lm

Ø
ng

er
G

as
M

et
er

T
em

p.
(F

)
P

um
p

P
oi

nt
(m

en
)

T
em

p.
,

T
s

H
ea

d,
dP

dH
V

ol
um

e
T

em
p.

T
em

p.
O

ut
le

t
V

ac
uu

m

(F
)

J
j
p

)
_

-
—

(c
u
ll

)
-

(F
)

(F
)

T
en

w
.

(F
)

In
O

ut
-

i-
c

C
.’

14
0

.i
4

9
Q

L
I
(

2
3
1

“
3

)

S
C

.’
i’

t
‘Ic

’-
‘1?

%
‘f

l
‘5

”

2
fL

/C
)

p
,g

7
2
C

ID
C

1
(

cL
1

4
,’

—

3
IZ

S
O

’1
’

“
-.

3

Is
‘y

)
O

.%
)

Z
2

5
5
9

L
-j

.c
I
i
9

o-
’s

n
V

/o
l

2
6
7

7
Z

7
S

7
>

-

lo
)‘(

‘3
c
,7

5
V

Z
./

E
r
n

5
’i

-
r

7
2

-
,

S
O

.L
I
6

f
l
,7

9
/3

-1
7

2
4
2

‘
-
‘

2
7

2

2
y
q
-
1

9
/q

g
Z

C
Z

2
5

2

2
1

5
n.

SS
,t

s
.n

2
c
c

5’
-’

7
?

-

3
0

r;
o

O
.5

i
9
fç

3
g

“
1

7
?

—

-

z
¶

½
9
/i

6/
2
c
c

2
’!

?
7
?

7
2

z
ç

‘
o

ft
-”

’
f
’

‘i
1
-’

)
2

5
9

7
9

I
i

4
0
’!

97
u,

%
•

Z
4
JL

I
-

i—
i

o
,q

3
Q

2
I
-
/

2
j.

,(
.z

&
,

7
9

9
L

fi
..

Q
,%

I
q
y
7
(
,2

.
5
0

7
7

5
—

fl
.C

c
n
.7

9
3
.2

2
6
p

S
c

‘
>

-
z

tO
/

p
q

9
?
c
k

5-
z

-
t

5
(

i5
j.

._
.

0
fl

9
l’

1
9

((
9

5Z
7
/

-
Z

n
.7

n
3w

9
[;

.
?

t
r

-

S
K

o
o
.9

0
!
g
.i

,
1%

)
f
l.

t,
’
/

T
&

n
C

c
.

en
?

0
-
t

—

o
fc

n
C

(
t

6
6
?

5
.3

o
‘Z



COMBUSTION GAS ANALYSIS
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Sampling Methodology: Environment Canada EPS 1/RM/15
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MOISTURE FIELD DATA SHEET
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SOURCE EMISSIONS TEStING — SPRING ROUND 2015
Stantec

Appendix D
Calculations
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Combustion Gas Data for: Northern Pulp

Client: NorThern Pulp
Job Number: 121413456

Plant: Recovery Borer
Location: Prctou, NS

Test: PM-i
Date: 23-Jur-15

Personnel: JJBIFS

Test Start:
Test FinIsh:

lime 02 C02 Co 502 NOx NO N02
(mm) (V.) (V.) (ppm) (ppm) (ppm) (ppm) (ppm)

0 66 60 46 0 66 0 66
5 66 60 94 0 66 0 66

10 69 76 63 2 66 0 66
15 S7 80 68 4 66 0 66
20 a? 60 72 0 68 0 66
25 68 00 159 6 67 0 67
30 68 60 171 7 67 0 67

Average: 6.7 e.o 96 3 67 0 67
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Recovery Boiler
Location: Piciou, NS

Test: PM-2
Dale: 23-Jul-IS

Personnel: JJBIFS

Test Stan: 1.20 PM
Test Finish: 150 PM

TIme 02 002 CO 502 NOx NO N02(ruin) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm)

0 66 80 115 2 63 63 05 67 &0 117 2 63 63 010 67 00 117 4 63 63 015 60 80 116 6 62 62 020 66 80 104 2 63 63 025 65 81 132 8 64 64 030 65 81 137 9 64 64 0
Average: .6 .o 120 5 63 63
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Recovery Boiler
Location: Pictou, NS

Test: PM-3
Date: 24-Jul-15

Personnel: JJB/FS

Test Start: 8:20 AM
Test Finish: 8:50 AM

Time 02 C02 CO S02 NOx
(mm) (%) (%) (ppm) (ppm) (ppm)

0 5.0 9.7 176 6 58
5 5.1 9.6 192 6 58

10 5.3 9.8 187 6 58
15 5.4 9.8 272 0 60
20 5.4 7.9 263 5 61
25 5.5 10.7 262 4 61
30 5.5 9.7 297 5 50

Average: 5.3 9.6 236 5 59



DATA ENTRY
Northern Pulp

Pictou, NS
Fuel: Fuel oil

Operating Conditions: normal
Emission Control Equipment: precipitator

Stack Height from C-rade’ 69 m
Stack Diameter: 3 51 m

Reference Temperature Tref(Fj: 77
(K): 296

ReFerence Pressure, PreF(in.Hg): 2992
(SarI: 1 0

Parameter Symbol Units Test I Test 2 Test 3 Average

TestID
- - PM-i PM-2 PM-3 -Date
- - 23-Jul-15 23-Jul-IS 24-Jul-is NaStart Time
- - 945 AM 120 PM 812 AM n/aEnd Time
- - 1145 AM 320 PM 10.12 AM R1aTotal Sampling Time
- mm 120 120 120 120

Slack Diameter I) In. 138 138 138 138‘eraee Slack Ga, Temperature Ti F 150 150 155 151..eragl Dry Gas Meter Temperature Tm F 74 60 73 76Barometric Pressure flier mIle 2900 29.00 29 90 29 30Slack Slalic Pressure Palatic inj120 1 10 1 10 1 10 1 10Average Pressure Drop (IleadI UP in.1120 041 046 061 050&erage deltalt Orifice dli iatl2O 0 58 072 028 073Average Meler Temperature Tm F 74 60 73 76‘his Sample Vaiwne Via tuft 4590 51 83 58,71 5215Average (aiskinelics I 9607 10055 107,14 101.52

Sonic LEameler On in. 0 234 0 234 0 234 0 234Pilot Coemeleor
(p - 0 794 0 794 0 794 0 794Gamma, meter cunalani y - 1 117 1 117 1 117 1.117

Reference Tempeneure Tref R 537 537 537 537Reference Pressure l’ref hailg 29.92 29 92 29 92 2992

Stack Gas Ox)gen Content C,.! 6 7 66 5 3 6 2Slack Ga, Carbon Dioxide ConIcal Ceo! ¾ 8 0 80 96 8 5Slack Gas Nitrogen Content Cs! 85 3 85 3 85 I 85 2SiackGa, Salphur Dioxide Coolest Usa! 11pm 27 47 46 40Slack Gas Nitrogen Oxide, Coolest Coax jspm 666 63.1 594 630Slack Gas Carbon Monoxide Conlenl (co ppm 96.1 1197 2356 150 5

Volume of Waler Collected Vs. ml, 393 1 4434 5667 4744Parliculale Collected from Filter
- mg 122 1.2 0,2 4 5Particulate Collected from Probe Wash

— n’g 3 3 7,4 00 3 5Particulate Collected rrsm Impioger %a,h
- mg 1 SO 104 1,47 I 34roeal Parliculale Collected (excluding impingen) Mp nag 155 658 020 806

a —

legend: F - degrees Fahrenheit i’s 1120 - iscisce niwaler
K - dcrrcs Kelvin

cii ti - cubic lece
Baa - bars R - degrees Rankinin Hg - inc±es of mercury NOr - as N02
in. - inches



CALCULATIONS
North.m Pulp

Ptctou. NS
Fuel; Fuel oil

Oporalin Conditions normal
Emission Control Equmen1. precapiialc-r

Sla:k Heght from Grade. 6371
S1ack Diameter 351 m

VarIable Symbol Unit. Calculation Teat I Test 2 Tess 3 Avenge

Snuck rca A, c 0 I. pa, ui3a Ii 4 10387 10387 10367 ‘0357
ci. .i—i.a-.icinio’,c, 355 965 965 365

Baromonic Pransere 11 Lp. Fh,nØ4.i— enanoa.lic, g 7o4 961 962 136 2 32Stack Static Prr,’,rr P.iaiA (P P. anne aLpo iaP.a.nki blOb) I 1 0 27 0 27 0 27 0 27Avg Stack Tan mature Tn A T. is)— 1.117 14) 810 610 61$ 611tog. %IctcrTnmperalsrr Tm 0 TmiRi— P01117. AM) 534 540 533 5356Niinlcfliao,ctcr Do na, D,)a.n)—nn)la.),l)a 6 6 6 50

Ga,%klrr rrn..rc P. iait FmFbna aidhl lii) 2904 2905 2996 2935SamtikVoJ.n,caoRdc.md . yen nice v.u—T,.rpa.ooiv.ePn.i r. 5006 5592 6615 574
a,., VKicel.Cnflflai.nclI i42 • 55 187 162VantumcnafWstcrVninec ‘on au-fl V.a614!006e 687 21.28 2016 2277Waler F radius Saul - 5,. — I,., t V,a.Vnn. I 0 274 0 276 0 299 0 3

%lobccsiar Weighi. 0,5 Md UclicmdiM,i—404)rc,d) afl Cut .0:41 ( n2) 29 54 29 55 29 75 29 5%iaikcutarSSnfls,Ws I ‘ lo)6ne Sk.UAat- ennui,t. 2628 2626 2624 26]

Slack Fraser. p. ii 7. - pt. arv,& ilci 1900 2366 2998 2625Jock Ga. ctorii 6. au, v.-,,n. up • lAP’ Tens esIu’ 0.1 35 66 41 78 4676 424
a.. iea..10.3i44,L. 6,1 1170 1274 1425 129Anoat Slack Ga. Roe Rain Q one, Q-40oUe5. 240 962 260,402 291 414 264,259on Stack Ga. plain Rain qa ci — Qi ilaua.ao, ilccrr.i • ira.pcoe 149,784 161,392 170976 l63,34

La,, V.lLa.) .n.iflw’0, 02’lRnn,, 7070 7650 8448 77’

joiphor Diaoidc - 502
03 %tn.e,cd (soccotralia, Coal ,. Sk—onsen.l r, F1,n CAouh in, 271 4 71 I 4 57 4 CDLnco,rcn,vl • RafC’e,od C—al ,aRam rna2)aochaon).rcd)pion),1e2 711 6235 • 1190 1046602 (mi.eiaae Rote PLoD r. PRoo3 - C’ndj tapeilill 0 50 0 94 I 01 0 02

kphn PR.lt)Lehnl-310 ERondice 681 339 364 295

SO 2 Cnnccoiraiia,a
CorrccicJ Ii, I 1% 02 Cccl nacOana r.aigli•. 03 - C,.iloa.’ea.a, .061-iOu 12i’c all 497 6% 7 SI 305C.ncflnI .3% 03 CooZ 0cm t iIO.03a Cml M,cLml, 0,0-il 0’ ,-cuti 098 1551 1375 1275Cenconi in t1. cm Coal ochem (‘ml lit’. Cola — Cml io La. 0) iLunuti Tall 1040 I 1499 1473

TOungcs 0.14,, - 60.
Not itcaooced (enccnirasiaie Ca,. p°’ ¶I,.uc.nanna loan. flu. C.. Anal’..’ 6657 63 14 5942 6105Uncsrrccicat a RcPConii Co., m Aim CmlilcaRgi.i.Caatliwana.I,0ll 12529 11803 11184 11066NO’ Emi.u’aan Rain IA,.. oa, A.s,roa,t,’iium, (N 8.06 905 345 912

La’kr tAnn,,)kck,)—Jn, CR0016.1 2189 3259 3401 3202

NO. Co.ct,irai,st
Cnncclcdto 11% 02 Cm. nafla. c’o.nutt°.o:i—C.n,i,oacmi,i:es-iti i:el’C’di 57 SD’ 0251 7103 8035Cemenni to 3% 01 • Co.. Ram 0°. oIl. Cn..oa4tea (Din-ia on .Caala 15420 49 06 13841 145 27Corrccicd tO 02% COD Con a,. Ram rca,itt°.Coti-roa. bmcRa,l,ii’_Caau3l 18860 17704 14001 16002

C aniun, SI aasiu,idc - ((2
CO Slcgoarcd Cnccnlr.uinn Can pi •Iouoaoanva 0.o Flu. Go. An.aoo, 96.14 11971 23553 15040UmrncIcU • I*(C.oA tin on.,, t’.a.0ama—r,.)ppo.,il4° 11008 13707 26973 17230OFmneanoR.,t Isa. . ,[Rin—C..1.ci 778 1044 2279 13.67

kba ‘VRnnitabi —34, FAao 4il 2802 3759 0203 3321
(‘I’ Cnaeaenlraiiaao
C,rrc,ie.ti. ‘0% 02 a ockam (aaair.ial).unamceami, hill-ui 1361-ran 7880 9517 17130 11445Currcci.ii in 3,. 03 Ca. nag Rim rail 13 • in) — Ca,. mEson), 24 9-3) 10 9-Cal 139 0 I ‘72 06 309 72 206 94Cairrmtcd Ii) i2’. (‘03 Cam nag Ram n tV. 001—Ce lot Roan), litSaid) 16572 205 13 33766 236 Iv

Pa,iicnbic C.,roalragi., C. —t Anna Co - lOp to. 1090 542 0 11 548PtiOic,haicEm Rain rR .. POp.C.ieaflnN 077 041 001 040
kb E5pLg4, 34, VApic.i 277 143 003 143

Pani,cnigte Conccnuratiain
C’)arrcctrdti, ItT’. 03 C. mgAaam C.lti%b2l—C’.•l1O,9.iii i369-Cali 7,81 376 007 301C ‘aarrcdlnii iii 3’,. 02 C. m ham d’,li•. 02) C, , It n-il 369-call 13 77 6 80 0 62 6 90Cairrcctrai.a. III’. (02 c. oWOa,n C,lil%C03i—C•a O2flaali 1641 601 063 022

bead ion eqaw. no a, Hg mOon cv mercaaay as6cm
. ,aba,ea. pen my aea,,enae cabo 0s9Aion ‘eon_anon-elm a. I anlukO

8’ ;N’I0eWC ‘noa ‘alma,, ccl. a003S Ao9inMsoha, 9.4 Cong n&e,,vn iempm’anwe ala puma,. 126 C 4.41513 kIol • Mm’.oaainmi’ianflh)va,.II,a,, boa. ,JrpunIn’.na. u.bgmaluee nensevand
Palm-dry i.lniera.aaa,al.eiy.rmuno.



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

NS EN VParameter Test 1 Test 2 Test 3 Average Limits

‘lest II) PM-i PM-2 PM-] - -Tesi Date 23-Jul-iS 23-Jul-iS 24-Jul-iS - -

Slack Gas Temperature (C) 65.5 65.5 681 66A -Ioisture Content (%) 27.4 27.6 299 26.3 -Velocity (111/5) 11.8 12.7 14.3 12.9 -Volumetric Flow (Rerns) 70.7 76 2 84.5 77.1 -

0ygen -02 (%) 6.72 6.64 5.31 623 -Carbon Dioxide - CO2 (%) 7.97 8.02 9.59 8.53 -

Sulphur Diodde - SO!
SO! Measured Concentration (ppm) 2.71 4,71 4.57 4.00 -Uncorrected at Ref Cond (mg/Rem) 4 97 8.58 7.61 7.05 -Emission Rate (kflr) 1.61 3 39 3 54 2.95 -

Nitronen 0ides - NOs
NOs Measured Concentration (ppm) 66.6 63.1 59.4 53.0 -Uncorrected at RefCond (mg/Rem) 125.3 1188 111.8 118.7 -Emission Rate (. lir) 31.89 32.59 3401 3283 -

Canton %ionoside — CO
CO Measured Concenintion (ppm) 96.1 119.7 235.6 1505 -Uncorrected at RelCond (mg/Rem) 110.1 137.1 2691 172.3 -Emission Rate (kg1hr) 28.02 37.59 82.03 49.21 -

Particulate Matter - PM
Particulate Cnncetstntion (mg/item) 10.9 5.42 0.11 5.48 -Concentration, Corrected to 11% O,(mglkcm) 7.61 3.76 007 3.81 375Particulate Emission Rate (kg/br) 2.77 1.49 0.03 1.43

legend: C - degrees Celsius Ref Cond - reference temperature and pressure (25 C and 101.3 cPa)rn/s - metres per second rng/Rcm - miligrams per diy reference cubic metreRcms - dry reference cubic metres per second Not - as N02
ppm - parts per million ND - nan-detectable
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Northern Pulp 121413456Recovery Boiler
Stack Gas Velocity Profiles

Pictou, NS

Test 41

Tn,erse 2
1210

-

1200

1190

1180
1170

1160
— 1150

II 10 4-

Test #2 Traersc I

—rracrs 2
1800
160K)

-

1400 1-
12.00 + —

1000
-

€ 800
2600+

-

400
200
000

I 2 3 1 5 6 7 8 9 10 II 12

1nicne Point

Test #3 e Irawrs

Tnase 21160 T - —

__

1100 --— -
-- —

-—-- - — --

1390% --——-r,——-,
I 2 3 1 5 6 7 8 9 10 II I!

Irnvcrse Point

I 2 3 I 5 6 7 8 9 10 II 12

Tracrse Point

L



GAS CALCULATIONS

Client: Northern Pulp
Plant: Pictou
Location: High Level Roof Vent

02 Co2 CO so2 N0
(%) (%) (ppm) (ppm) (ppm)

ave. Gas 1 20.9 0.2 132.2 1.8 18.9
ave. Gas 2 20.9 0.2 137.5 1.7 19.6
ave. Gas 3 20.9 0.2 145,2 1,7 18.7

All gas data except Nox obtained from TRS data
Test 1 02 CO2 CO SO2 N0
Time (%) (%) (ppm) (ppm) (ppm)

12:00 20.90 0.23 132.23 1.76 15
12:05 19
12:10 23
12:15 21
12:20 19
12:25 17
12:30 18

All gas data except Nox obtained from TRS data
Test 2 02 CO2 Co 902 NOx
Time (%) (%) (ppm) (ppm) (ppm)

11:00 20,90 0.23 137.55 1.66 24
11:05 17
11:10 16
11:15 21
11:20 22
11:25 20
11:30 17

All gas data except Nox obtained from TRS data
Test 3 02 CO2 CO 902 N0
Time (%) (%) (ppm) (ppm) (ppm)

13:00 20.89 0.23 145.15 1.66 13
13:05 19
13:10 27
13:15 21
13:20 16
13:25 15
13:30 20



Row Dais for North.m Poip Fall Sourt. T.s0In
lislol

C0.nl: N0,thw0pl#
Jos No,mb.o 131413400

P1.11; P0000
LosolAn: HA.IPOAV.ol

Tnt: To.

Oat.: :4.loAx’
P.osoto.I: 1III1T03’I

Tnt hoot: 0.00 AM
ml FInIsh: II hAM

P.,.——.
0000nn040PT...ot. P5.1110 HOl 0000 02.rf.I Stats 04. 00(m)SbUs Slab Prnsor. P.100k (10 HID) c2 mg 01 Sloth AwL .0. 0 I 2027Ornisant 7.mp, ‘l 02. 7:. 749 POol C0.fflcI.nt 1001 0540AI.oon.d hl0bstrn C ont.nt In 0.0411.11 03

Tr.no.. TIm. Stack 54yp. Pool
PAIl T.mp 7. do4 P

(041) P( pn. 0204)

30 is 0.74
2 070

Is Ut:
4 ‘24 1154
o 030 2.41

530 9.90
7 130
I 34 119
o 001

530 0.90
II ‘30 000
‘3 III 001

I ‘30 4.75
2 230 0.70
3 II 004
4 20 009
I 034
• 030 004
7 l)U 000
• 074 1.13
O 130 to)

‘3 120
II ii, lb
03 IOU 004



Calculation. Ion Northern Pulp Fall Sourta Tes0n
Tnt #1

Clinl: Noflm Pulp
Job Number: 121453456

Plant: Pou
LtcMJon: k4Ør L.v. Rn,! Sell

Tnt: Ron 1
Dali 24Jii- It

P.,wooeI: TSH84GM

Calculalers PanrneI.r,

Slack Ci. PIn.ure Pa In. Hol 3001Slack Ga, Molacula, W•lglrt Dry Onus. lid lbllb.molel 2067
Volume 0669.4., Vapoun CoIl.cled, Sw, 10051 0014
Slack Ga. Iloalu,, Cootsot l%a. 60515111 0.350Slack Ga. Molecular WarohI. Woo Bail,, Ma llbItb.mol.l 2561

Tiacarn Yin,. Slack Gas S’ryp. Pilot, Slack Ga,PolIo
lawp, Ta dana P V.lornly, U.

101 lIft H20) (6801

30 586 074 53372 589 079 50413 589 082 56024 560 004 5751o 500 005 1121a 500 080 0240
550 105 5435a 160 rIO 55
100 ‘55 842510 503 066 624611 508 006 624312 581 065 6136

560 076 04702 680 078 55413 186 084 57464 588 flag 50146 500 060 50086 160 360 0248
153 150 6260
580 110 6500
586 842000 560 006 6211II 500 066 563413 500 084 0750

Total Aung. Avataga Aua,.g.
30 555 093 604



Raw Data (or Nonb.m Pulp P.11 Sours. T.u11n8
Test #2

Olsat: NwT.m Pow
Sal Nuwb.r 12N13450

Meal: Poo
Leo.tlun: Hh Leo& Rtucvn

T.ul; P10082
Del.: Z4JHl

Nflonl.t,00NNQM

T.nOts’i: 11.00411
Test PIstil: 1200AM

Pvs,a.A.r.
t.aaawtor Pn,iua., Pta,pn. Hgl ‘Ow 02. pI :09 slack Cl.a.i.,. 111.1 7:Slack Stair P,niota P.1.110 IA. 820) C03 ¼) 02 Saul Ow.. sq i_I 50:7AmbIent Titap rpj ol IS. ¼) TaO Pool Cletrol.ml Cal o 84001.11.4 PlAits,. Conh.,l let dwItaaJI 23

Toqoin. Tim. Slack Ce, 54y9. PItt
Point T.wp, Ti 0t9. P

real rPl It. HOC)

58 090 0.79
2 02) 00:
2 92 000
4 it 002
o 220 0.00
t lit
7 101 110

IO rn
250

II 020 091
II I:? so
IS Its

290 870
2 003
3 tot at,
4 lOt 003
• III 0.00
• It) Ore

I” 0.00
000 Lw
131 tO

II 1:0 ROt
SI 5”
IS Ito



CMcuIaiIons for Northern Piop Fall soirca Teo(oi
Test WI

algol: F4eemen Pup
Job Number: 121413450

Plant P00w
(onatan: bt (pub Root Vent

test: FowO
Date: 2O.IS

Penern&: tPyP00M

Calotilited Pinrn.ten

Sack Oat Preitur., Pt yr.Hul 3008
(took Oat Odnouler Weight Dry Bull.. Mo lIMb-nml.l 2107
Votorew (SWat., Vapoor CoIl.ot Woo 188.51 0014
Sack Oat Modibi,. Content (Ta St v.00mM) 340
Stash Oat MbemularWeioht Wet Bail., Mt (IWIb’nbe.( 2041

ileno Stack Oat S-type P1(81, StaCk OatPaInt Tamp, It delta P V.1(0017, Ut
IrOn) (RI In. 400) liii)

I 3 080 879 05e2
2 III 002 SOOt
3 080 008 0100
4 580 002 4020S 591 084 0800
4 001 0(8 42547 0(1 I It 4582O 000 IX 42000 088 IX 42740 018 tat Olit
II 087 080 07702 Ott 004 0807

580 070 05(22 08’ 082 5001
3 55’ 004 50944 09? 000 0020
S 501 080 Silt0 081 008 5304
7 001 110 55030 090 50 5200

500 000 0374
It 010 000 0110II 087 Ott 5770
13 ORe 010 5407

1054 Average Overage Average
20 000 002 502



R.w Dab (or NooTh.m Poilp Fall Source TesOfn8
Test 03

Chit Noire,.. PIa
Job Noe.b.r 729493456

Foam: Poioj
L0001la..: Hn L10.I R000V.m

Ten Fo 3
Doll: 2LJ.J.l0

P,..os,..I: 11010020

T..)0ia4: ‘10400
ml P1.1.0, 02 10PM

Pooa.n.n.
60,0190000 P1.no.e, Pba,lln. Hg) lOt’ Dl, 1) 216 5.406 DIanojen. In I 720.40 Slat. P1,010,. 0.0.010 fln. 020) 4’’ CDI, 1%) 02 abet A,.. l.q 0) 3027AmDI.ot tnmp. F1 tO 02%) 709 POol Coomalol, )Cp) I 04040010,04 Mauls,. Coot.,) Hi doolnol)

7,onn. TIun,. Stack Do. O4yp. Post
poInt Tenip, Ti 0g0’ P

nOn) )•P) 4.420)

10 o:7 074
2 010 200
3 027 009
4 III 001
I 29 0.97
4 III
7 III 000
O LII
0 I2P 0.90
00 20 010
II no Ill
12 50 III

0 07N
1 :0 904
3 027 017
4 027 on

010 004
• 010 0.40
7 :0 IIIo 010 ISO
• III 004
In Oil 000
II 010 0.56
II 010 0(0



Catcutastons For Northern Pulp Fell Source Teosing
rest Cl

Cileit r.ooroei, Pa
Job Number: 120402406

Plant Pula
Season: F.*o L.sk Roor Veil

Ins: Plow 3
bet.: 24,01-I

Personnel: TOOcIJOM

Calculated Ponmeten

slack Gas Prneor.. Pt loNgS 3000Stack Ga. Mdeiulur Wdtht Dry Bale, 54 lIMb-nelel 2etlOslo,,. of onto., V.pouo 00110054 Var suet 0004Slack Ga. Motels,. 0000enot 101* 4.41,141 0300Clark ate Odessa., Weltht Wet OasIs. Mt ll*b.nrolel 7300

Tranen. 1ll’ Clack Ga, Orop. PIlot track GaPoInt 7.np, Te delta P Vol.400. lIe
040,4 tI In. 0301 10051

I 547 074 tate2 5* 050 10243 587 Ott 50704 560 702 tOt)
yes t7 tito

000 0740
ttl Icc 0700
5* 117 0054
500 l 0274to Ott 004 0231II 500 050 502403 500 000 5007

007 070 50333 Itt 054 07403 007 tOt 5t004 007 003 0005
500 000 0243
500 030 02007 set ‘to e57n
500 070 4201
500 704 420400 500 701 4120
50’ 000 500302 Oh 010 5022

Total Ao.tes. Aoer.oe Aott.4.
‘0 Itt 003 004



CALCULATIONS
Nontern PL.

Pictou
High Level Roof Vent

Operating Conditions Normal

Reference Temperature. Trel (F):
(K):

ReFerence Pressure, Prel ()n.Hg(:
(Bar):

77
295

29.92
10

Parameter Synbol Units Test I Teat 2 Test 3 Average

TestiD
- Fowl Fcw2 P.0w] NaDate
- - 24-Jul-15 23-Jul-IS 24-Jul-IS ri,SlartTime

- 1030AM II OOAM 11 3OAM NaEndTlme
- 1100AM 1130AM 1200PM n/aTotal Sampling Time
- mm 30 30 30 30

Stack Diameter D I, 72 72 72 72veraer Stack Gas Temperature To F 129 130 129 129Varonriric Pr ensure
t’bar mug 300 300 300 300Stack Stalir I’ reositre fistic iitli4) 0 17 017 0 17 017erat P ressore Drop (tImid) tiP 01110 093 092 093 093

Pilot Coefficient (p - 0 840 0 540 0 640 0 840

Reference Temper, litre led R 537 537 537 537Reference Preenore Pref islIg 2992 2992 2992 2992

alrr Fraction Bee 030 030 030 030

‘Vera ge Slack Velocity U, HIs 604 602 604 603kchual flow Rate Acreni cu.fi/m 102.404 102,137 102.514 102 352Dry Slaedard Roe Rate D,cfm cu.rI;n 65 505 65 293 65 &D 65 469Dry Standard flow flair SIIISCFII 393 392 394 393Cry Slasdard Hove Rate R,n3;e i 309 308 31 0 309



GAS CALCULAEONS
Northorn Pulp

Plctou
High Level Root Vent

I_teed: oqfl-094.raIeet
sqm-sia,ome5eo

-0 ‘42
- degren Amiko,

— - —

r Hg Irchn at me’w’y

5W- star4rd tewc.eoae ‘d too,.jn 25 t s’d 013 iPul
Lmo yotoedotd oam:cmeoeI paleco,4
earn - dry stendard nato feet per rn,rote

mu/doom mtltgram. pet dry standard cotta mon
pm tooted

paOa mrot2
edo, .rrMrncwpfla1o

Vanabte Symbol Units Cslculotton Test I Test 2 Test 3 Avoraa

Dry Slack Coat Flow Rate o. oofm
85 505 65 293 65608 65 263

dose Qstdntt0mO472 sQ. td.s%t 303 306 ii C 303
Stack Cams Osygen Conic.’ Co2 ¼ Meooorneeel from floe Ca, Anaitoen 20 9 20 9 20 9 20 9Stack r.4, Carbon Oloolde Content Cce2 ¶3 O.o.ortemn’ from floe C., *eoIlo.r 02 02 02 02

Soipheor Diodde - SO
/Q3 ileasored Co”cen ratio, Cml Pr” 0I,o,oro*,t rroe flee Co. Anaheer I 76 1 86 1 56 1 70I oconctcd 2 STP CeO sg/drnm Cm2tmsij,,mt—CeaI ppm’ gsa 4 62 4 35 4 36 4 442.5)2 En’tuio. Rate cRoci W. fool — Cmttttm s Qo 014 0 13 0 13 0 14

kebe Efl.aZ;LjSoiJluERaoOi0,t 051 025 049 049
503 Coocrootratlon

2.itmget, Oddeo - SO.
NO, Measured Concoyttrjtjt, to., ppe’kame..t r F Ca. a.tnenr 183 196 167 130tnrnected-aSTP Ceo. etdmm CoooteWd.amt—c000 pmc.toyO 255 368 352 358‘tOo Endootom Race coooo .o Eoaonscn,0000FflOe I 10 1 14 1 09 I IIto/b, LRoo,lkthetoJtsERoco,lW,t 395 409 393 399
‘log Co.ctntnliot

Carbon Otonodde - CU
CO iteosared Conten ration Coo ppm Ikeonoerent fine floe Coo Aao ot000r 132 138 145 135I ncn,-ncied 1/ STP Co. mgdoce ctc mojd..el — Coo tppmt ii. 14$ 151 157 168 156CCI EmIssion Rate ERr. i/o ER... CodrttlttoQ, 466 485 5 IS 469trIo ERenihabrIejIs EO0.trot 169 175 185 °76
C C) Coooeoto,tlot.



STACK TESTING RESULTS
GAS CALCULATIONS

Northern Pulp
Pictou

High Level Roof Vent

Parameter Test I Test 2 Test 3 Average Limits

Oygen-O2rj 209 209 209 209 -Carbon Dioside - C02 (%) 0 2 0 2 0 2 0 2 -

5u11,hur Dioside - 502
502 Measured Concentration (ppm) 1 76 1.66 1.66 1 70 -Uncorrected at SUP (mg/them) 462 4 35 4 36 444 -Emission kale (kg/br) 0 51 0 48 0 49 0 45 -

Nitrogen 0ldes — NOx
NOs Measured Concentnjtion (ppm) 18 9 196 187 190 —tucorrecled at Sfl’ (mwtlstm) 355 368 352 358 -Emission Rate(kgihr) 355 409 393 395 -

Carbon Nlonoxide - CO
CO Measured Concentration (ppm) 132 138 145 138 —Uncorrected at SIP (mwdscm) 151 157 166 158 -Emission Rate (kg/br) 169 175 165 17.6 -

legend: C - degrees Celsius
mis - metres per second
dscms - dry standard cubic metres per second
ppm - paris per million

SW - standard temperature and pressure (25 C and 101 3 kPa)
mgidscm - miligrams per dry standard cubic metre
NOx - as N02
ND - non-detectable
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Lime Kiln
Location: Pictou, NS

Test: PM-I
Date: 21-Jul-15

Personnel: TBHISF

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

TIme 02 C02 CO S02 NOx
(mug (%) (%) (ppm) (ppm) (ppm)

0 4.64 22.12 7 2 102
5 111

10 129
15 125
20 114
25 117
30 120

Average: 4.6 22.1 6.9 1.7 116.9
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number 121413456

Plant: Lime Kiln
Location: Pictou, NS

Test: PM-2
Date: 22-Jul-15

Personnel: TBH/SF

Test Start: 3:10
Test Finish: 3:40

Time 02 C02 CO S02 NOx
(mm) (%) (%) (ppm) (ppm) (ppm)

0 459 2253 7 2 110
5

11410
115

15
14220
15025
143

30
146

Average: 4.6 22.5 CS .7 131.4
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Jab Number: 121413456

Plant: Lime Kiln
Location: Pictou, NS

Test: PM-2
Date: 22-Jul-15

Personnel: TBH/SF

Test Stan: 2:00
Test Finish: 2:30

Time 02 C02 Co S02 NOx
(mm) (%) (%) (ppm) (ppm) (ppm)

0 4,17 22.96 7 2 77
5 44

10
42

15
42

20
44

25
4130
45

Average: 4.2 23.0 6.6 1.7 47.9



DATA ENTRY
Northern Pulp

Pictou, NS
Fuel Burned Natural Gas

Stack Height from Grade: 37 m
Stack Diameter: 1.22 m

Standard Temperature, Tstd (F): 77
(K): 296

Standard Pressure, Pstd (in.Hg): 29 92
(Bar): 1 0

Parameter Symbol Units Test I Test 2 Test 3 AMerage

rest io
- - PM-i PM-2 PM-3 -Date
- - 21-Jul-15 22-Jul-15 22-Jul-iS n/aStartTime
- - 905 AA 200 PM 5 10PM n/aEndTime
- - 1112AM 405PM 715PM a/aTotal Sampling Time
- mm 90 675 67.5 75

Slack Diameter B in. 48 48 48 48Average Stack Gas Terujicrature Ts F 160 158 159 159Average Dry Gas 1eter Temperature Tm F 75 70 73 72Barometric Pressure Pbar mug 2970 2960 2950 29.60Stack Static Pressure Pstatic in.1120 0 51 0.51 0 51 051Aserage Pressure Drop (head) tiP in.112O 051 042 049 047Average deltall Orifice dli in.1120 021 017 020 020Average NleterTemperalure fm F 75 70 73 72Gas Sample Volume Vm cult 30.4 26 0 274 27 9Average Isokinetics I 111 5 lii 5 105 1 1094

Nozzle Diameter Dn in. 0.172 0 172 0 172 0.172Pitoc Coemcient (p - 0 816 0 816 0 516 0 816Gamma. meter constant 1 - 1 033 1 033 1.033 1.033

Reference Temperature Tref R 537 537 537 537Reference Prcsstire Pref mug 29 92 29 92 2992 2992

Stack Gas Oxygen Content Co2 464 4 59 4 17 4 47Stack Gas Carbon Dioxide ConIcAl CeoZ 22.1 225 230 22.5Slack Gas Nitrogen Content Cn2 732 729 72.9 730

Volume of Water Collected vs. ml. 359 251 250 256Particulate Collected from Filler
- mg 242 358 234 278Particulate Collected Irom Probe Wash
- mg 43 1 308 21 1 31.7Particulate Collected from Impinger Wash
- rug 20 5 33 35 9 1fotal Particulate Collected (excl. imiingers) Nip rug 285 389 255 310Pulp Pntdoctinn aduhint/day 595 701 701 665

legend: F - degrees Fahrenhe4 in 1120- inches ofwalce
K - degrees Kelvin co ft - cubic fcct
Bar - haes R - degrees Rank/n
in Hg - inches of mercury NOx -as N02
in. - inches



CALCULATIONS
Northern Pulp

Piclou, NS
Stack Height from Grade. 37 m

Stack Diameter: 1 22 m

Variable Symbol Units Calculation Test I Test 2 Teat 3 Average

Slack Area A. 145 A. — P1’ ODIfli’2 /4 12 57 1257 12 57 1257
•4m A.om t,50iiJlcnZq 117 117 117 117

Barometric Presotire Phir Lea Pb., ,ieP., — Pbor itt iii., 101 100 100 100Stack Static Prenure heon,. LI. Peto.k (IPa) — p.00110 oo.inol s em 013 0.13 013 013‘st Slack Tent peraloire T, R Ti RI — Ti • 620 615 619 6190Avg. Meter l’enperal..re Tm S Tm IS). Tm In + 4611 535 530 533 5325Nazi It Dii titter On mm 0 nlmmi— On 11,15 234 4 4 4 44

Ga, Meter Pranuce Pm Ht Pm - Ptn— dli, Jo: 297 295 295 296SamideVolomeatSTP Wee ri.5 SmeTrePP,erniS’m,Thms,,iTs, 313 269 251 288
calm Vmo cam) )t.1t2332 a Yen )c,h) 0.89 076 0.80 082Vol..me or Waler yap Ye, cat Wee — lt.IMOIsVm 172 12 1 120 138‘toter Fraction On. - Usc—Wee /) Vc,Vmc I 035 031 030 032

Molecular ‘S eigbt. Dr Mt bib-mel Stt Ltt1Crn2l • 1123/Cell — 0.3% Cii) 31 1 31 8 31 8 31 8Molecular Utigltt. Wet M. itt/lb-aol St. — Md It. Bn,t•) I tsseo,) 269 275 277 274

Siock Prescore p. a,l p.e fl,m iht.to 16) 297 296 295 296Stack Gas Velocity U. 0,, U. — 10.045 Cpi i,dP a Tn’)P. 5 ‘I.n’112 386 340 347 358
a U0m’si0DJO4iU.,,o 118 ‘04 106 log.Scl’tal Stack Os, Flow kale Q aim Q. MIsU.sA, 29 136 25,649 25 182 26 989Dry Stick Ga, Flow Rate Qi d,dm Qs_ 05 I-On,,) e Tier/fl) 5 p.IProfl 16 190 15 244 15.723 15 719

diem. Qi ),lmma)mIl.lt)1013 • 0. )J,rrm) 764 7.20 742 742

Panic,, lit. (‘necentraijon c. m’4’cm rs. tar, “mc 322 510 320 382Particcdat. Emisnico Rate £flp e/i LOp — C.flteo 5 Q• 2 46 3 67 2 37 2 83
he/he ERpIhfle}3,baERp)ØI 055 132 85 102

kt/adabmt iSp )kW.dabmt) — COp Ihibri • 24 / pulp pn.dmtlo,e ).duhmcdçl 0 36 0 45 0 29 0 4P articttiatt Conce’ttra 1,10
Competed t tt 03 Ci m0’d.am t’,ilreOilL’.s IILI,IiI!12fl(oii 196 310 159 232Corrected 1o3% (33 C. med.rm C. 14% 01 i—C.silll.9_Jl / 121L’i-Co,2l 354 560 342 419(‘orrecled to t2’. (‘02 C. nd Cit 2’. COl) — C. n iIl( nIl 175 212 167 204

l,eeed.- sqt equate tent
sqm

- meluaIm cilia
‘-‘ia:

5- do0 en S an to

- m°’” I 51il

in Ho Itches at metcory
wt-ail,icksi

SW-sla.datdinmpe’.thneaMpoesnolellSCao-Jtil 3sFa1
tittm d-j tta,tuod cubic tee pee nemmie

mg/d.c.... mIi/trtms pet d’y sian/aid nbc mole
%/s turns p., i—coed
RCa as
ac/rn actual c.r.c test pee snsoe
tic.,. dsocmee.penmrtt



OFFICIAL STACK TESTING RESULTS
Northern Pulp

Pictou, NS
Stack Height from Grade: 37 m

Stack Diameter: 1.22 m

I NSENVParameter Test I Test 2 Test 3 Average Limits

Test Ii)
PM-i PM-2 PM-3 - -Tnt flair 21-Jul-iS 22-Jul-is 22-Jul-IS - -

Stack Gas Temperature (Cl 71.1 700 70.6 70.5 -lokture Content (%) 355 30.9 29.9 32.1
-Velncity (m/s) 11,6 10.4 10.6 10.9 -Volumetric Flow (dscms) 7.64 7.20 7.42 7.42 -

Osygen -02 (%) 4.64 4.59 4.2 4.47 -Carbon Dioside- (‘02 (%) 22.1 22.5 23.0 225 -

Particulate Mailer - PM
Particulate Concentration (mWdscm) 322 510 320 384 -Particulate Emission Rate (kg/br) 8.65 13.2 8.55 iO 2 -Particulate Emission Rate (k&adubmi) 0.36 0.45 0.29 0.37 0.50

Legend: C - degrees celsius STP - standard temperature and pressure (25 C and 101.3 cPa)rn/s - metres per second mgldscm - miligrams per dry standard cubic metredscms -dry standard cubic metres per second NOx - as N02
ppm - parts pcr million ND - non-detectable
adubmt - air dried unbleached metric tonne (772 08 adubmUd)
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Northern Pulp 121413456Lime <On

Stack Gas Velocity Profiles
Piclou, NS
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Power Boiler
Location: Pictou, NS

Test: PM-i
Date: 23-Jul-15

Personnel: TBH/SF

Test Start: 1100 AM
Test Finish: 11:30AM

Time 02 C02 Co S02 NOx
(miii) (%) (%) (ppm) (ppm) (ppm)

0 16.8 2.3 801 0 ii
5 17.0 2.2 622 0 13

10 16.1 2.7 344 0 20
15 15.5 2.5 1868 0 14
20 15.3 3 1121 0 26
25 154 2.1 1132 0 20
30 15.9 2.8 1374 0 26

Average: 16.1 2.6 1037 0 19
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Power Boiler
Location: Pictou, NS

Test: PM-2
Date: 23-Jul-15

Personnel: TBH/SF

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

Time 02 C02 CO S02 NOx
(mm) (%) (%) (ppm) (ppm) (ppm)

0 17.9 1.9 80 0 14
5 182 1.5 122 0 12

10 18.1 1.6 124 0 13
15 162 2.7 340 0 21
20 16.2 2.7 323 0 20
25 16.0 27 310 0 22
30 16.3 2.6 347 0 21

Average: 17.0 2.2 235 0 18
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number 121413456

Plant: Power Boiler
Location: Pictou, NS

Test: PM-3
Date: 24-Jul-15

Personnel: TBH

Test Stan: 810 AM
Test Finish: 8:40 AM

Time 02 C02 CO 502 NOx
(mm) (%) (%) (ppm) (ppm) (ppm)

0 14,2 3.0 473 0 205 13.9 4.0 421 0 3210 13.3 329 0 3715 13.4 4.2 362 0 3620 13.2 4,3 393 0 3725 12.4 4.8 344 0 4930 12.2 5.0 395 0 48

Average: 13.2 4.2 388 0 37



DATA ENTRY
Northern Pulp

Plctou, NS
Fuel; Natural Gas

Operating Conditions; low normal
Emission Control Equipment: scrubber

Stack Height from Grade; 51 m
Stack Diameler: 193 m

Reference Temperathro, Tref(F): 77
(K): 298

Reference Pressure, Peer (in.Hgt: 2992
(Bar): 1 0

Parameter Symbol Units Test I Test 2 Test 3 Average

rest ID
- - PM-i PM-2 PM-3 -Date
- - 23-Jul-iS 23-Jul-IS 24-Jul-i S n/aStanTime
- 942AM 125 PM 800AM n/aEnd TIme
- . Ii SI AM 340 PM 1008AM rJaTotal Sampling Time
- mln 120 120 120 120

Stack Di-jmelcr
I) in. 72 72 72 724aerae Stack Gas Temperature Ti F i29 134 136 1334craee On C.ias SItter Temperature Tm F 71 73 76 73fluromelric Pressure l’bgr in.ll 2960 2970 2990 2973Stack Static Pressure Puratic .1120 020 020 0 20 020.S.e.-age l’rcssure Drop (head) dl’ in.1120 I 21 125 i 21 1 22..erage ,letIall Os-lIke dli .1120 068 069 067 068.%.erage Meler Temperature Tm F 71 73 76 73Gas Sample Volume Sm tuft 5522 55 69 54 82 5524%.erzet isukinelic,
I 9857 10i.i2 10080 100.16

Noale Diameter
Do in. 0 172 0 172 0 172 0.172Punt Coefficient
Cp - 0 816 0 616 0 816 0 815Gamma. meter constant
y - 1 033 1 033 1.033 1 033

Reference temperature
[ref K 537 537 537 537Rererence Pressure
Ps-cr mug 2992 2992 29 92 2992

Stuck Gas 0z,een Content
Co ¼ 16.1 17.0 132 154,tack Gas Carbon Diosidc Content Ccn 1’. 2 5 22 42 30Slack Gas Nitrogen Content Cn2 81 3 80 8 825 816Slack Ga, Sulphur Diodde Content CaoZ ppm 00 00 0.0 00Stack C;as Nitrogen Ozides Consent Coos ppm 18 9 17.6 367 244StackGas Carbon Monodde Conical Ccu ppm 10374 235 i 388.1 5536

Volume ofWaler Collected V,, ml. 203.7 2578 2377 233.1Particulate Collected from Fitter
- mg 709 779 1945 1145Particulate Collected rrom Probe 4ath
- mg 26 3 194 13.7 19.8Particulate Couecied from tmpLnger Wash
- mg 23.7 i 2 3.7Total Panicutule Collected Including impingera) 41p mg 97.2 97.3 2083 i34 2

Legend: F - degrees Fahrenheit in 1t20 - indict nr,,aicrK — dcgt:cs Kctvin
cit. It — cubic rt

Oar - bars R - degrees Rankinn.H9 - inches at mercury NOx - as N02
in. - inches



CALCULATIONS
010011mm Pulp

Pictou. 015
Fuel. Natural Gas

Operating Conditions low normal
Emission Control Equipment: scrubber

Stack Hei9ht from Grade SI m
Stack Diameter 1 93 m

V’ñ.ble Symbol UnSos Cite’ allan T..t I loss 2 Tnt 3 Avuio

Stack ‘rca a. A.. 0). 411 I;)’] :4 2627 2027 2827 2827
cii A.w)m)—A,)..iR).lh)939 263 263 263 26]

B eroioetr,e Proso re P ri.. ftp. P8mg!.) — 01,0,11, lIe) , 3.301 I Do 2 100 6 lOs 2 ‘00 7Slid, 5t.tic Pro, ore Pa,,r ftP. Poem (ftp.) . Poem lc , u 5*0 C 05 005 005 005bog. Stack Turn peru lure 1. R To l)Ti)t ida 589 594 595 593bog. help, Temperature Tm 0 Till) — Tm 0 * 460 531 533 538 5335%))zsIefliamcte, Om mm nm)mc).Th.))ti,314 4 4 4 ‘4

‘2nMntn?rn,urc Pm Intl. Pm—Phr.),iIt iii) 2965 2975 2995 2975Sample V.110cc at Rd outt Vie ugh VmuT.n tine. Vu.. flm1) Tm 5715 57.60 5860 572)ILu. Vmutugm)—l)nDlJD,VueKglI 063 163 161 162bdlu),CIIW4ICCV.1lulr V.u ecu. ‘u.*-)MulIbu
978 237 1111 1119‘SaicrFrnttu,

0—I, . 0_u_b,, 1V..*-Vmu I 0146 0177 0167 02

loIcculj.r Wdcht.Dry 01*’ OuIium4 %Id.k44)c’u,26u)ifl)C.4).621)Ciz) 2005 2904 2921 29?blolrc,lar Weigh?, Wgt ¶1. IIIg.1%Io.Md)t.0u..)uitloO,,)) 2744 2709 2733 273
1

-

Sink Precoore p. 1,1kg p.. The. )Pa.’k I) 0) 2961 2971 2991 2975Stack Gao V’clw,uy p. n, p. — mu u cp.adr,T.* (P. 0 01.1)0.8 64 77 66 45 54 85 65 3mc. U.w,).ftl)ut,r.ln.) 1974 2025 1971 199bct,. I Stack CujO Film talc II .eln 3.tSo tI_fl. 109 874 112.719 109.684 110752Or, Stock C., flu,, Rs’c 0. Lw 10’— 0 • ‘‘0—.” • Th1T.) • )PoP*’.O t4.672 83 270 02 387 63.436Par, 0’iPamnti’Vu.floO.iLl.) 3997 3930 3855 214

5,11,81 C O’,.utkk . S192
02 hsm.,re,1 (.0cc, rat,., . ru.o .n ii.aeoss pi c a.a,n, 000 000 000 000t’,corr,ctcd Rafcut,l c0g morn, CcD)igO,mt.Coo3)rpentl,63 000 000 000 000502 Emiolwn Role tfte3 e, ftOea-r.eZ mdl). ODD 000 009 ODDkgb CRcI3)kgh,)uil, eftuO)g’) 000 000 000 000

5(92 Coternirati,.

Corrected loll 802 0.2 mrRcm 10u4 .1.1 fl:)oC.ulonRn.) • ‘al-I 1219,0.0) 000 000 000 000(‘oncctnltoj’.O 0.2 cml,. 0.D)11.00 C.,’tmoL,,),,1gn3)’)Dancugi ‘300 000 COO 506I’urrrrtttl to 21. (‘0’ cu4 ‘lOlon
iC.u.0

1t3. On) — C.,t ml Pam) • lttCccli 000 000 000 000

%neognOtJoa-NOt .

.0. %ka.urcdf,u.cr,,,atiog I Cu,O r•l__u.___10l5._Fk,C_A,.1110,l’uc.nugtel 4 0,? (mod C.., ma,u. (naulmI Pam) — Cm.oippm, .1 103 3549 3307 69 0 4556NO. Cmi,, I,, Rate PRO,, P. FR,,,.Cloo ‘tOe I 42 I 30 2 69 I 80kchr !Ro.u)kp’h,i’36,rROolic,) SI? 46t 967 649
NO, Coo catra’i to
C.nrdgdI.tt%02

. Cm. moRn. ComUt.00iCuu,).PamiiflI-t)i (209(d) 7313 8337 8915 8215(‘,rrrc?ntttjlk 02 ta., mcR,m r,00t3’’,00)—Cs,),eLo,),)2a1-3i 10011-Cd) 13366 15073 18119 14t 53(t,rrretcd to 2% CU! Coo, moRn. 0,,. it3’. Ca!) - C,,. (moRn.) • liCe0) 16652 177.27 19622 15067

Carbon %lu,o,id,-C0
(‘0 hta,orcd Ca’entrai..u CII ppm %I,..amenl len. ?lo,Cm An.i,tn 1037 43 235 14 308 4 55357L’mcorrrcktt a Rcf(’m,,l Cu, muLe CIome Rue) C.I)ppu. oils) 1187 tS 26924 44442 63384COF.minionk.,te recu p. ER,oCeui’li’ 0’ 4747 1058 1726 251?Lob OR,mlLgbn)-64o ?Paaic.) 17090 3812 6220 0030
(0 Cu , ‘tot rate.
Corrertudi,, itV. 02 Ccc meLu (,.iin, (tO)Ccc)n. O.m)tIDft9.tl)lDl’I’C*3) 247425 87573 57342 124213Correelcd let))’, 02 CII ccl, n (10 P -02)— C))) mo Pam) • i3I8Ji ID) l’Ca2) 4473 65 1227 20 1035 80 2245 55(,,r,eoud I,, I 21’. (‘02 C’,. ee’k.n C,.)) 0 C02iCuI)mo mum), ito,Crgi 564047 144327 125205 2761 93

Paflic.htc Cu ,cu.tr.ti 10 Cc cuR.,, Co-bit,’ mc 6004 5953 129.48 8305ParOle tb’, Fe ,.oioo Raic Cop 0’_ Cop — c ice - 0’ 2 40 2 34 5 03 3 26Lghr FttplLthu).il000p)I’.) 884 844 1412 1173
Psogoilte C.,cro,roo,u,
( orrcetntto 102 (0 moRn. C.oI%ODI.C-,i2t%tttiZl’CIli 11506 15032 16707 I 14748C t)rrceletl Ill 3% 02 C’ .0 Rum (.0% 03 l—E.l)0)olj) 101.1-C .4) 228 II 271 78 30207 I 26655(urrotr,I I, 2% CC)! C. mgI,,” Coil!’, (02) - C., )ittud) 28509 31964 36770 324 14

[fl,.5’ 000 OIPurOIOM ,nH).,lch.nm?m.,ctp
usMIm.,am.e,pmnsr,oi.r.)).eao)c.)..a.3 ,obt
3111.1)42

),an5)*na6
‘10, .0N02O da,.t R.mk,r R.lCond)nl.r.naInmpee.)u,o.nlornoa.I2500molr13kP.) ‘di..aa,i*ubcl..tpetmuu)opa)e)ceIoUI’t Rum. &y).lueencnrstsrm.o.uIpoto.emed

oCt01 ‘id) )nIeITI.cbbIl..l



OFFICIAL STACK TESTING RESULTS
Northern Pulp

Pictou, NS
Fuel: Natural Gas

Operating Conditions: low normal
Emission Control Equipment: scrubber

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

NSOOEParameter Test 1 Test 2 Test 3 Average Limits

test Ii)
PM-I PM-2 PM-3

- -Tnt Date 23-Jul-15 23-Jul-IS 24-Jul-IS - -

Stack C.asTcmpcrnturv (C) 53.9 56 B 57.4 560 -Moisture Content (%) 14.6 17.7 16.7 16.3 -Velocity (mIs) 19.7 203 19.7 19.9 -Volumetric Flow (Rems) 40 0 39 3 38.9 39.4 -

Qogen -02 (%) 16.1 17.0 13.2 15.4 -carbon DioWe- C02 (%) 2.53 2.24 4.23 3.00 -

Sulphur Dioxide — SO!
SO! Measured Concentration (ppm) 0 0 0.0 0.0 0.0 -Uncorrected at Rer Cond (mg/Rem) 0 0 0.0 0.0 0.0 -Emission Rate (kg/br) 0.00 0.00 0.00 0.00 -

Nitrogen Oxides - SOs
NOt Measured Concentration (ppm) 18.9 17.6 36.7 24.4 -Uncorrected at RefCond (mglRcm) 35.5 33.1 69.1 45.9 -Emission Rate (kg/hr) 5.11 4.68 9.67 6.49 -

Carbon Monoxide - CO
CO Measured Concentration (ppm) 1037.4 235.1 388.1 553.6 -Uncorrected at Ref Cond (mg/Item) 1187.9 269.2 444.4 633.6 -Emission Rate (kg/hr) 170,90 38.10 62.20 90.40 -

Particulate Matter - PM
Particulate Concentration (mg/Rem) 60.0 59.6 1295 83.0 -Concentration, corrected tot t% 02 (mg/Rem) 125.1 150.3 167.1 147.5 150Particulate Emission Rate (kg/br) 864 844 18.12 11.73 -

legend: C - degrees Celsius Ref cond - reference temperature and pressure (25 C and 101.3 kPa)rn/s - metres per second mg/Acm - miligrams per dry reference cubic metreRcms - dry reference cubic metres per second NOx - as N02
ppm - paris per million NO - non-detectable
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Northern Pulp
121413456Power Boiler

Stack Gas Velocity Profiles
Pictou, NS
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Combustion Gas Data for: Northern Pulp

Cli.ni, Northern Pulp
Job Number 20403458

Plant: DronoNpog Tank
Location: Pioopp. NO

Tan: P14-I
0.1.: 214u115

P.nonn.l: JJBIFS

Tent Start:
Tent Finish:

rim. 02 C02 CO 502 NOn
mini (l ppmi PPmi ppm)

0 20-8 00 00 Di 0-05 20.8 0.0 00 00 00It 208 00 0.0 Cr0 0015 200 0.0 Cr0 00 0020 20.9 0.0 00 00 0025 20.9 00 00 0C 0030 20. 0.0 00 0.0 00

An.rag.: 20.9 0.0 00 0.0 0
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CombustIon Ga, Data for Northern Pulp

Client: Northern Pulp
Job Number 121402400

Plant; DrssoMn0 Toni
Location; Prolnu NO

Test: PM2
Date: 22,Jol15

Personnel: JJ0W5

Tesi Sun: 100PM
rest Finish: ISO PM

Tim. 02 C02 CD 502 NOt
minI l%l rI lPPml lppmI lppml

0 209 0.0 00 0.0 0.0
5 209 0.0 00 00 0.0

10 209 00 0.0 0 0.0
IS 209 00 00 0.0 0.0
20 200 0.0 00 0.0 0.0
25 209 0.0 00 0.0 0.0
30 20.9 0.0 00 0.0 0.0

Avenge: 20.9 0.9 0.0 0.0 0.0
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Combustion Gas Data for Northern Pulp

Cileut: Notlht,n Pulp
Job Number: 121413456

PbnI: Dr.5nlvlnu Tank
LocatIon: PFdOU. NS

Test: PM-3
Date: fl-Jul-IS

P.rsons.l: JJSWS

flit Start: 400 PM
Test Fltlth: 430 PM

TIm. 02 Co2 Co 302 NOt
ImisI 1%) l%I (ppm) tpptni (ppm)

0 200 0.0 00 0.0 tO
5 206 to 00 0.0
‘0 209 00 0.0 0.0 00
IS 209 00 00 00 00
20 209 00 00 00 0.0
25 20.9 0.0 00 00 00
30 20e 00 0.0 0.0 00

Aver.0.: 20.9 0.0 0.0 0.0 0.0



DATA ENTRY
Northern Pulp

Pictou, NS
Fuel: NA

Operating Conditions: normal
Emission Control Equipment: NA
Stack Height from Grade 51 m

Stack Diameter: 1.22 m

Reference Temperature. Tref(FJ: 77
IX) 298

Reference Pressure, Pref (ln.Hg): 29 92
(Ba,): I 0

Parameter Symbol Units Test 1 Test 2 j Test 3 Average

restlo
- - PM-I PM-2 PM-3 -Date
- - 21-Jul-IS 22-Jul-IS 22-Jul-IS rJaStartflme
- - 900AM 1245PM 355PM VaEnd lime
-

- 1050 AM 225 PM 540 PM fl/arotal Sampling Time
mm 100 100 100 100

Stick Diameter I) in. 48 48 48 46&verage Stack Gas Temperamre Ta F 170 181 172 174.eragc Dry Gas Meter Temperature Ta, F 88 87 88 88Barometric Prnsure flier 1fl•11a 29 70 2980 2950 2967Slack Static Pressure l’static .1120 -0 20 -020 -O 20 -C 20Average Presture Drop (heed) dl’ mhZ0 019 0.12 013 015Average deltahi Orifice dli lithiZO 037 025 028 030Average Meter Temperature Tm F 88 87 88 88Ga, Sample Volume
Vn, curt 3002 26.18 28.01 2807Asenge Isokitictic,

I 91 II 9741 9324 93 92

Sonic Diameter
On in. 0 306 0 306 0 306 0 306i1nit C,crnclent
Cp - 0 836 0 836 0 836 0 636Gamma. mtoereonatant y - 1 117 1 117 1.117 1 117

Reference Temperature irer R 537 537 537 537Reference Pressure
Pref nIle 29 92 29 92 2992 29 92

.lack Gas Oxygen Content Cu2 20 9 20 9 209 209Stack Gas Carbon Dioxide Content CcoZ 0 0 0 0 0 0 0 0Snack Ga, Sitrogen Content CnZ 791 79.1 79.1 791Stack Ga, Sulphur Dioxide (unsent C,oZ ppm 0 0 0 0 0 0 0 0Stack Gas NIteen Oxides (omens (not ppm 00 0 0 00 00Stack Gas Carbon Nhonoide Content Ceo ppm 00 00 0.0 00

Volume orflater Collected sc ml. 6948 6420 6102 6490Particulate Cotiecied from FIlter
- mg 391 9 5762 3724 446 0Particulate Collected from Probe %4a,h
— mg 464 1043 1609 1338Particulate Collected rrom Impinger Wa,h
- mg 294 21.6 137 21.7Total Particulate Collected (excluding impingers) ‘Ip mg 438 3 7704 5332 5806Putj, pe.4ucalon

.dubmt/das 596 701 701 666
legend: F - degrees Fahrenheit its 1120- tidies ofwalce

K — degrees Kclsin
cii. B - cubic ctBar - bass P - degrees Rankinin.Hg - inches of mercury NOx - as N02

in - inches



CALCUI.ATIONS
Northern Pulp

Plctau. NS
Fuel. NA

Operating Condit,ons rormal
Emission Control Equipment, NA
Stack Height from Grade 51 m

Slack Diameter 9 22 m

VadabI. Symbol Units Calculallon Test I Tnt 2 Ti.? 3 Aveng.

MackArra A. .a .-PI.l,flh2l1Yl 1257 • 1257 1257 1257
.,us r.l.qnl.5.p.el,01 ‘17 117 II? 117

5.riimrlricPrrn.rr flue (P. P?.rlkP.l—fliu,rI,lIunJioe 1006 100.9 999 1005Slack S lab Prr,,u C (Pu flu’s l(r.l—Pguik lb 113001)249 -o 05 ‘0 05 0 as -o os‘SilL Slack Ton pcrall.rr Ti T.ltl— Vlfl uJrt 630 641 632 634tar. ‘Icier Tooprealur, To 5 Ti., Ci. tolO - ago 548 547 548 5475S’oulrflirrn,cler Os .r,, Oblsliu.liolu$I 8 8 8 75

Ga, Mace Prc,., Pin e:llt pm — Pb,o-ltI lie, 29 73 29 82 29 52 2969Saoplrvolu.,cgk.OCoed Vu, ,.a S.,—T,,lro,l,lv.., 00,0)10. 3265 2862 3027 325us,smo,rcnl—ilomssv.oius,nl 092 081 086 086Vulumr,FW.lcr flpo,r I’e ,.n ‘so-scm,:. 3235 3062 2923 3 057Saicr FrorOioo In - soil—Pr, l’rVl”l 0505 0518 0492 05

71,knbr Wd;hi. Or’ 913 bl$*oa 9W -604 Cool)- 032 iCtll-S2iiCnll 2684 2854 2884 2?Sluirrula, Wc-iL-ho.V.rl 90. lklC,,g :u—sidll- Siriil—ltssSo.l 2336 2322 2350 234

Si.rk Prniurr 0, locus I ro,.i 5 ‘.6) 2989 3979 2949 2965Slack C... Vrtotio U. R_ t.—i.!.33,CyilldP, r.llp.,SInll-lL0 2797 3389 3490 256•-L-Iic,l- 0J041s1.:ftoi 853 726 759 78.SrlualSlockGa,Fl,in kale 11 uoin 0—Oi, c.uA. 21 359 18012 16772 19291on Sl.ck C., flu. Rule 0. 5o I). - 0.00cm. 1100nnlolhs,n 8523 7,236 7,957 5,015Sno• Q.,01cl—lUiO0N72,Q.lRofrol 416 342 3.77 38

Sulphur Omsido. SD!
SO2Mr.,urrdconcrntra loin 0.3 pp. %louunonuft,Plu.C..cad,t,r 030 030 000 000E.c.rrccled R04Cond (oa rogues. Co.lI0000in.l—C021l.lurr,153 000 000 000 000502 Emission lair to.ol gn 5om2’fli.ZlOOi sQ’ 0.00 000 000 000ks’s, ERo.lrLubol—36n Oku’3lrsl 000 000 000 000
.502 Coo
Cuorretrot tO 11% 02 F C,m3 (-‘3111% u.’r-Coai’nL,,i ‘(3.1-Ill (109-toll CV #0.V,ti 000 ‘ CC V0Ca,oozlrd I. 3% 03 CoO stOic rca lJ%021.Coa lotnani, 209-Il Oft-roll ODIWO’ #0W/C! 000 CDIViO’(‘urrrclr,t lib 02% C02 c.,i eons c.ua lil, rCo3l — a og mel, (02 teal 80W/C’ #0W/C CDIV/0’ #DIV/0’

o.lrncn Osi den-NO:
SO; Measured (onc001rjlio. Cc, noO Slooui.ro’ns Sons r,oc.u .n.ri.,, 030 30 000 00I. ricer record u Br’ (god Coo stnos Finn lmc54’l - Cu,. pool I IC 000 000 000 000SOoEmi.uieoRaoe t0c, tO Uno,o’CO’o.lieetn 0. 000 000 000(450 0000nlkslgOiistiau,,lt’.l 000 000 000 000
NOt Conra Irali on
CorrerorIl.. OP. 02 Co. ouwans ,C...rit°. oIl-Cue (.nm,,nCflnti l1n-Co1l 000 000 000 000C orroclril 1,13% 02 run nsK,m rein P. 00)— Cu,. iocleml .110,3, 1309-Cal 000 000 000 000(‘i.rrrctrd Ii, IT. C01 rio,. 5tKii Con 113% COOl—ti,,. lot sins). 1110041 #OlV/Ol #0W/Cl SOIV/0 #0W/U’

Carting M,ioit,icIc-C5)
(0 Stn,.red Co’rrniraiio, Co. p., Sionsiumorl to,, flceCi. Coal,,,, 0.00 000 00 000I’ororrrrord. RolConil Coo ott,,, C.olsotRo,nl.CoolrPolnllal 000 000 0.00 000(t)Etoi,,i,tn Bale t5., s tRoo—Comw156o9. 000 000 000 000Ugh, Ilo..0to136.flooltsl 000 00 000 000
(0 Ciincrnlran,m,

Currrrlnltull% 01 Coo ogRos (,illII’rOll—C,,tlstsool,llftLlll 1309-cal 000 000 000 000(iurrrctri I Ii.) Tn 02 r.,, ‘r no,, CaO1P. U! I—Coo lmnlnl ‘1309-31 1001-toll 0.00 0.00 0 00 0 00riirrcctcit 11,12% C03 Coo of.,, Ci, Ill’. COO 000) nt’kom • lILCooll #OIV/01 #0W/C’ #DW/Oi #DlV/0’

Pafl.oul.lr Conccqlroii,io Cl 0, 00 c.urp 47399 95060 523 10 68223Panicolatr Emio,io 0 Bane Lap .. trip’ C. 1811 • q. 1 97 325 235 252(.6, tfipll*ioOJos Fshllt’n 711 5 69 844 gotLeu..l
029 040 029 033rartic,laic Conco,rraoi,o

C,srroIotIio 11% 02 C, j utomu Cnlll%03l—C’ol3’ I-I l)lOlLl.(43l
.._ fl_s_flCurrecIril 0.3% 02 C. ..,-ns r.c3°.O:i-Cs, 110101 1009-roll
--. n44441 ierrrclril “‘12% (02 o, Ron roar. roll-C,, ltLCr,3l #0/Wa’ #D/V/0’ 80/Vol #DIV/0’

ann’ so, l0,au,.roat ,oN n-co _9 t9%10o rnonnr.so,.f.’n.o.ooorv’.son 5quo.on0a fl ouhoon
#5 01’ plfl.000a
P04. °042o cam 0.-,,o 6.0 Ccl &u.e,.orrronlnoo .o4 o.s,a.oon 3 Ira III 3 sOul nOn’ .aLal occur p.10., n,’rolononpuOupa onion Ron, ayrnlot.orsaoO.rrnein. pnr.oo,04

Rob, doy’lfn’.noOubcIo.tpoon,noln



OFFICIAL STACK TESTING RESULTS
Northern Pulp

Pictou, NS
Fuel: NA

Operating Conditions: normal
Emission Control Equipment: NA
Stack Height from Grade: 51 in

Stack Diameter: 1.22 m

NSENVParameter Test 1 Test 2 Test 3 Average Limits

Vest it) PM-i PM-2 PM-3 - -Test Dale 21-Jul-15 22-Jul-15 22-Jul-15 - -

Stack Gas Tempcraturc (C) 77 83 78 79 -Moisture Content (%) 50,5 51,8 49 2 50.5 -Velocity (nt/s) 853 7.28 7.59 1.80 -Volumetric flow (Items) 4.16 342 377 378 -

Oxygen - 02 (%) 20.9 20.9 20.9 20 9 -Carbon Dioside - CO2 (%) 0.0 0 0 0.0 0 0 -

Sulphur Dintide - SO!
SO! Measured Conceninition (ppm) 0.0 0.0 0.0 0.0 -Uncorrected at Ref Cond (mglltcm) 0.0 00 0.0 0.0 -Emission Race (kg/br) 0.00 0.00 0 00 0.00 -

Nitrogen Oshles - NOx
NO Nleasored Coocentration (ppm) 0.0 0.0 0.0 0.0 -Incnrreccrd at Ref rood (mgikcm) 0.0 0.0 00 0.0 -Emission Rate (kg/br) 0.00 0.00 000 0.00 -

Carbon NInnoide - CO
CO Measured Concentration (ppm) 0.0 0.0 0.0 0.0 -Uncorrected at Ref Cood (mg/Rem) 0.0 0.0 0.0 0.0 -Emission Rate (kg/br) 0.00 0.00 0.00 0.00 -

Particulate Niatter - PM
Partienlaic Concentration (mg/Rem) 474.0 950.6 622.1 682.2 -Particulate Emission Race (kg/br) 7.11 11.69 8.44 9 08 -Particulate Emission Rate (kg/udubmt) 0.29 0.40 0 29 0.33 0.5

Isgend: C - degrees celsius Ref Cond - reference temperature and pressure (25 C and 101.3 kPa)mis - metres per second mg/Rcm - miligrams per dry reference cubic metreRcms - dry reference cubic metres per second NOt - as N02
ppm-pans per million ND - non-detectable
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Northern Pulp
Dissolving Tank

Stack Gas Velocity Profiles
Pictou, NS
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roject: (2_I H Hand CalculationsTest; g;aa (-2M-2 PageJof6Date: AiL! 13. 20i S
Analyst: ‘-‘ tic H-

Absolute stack gas pressure (Ps) in injig Is:

Psak in.H20Ps —

• 13.6 in.H2011n.Hg

Ps = + 0.2-0
13.6

= 1991 mug

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

Md = 0.44 (%C02) + 0.32 (%02) + 0.28 [ (%N2)J

Md = 0.44 x Q.fl + 0.32 x 1323 4 o.28(Ra,c5 + V
+ O.40( / —--.•——_ )

Md = .SIZ + LL2L5& + 23.)1% +

Md = Z9.2goBlwlb-mole

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

Vwc = 0.0480 ft3/mL x vo]ume ofmoiswre collected mL.

Vwc = 0.0480 Zfl—3o

Vwc = Ii4I W



The avenge _N orifice in in.H20 is:

Band Calculations
Page 2 of 6

4oñfice,.5 = Z Horifice
ii points

=

In

= O, 6% jnJi2O

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

31 oriflce,,,. in.1120Pm =

)3.6 in.B2OIin.Ng

Pm = +
i3.6

Pm = ziqo + 605

Pm = inJig

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

Tm = Emetertemp.°F
+ 450

II pouts

Tm = + 460

Tm = 159 +460

Tm =



The total volume of gas metered (Vm) in & is:

Band Calculations
Page 3 of 6

Vni = Vffi3-Vift’

Vim = tfO?,L46
- 3ci6&

Vim = çga7 ft3

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

T,,j°R PminilgxVm&xyVmc = x
P,sinh1g Tm°R

Vmc = 37 x x x
2’1.9t ‘5359;

Vmc = SJO ft3 xl rn3135.3l ft3 = I

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

Vwc ft3Bwo =

Vwc ft3 (mc

Bwo= Is’iI
11191 +

Bwo = ii,t-i
&i Zp

Bwo
=



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

Ms = MdlbRb-niole( l-Bwo) + ISib/ib-mole x Bwo

Hand Cakulation
Page 4 of 6

Ms

Ms

Ms

= 29.LLj x(l - {lft,7- )+ lSx OI(a7-

=

_____

ofl+ 300(,3

= 2T23 lb/lb-mole

The average temperature of the stack (rs ,J in °R is:

ETs °F
Ts = + 460

if points

Tsavs = + 460
L15

Ts = + 460

= cs.3R °R

The average velocity (Us of the stack in ftls is:

12I22 r
AP.T Øs33YdfiI)

— LV U51 =8533cPgP.Mn
if points

U51 = 9(’ii flls
Us=

(fe,

Us,,= (g$40 ft/sxlm/3.28]ft= rn/s



Hand Calculations
Page 5 of 6

The cross-sectional area of the stack (As) in W is:

As = fl(Dfi?
4

As = jjx( ‘7?/J)2
4

As = 0.7854 x

________

As vaZl- ft2

The volumetric stack gas flowrate on a dry basis at reference conditions (Qs) in &Ibr is:

Qs = 3&OOsthrx Usflls x Asfi2 x (I-Bwo) x T,°R Psin.Hg

_________

‘C

_____________

Ts15 °R Pin.Hg

Qs = 36OUwL6r x Z2tThx(i- O,PCQ7jX S37 2ia,
2932

Qs = 3600 x

______

,

______

, t.83 x ‘fl,907 x

______

Qs = L{ LflIQ5 Wthrxlhr/6Omin= fl,3(.ol&/min

Qs = e293(0Th fl3lminxlm3/3531ft3 xlninl6Os= 3B6 m3Is



The total amount of particulate matter coiJected (Mp) in mg is:

Hand Calculations
Page 6 of 6

Mp Z-OB3mg

The concentration of the particulate matter in the stack gas on adry basis at reference
conditions (Cp) in lb/&.is:

Cp

Cp

Cp

Mp mg
2205x 1041b/mgx

Vmc ft3

1205 x io4 lb/mg x 2°f, 3
n

—.- 3.Os)cIO’” lb/ft3 x 453,590mg/lb x 3531 ft3 fin3 = I S mg/rn

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

Esp = Cp lb/ft3 x Qs ft3/hx

ERp = OcIp x L 9ttz oUS

ERp = lb/hr xl kg/2.201b =
.

kg/lw



GAS CALCULATIONS

Client: Northern Pulp
Plant: Lime Kiln
Location: Pictou, NS

02 CO2 CO SO2 NO
(%) (%) (ppm) (ppm) (ppm)

Gas 1 4.6 22.1 6.9 1.7 116.9
Gas 2 4.6 22.5 6.8 1.7 131.4
Gas 3 4.2 23.0 6.6 1.7 47.9



GAS CALCULATIONS
Northern Pulp

Lime kiln
Plctou, NS

Variable f Symbol Units Calculation f Test I Test 2 Test 3 Avenge
Corlesponding PM Test

EY1 EM3 E&2 Va
Dry Stark Gas Flow Rate as dsdn, Entered Pmm PM flit DaIa( 16,190 15.244 15,723 15719 I

dscms Os idscmsl • 0.000472x Os ld.cfml 7 64 7 20 7 42 7 42
Stack Gsa Oxygen ConleM Col % M.a.nsn,tsot rein Fkue Ga Analyzer 4 S 4 6 4 2 5Stack Gas Csrbon Dioxide Content Cool % Measurement mm Flue Ga AniIyz.t 22 I 22 5 230 225

Sulphur Dioxide - 502
502 Meaaumd Concentration Cml ppm Measurement ‘mm Flue Ga Analyzer I 7 1 7 I 7 1 67Uncorrected # SIP Can’ nnedeos 0.02 ?dsoin) C.a2 ipwnl e “1 4 41 3 27 4 37 4 38502 Emiselon Rate ERse2 e’° EReO2 • CsaljI000 n 0* 0 03 0 03 0 03 0 03kgnr CRaa2iqThle3.isERsa2iWui 012 011 012 012
502 ConcentratIon
Corrected to 11% 02 Cnn’ n’eldsan Csel (11% 02)5 CsoZ in’gldwmi o(25.l.i ill 120.5002) 268 265 2 58 264Corrected to 3% 02 C.aZ n,g:dean C.a2 fl 02) • Ceox lmeJdsatnI I 1W.’-’) I 120.1-Cell 4 55 4 79 2 67 4 77Corrected to 12% COl 0.02 mgldsa,, Cccl 110% COIl • ceol llntdeflnl • IlVCco2) 239 233 120 233

Nitrogen Osides - Nor
NOr Measured Concentration Once ppm Meaunnet 1mm Flue Ga Analyzer 1169 III 4 479 9571UncomcIen5IP Cane mqñn,, caoaInIdeomqa taos lppm)o 1582 21933 24735 9907 18575NOX Emission Rats Else’ gis E*noa°Co euI000 s Os I 68 1 78 0 67 I 26kqlnn ERnos1g.Innls 34, tInes (91.1 635 641 241 495
NOt Concentration
Corrected to 11% 02 Ones mgld.an One. 111% 02) • Cnea ImeIdlemia (20.5-Ill I (20.1-0.21 13394 150 14 53 29 11246:orlnled to 3% 02 Cans niçidson Cnee 3% 02) • Cons. lndscnn) a (10-3I I 20.5-003) 242 17 271 47 96 35 293 33Corrected to 12% C02 Coos sngld,on Coca (‘3% 0021 • Cots lnm/dscml I lVCco2( 11931 131 72 4708 9937

Canton Monoxide - Co
CO Measured Concentration ccc ppm Measurement mm Flue Ga Analyzer 6 9 6 0 6 6 6 76UnconctedeslP Cue n4dsen Ccoirc4.ar4.Cca,l,per4nli4t 794 776 752 774C0tmtasion Rate Elm gIa Elcentc&lO08xOe 005 005 008 008k3Sie Elm IbstonI .34a 61cc (elm) 0 22 0 20 0 20 0 21
CO Concentration
Corrected to 11% 02 Coo nonldeen Cue 11% OIls Ccc (mnldscm(e 120.9.111 I 120.9-Call 484 471 445 467Corrected to 3% 02 too mçdeain con 3% 021 • Coo inonidwm4 e (20.9.31 I (20.9-Cell 6 74 8 52 0 04 8 43Corrected to 12% 002 Ccs mgldso,i Ccx )l0%002) e Cre imeIdsomi 0 tIVCco2l 431 4 II 393 412

Legend: eq I •10Jaie loot in Ha - lonchen xl melody ma!dscm-m:Ii 91005 pon dny standard ujhit men500 equenemrtns cut odacleet io rams poosecandP 3 142 qu° - nbc Poem NC. en 1102rage,, Isasin SIP - sterdaaa i000nai.so aai Inane ilSO and Itt 3 kai &lm cli. o.tae lent mlppm pets pa mrlionn thom. thy standard ott’c n’nbot Den sexed
docInn thy nlar.3 cic pal vol satin



STACK TESTING RESULTS
GAS CALCULATIONS

Northern Pulp
Lime Kiln
Pictou, NS

Parameter test I Test 2 Test 3 Average Limits

Oxygen-02(%) 464 459 417 447 -Carbon Dioxide - C02 (%) 22 1 22 5 23 0 22 5

Sulphur Dioxide. 502
502 Measured Concentration (ppm) 168 1 67 1.67 I 67 -Uncorrected at SIP (mgldscm) 441 4 37 4 37 4 38 -Emission Rate (kglhr) 012 011 012 012 -

Nitrogen Oxides - NOx
NOx Measured Concentration (ppm) 117 131 479 987 -Uncorrected at SIP (mgldscm) 220 247 901 186 -Emission Rate (kglhr) 6 05 6 41 2 41 4 95 -

Carbon Monoxide. CO
CO Measured Concentration jppm 693 678 6 57 676 -Uncorrected at SIP (mgldscm) 794 7.76 752 774 -Emission Rate (kgIhr) 022 0 20 0 20 021 -

Legend: C - degrees Ceisius
rn/s - meires per second
dscms - dry standard cubt metres per second
ppm - paris per miflion

STP - standard temperature and pressure (25 C and 101 3 kpa)
mg/dscm - mdigrams per dry siandaji cubic meire
NOx - as N02
ND - non-deieciabie


