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EXECUTIVE SUMMARY

Northern Pulp Nova Scotia Corpoeration, refered to herein as Northern Pulp, retained Stantec
Consulting 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 Kiin, the Smelt Dissolving Tank,
the Power Boiler, and the High Level Roof Vent to fulfill the condilions specified in the current Certificate
of Approval to Operate (CoA) 2011-076657-A01. The source emissions testing campaign was
performed according to the pre-test plan submitted fo the Nova Scotia Department of Environment,
the United States Environmenlal Protection Agency Test Method 16B, under the Codes of Regulations
{CFR) Part 60 Appendix A, Environment Canada's EPS 1/RM/8, and EPS 1/RM/15. The testing was
conducied on April 28-29 and July 21-24, 2015,

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

Table 1,1 Source Emissi
—

[ A b
SOUCe

K

Samy
b L

culate Matter (PM]
Lime Kiln Total Reduced Sulphur {TRS) US EPA Method 16B/C
Combustion Gases EPS 1/RM/15
Recovery Boiler Total Parficulate Matter {PM) EPS 1/RM/8
Combustion Gases EPS 1/RM/15
. . Total Particulate Matter (PM) EPS 1/RM/B
omell Dissolving Combusfion Gases EPS 1/RM/15
Tolal Reduced Sulphur (TRS) US EPA Method 14B/C
. Total Particulate Matter (PM) EPS 1/RM/B
Power Boiler -
Combustion Gases EPS 1/RM/15
High Level Roof Total Reduced Sulphur (TRS) | US EPA Melhod 168/C
venl Combustion Gases EPS 1 /RM/15

Currently there are specified regulatory limits in the facility’s CoA for emissions of PM and/or TRS from
four of the five exhaust stacks listed. The measured concentration of PM from the Lime Kiln, Smelt
Dissalving Tank, Power Boiler, and Recovery Boiler were ali below their respective regulatory stack limits.
The maximum 4-hour roling average concentration of TRS from the Lime Kiln was below the regulatory
limit. No limit for TRS is specified for the High Level Roof Vent or the Dissolving Tank in the facility’s
approval. A summary of the results of the source emissions testing is provided in Table 1.2.

File: 121413454 i
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Ic orculue olr -
TPM (mg/Rmat 11% O) 381 148 - - :
Total Particulate Matter -
TPM (kg/adubmt) " - 0.37 0.33 S
Total Reduced Sulphur -
- - . N 6.
TRS (ppm dv) L5 P 360
Sulphur Dioxide - 50,
7.05 ND 4.38 ND 4.44
{mg/Rn¥)
Nitrogen Oxides — NO,
119 45.9 186 ND 358
(mg/Rm3)
Carbon Monoxide - CO 172 634 7.74 ND 158
mg/Rm3)
Volumetric Flow Rate
77.1 9.4 7.42 3.78 309
{Rrrd/s) 3
Velocity (m/s) 12.9 19.9 11.2 7.80 -
Temperature (°C) 66.4 56 70.5 79 -
Moisture Content (%) 28.3 14,3 32.1 50.5 -
Oxygen - Oz (%) .23 15.4 4.47 20.9 -
Carbon Dioxide - CO: {%} 8.53 3.0 22.5 0 =
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1.0 INTRODUCTION

Northern Pulp Nova Scotia Corporation. referred 1o herein as Northern Pulp, retained Stantec Consuliing
Ltd. [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 Kiin, the Smelt Dissolving Tank,
the Power Boiler, and the High Level Roof Vent to fulfill the conditions specified in the curent Certificate
of Approval to Operate {CoA) 2011-076657-A01. The source emissions testing campaign was
performed according the pre-test plan submitted to the Nova Scotia Departrment of Environment, the
United States Environmental Protection Agency Test Method 16B, under the Codes of Regulations (CFR)
Part 60 Appendix A, and the Environment Canada methods EPS 1/RM/8 and EPS 1/RM/15. The
particulate matter and tolal reduced sulphur testing was conducted during the period of April 28-29
and July 21-24, 2015.

In this report, source emissions testing data are presented for combustion gases, total particulate matter
(PM), total reduced sulphur (TRS), exhausl gas temperature, exhaust flow rate, moisture content,
velocity, and volumelric flow rate. 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 parts of the project are in Seclion 2. Section 3
contains a brief description of the testing methodologies, equipment, and calibration techniques used
during the source emissions tesling program. In Section 4, the results of the source emissions testing are
presented and discussed, and concluding remarks are presented in Section 5. Appendices A through E
contain supporting information for the report.

2.0 OVERALL APPROACH

The project consisted of five parts:

Submission of the Pre-test Plan:

Site Preparation and Preliminary Survey:
On-site Source Emissions Testing;
Laboratory Analysis; and

LA s e

Information Review and Reporling.

Each of these parts is described below.

File: 121413456 ]
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21 SUBMISSION OF PRE-TEST PLAN

The on-site testing was conducted in accordance with the Pre-Test Plan (Appendix A) submitted on
February 20, 2015 to Nova Scotia Environment [NSE}. The Pre-Test Plan outiined the rationale for the
selection of the associoted contaminants to be lested, as well as the methodologies proposed for
conducting the source testing on the exhaust stacks.

22 ON-SITE SOURCE EMISSIONS TESTING

Stantec set up 1he source emissions testing equipment and conducted a preliminary survey to measure
the exhaust gas temperature, velocity, ond flue gas composition in the five exhaust points. The data
from this survey was used to determine the appropriote nozle size to conduct isokinetic sampling
{where the velocily of the gas entering the nozle is equal to the gas velocity in the stack) for
particulate matter during the source emissions testing part of the work.

Three (3) tests for total particulate matter were conducted at defined sampling locations on the exhaust
stacks of the Recovery Boiler, the Lime Kiln, the Smelt Dissolving Tank, and the Power Boiler. Three tests
for combustion gases were also conducted, near the centre of the exhaust stacks of the Recovery
Boiler, the Lime Kiln, the Smelt Dissolving Tank, the Power Boiler and the High Level Roof Vent. All testing
was completed in compliance with the sampling methods presented in Table 2.1, in accordance with
the Air Quality Regulation, under the Environment Act, Section 112 issued by Nova Scotia Environment
(NSE} and the requirements of the facility's approval {201 1-076657-R03) issued by the NSE.

The source emissions tesling of the Lime Kiln, Dissolving Tank and the High Level Roof Vent for total
reduced sulphur (TRS} was conducted in accordance with US EPA Method 16B and the requirements of
the 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,

Table 2.1 Source Emissions Testing Malrix

" E

3 4. Q) Total Particulate Matter (PM) EPS 1/RM/8
Lime Kiln 1 6. b) Tolal Reduced Sulphur {TRS) US EPA Method 16B/C
3 - Combustion Gases EPS 1/RM/15
Recovery Boiler 3 6. 0} Total Particulate Matter {PMm) EPS 1/RM/8
3 - Combustion Gases EPS 1/RM/15
3 6. Q) Tolal Parficulate Matier {PM} EPS 1/RM/8
Smelt Dissolving Tank 3 - Combustion Gases EPS 1/RM/15
1 4. b) Tolal Reduced Suiphur {TRS} US EPA Melhod 16B/C
. 3 6. q) Total Particulate Matter (PMm) EPS 1/RM/8
Power Boiler .
3 - Combustion Gases EPS 1/RM/15
High Leve! Roof Vent 1 6. b} Total Reduce(.:l Sulphur {TRS) US EFA Method 16B/C
%) - Combustion Gases EPS 1/RM/15

File: 121413456 2
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In addition to the above testing [as required to meet the Approval conditicns), the exhaust flow raie
was determined for the High Level Roof Vent.

23 LABORATORY ANALYSIS

Prior to the porticulate matter testing, several fiiters were conditioned and pre-weighed. Following the
testing, particulate matter was recovered from the nozle, the sampling probe and the in-ine filter,
Following testing the filler, containing the particulate sample, was conditioned and weighed, and the
net weight of the collected particulate matter was determined. After each fest, the probe and nozle
were rinsed with acetone and this acetone was collected, placed into a pre-weighed container and
evaporated until dry. The amount of particulate for each part of the sample was determined
gravimetrically, and the mass of particulate matter collecied for each test was calculated as the sum
of the particulate matter collected in the filtter, probe, and nozzle rinse. The contents of the impingers
were recovered gravimetrically for particulate matter and reported separaiely, These recoveries were
performed at Stantec's laboratory in Fredericton, New Brunswick.

24 INFORMATION REVIEW AND REPORTING

The data collected in the field, dlong with dafa from the laboratory analyses, were entered into the
Stantec's source emissions testing spreadsheets for analysis. Emissions calculations were then performed
to produce the detailed source emissions testing information. Spreadsheet calculations were verified by
hand, and numerous spot checks of spreadsheet formulas were conducied to confirm the accuracy of
data. 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 1o conduct the source emissions
testing campaign. The calibration procedures used to ensure the quality of the source emissions testing
data are also summarized in this section.

3.1 SAMPLING PROCEDURES AND EQUIPMENT

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

3.1.1 Total Particulate Matter

Particulate matter emissions from the four exhaust stacks {Recovery Boiler, Lime Kiln, Smelt Dissolving
Tank, and Power Boiler) were measured in accordance with the Environment Canada Reference

Method EPS 1/RM/8, enlitied Reference Methods for Source Tesfing: Measurement of Relegses of
Particuiate from Stationary Sources.

The sampling train, used specifically for isokinetic sampling of particulate matter, is described in detail in
EPS 1/RM/8, and is generally referred to as the ‘Method 5' sampling train for particulate matter, named
after the United States Environmental Protection Agency {(US EPA) protocol. The sampling train consisis
of several different components which include: a heated sampling probe {a nozzle, stainless steel liner,

File: 121413456 3
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thermocouple, and pitot tube assembly), a heated sample case containing a fiter, an ice box
containing impinger glassware. and an umbilical cord leading to the pump and control console. A
schematic of the sampling system is shown in Figure 3.}. The aperation of the Method 5 sampling train
can be generally described as follows.

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

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

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

The umbllical cord carries the filtered, cooled exhaust goses from the sampling site to the control
console. The contral console contains a fiber vane vacuum pump, which is used to draw the exhaust
gases through the sampling train. A calibrated dry gos meter records the volume of aas sampled,

After completion of esting, the impingers are re-weighed, with the difference in mass corresponding to

the mass of water collected. This measurement is used to calculate the moisture content of the exhaust
qas.

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

Appendix B contains the calibration data.

File: 121413454 4
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3.1.2 Combustion Gases

The combustion gases {02, CO2, CO, NOx, and 302) were sampled according to the Environment
Canada reference method EPS 1/RM/15, entilled Reference Method for the Monitoring of Gaseous
Emissions from Fossil Fuel-fired Burners. In this meihod, samples of flue gas are drawn through a probe,
non-isokinetically, from a single point near the centre of the stack. The combustion gases were
analyzed using a Testo 350 XL Flue Gas Analyzer manufactured by Testo GmbH and Co. This unit is
equipped with electrochemical ceils that are used to measure the concentrations of oxygen, carbon
dioxide, sulphur dioxide, nitrogen oxides, carbon monoxide, and total hydrocarbons, in accordance
with EPS 1/RM/15. The system is equipped with a flue gas probe that has an integrated filter trap and
condensate trap and a housing unit that contains the pump and the electrochemical cells. The
equipment is manufactured and calibrated to ensure high accuracy.

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

Carbon Dioxide (COz) and Oxygen {O2): Carbon dioxide and oxygen are analyzed according to the
US EPA Method 3A, entilled Determination of Oxygen and Carbon Dioxide Concentrations in Emissions
from Stationary Sources finstrumental Analyzer Procedure). In this method, a sample of stack gos s
continuously extracted from the effiuent stream at o single point near the centre of the stack through a
heated filter and sample line. A poriion of the sample is distributed to a pararnagnetic analyzer for the
determination of oxygen concentration, and to a Lufi-type non-dispersive infrared (NDIR) analyzer or
equivalent for the determination of carbon dioxide concentration,

Suiphur Dioxide (502): Sulphur dioxide is onalyzed according to the US EPA Method 6C, entilled
Determination of Sulphur Dioxide Emissions from Stationary Sources {instrumental Analyzer Procedure).
In this method, a sample of stack gas is conlinuously extracted from the effluent stream at a single point
near the cenire of the stack through a heated filter and sample line. A portion of the sample is
distributed to an instrumental ultraviolet {UV) analyzer for the determination of 50, concentration.

3.1.3  Total Reduced Sulphur

The source emissions testing of the Lime Kiln and the High Leve! Roof Veni for total reduced sulphur was
conducted in accordance with US EPA Method 168, entitled Determination of Tolal Reduced Sulfur
Emissions from Stationary Sources and US EPA Method 16C (real-time data).

Method 16C uses the sampling procedures of Method 16A/B and the analylical procedures of Method
6C (for SOz analysis) to measure TRS. Total reduced sulfur is defined as hydrogen sulfide, methyl
mercaptan, dimethyl sulfide, and dimethyl disulfide {reported as H2§). As in Method 16A and B, the
sample is collected from the source through a heated probe. Stantec modified Method 16 by omitting
the citrate buffer scrubber. The citrate buffer scrubber is used to remove $O; from the gos stream prior
to the oxidizing oven. This modification was done to facililate 24-hour sompling as removal of $O2 using
the scrubber requires frequent stops and starts and checks on the buffer to ensure the buffer does not
become saturated. This modification thus improves the accuracy of sampling over using the buffer,

File: 121413456 6
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The sample is extracted from the exhaust gas of the stack through a healed Teflon line and directed
through a first SO2 analyzer (non-dispersive ulira-violet {NDUV) continuous analyzer) to confirm SO
present prior fo the oven. The sample is then directed through an aven to thermally oxidize any reduced
sulphur compounds to SOa. Following oxidation of the sample, the exhaust gas from the oven is drawn
through o second SO2 non-dispersive uitra-violet (NDUV} continuous analyzer to analyze the gas for SOx.
The concentration of Total Reduced Sulphur (TRS) is then calculated by subtracting any $O; measured
in the gas prior to oxidation {measured via the first SOz analyzer prior to the oven) from the total SO;
present after the oxidation oven. Monitoring was conducted continuously over a 24-hour period on
each source.

3.2 QUALITY ASSURANCE AND QUALITY CONTROL

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

The quality control (QC) checks included the following:

¢ 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 for cyclonic or reverse flow. as well as stratified flow conditions; and
* leak checks of sampling trains

Equipment was calibrated according to the protocals and schedule as presciibed by Environment
Canada. These calibrations include the following:

Pitots: Caiibrated in & wind tunne} with probe and nozzles attached,

Gas meters: Calibrated using a critical orifice calibration set.

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

Gas Analyzer: Calibrated againsl reference gases using standard calibration gases within the
expected range of concentralions from the source.

Cdlibration data are in Appendix B of this repor.

File: 121413454 7
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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 supperting information including calibration information, field data
sheets, and calculations.

4.1 EXHAUST STACK SAMPLE LOCATION DETAILS

Table 4.1 provides a summary of the sampie location details for each exhaust stack sampled,

Table 4.1 Sample Location Details
Stack Height - Above Grade (m) 69 37 51 31 65
Diameter / Equivalent Diameter {m) 3.51 1.22 1.22 1.93 1.83
Stack/Duct Description Circular Circular Circulor Circular Circular
Stack Orientation Verlical Vertical Vertical Veriical Verticat
Number of Sample Ports 4 2 2 2 |
Sampie Part Diameter (m) 0.1 0.15 0.1 0.1 0.1
Location Upstream from any >2 2 9 2 )
Disturbance,
Location Downsiream from an
Disturbance, g 58 . e >4 )
Ideal or Nc_:n. ldeal Flow Nol
Chc:rc_:cfenshcs at The Sample Not Ideal Ideak Not Ideal Not Ided -
Location!
Total Number of Somple Points | 24 24 ] 20 Bl 24 1
;::r\:;t:seé of Sample Poinis per 12 12 10 12 NA
Sample Time per Point {min) B B 5 | 3 B 3- S 5 | NA

| Sample time per Test for PM (min) 3l 120 | w20 | 00 1120 ] NA
Sample fime per Tes! for TRS (min) NA 1,440 1,440 NA 1,440
Notes:

' The exhaust gos flow characterislics at the sampling location are refered to as being “Ideal” if the sample ports are
located in a straight section of stack at least gight stack diameters downstream and two stack diameters upstream of any
flow disturbance.

? ___The Lime Kiln sampling location is not ideal due to the cyclonic flow.

4.2 LIME KILN

The results of the source emissions testing for total particulate matter from the Lime Kiin exhaust stack are

in Table 4.2. The results of the source emissions testing for combustion gases and total reduced sulphur
are in Tables 4,3 and 4.4, respectively,

File: 121413456 8
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Test Date Juiy 21, 2015 J;'(‘)’I%Z idly 22,2015 - .

Test Start fime 09:05 14:00 17:10 - -

Test Duration {min) 120 120 120 120 -

Volume of Gas Sampled {Rm3) 0.89 0.76 0.80 0.82 -

Average Isokineticity (%) 108 108 102 106 -

Total Volume of Moisture Collected

in Impingers (mL) 359 251 250 284

Particulale Matter From Filter and

Probe Wash (mg) 285 389 255 310

Particulate Matter From impingers 205 33 35 9.1 )

{mg)

Piont_lﬂ'gduclion (adubmt/day} 596 701 701 bbb &
_Exhaust Gas Porometers FEU R L R S SR e e R

RmM/s

ka/br  Kilograms per hour,

Dry cubic mefres per second at reference con
mg/Rm?* Miligrams per dry cubic meire at referen

adubmi Reference production rale in air dried unbleached metric tonnes.

ditions {25°C and 101,3 kPa).
ce conditions [25°C and 101.3 kPa),

Exhaust Gas Temperature {°C) 71.1 70.0 70.6 70.5 .
Exhaust Gas Moisture Content (%) 35.5 309 299 321 s
Exhaust Gas Velocity (m/s) 12.1 10.7 10.9 11.2 -
Exhaust Gas Volumelric Flow Rate )
[Rm3/s) 7.84 7.41 7.67 7.64

Oxygen - Oz {%) 4.64 4.59 4.2 4.47 S
Carbon Dioxide - CO:z (%) 22.1 22,5 23.0 225 S
Toto! Particul tter -

Concentration at 11% Q; img/Rm?) 322 510 320 384 -
Emission Rate (g/s) 244 3.67 2.37 283 -
Emission metric (kg/adubmit) 0.36 0.45 0.29 0.37 0.50
legend:

°C Degrees Celsius.

m/s Metres per second.

The average measured emission rate of
the stack emission limit of 0.50 kg/adubmt

076657-A01),

It should be noted that, as with previous testin
source. Sampling was conducted followin
applied, as per the US EPA Guidance Doc

File: 1214134564
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Table 4.3 Source Testing Results - Lime Kiln - Combustion Gases
EREEST L M Ty ¥ ) P 77} T 4 Testd#3 | Average |

Tesi Dale April 29, 2015 April 29, 2015 April 29, 2015 -

Test Duration {min} 60 &0 60 60

Exhaust Gas Volumetric Flow

Rate (Rm3/s) 7.64 7.20 7.42 7.42

r Dioxide -

Concentration (ppm) 1.8 1.67 1.67 1.67

Concentrafion {mg/Rm?) 4.41 4.37 4.37 4.38

Emissions Rate (kg/hr) 0.12 0.11 0.12 0.12

Concentration (ppm) 117 131 47.9 98.7

Concentration (mg/Rm?) 220 247 90.1 184

Emissions Rate {kg/hr) 6.05 6.41 2.41 4.95

Carbon Monoxide - CO

Concentration {ppm) 6.93 4.78 6.57 674

Concentrafion (mg/Rm?3) 7.94 7.76 7.52 7.74

Emissions Rate (kg/hr) 0.22 0.20 0.20 0.21

Legend:

Rm/s  Dry cubic metres per second ot reference condifions {25°C and 101.3 kPa) based on average of PM test
medsurements.

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

kg/hr  Kilogroms per hour.

ND Not detected.

* NOx concentration was measured during the parliculate malter lesting while other gases were measured during the
TRS sampling period.

The average emission rates for SO2 NOx. and CO for the Lime Kin were 0.12 kg/hr, 4.95 kg/hr and 0.21
kg/hr, respectively.

Table 4.4

Source Testing Results - Lime Kiln - Total Reduced Sulphur

 Parameter.
Test Start ] ' T ADIil 29, 2015 08:25 B -
Test Finish April 30, 2015 08:25 -
Average exhaust gas concentration {ppm dv) 6.30 -

Maximum 4-hour roling average exhaust gas 1.7 20
conceniration {ppm dv) :

Legend:

pem dv Parts per million, dry volume.

The maximum 4-hour roling average observed during the testing was 11.7 pPm (dry basis), which

is below the stack emission limit of 20 pPpm presented in Table 5 of the facility's Approval {No. 2011-
076657-A01}.
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4.3 RECOVERY BOILER

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

Table 4.5 Source Tesling Resulls - Recovery Boller - Particulate Matter

I

Tes! Dote s | B | e : :
Test Start 09:45 13:20 08:12 - ~
Test Duration (min) 120 120 120 120 -
Volume of Gas Sampled (Rm?) 1.42 1.58 1.87 1.62 -
Average Isokineticity (%) 96.9 101 107 102 -
Total Volume of Moisture Collected _
in Impingers [mL) 393 443 587 474

Particulate Matter From Fitter and )
Probe Wash {mg) 15.5 8.58 0.20 8.08

frggi}culcte Matter From Impingers 1.50 1.04 1.47 1.34 R
_ExhaustGasParameters ‘“.E.L*';m*:.a”'"ui“A_’-"_“J'Mﬁt”‘;‘i.mﬂﬁMJ
Exhaust Gas Temperature {°C) 65.5 65.5 48.1 T b6.4 N
Exhaust Gas Moisture Content {%5) 27.4 27.6 29.9 28.3 -
Exhoust Gas Velocity {m/s) 11.8 12.7 14.3 12.9 &
Exhaust Gas Volumetric Flow Rate .
{Rm3/s) 70.7 76.2 84.5 77.1

Oxygen - Oz (%) 6.72 6.64 5.31 6.23 -
Carbon Dioxide - COz (%) 7.97 8.02 9.59 8.53 -
Concentration at 1% O {mg/Rm3) 7.61 3.76 0.07 3.81 77
Emission Rate {g/s) 0.77 0.41 0.01 0.40 -
Legend:

°C Degrees Celsius.

m/s Metres per second.

Rm/s  Dry cubic mefres per second at reference conditions [25°C and 101.3 kPay).

mg/Rm? Milligrams per dry cubic metre ot reference conditions (25°C and 101.3 kPaj.

kg/hr Kitograms per hour,

The average measured concentration of particulate matter was 3.81 mg/Rm? (comected to 11% Oa),

which is below the current stack emission limit of 77 mg/Rm? presented in Table 5 of the facility's
Approval (No. 2011-0746657-A01 ).
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Table 4.6 Source Testing Results - Recovery Boiler - Combustion Gases

- — . - — P [ T pe e

diesten i T A e T e _
Test Dale July 23, 2015 July 23, 2015 -
Test Duration {min) 3¢ 30 30 J0
Exhaust Gas Volumetric Flow
Rate (Rm3/s) 70.7 76.2 84.5 77.1
Concentration (ppm) 271 4.71 4.57 4.00
Concentrafion {mg/Rm?3) 4.97 8.58 7.41 7.05
Emissions Rate {kg/hr) 1.81 .39 3.64 295
Concentration {ppm) 66.6 63.1 59.4 63.0
Concentraiion {mg/Rm?) 125 119 112 119
Emissions Rate (kg/hr) 319 32.6 34.0 328
Concenfration {ppm) 96.1 120 236 151
Concentration (mg/Rm3} 110 137 270 172
Emissions Rate {kg/hr) 28.0 37.6 820 49.2
Legend:
RmM¥s  Dry cubic metres per second at reference conditions [25¢C and 101.3 kPa),
ma/Rm? Milligroms per dry cubic metre at reference condifions (25°C and 101.3 kPal.

| kg/hr Kilograms per hour.

The emission rates for SOz, NOx and CO for the Recovery Boiler were 2.95 kg/hr, 32.8 kg/hr, and
49.2 kg/hr, respectively.

4.4 SMELT DISSOLVING TANK

The results of the source emissions testing for total porticulate matter from the Smelt Dissolving Tank
exhaust stack are in Table 4.7. The results of the source emissions testing for combustion gases and total
reduced sulphur are in Tables 4.8 and 4.9, respeactively,

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

Test Date July 21,2015 | July 22, 2015 July 22, 2015 - -
Test Start 09:00 12:45 15:55 - -
Test Duration {min) 100 100 100 100 -
Volume of Gas Sampled R
{Rm?3) 0.92 0.81 0.86 0.84

Average Isokineficity (%) ?1.1 97.4 93.2 23.9 -
Total Volume of Moisture _
Collected in Impingers {ml) 695 642 610 649

Particulate Matter From Filter B
and Probe Wash {mg]) 438 770 533 581

Parlicutate Matter From

Impingers {mg) 29.4 218 13.7 21.7
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Table 4.7 Source Testing Results - Smelt Dissol

1 y L

ving Tank

- Particulate Matter

IRLA s

Pulp Production )

| {adubmt/day) 701 701 bbb

Exhaus AT R R R e S A
Exhaust Gas Temperature R
i°C) 77 83 78 79
Exhaust Gas Moisture )
Conient (%) 50.5 31.8 49.2 50.5
Exhaust Gas Velocity (m/s) 8.53 7.28 7.59 7.80 S
Exhaust Gas Volumetric Flow )
Rate (Rmd/s) 4.16 3.42 3.77 3.78
Oxygen - O» (%) 20.9 20.9 20.9 20.9 -
Carbon Dioxide - CO; (%) 0.0 0.0 0.0 0.0 =
Iotal Particulote matter - PM
Concentration (mg/Rm?3) 474 951 622 682 -
Emission Rate {g/s) 1.97 3.25 8,44 2.08 -
Emission meftric > (kg/adubmt) 0.29 0.40 0.29 0.33 0.50
legend:
°C Degrees Celsius.
m/s Metres per second.
Rm3fs  Dry cubic mefres per second at reference conditions {25°C and 101.3 kPalj.
mg/Rm? Miligrams per dry cubic metre at reference conditions {25+C and 101.3 kPa),
kg/hr  Kilograms per hour,
adubmt Reference production rate in air dried unbleached metric tonnes.

The average measured emission rate of particulate matter was 0.33 kg/adubmt, which is below

the stack emission limit of 0.50 kg/adubmt presented in Table 5 of the facility's Approval {No. 2011-
076657-A01).

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

il Ti ;
Test Dale July 21, 2015 July 22, 2015 July 22, 2015 -
Test Duration (min) 30 30 30 30
Exhaust Gas Volumetric Flow Rate {Rm3/s} 4.16 3.42 3.77 3.78
Concentration (ppm) ND ND ND ND
Concentration {mg/Rm3) ND ND ND ND
Emissions Rate (kg/hr) ND ND ND ND
Concentration {ppm) ND ND ND ND
Concenlration {mg/Rm?) ND ND ND ND
Emissions Rate (kg/hr) ND ND ND ND
Carbon Monoxide - CO
Concentration (ppm) ND ND ND ND
Concentration {mg/Rm?3) ND ND ND ND
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Table 4.8 Source Testing Resulis - Smelt Dissolving Tank - Combustion Gases
| Paramafer e e R g SRR R T ¥ 7

Emissions Rate {kg/hr)
Legend:

Rm3/s  Dry cubic melres per second at reference conditions {25°C and 101.3 kPa).
ma/Rm? Milligrams per dry cubic metre at reference conditions {25C and 101.3 kPa).
kg/hr  Kilograms per hour,

ND Not detecied,

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

Table 4.9 Source Tesling Resulis - Dissoiving Tank - Total Reduced Sulphur

: T RS AT . %
mefer : | 24-hour TRS Monitoding

| P
LA AL

Test Slart Aprll 28, 2015 17:40
Test Finish April 29, 2015 17:40 -
Avercge exhaust gas concentration {ppm dv) ND nl
Maximum 4-hour roliing average exhaust gas

: 382 ni
concentration (ppm dv)
legend:
rppmdv Parts per milion, dry volume.
nl No limit established,
ND not detecied

The average TRS measured was below the detection limit of the sampling system. The maximum 4-hour
roling average observed during the testing was 3.82 ppm (dry basis). There is no stack emission limil
specified in the facility’s Approval (No. 2011-076657-A01).

4.5 POWER BOILER

The results of the source emissions testing for total pariculate matter and combustion gases from the
Power Boiler exhaust stack are in Tables 4.10 and 4.11, respectively.
fable 4.10 Source Testing Resulls - Power Boliler - Parficulate Matter

Parameder

Test Date ' | uy23.2005 | Juiy 23, 2015 “luly 24, e ' }

Test Start 09:42 13:25 08:00 - -
Test Duration {min) 120 120 120 120 -
Volume of Gas Sampled (Rm?) 1.42 1.63 1.61 1.62 -
Average Isokineticily (%) 98.6 101 101 100 -
Total Volume of Moisture Collected

in Impingers {ml) G 258 238 233 )
Particulate Matter From Filter and

Probe Wash (mg) 97.2 97.3 208 134 -
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T

Source Testing Resulls - Power Boiler - Parficulate Matter

23.7 1.2 3.7 9.5

_Exhaust Gas Parameters R T A T2 R R R R R SR T 0 B
Exhaust Gas Temperature (°C) 539 54.8 57.4 56.0 -
Exhaust Gas Moisture Conlent {%) 14.4 17.7 16.7 16.3 o
Exhaust Gas Velocity jmy/s) 9.7 20.3 19.7 19.9 S
Exhaust Gas Volumetric Flow Rate )
{Rm3/s) 40.0 323 38.9 39.4

Oxygen - Oq (%) 16.1 17.0 13.2 15.4 -
Carbon Dioxide - CO; (%) 2.53 224 4.23 3.00 o
Total Particulate Matter - PM

Concentration at 11% 0, {mg/Rm?) 125 150 167 148 150
Emission Rate {g/s) 2.40 234 5.03 3.26 -
Legend:

°C Degrees Celsius.

m/s Metres per second.

Rmd/s  Dry cubic metres per second of reference conditions (25¢C and 101.3 kPay).

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

kg/hr  Kilograms per hour.

The average measured concentration of particulate matler {comected to 1% Oz} was 148 mg/Rm?,

which is below the stack emission limit of 150 mg/Rm3 presented in Table 5 of the facility’s Approval
(No. 2011-076457-A01).

Table 4.11 Source Tesling Resuits - Power Boiler - Combustion Gases
Test Date July 23,2015 | July 23, 2015 July 24, 2015 S
Test Duration {min) 30 30 30 -
Exhaust Gas Volumetric Flow Rate {Rm?/s) 400 39.3 38.9 39.4
] P
Concentration [ppm) ND ND ND ND
Concentration (mg/Rm?) ND ND ND ND
Emissions Rate {kg/hr) ND ND ND ND
itr. -
Concentration (ppm) 8.9 17.6 36.7 24.4
Concentration {mg/Rm?) 35.5 33 9.1 459
Emissions Rate (kg/hr) 5.1 4.468 9.67 6.49
ngxide -
Concentration (ppm) 1,037 235 388 554
Concenfration {mg/Rm?) 1188 269 444 634
Ermnissions Rate (kgy/hr) 171 38.1 62.2 20.4
Legend:
Rmy/s  Dry cubic mefres per second ot reference conditions {25°C and 101.3 kPay).
mg/Rm? Milligrams per dry cubic metre at reference conditions {25°C and 101.3 kPa).
kg/hr Kilogroms per hour,
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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, respeclively. No
SOz was detected,

4.6 HIGH LEVEL ROOF VENT

The results of the source emissions testing for combustion gases and total reduced sulphur from the High
Level Roof Vent exhaust stack are in Tables 4.12 and 4.13, respectively,

Table 4,12 Source Testing Results - HLRV - Combustion Gases

= e

Test Duration {min) 30 30 30 30

Exhaust Gas Volumetric Flow Rale (Rm?/s) 30.9 308 31.0 309

suiphur Dioxide SO,

Concentration (ppm) 1.76 1.66 1.66 1.70

Concentration (mg/Rm3) 4.62 4.35 4,36 4.44

Emissions Rale {kg/hr) 0.51 0.48 0.49 0.49

Concentration {ppm) 18.9 19.6 18.7 19.0

Conceniration {mg/Rm3) 35.5 368 352 358

Emissions Rate (kg/hr) 3.95 4.09 3.93 3.99
rbon nExide -

Concentration (ppm} 132 138 145 138

Concentration {mg/Rm3) 151 157 164 158

Emissions Rate (kg/hr) 16.9 17.5 18.5 17.6

legend:

RmM¥/s  Dry cubic metras persecond at reference conditions {25°C and 101.3 kPa).

ppm Parts per milion by volume at reference conditions,

mg/Rm? Miligrams per dry cubic metre of reference conditions {25°C and 101.3 kPa}.

ka/hr Kilograms per hour,

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

Table 4.13 Source Testing Results - High Level Roof Vent - Total Reduced Sulphur

P

| Parcmeter | 24-hourTRS Moniforing f o

pe Sl bl .  mnas . S Eb A e - = k| p— 2 ]
Test Start July 22, 2015 0B:45 -
Test Finish July 23, 2015 08:45 -
Average exhaust gos concenlration ippm
av) 36.0 nl
Maximum 4-hour rolling average exhaust gas 57 Nl
concentralion (ppm dv)
Legend:
ppmdv Parts per million, dry volume.
nl No limit established.

The maximum 4-hour roling average observed during the testing was 57 ppm (dry basis). There is no
stack emission limit specified in the facility’s Approval (No. 201 1-076657-A01).
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4.7 SUMMARY OF RESULTS

Currently there are specified regulatory limits in the facility's approval {2011-076657-A01} for emissions of
PM and/or TRS from four of the five exhaust stacks listed. The measured concentration of PM from the
Lime Kiln, the Smelt Dissolving Tank, the Power Boiler and the Recovery Boiler were all below their
respective regutatory stack limits. The maximum 4-hour roling average concentration of TRS from the
Lime Kiln was below the regulatory limil. No limit for TRS is specified for the Dissolving Tank or 1he High
Level Roof Vent in the facility's approval.

5.0 CLOSURE

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

Stantec makes no representation or warranty with respect to this report, other than the work was
undertaken by trained professional and technical staff in accordance with generally accepted
engineering and scientific practices current at the time the work was performed. Any information or

facts provided by others and referred o or uvtilized in the preparation of this report was assumed by
Stantec to be accurate.

This study was undertaken exclusively for the purpose outlined herein and was limited 1o those
contominants and sources specifically referenced in this report. It should be noted thal the
measurements were taken over a relatively short time period on-site, and the emissions resulls may be
considered representative only for the conditions present at the time of testing. This report cannot be
used or applied under any circumstances to another localion or situation or for any other purpose
without further evaluation of the data and related limitations.

This report was developed by Tristan Blair-Hicks, EIT, and reviewed by Gillian Halcher, M.A.Sc. and Vicki
Corning, P.Eng.
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@ Stantec

if you have any questions regarding the contents of this re
please do not hesitate to contact the undersigned.

WA Oy

Environmental Services
Tel: {504) 452-7000

port, or require any additional information,

Vicki Corning, P.Eng.
Senior Associate, Environmental Services
Tel: (506) 452-7000
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Appendix A

Pre-test plan



Stantec Consulting Lid.
102 - 40 Highfield Park Drive
Dartmouth NS B3A 0A3

Tel: (902) 468-7777
@ Sta ntec o (902) 468-9009

February 20, 2015
File: 121413454

Aftention: Mr. Mare Theriault
Nova Scotia Environment

20 Pumphouse Road

Pictou, NS B2H 5Cé

Dear Mr. Therdault,

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

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

Introduction

Northern Pulp is required to perform source emissions testing on the Recovery Boiler, Lime Kiln,
Smelt Dissolving Tank, Power Boiler and the High Levei Roof Vent 1o fulfi the conditions specified in
the current Certificate of Approval (CoA) to Operate 201 1-076457-R03. The required annual
testing for 2015 consists of:

* Recovery Boiler and Power Boiler particulate matter testing 4 times per yvear;

¢ Llime 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 2
times per year;

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

* One Chlorine {Cl) and Chlorine Dioxide {ClO2) event per year on the bleach plant exhaust
(High Leve! Roof Vent being the source of these emissions).

Test Program Organization
The source emissions testing will be performed for:
Company Nome: Norihern Pulp

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

Position: Environmental/Technical Leader
Tetephone Number: (902} 752-8441
Email: 2northernpulp.com

Deslgn wilh cormmunity in mind
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Reference: Pre.Test Plan for Source Emissions Testin

Pletou Mill - 2015 Calendar Year

Sampling Company:
Project Manager:
Telephone Number:
Fax Number;

Email:

Key Sampling Team:

Source Emissions Testing Pregram

The proposed source emissions testin

presented in Table 1.

Stantec Consulting Lid.
Gillian Hatcher
(202) 468-7777
(902) 448-9009

ZStantec.com

g Northern Pulp,

support from other staff as needed)

(with

g methodology and proposed sampling timeframes are

Table 1 Source Emissions Testing Matrix
Number Number
Source of Tests Parameter Sampling Method Proposed Timeframe
of Visils
per Visit
Total Particulole Winter, Spring.
R i 3 Malter {PM) EPS 1/RM/8 Summer, Fall
ecovery - -
. " Winter, Spring,
Boiler 4 3 Combustion Gases EPS 1/RM/15 Summer, Fall
1 Particle Size Analysis Microscopic technique Fail
Total Particulate Winter, Spring,
4 Matter [PM) SR summer, Fal
oL Winter, Spring
Boiler 4 3 Combustion Gases EPS 1/RM/15 summer, Fal
1 3 Particle Size Analysis Microscopic technique Fall
Total Parliculate .
2 3 Maller (PM) EPS 1/RM/8 Spring, Fall
Lime Kil 2 &) Combustion Gases EPS 1/RM/15 Spring, Foll
ime Kiin
' ] 3 Particle Size Analysis Microscopic technique Fall
Total Reduced .
2 3 Sulphur {TRS) US EPA Method 16B/C Spring. Fali
Total Particulate .
2 3 Malter (PM) EPS 1/RM/8 Spring, Falt
Disss'gﬁ'iL 3 Combuslion Gases EPS 1/RM/15 Spring, Fall
Tank g 1 3 Parlicle Size Anclysis Microscopic technique foll
Total Reduced .
2 3 Sulphur {TRS) US EPA Method 16B/C Winler, Summer
High Level 2 3 TgL?;ﬁSf’t‘;‘R’;d US EPA Method 16B/C Spring, Fal
Roof Vent
2 3 Combustion Gases EPS 1/RM/15 Spring, Fall

DBasign with community in rind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Pictou Mill - 2015 Calendar Year

Table 1 Source Emissions Testing Matrix

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

Timeframes are as follows based on the opproval deadiines-Winter: January-mMarch 31, 2015, Spring: April - June 30, 2015,
Summer: July-Seplember 30, 2015, Fall: Oclober-December 31, 2015

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

Preliminary Testing: Upon arrival at each sampling location, Stantec will set up the source emissions
testing equipment and conduct a preliminary survey 1o measure the average velocity, flue gas
compaosition, 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 to
conduct isokinetic sampling (where the velocity of the gas entering the nozle is equal to the gas
velocity in the stack) for particulate matter during the official testing part of the work. Verification for
cyclonic or reverse flow will also be conducted during the preliminary survey, occording to
procedures outiined in the Environment Canada reference method EPS 1/RM/8.

Should fluctuations in the velocity pressure at a selected traverse paint exceed 20% of the
average pressure for that point; the diameter of the testing cross section will be reduced to
include only those areas along the traverse which meet this requirement {less than 20% of the
average). Although the diameter may be reduced, the number of sampling points along each

traverse will remain the same as determined from EPS 1/RM/8, Method A, using the equivalent
diameter.

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

Particulate MaHer: The source emissions testing of the Recovery Boiler, Lime Kiln, Smeli Dissalving
Tank, and the Power Boiler for total particulate matter will be conducied in accordance with the
Environment Canada reference method EPS 1/RM/8, entitled "Measurement of Releases of
Pariculote from Stationary Sources”. In addition the alignment approach, as specified in the US

EPA Guidance Document — GD-008. will be applied when source testing the Lime Kiln due 1o the
cyclonic flow this source exhibits.

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

Dasign wilh community in mind
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Reference: Pre-Test Plan for Source Emissions Testing Northern Pulp,
Plctou Mill - 2015 Calendor Year

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

For all source tests, leak checks of the sampling train will be performed as per accepted US EPA
and Environment Canada methods. For each official test, two {2) traverses with up to twelve (12)
sampling points per traverse will be used. Sampling will be conducted for five {5} minutes per
sampling point, up to a maximum sampling time of 120 minutes per test,

The amount of material caught in the impingers will be determined gravimetiically and reported
separately from the calculated total particulate matter emissions. All particulate matter samples
will be recovered and analyzed at the Stantec laboratoery in Fredericton, NB.

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

The particle size analyses will be performed by MVA Scientific Consultants, based in Duluth, GaA,
using a JEOL JSM-4500F field emission scanning efectron microscope operating in automated
mode under the contro! of a Thermo Scientific Noran System SIX x-ray analysis system, using their
automated particle size analysis method.

Total Reduced Sulphur: The source emissions testing of the Lime Kiln, the Smelt Dissolving Tank and
the High Level Roof Vent for total reduced sulphur will be conducted in accordance with US EPA
Method 16B. In this method, the sample is extracted from the exhaust gas of the stack through a
heated Tefion ine. The sample is chilled and then passes through an $O2 analyzer to measure SO
frorn the source. The sample exits the analyzer and is then passed through a furnace where all
sulphur compounds in the gas stream are thermally oxidized to SO, this SO2is measured in a
second inline analyzer. The difference in the initial 502 and the final SOz measurement is the total
reduced sulphur concentration (reported as H2S). The analyzers are both Western Research 503
non-dispersive ultra-violel (NDUV) continuous analyzer. Monitoring will be conducted continuously
over a 24 hour period as required by the approval condition.

Chlorine, Chlorine Dioxide (Cls, ClOz): Sampling will be conducied in accordance with NCASI's
sampling method which consists of the extraction of a sample bubbling through midget impingers
and subsequent analysis by titration. The sampling train for the Ci2 and CIO; consists of series of
three mini impingers, connected by Teflon tubing. The first two impingers each contain 20 ml of
potassium iodide (KI) solution buffered with potassium di-hydrogen phosphate {KH2PQ4). The third
impinger contains silica gel to remove any remaining moisture from the gas skream. The impingers
are cooled by an ice bath, and the dried gas is then drawn through the sampling train with o
calibrated pump. Total sampling time for each test is sixty {60) minutes.

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

Following completion of each test for Cl and ClOs, the contents of the first two impingers are
combined in a pre-cleaned beaker. Subsequent analysis via fitration will be performed onsite by
Stantec. The combined impinger solutions and de-ionized water rinse of the sample line and
emply impingers would be fitrated with sodium thiosulphate soiution (0.010 N). The volume of
titrant required to reach the first colorless endpoint would be recorded on a recovery data form.
Five (5) ml of 10% sulphuric acid would be added to the sample and the titration continued. The
volume of fitrant required to reach the second coloriess endpoint would be recorded on a
recovery data form. These titrations would be conducted on site shortly following sampling by one

of the field staff during the tesling due to the instabiity of the samples, which begin to degrade
after 24 hours,

Combustion Gases:

The combustion gases (02, COz, CO, NOx, and SO2) will be sampled according to the Environmeni
Canada reference method EPS 1/RM/15, enlitled Reference Method for the Monitoring of
Gaseous Emissions from Fossil Fuel-fired Burners. In this method, samples of flue gas are drawn
through a probe, non-isokinetically, from g single point near the centre of the stack. An ENERAC
Model 500 Micro-Emission Analyzer, manufactured by ENERAC Inc., will be used to conduct the
sampling. The Model 500 is equipped with a flue gas probe that has an integrated filter trap and
condensate trap, and a housing unit that contains the pump and the electrochemical cells which
ore used to measure concentrations of suiphur dioxide, nitrogen oxides, carbon monoxide,
carbon dioxide, and oxygen.

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

Repeorting

As per Approval No, 201 1-076657-R03, actual particulate matter emission rates will be reporied in
units of g/s. The concentration released to the atmosphere will be reported in units of mg/m3 at
reference conditions of 25 °C and 101.3 kPa corrected for 11 % oxygen for the Recovery Boiler and
Fower Boiler and in units of kg/adubmit for the Lime Kiln and the Dissolving Tank. Fine particulate
matter concentrations for the Lime Kiln, Dissolving Tank, Power Boiler and Recovery Boiler will be
reported in units of mg/m? at reference conditions of 25 °C and 101.3 kPa corrected for 1 1%
oxygen. Total reduced suiphur 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 in
unils of g/s and the concentrations releosed to the atmospheric will be reported in units of mg/m3,

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

to Nova Scotia Environment {NSE) for review and approval within 40 days of completing the
testing.

Dasign with community In mind
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Sompling Localions

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

Figure 1 Source Emission Testing, Method 5 Sampling Train
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Figure 2 Source Emissions Testing, Sample Location Details
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A summoary of the sample location details is provided in Table 2.

Table 2 Samplie Location Details
Power
Smelt
Recovery Boiler High Level
Parameter Boller Lime Kiln Dissoling | scrubber | Roof Vent
a Stack
Stack Height - Abave Grade {m) &% 37 51 51 635
l?:;meier / Equivalent Diameter 3.5] 1.293 1.22 1.93 1.83
Stack/Duct Description Circular Circular Cireular Circular Circular
Stack Orientation Vertical Vertical Vertical Vertical Verlical
Location of Source Tesling In Stack In Stack In Stack In Stack In Stack
Number of Sample Poris 4 2 2 2 1
Sample Port Diameter {m) 0.1 0.15 0.1 0.1 0.1
Location Upstream from any .
Disturbance, >2 2 - &
Location Downstream from any )
Distutbance, s . 6 i
Ideal or Non Ideal Flow
Characteristics at The Sample Not Ideal Not Ideql? Not tdeal Not Ideal -
Localion!
1 {for TRS
. 24 (for PM) 20 {for PM} 24 {for
Total Number of Somple Points 24 (for PM} 1 (for TRS) I tfor TRS) PM) ocnlcci) gl,
Number of Sample Poinls per
Traverse {PM sampling) 12 12 10 12 o)
Sample Time per Point for PM
samples {rmin) 3 & 3 2 po
Sample time per Test for PM {min) 120 120 100 120 NA
30 {for
Sample time per Test for TRS)
combustion gas (min) 30 30 = e &0 {for CI,
ClO2)
sample time per Test for TRS {min} NA 1.440 1,440 NA 1.440

any flow disturbance.

' The exhaust gas flow characteristics at the
located In a sirgight section of stack at leas

*The lime kiln sarmpling location has been chan
¥Field measuremeni - o be confirmed during the Winter/Spring Event

ged from ideal to not ideal due 1o the cyclonic flow.

sompling location are referred to as being “Ideal” if the sample poris are
t eight stack diameters downstream and two stack diometers upstrearn of

Quality Assurance / Quality Control

Throughout the slack testing program, rigorous quality assurance and qudlity control procedures
will be applied to ensure the collection of reliable, representative, and reproducible emissions

data. All equipment will be calibrated according to the protocols as prescribed by Environment
Canada, and the US EPA. These calibrations include the following:

D-asign with community in mind
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Pitots: calibrated in a wind tunnel with probe and nozzles attached;

Gas meters: calibrated against a critical orifice set:

Thermocouples: calibrated using a potentiometric technique;

Nozzle: four diameter measurements made using a micrometer across the

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

Calibration data will be provided in the final report.

Quality control checks will be performed at several stages during the tesling program to ensure
the collection of representative samples and the generation of valid results. These checks are
performed by test personnel throughout the program under the guidance of the source testing
crew chief. The Quality Conirol (QC) checks include the following:

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

* Field checking of standardized forms by a second person o ensure accuracy and
completeness;

s Strict adherence to sample chain-of-custody procedures:
¢ Use of oppropriate field blanks {e.g.. filter and solution samples); and
* Leak checks of sample trains.

Allinternal quality assurance and quality control procedures will be strictly adhered to during all

test programs to ensure the production of useful and high quality dala throughout the course of
the program,

Qualifications of Source Tesling Team

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

Senior Reviewer:
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Project Manager and Report Writer:
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Source Testing Team;
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Table 3 Proposed Schedule

Event Proposed Date Scope

il February-March 31 {March 9 week) chgf;:;g %’:3( ?g;v =r Boller PM, gases,

09| spiane s T e i it g o
Sumrer July-Sept. 30 Ei‘s:cﬁ:;g E::..c:c F;g;ver Boiler PM, gases,

Closing

Your timely written approval of this pre-test planis greatly appreciated. If you have any questions,
please do not hesitate 1o contact me directly at (902} 448-7777.

Regards,

STANTEC CONSULTING LTD.

Autinblaetelu/ O me;

Gillian Hatcher Vicky Corning

Project Manager - Environmental Services Team Lead

Phone: (902) 468-7777 Phane: (506) 457-3200

Fax: (902) 468-5009% Fax: {506) 452-7652
@stantec.com dstantec.com

v 121 4haclive\ 12141 Jox', 1 2141 3458 _201 S.stack_tesing_npireporiing’ pre-lest plan’ pre-test p'an northern pulp_2005_ve.docx
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Appendix B

Cadlibration Data



PROBE PITOT DP
{mm H20)

VALLEY ENVIRONMENTAL CALIBRATION SERVICES

PITOT TUBE CALIBRATION REPORT

CLIENT - Stantec
PROBE ID - ZFT M3
NOZZLE - #8-0.250"
DATE - February 23, 2015
FAN_SI_’EED STANDARD PROBE
_ PITOT PITOT
m/s : (mm H20}  {mm H20}
0.00 0.00 0.00
12.2 8.90 14.10
13.6 11.10 17.80
151 13.70 21.80
16.7 16,70 26.40
18.1 19.70 3110
PITOT FACTOR Cp = 0.794

PITOT- 2fTM5 NOZZLE - #8-0.250"
February 23, 2015

STANDARD PITOT DP (mm H20)

Technician: T. R!an

Signature ~ZR pwin G—
VALLEY ENVIRONMENTAL SERVICES Tunnel

160 Pony Drive #1 Std. Pitot Cp
Newmarket, Ontario L3Y 7B6 Static

PH: (905) 83010136 Barometric
FAX: (905) 8300137 Temperature

Abs Static

VES
0.999
-0.25
29.15
635
20.13




VALLEY ENVIRONMENTAL CALIBRATION SERVICES
PITOT TUBE CALIBRATION REPORT

CLIENT - Stantec
PROBE ID - SFT M5
NOZZLE - #10-0.3125"
DATE - February 24, 2015
FAN SPEED STANDARD PROBE
e PITOT - PITOT
m/s : (mm H20) {mm H20)
0.00 0.00 0.00
124 9.00 12.90
13.9 11.40 16.20
15.3 13.80 19.90
16.8 16.70 23.60
18.1 19.40 28.00
PITOT FACTOR Cp = 0.836
PITOT - SFT M5 NOZZLE - #10-0.3125"
February 24, 2015
5 >
=
28 20
& E 15
mE
o= s
0 e e i ol s ilemeds i v R e T bl i i uln

STANDARD PITQT DP (mm H20)

Technician: T. Rxnn
Signature /N

VALLEY ENVIRONMENTAL SERVICES Tunnel VES
160 Pony Drive #1 Sud. Pitot Cp .999
Newmarket, Ontario L3Y 7B6 Static -0.25
PH: (905) 8300136 Barometric 287
FAX: (905) 8300137 Temperature 65

Abs Static 28.68




VALLEY ENVIRONMENTAL CALIBRATION SERVICES
PITOT TUBE CALIBRATION REPORT

CLIENT - Stantec
PRORE ID - 8-1FT M5
NOZZLE - #6- 0.1875"
DATE - March 3, 2015
FAN SPEED  STANDARD PROBE
PITOT PITOT
m/s (mm H20) {mm H20)
0.00 0.00 0.00
12.1 8.70 13.00
13.7 11.20 16.8()
15.2 13.90 20.70
16.6 16.50 24.70
18.1 19.70 29.90
PITOT FACTOR Cp = 0.816

PITOT- 8-1FTM5 NOZZLE - #6-0.1875"

March 3, 2015

% 35

= ~ 30

o825

T 20

wE 15

8= 10

E g ¢ '.L.'....‘-.::;E;:;L.’-.:.. .'.:."_'.'.-...__.._I-i‘i.-t-..'}_'_.,_'_- f el S R e S

STANDARD PITOT DP (mm H20)

Technician: T. Ryan
Signature ’ﬂmﬂ ') N
VALLEY ENVIRONMENTAL SERVICES Tunnel VES
160 Pony Drive #1 Std. Pitot Cp 0.999
Newmarket, Ontario L3Y 786 Static -0.25
PH: (905) 8300136 Barometric 29.1
FAX: (905) B30 0137 Temperature 65

Abs Static 29.08




Pre-Test Dry Gas Meter - Control Unit Calibration

Date : 6/29/2015
Barometric Pressure, Pb : 29 7
Model Number : 1646
Calibrated By : JUB

Job #:
Orifice Dry Gas Mater ?emperatures (5] Tima,
Manometer Yolume, Vm (cu.ft) Dry Gas Meter theta
Setting, deltaH Total Outlet, JAverage,| (min)
{in. H2O) to tm
09 5430 64 65 10
15 5353 66 86 8
| 2.3 : 5803 : £7 67 7
Calculations
Orifice Manomater Dry Gas Correction Orifice Pressure Differential (delta ﬁ@) Qrifice
Setting, deltaH Factor, gamma yvielding 0.75 cfm of air at 68F and 29.92 in,Hg Coefficient
{in, H20) {Tolerance = 0.95 - 1.05, +/-1.5% of avg) as in. H20 (Tolerance = +/- 0.15 in.)y Ko
09 1038 1.590 0758
15 1.030 1776 0723
23 1.032 1.770 0.723
Averaga— 1,033 1.712 0,734




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES i

1) Select Swea cnical onfices (o calibrate he dry gas meler which bracked the expacied operaling rangs
2) Record barometnc prassura before and after calibration procadure
3 Run al tested vacuum (from Oniice Calbratron Report), for a period of tme
¥ 1o achieve 3 total valurme of § cublic fset.
4} Record data and information in the GREEN colts, YELLOW cells are cakutated

INITIAL FINAL AVG (Py)
DATE.] srosuts METER SERIAL #:] 17485060 BARGMETRIC PRESSURE. (in Nq}: 7 IF ¥ VARIATION EXCEEDS 2.00%,
METER PART #:] 1400 CRITICAL ORIFICE SET SERIAL B 1483y ORIFICE SHOULD BE RECALIBRATED
w TESTED TEMPERATURES 'F ELAPSED
FACTOR | VACUUM DGM READINGS AMBIENT| DGM INLET |DGM OUTLET| oM {ITIME pwin)| | ioam am m {2 [£]] 4
!omﬂce 1 RUNZ| (ava) {in Hg) MITIAL FINAL NET {V.) IMITIAL FINALIINITIAL FINAL|  AVG L] {in H,0) VaiSTD} | V. I8TD) Y VARATON B | AHg |
1 0.4184 » o801 [T 1] 420 203 8 | es | & | & a4 10.00 099 S 28454 L LR
15 2 04184 38 586.03 447 1440 0.4 g0 ) oo | 84 | 63 | esas 10.00 o S4414 16443 §1:514 15
) 0.4184 18 [ 990.90 4% 05 e {08 | o5 | o3 | ess 10.00 a.00 Sdipe a4y Lo 18
== AVG e 100 o
V| omes AL Som L gposzs | sa0 | w3 les |er) e lesfoesrs | ww || amw | gosy  smus 10% k.|
18 | 2 | cses 11 190828 | tmest | sae0 205 | o7 | o7 ! a8 | es | sars | umo 150 L% suns 100 1
3 o 17 10081 | 101500 8350 0.8 87 | er | o8 | e8| sas 2.00 1.0 a8 25138 109 in
— m—— AVG = 100 EkH
1 24307 1 tmsps | 102177 a410 ms 5 | el o8 | ot o7 1.00 % FXre] Asa 0% i
23 2 o807 18 18T | Voares a0 -] o8 | e | o7 | e8| ma 7.00 1% 27067 55037 103 oAz
b o.6307 18 107738 | 103337 810 ] % | = | o8 ] 67| erms 1.00 % L0060 e 1t i
— AVOs 1033 218
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
Fhe folicwshg squatans e ctad B calculate (e standis] volumes of ar passsd Picugh the DG, Wy (3t), and th ol e,
Vo {aic). ot he OGM ealbratin tactor. ¥ Thess sztions are Y coicuieind e Hove AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = -

ersat ang [T
1] Vit = K, odme Phar + LA (13 5} = Net volume of gas sample passed ikrough DGM, comecled 1o standard cosditiam
L e

Tm K, & 1764 "Rin HQ (Engtwn), 0 3858 "Wimm g | Metre)
T. v Absokds DGM svg femperanse R - Engian, *K - Metse: iHg = (m_g * AH £V fsta)
e v,,(-m:) (v V. )
) Feru = K'» —s * Volume of gas samplo passad thiough Ihe critical onfice, covected lo slandard cosdiaens

Toms ® Absohita armiverd tymparaturs ('R - Ergien, *K - Metnc|

K= Avetage K factor from Crtiend Onfice Catbraton

3 ¥ * DGM calbration fattor

2015-08-29- 1648 xsx



Pre-Test Dry Gas Meter - Control Unit Calibration

Date : 6/29/2015

Barometric Pressure, Ph: 297
Model Number : 1848
Calibrated By : JU8

Job #:
Orifice Dry Gas Meter Tamparatures (F} Time,
Manometer Volume, Vm (cu.ft} Dry Gas Meter theta
Setting, deltaH Total QOutlet, |[Average, (min)
{in. H20) to tm
09 5.000 59 61 10
156 4943 B4 65 8
23 5.343 B85 67 7
Calculations
Orifice Manometer Dry Gas Correction Orifice Pressure Differential {delta ﬁ@) Orilice
Setting, deltaH Factor, gamma yielding 0.75 cfm of air at 68F and 29.92 in.Hg Coefficient
{in. H20} {Tolerance = 0.85 - 1.05, +/-1.5% of avg) as in. H20 (Tolerance = +/- 0.15 in.} Ko
1 )] 1118 1602 0757
15 1.113 1.780 0.722
2.3 1.120 1770 0.720
Avarage 1.117 1717 0.733




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

ar2072015

Y 1o achieve 3

total volume of § cubic fest.
4) Record data snd informalion in the GREEN cells, YELLOW ceft are calculated

1) Seiect oo ctical onfices 1o calhirate the dry gas melar which brachel the expaciert operatng range
2) Record baromatne pressure before and after calibration procadure
3 Run al tesie B

INITLAL FINAL AvG (P}
DATE] arzeams METER SERIAL #:| 16805030 BARGMETRIC PRESSURE (i Hg) 207 IF ¥ VARIATION EXCEEDS 2 00%,
METER PART & tean CRITICAL ORIFICE SET BERIAL -] 14834 ORIFICE SHOULD BE RECALIBRATED
x TESTED TEMPERATURES 'F ELAPSED
FACTOR | vacuum DGM READINGS [FT AMBIENT| DIMINLET |oom ouTLET| peM [ e | [oow an i 1?2 [E] Y |
Iomn:s. ] HUN# | (avay fin Mg} INITIAL FiaL | NET (v} INITIAL FINAL|INITIAL FINAL]  AVD [ On K0l | | VaISTO} | v, (STOY Y VARIATION P | AHg I
1 04184 T 54480 078 4580 188 B le! u|n| as 10,00 0.90 A% ssam Lz 18
15 | 2 | ocama 18 sore | sum 5op we ! a2 o} m |eot| o5 | sem 30 iR 2em fRIT) 0
3 04184 18 554.79 53050 Ll 189 R [2] Lil 82 73 10.00 0.90 3038 8473 hhF-3 180
AVGs 1119 AL
1 08085 18 55080 58472 A0 204 o | oo | o2 | & | cars £.00 1.3 4847 L] L1118 in
18 | 2 | omes 18 a2 | soer | a0 [ w3 | o0 | o] e [ea] es 800 1% ipte  amg LT 1
3 G500 18 580.07 STA8) 4.080 203 | 67 | o7 ] 66 | 05| esys 400 1.8 AN 541 uan i
— Avee 1ty 4%
1 0.837 " 57403 e 5340 223 87 L] as 8 X} 1.00 1.0 L2471 AR 1118 in
23 z 08317 1] et e 5340 22 88 | ea ] o8 | & [ 7.00 30 22420 F17E) L1 f B
2 08307 T Lt S00.68 5350 0.1 88 | ] s | a7 ]| etms 7.00 FE ] 43408 59002 Lt sl
e AVG» pRF-] L
USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
nnmmnwnmnmmdummmnmu.v.(mmv-mmu.
Vi [420h. arxf the DGM caklraton actor, ¥ Thess scyaatons are Y cak nhe aove AVERAGE DRY GAS METER CALIBRATION FACTOR, ¥ = -

(L]

2]

h

rmlllll - 'KI ~Fme

By, = K

Fom sl

Ver .
i'm

Phar 0O
Tumb

Phar + (AH 113 6)
Tm

® Mal volume of pas sampile passed hraugh DGM, correcied to standand condions
K, = 17 64 ‘Ri +4g (Engian, 0 358 Kmm Hg (Met <
T.. = Apsolute DGM avg ternperaturs (R - Enghah, K . Metre;

= Volume of gas sample passad through Ihe eriical ortfice, comedled 1o (NS condansy
T ¥ AbSORAR amizert temparatise (R - Engian, *K - Metne;

K'm Avetage ¥ lactor from Crdka Otfice Calbration
= DGM czlibration facior

avenace sty | TIT]

AHg® 0788
V, latd}

Vi

o ng,)

2015-08-29- 1848 dsx



CONTINUOUS EMISSION MONITORS
SYSTEM CALIBRATION AND DRIFT

Client: }ﬂ-TT"T-"' R
Plant: Pk R
Location: i Test No.: [E R oy =0 o G
Date: Apriiggigois T
Project No.: Time Start: 5doPMI 0 3
Personnel; Time Finish: FHOAMII 0 0 )
INSTRUMENT SPAN VALUES
Oxygen (%): ' 25|Carbon Dioxide (%): AN TAE 05
Sulphur Dioxide (ppm): | 500|Carbon Monoxide (ppm): [ R
" |Rs (ppm): ; 500
Initial Values Final Values
Analyzer Systern Cal, System Cal.
Setting Cal. Gas Analyzer System Bias System Blas 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%
CO2 Zero 0.00 0.00 0.00 0.00% 0.00 0.00% 0.00%
[co2 span 20.84 20.86 20.84 -0.08% 20.83 -0.12% -0.04%
lco zero 0.00 0.00 0.00 0.00% 0.4 0.12% 0.12%
llco span 290.0 290.0 280.8 -0.08% 298.1 2.70% 2.78%
llso2 Zero 0.00 0.00 0.00 0.00% 4.1 0.83% 0.83%
SO2 Span 490.0 490.2 490.0 -0.04% 4915 0.27% 0.30%
TRS Zero 0.00 0.00 0.00 0.00% 3.3 0.66% 0.66%
TRS Span 490.0 490.0 498.89 1.78% 481.15 1.77% -3.55%
15:40-16:00
ZERO SPAN
TRS 9.9 496.78
S02 0 498.43

Logger dale 02 01 2016 1:32 actual 30 04 2015 15:37
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Praxair Distribution Mid-stlantic

Ome Steel Road East
Mormisville PA 19067
Tel:{800)638-6360 Fax [215)736-5240

Custemer & Order Informatiun:

PO! WHSE SAINT JOHN NB BRAN

Praxair Order Number 04821650

28 MCILVEEN DR Customer ' O Number STANTEC CONS Gl
SAINT JOHN NB E2J4Y Custanter Reference Number: Cober “:;:.:T:::
Certiffed Concentration: {3fouir frearedt St
Explration Date insaizn22 NIST Traceable
Cylinder Number, CC244607 Analytical Uncertainty:
21,51 % OXYGEN +03%

Balance NITROGEN

Cemifcarion Information:  Cartification Data: 3/18/2014 Term. 96 Months Expiration Date®  3/18/2022

This cylinder was certlfied according to the 2012 EPA Traceability
Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do
Naot Use this Standard if Pressure is less than 130 PSIG

Analyrical Data: (R=Referenca Standara, ZeZam Gas, CuGaa Cancdlate!
1 Component: OXYGEN Refetorca Standard Type: ‘GMIS

Ragquested Concentration 21% Ral Std Cy'ncer ¥ cC2o71id

Ceruf-ed Congentralion. 2153 % Ref Sid. Canc 2058%

Instrumart Used SIEMENS OXYMAT 5F Aol Std Trazuatie 1o EAM # 26594

Aralyucal Methodd PARAMAGNETIC SRM Sample * 71-0-4

Lot Mullpoint Calbeaton, 21172014 SRM Cylndes 8 CALD15TEI
First Analysis Data; Date; 21872014 Second Analysis Data: Data:
Z <] R 2 C; 2155 Cont 2t 53 I 4] R: Q C: 0 Cone:
R N z 0 C: 2155 Cone 153 R 0 0 c 0 Cone:
2: 0 c 218 R 2 Cone: 2153 zZ. 0 c: 0 R 0 Conc:
uom: % Mean Tesi Assay: 21514 UQM; % Mean Teat Assay:

S L Centfied by:

Jeff Gosner

Megha Patel

PGVPID: F32014

= ,,-.."l'j_r..-xmra_:’_ :
YTOCOL GA

Filf Luate

AA2MA

Ni OX21E.AS
3HB020734C3

AS CGA 530
2000peg  Qau

0o ood

r

arTRaton conta) baen +g formaLon 18 Bcculale within the irrwls of the snalytcal
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#ZEPRAXAIR

Praxair Distribution Mid-Artantic
One Sieel Road Fast,

Mormisville, PA 19067

Tel: (B00) 638-6360 Fuax(213) 736 3240
PGVP ID: F32012

-

DocNumber

000002252
pp i

et

Customer

& Order Infurmation:

PCI WHSE SAINT JOHN, NE BRA FPraxaw Order Number 03932335 Filt thre: 1ARAR012
28 MCILVEEN DR Customer P O Number STANEC CONSU ":" :':"":" zf;:;iﬁ::s
) - L] AT b )
SAINT JOHN NB CAN E2MY Customer Reference Number. Chlader Styfe f Chiler, AS CGA 150
Cphider Presvure 4 | plume 000psig  14Q0=y R

Certified Concentration:

Expiration Data; 121312020 NIST Traceabla
Cylinder Number: CC137349 Analytical Uncertainty:
1003 ppm  CARBON MONOXIDE +1%
Balance NITROGEN
Certifeation Information:  Cartification Date. 121312012 Term. 96 Months Expiration Date.  12/2/2020

This cylinder was cartified according to the 1997 EPA Traceability Protocol, Document #EPA-G00/R-97/121, using Procedurs G1

Do Not Use this Standard if Pressura ia less than 150 PSIG

Analyticat Data: [R=Relerence Starderd, 2eZem Gas. CaGay Candtate)
1. Component: CARBON MONOXIDE
Racuesied Concartobon: 1000 ppm
Certfing Coneentration. 1003 ppm
instrument Used HORIBA VIA-510,5/N 577172541
Analytical Method, NON-DISPERSIVE INFRARED
Last Multpoint Canbration; 11132012
Flrst Analyals Data; Date: 12422012
: [ A 1018 ©: 1003 Conc 1803
R: 1014 F 4 1} C: 1003 Conc: 1003
Z € € 1003 R: 1018 Cone: 1003
UoM: PPN Moan Test Assay; 1003 PPM
Analyzed by. . ey g/
/ w" i JU
Megha Pat

Informalion eontained heien has been
malhogs employed and s comploto o
FESME0n ix offared with the Lnderstancing thet any ugs of Ihe nicrmation 18 et the scle discretion and
use of the mfarmalion con wined haren excesd the fee establishad for provding such i

Referance Standard Typa: GMIS
Ref Std Cylcar & 20265152
Ref Std Cone 1018 PPM
Ref Sid Tracaabie to SRM # 16808
SRM Sampla #  02.J49
SRM Cylnaat 8 CALDIBOY

Second Analyyls Data Date:

Z: 0 R [+] c: o Lone: Q

R: [+] Z: s} c: a Cone: Q

Z: 0 c. o R 4] Cone: 3}

UOM. PPMA Mean Tant Asaay: 0 PEM t

Certified by /\ .
2 A L B L
Judith Imperial

Praparad al your fequest by qualkind axperts withn Prasas Dutrbuton, Inc. Whils we believe that the nfermation i accurale within 8 Lmds of the onal;tical
the axtent of tha specilic analyses perfermed, ‘we maks na waTsnty of repraseniaton a3 1o the Surtabiity of tha use of 1w nlormat.on for any purpase. The
A5 of tha user In ro avent shatl the aoiity of Praxar Disrdulion, ne. Bnsing cut of the



ZPRAXAIR

PD! WHSE SAINT JOHN, NB BRA
28 MCILVEEN DR
SAINT JOHN NB

Praxair Order Numler
Customer P. O. Numler

CAN E2J4Y Cusiomer Reference Number

Certified Concentration:

Praxair Distribution Mid-Atlantic
One Steel Road Cast,

Morrisville, PA 19067

Tel (800)638-6360 Fux.{215)736-53240
PGVPID F32012

Expiration Date 9/21/2015
Cylinder Number cCc181318
20.84 Y% CARBON DIOXIDE

Balance NITROGEN

03816407 Fili Nee: 9A10/2012
STANEC CONSU Fart humber- NI CO21E-AS
Lot Number 204325254703
Himder Snde & Ouiler. AS LGA 280
Cylticker fresmure & Tulume  2000p3Q  14Dzu it
NIST Traceabl
Analyticat Uncertainty
1%

Certifcation Information:  Centification Date.  9/21/2012

Term: 36 Months

Expiration Date. 9/21/2015

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-87/121. using Procedure G1

Do Net Use thig Standard if Pressure is lass than 150 PSIG

Analytical Data: {RaRsterence Standard, Z=Zero Gas, C=Gas Canacate)
1. Component: CARBON DIQXIDE

Reguested Concentration; 21%
Caril ad Concatiration 2084 %
Insramant Used. SIEMENS ULTRAMAT 5E SN. D2-442
Aralytcal Mathod HON-DISPERSIVE INFRARED
Lawt Mulzpoint Cailbystrt, . SA012

First Analysls Cata: Date; ¥2172012

Z 0 R: 1984 ©: 2088 Conc: 20828

R: 1984 It 0 C: Z0B Cone: 20839

zZ 0 C: 2088 R: 13984 Cons: 20839

UoM:; % Mean Test Assay: 21839 %

Analyzed by / ;f /,7 4/
Al re- ,jfj
Megha Ratel

Referance Stardard Type GMIS
Rat Sid. Cylinder 8 cCre3s02
Rat. Sid Conc 1992 %
Ral, Std Trecssble o SRM ¥ 248
SRM Sampie 8 5-C-34
SRM Cylndar # CALO1S1D
Sscond Analysis Data: Cata:
. o R 0 c: 0 Conc: a
[ EE ] Z 0 c: o Cone: ]
Z: <] c. o R © Caone: o
uom: % Maan Test Assay: C

Certified by:

Infetmation cortaned herein hay been prepared at your request by quatfied aparts wittun Prasar Dalibuton, Ine. While we befigve that the niommaten is acourats wihin the fmits of he analytcei

methods erpioyed and is compiete 1 the extent of the specriic anatyses perfarmed, wo M3ke 1o wananty a1

agraseniation a1 ta the sultabrlity of the use of tha information for arry purposs The

srformation is offerad with the Lnderstandig that any use of the wibrmation is at the scle Jiscretion and (15K 0f the ussr 1n o svent shall tha ligtility of Prara Distribation, Inc.. ariung aut of the

Lse of the nfarmason con tined herein oxeed the fos establisned for provading such inforration



CONTINUOUS EMISSION MONITORS

SYSTEM CALIBRATION AND DRIFT

Client: MhemPulp.
Plant: - TR S ST R
Location: HLRV. X TestNo: ggs = = = ety
Date: 2272015 23l07/g015
Project No.: 27418488 [ Time Start: g4gaMl £}
Personnel: RGN o Time Finish: 280eMI
INSTRUMENT SPAN VALUES
Oxygen (%): L 35|carbon Dioxide (%): _25)
Sulphur Dioxide (ppm): . 500|carbon Monoxide (ppm): _ a0}
" |Rs (ppm): B0 |
Initial Values Final Values
Analyzer System Cal, System Cal.
Setting Cal. Gas Analyzer System Bias System Blas Drift
Value Calibration | Callbration (<5% Span) Calibration {<5% Span) | (<3% Span)
(02 Zero 0.00 0.00 0.00 0.00% -0.01 -0.04% -0.04%
o2 Span 21.53 21.53 21.51 -0.08% 2163 0.40% 0.48%
[coz zero 0.00 0.01 0.00 -0.04% 0.01 0.00% 0.04%
coz span 20.95 20.95 20.93 -0.08% 20.97 0.08% 0.16%
fco zero 0.00 0.00 0.00 0.00% 1.9 -0.65% -0.65%
{co span 290.0 290.2 290.0 -0.05% 286.1 -1.34% -1.29%
[soz zero 0.00 0.00 0.00 0.00% 33 -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 0.00 0.00% 6.6 -1.32% -1.32%
TRS Span 490.0 480.2 490 -0.04% 4766 -2.72% -2.68%




CONTINUOUS EMISSION MONITORS

SYSTEM CALIBRATION AND DRIFT

Client:
Plant:
Location:

Project No.:

Test No.:
Date:

TRS T

Time Start: g257AM £D

Personnel; Time Finish: BOOAMT 0 0 s
INSTRUMENT SPAN VALUES .
Oxygen (%): __E _25|Carbon Dioxide (%): L= 35
Sutphur Dioxide (ppm): . sop|carbon Monoxide (ppm): P 300|
L |TRS (pm): 50
Initial Values Final Values
Analyzer System Cal. System Cal.
Setting Cal. Gas Anafyzer System Bias System Bias Drift

Value Calibration | Calibration | (<5% Span) Callbration (<5% Span) | (<3% Span)

102 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%
[cO2 Zero 0.00 0.00 0.00 0.00% -0.02 -0.08% -0.08%
llcoz span 20.84 20.86 20.80 -0.24% 20.23 -2.50% -2.98%
llco zero 0.00 0.00 0.00 0.00% -2.0 -0.66% -0.66%
llco span 290.0 290.0 289.2 -0.27% 2827 -2.44% 2.16%
[s02 Zero 0.00 0.00 0.00 0.00% -3.3 -0.66% -0.66%

SO2 Span 490.0 4902 490.0 -0.03% 476.5 -2.73% -2.70%
TRS Zero 0.00 0.00 0.00 0.00% -14.85 -2.97% -2.97%
TRS Span 490.0 490.0 487.86 -0.43% 463.63 -5.27% -4.85%

16:40 17:10
ZERO SPAN 10ppm

TRS -3.3 476.74 6.78

S02 -14.85 483.85 8.89



Praxair Distribution Mid-Atlantic
One Stee] Road East,

Momisville, PA 19067
Tel:(800)638-6360 Fax:(215)736-5240

DocNumber: 000010131 PGVPID: F32014
~ i S PR T R T T N T e T e e e ] T e S i e
.- z‘iLZ-SJISA/E’BAjPROTOCQLGA_S : J
T e e B W A
Customer & Order Information:
PDI WHSE SAINT JOHN NB BRAN Praxair Order Number: 05101372 Fill Date: 4902014
28 MCILVEEN DR Cusiomer P. O. Number. STANEC AECS1 Fort Mamber: NI NO10GOE-AS
Customer Reference Number Lot Member: - 304842252401
SAINT JOHN NB E2J4Y : Crlnder Sie & Onitet:  AS ey
Cyltrder Fressre & Vohane: 2000 140 cu ft
Certified Concentration: ek P & Vohune e “
Expiration Date- 9/23/2022 NIST Traceable
Cylinder Number: CC24189 Analytical Uncertainty:
979.2 ppm  NITRIC OXIDE +05%
Balance NITROGEN
NOx = 980 ppm NOx for Reference Only
Certifcation Information:  Certification Dale: 9r23/2014 Tarm: 96 Months Expiration Date: 9/23/2022
This cylinder was certified according to the 2012 EPA Traceability
Protocal, Document #EPA-600/R-12/531, using Procedure G1. Do
Not Use this Standard if Pressure is lass than 100 PSIG.
Analytical Data: (R=Reference Standard, 21 Zero Gas, CsGas Canddate)
1. Component: NITRIC OXIDE Refarence Stendard Type: GMIS
Requested Concantration: 1000 ppm Ref Std. Cylindec # CC244881
Cortifind Concentration: 579.2 ppm Ref Std, Conc: 5822 PPM
instrument Usec: TECO MODEL 42i-HL (926837883 Rel Std, Tracsabie 1o SRM # 16880
Analylical Mathod: CHEMILUMINESCENCE SRAM Sampla & - 42447
Last Mutipoint Calibration:  S/17/2014 SRM Cylindar# . CALD18047
= : oy =5 T A I i -
First Analysis Dats: Date: @M62014 | Sscond Anatysls Data: Dato; 912372014
Z o R: 982 ©: 881 Conc: 98018 z 0 R: 9% C: §11 Conc: 97758
R: %8s 2 0 C: 919 Cone: u7B19 | Rt 954 z 9 C: 973 Conc: 97998
Z 0 C: 99 R: 982 Cone: %7819 | Zz 0 C: 974 R: 958 Cone: o961
UOM: PPM Mean Test Assay: 978.85 PPM | M:  PPM Mean Tent Ansey: 87988 PPM
Analyzed by: Cerlified by: ﬂ/‘/ ¥ 4
Jeff Gogner

Iﬂmhnmmmmbammumu
employed and is complete ta the extent of the

methods

quast by qualifisd exparts within Pr
speciiic analyses performed, we maka
information 18 offerad with the understanding thai any uaa af the informtion is
138 of the information con tained harsn

mxair Distribution, Inc. Whihw-buli-vlmmabﬂmﬁmhmﬂ-mﬁnhlmudmglndnhl
mwrmtyummsonulimnluﬂuwitnbilnyofhmadlmidmmlmformrnmu. The

al the scle discration snd ask of the user 1n no event shall the hiability of Prexair Disiribution, Inc., arising oul of the
axcead the fos esiablishad for providing such infarmation.



Probe Stack Thermocouple Calibration
Calibration Date. 19-Mar-15

Calibrated By: NGM, JJ8

Reference ID Fisher Scientific catalog #150414E

@ Stantec

ice Bath
[~ Percent Uiference |
Thermocouple # Reference Temp (F) | Observad Temp (F) {Absolute Temp)
#1 -2' probe _ 32 32.3 -0.06%
#1 -3 pmobe 32 321 -0.02%
#1 -4’ probe 32 33.7 -0.34%
#1 -5 probe 32 33.1 -0.22%
#1 - 8" probe 32 2.5 -0.10%
#1 .81 probe 32 327 -0.14%
#1 -8'-2 probe 32 326 -0.12%|
#1 _-10-1 proba 32 33 -0.20%
#1 -10-2 probe 32 33 -0.20%
#5 -1848 32
#7 -1848 32
#6 -1646 32
#7 -1646 32
Boiling Water
[~ Fercent DiNference |
Thermocouple # Reference Temp (F) | Observed Temp (F) {Absolute Temp)
#1 -2 probe 202 206.7 -0.70%
#1 -Yprobe 201 208.7 =1.15%
#1 _-4' probe 203 201.6 0.21%
#1 -5 pobe 203 206.3 -0.50%
#1 - &' probe 202 2033 -0.20%
#1 - -1 probe 203 204.5 -0.23%
#1 -8-2 probe 202 202.3 -0.05%
#1 -10-1 probe 200 2121 -1,80%
#1 -10-2 probe 202 210.3 =1.24%
W6 -1848 202
#7 -1848 203
#6 -1646 203
#7 -1648 201

Error should be < 1.5%



CAL-CHEK CANADA

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

Scale / Balance Certification

Date: February 9, 2015 Certificate Number: S150165

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

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

Model Number: XA220-2X Serial Number: 336271

Capacity: 220g Capacity Calibrated To: 220 g

ACTUAL WEIGHT SCALE ACTUAL WEIGHT SCALE
APPLIED READINGS ERROR APPLIED READINGS
GRAMS AS FOUND AS FOUND GRAMS AS LEFT
0.0020 0.0020 0.0000 0.0020 0.0020
0.0050 0.0050 0.0000 0.0050 0.0050
0.0100 0.0100 0.0000 0.0100 0.0100
0.0500 0.0500 0.0000 0.0500 0.0500
0.1000 0.1000 0.0000 0.1000 0.1000
0.5000 0.5001 -0.0001 0.5000 0.5000
1.0000 0.9998 0.0002 1.0000 0.9999
5.0000 4.9999 0.0001 5.0000 4.9990
10.0000 10.0001 -0.0001 10.0000 10.0000
20.0000 20.0016 -0.0016 20.0000 20.0009
50.0000 50.0030 -0.0030 §0.0000 50.0020
100.0000 99.9982 0.0018 100.0000 99.9992
200.0000 200.0134 -0.0134 200.0000 200.0027
220.0000 220.0170 -0.0170 220.0000 220.0110

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

STANDARD CAL DATE NIST LAB #
22XE 0311013 681/280058-10

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

Pass/Fail slatements are based on data from measurements made, procedures ufilized, professional experience and the uncertainty

associated with this calibration. 1t is the responsibility of the user of this equipment 1o delermine if the restlts identified meet specific
requirements for its intended application,

Dave Newitt Suggested Calibration Due Date: February 2016
Due dates appearing on the cerificate of calibration and label ara
determined by client for administrative purposes and do net imply
continued conformance 1o specifications

All calibrations parformed at customer location unless otherwise noted.
This certificate shall not ba reproduced except in full, without the writien approval of CakChek Canada

SR10C/REV/2010-09 1of

el R e e R AR e




Praxair Distribution Mid-Atantic
One Steel Road East,

Morrisville, PA 19067
Tel.(800)638-6360 Fax(215)736-5240

{rdorrmation containad herein has bean preparsd
maihods employed snd is compists Lo the extenl
irformation is offerod with the that

Bt your requast by qualified exparts wilhin Praxeir Distribubon
Mhospouﬁcmynnperlonm nmlhmmmlya'mwulnmuimulom.mmliudhmd

understanding that any uae of the information is at the sols discretion snd risk of
usa of the information con 1sined hersin axcesd tha loe satablishad for providing such information

.Inc. While wa batieve that the information is

DocNumber; 000010141 PGVPID: F32014
R A L S SR R e T R g Tt .:.5‘!- T S ey T Tt ST ; ./ T ;
____ CERTIFICATE OF ANALYSIS/FPAPROTOCOLGAS
B —— e — e L —_— o e e
Customer & Order Information:
PDI WHSE SAINT JOHN NB BRAN Praxair Order NumBer, 05101372 Rl Dare: QSR04
28 MCILVEEN DR Customer P. O. Number- STANEC AECS1 ﬁﬂ: :im
SAINT JOHN NB E2J4Y Customer Reference Number: Colander Siyde & Dutler:  AS cGABS0
Clinder Pressure & Volume: 2000 140an
Certified Concentration: H e “
Expiration Date: 9/26/2022 NIST Traceable
Cylinder Number: CC121441 Analytical Uncertainty:
2497 ppm  SULFUR DIOXIDE +08%
Balance NITROGEN
Certifeation Information:  Cartification Date: 9/26/2014 Term: 96 Months Expiration Dals: 9/26/2022
This cylinder was certified according to the 2012 EPA Traceability
Protocol, Document #EPA-600/R-12/531, using Procadure G1. Do
Not Use this Standard if Pressure is less than 100 PSIG.
Anafytical Data: {R=Refsrence Standarl, ZsZero Gas, CaGas Candidate)
. 1. Companent: SULFUR DIOXIDE Refarence Standard Typa: GMIS
Requested Concantration: 2500 ppm Ret. Std Cylindar # SATE29
Carlified Concentration: 2497 ppm Rel. 5. Conc 2957 PPM
Instrument Used: SIEMENS ULTRAMAT 8E S/N:J2-38 Rel Etd Tracaabie io SRM # 16544
Ansiytical Method. NON-DISPERSIVE INFRARED SRM Sumpte #
Last Mutipoint Calibeation: /4772014 SRM Cylinder # ;
| First Anatys!s Data: Dats:  ¥10/2014 Second Analysis Data; Date: 97282014
i R: 2054 €: 2488 Conc: 24933 F I R: 29568 GC: 2474 Conc: 2488
R: 2948 2 0 C: 2495 Concy 25004 R: 2007 Z2 0 € 2477 GCone: 24
z 0 C; 2498 R: 2850 Conc: 25014 F ] C: 2478 R: 2628 Conc: 2432
LUOII: PPM Mean Teat Assay: 2488 4 PFM Uom: M Maan Test Assay: 24804 PPM
Anatyzed by: Certified by: ’4_,/

Jefl Gosner

actutate within the limits of the analytical
the Information for any purposa, The

tha user hwmrlmllmllnbildenuh’DiW‘buHm Inc., erising out of tha



Stantec Consuiting Ltd.
Steel Nozzle Calibration Data Sheet

| NozzlelDl Nozzle Diameter {(inches)
Set-1 <i> <2 <3s <4>
1-4 0.125 0.124 0.125 0.125
||> 1-6 0.175 0.173 0.165 0.175
1-8 0.236 0.232 0.234 0.232 0.004 0234 |
I 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
QA/QC  Check "
Each Diameter Measured To Within = 0.001 Inches "
High - Low </= 0.004




ORM

ELECTRONICS

-

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

Date. - 6/24/2015 Customer: | STANTEC -
er g : 845 PROSPECT ST.
Contrc?l l‘\lumber | 2309 fdpress FREDERICTON, NEW BRUNSWICK
Description: I50MXL £38 2T7
Serial Number: 00968835404 - 00959384/404
SUGGESTED RECALIBRATION DATE: 6/24/2016
Parameter: Combustion Accuracy Statement: +/- 20 ppm or 5% of m.v.

BT : = REGEHVED ™ = oo e AR AT TRRATION
£ PPM °F PASS/FAIL NOTE PPM °F PASS/FAIL NOTE
023.06 % 3.00 % 78.2 PASS 305% 76.2 PASS SR

CO 497 PPM 482 PPM 78.2 PASS 496 PPM 76.2 PASS
NO 824 PPM 785 PPM 78.2 PASS 832 PPM 76.2 PASS
NO2 96 PPM 94.1 PPM 78.2 PASS 87.0 PPM 76.2 PASS -
S02 984.7 PPM 985 PPM 78.2 PASS 885 PPM 76.2 PASS
HC 4880 PPM 4160 PPM 76.2 PASS 4980 PPM 76.2 PASS

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

Calibrated at:

QRM Ejectronics Inc.

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

Phone: (905) 771 5008
Fax : (905) 771 8041
z. :
- CALIBERATICN 2
KYLE ANDERSON SEFLELE - =Y
Calibrated By .

77
Authortzad Signature




SOURCE EMISSIONS TESTING -~ SPRING ROUND 2015 @ Stantec

Appendix C

Field data sheets
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¢ MOISTURE FIELD DAT.A SHEET

Project No.: /2,43 454

Client: _XJo-tle-. Pl

Plant: _L e (=)

@ Stantec

Location: 7 1o, 1SS
Test: _¥/r-}
o
Moisture Data
tmpinger No. m:?l?; Final(:J)eigm Tare (\g)reigm M\g‘:m 1{:; |
100 mL H20 qc\% { 70,7 (52-3,(:( I
o | X025 | 7ogp | 24
Blank &(ﬂq = 6EES.F rd b
200g Silica Gel D](afg« 3 a9s¢ .5 72

Volume H,0 Collacted:
X0.048 =

DGM Final
DGM initiat
Final - Initial =

Moisture =

Moisture =

Moisture =

Total Weight Gain (g)

Molsture Violume (mL)

%S‘E.(o mi
X, 21 fH,0 (Vwe)
RN
V90 . G, #
0. %, ' (vme)
Vwc
{Vwe + Vmc)
3.2
\» 20« T0fe

0 3o =%
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/15

@ Stantec

Project No.: \2t L2yt
Client: Pevvn Qs.p Fuel Type: /UquC.J
Plant: [V 21 % d
Location: Praf-ma.\‘ NS Time Start: lor3o
Time Flnish: f1:OD
Test No.: Gag H- |
Date: “j‘\‘\,h,', 212615 Personnel: 1'Y" 74
o Concentrations T
Time 0, CO, Co SO, NOy NO NO, THC
i (%) ) | (pem) | (ppm) | (pPm) | (ppm) | (ppm) | (%)
6 70 | 31y g | 2 162
S 322 1938 | S| 4 Ty
19 kN EXT } ¥ L9
(w3 (335 | 5 | 5 [es
20 4 |1 | 3 b |l
XS |Fue (163 | 3 ¢z
7> Fu4d | Fg2z | M S |jee




MOISTURE FIELD DATA SHEET

ProjectNo.:_ |2 141{5y¢ G
Cllent: ﬂﬂfhﬁcfn p- !p @ Sta nte c
Plant: Line Lol
Locatlon: Pebo.  As
Test: Prm -2 i
Date: .l Lu 5y
Analyst: H/5E

Moisture Data

impinger Final Weight

Tare Weight Waight of
Contents [(+)]

(@) Moisture (g)

1 0omLk20 | 9gq 4 U3 '(7 233.b
725.9 TS 5 Io-f
3 Blank bp.9 Gl ko
1066 |

Tatal Weight Gain (g)

2 100 mL H20

200g Silica Gel q71.1 5.0

Moisture Volume {mL)

Volume H,0 Collected: 511 mi
X0.048 = [2 .06 1t'H,0 (Vwe)
DGM Final %] 22T ¢
DGM Initial 87, =3, i
Final - Initial = 25.80 1t* (vme)
Moisture = Vwce
{Vwe + Vmg)
Moisture = 2ol
& 37

Moisture = 0.5} 100 T |y
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OMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET @ Sta Nntec

Sampling Methodology: Environment Canada Eps 1RM/5

Project No.: 2 1Y1345 ¢

Client: Na Aen . P‘*ilp Fuel Type: __ Afat-, G & <
Plant: o J
Location; Pidon, Ny TimeStart: 3 ./0
| Time Finish; Iy o
Test No.: s HL
Date: jL{ 12 /2015 Personnel: TBH'
Concentrations
Time 0, o, co SO, NO, NO, NO THC
(%} {%) {ppm) | (ppm) | (ppm) (ppm) | (ppm) (%)

~ YUY | G949 2. 3 O

S 833 [¥84 N e T

o 8.2 | 3iq| | 4 [us

SR EALEEXIY IR 4 v
k{

20 FAY [Fed | | ISO
R ES TN TN N /43
30 130 | FO] I~




MOISTURE FIELD DATA SHEET

Project No.: _j2//84T(,
Cllent: __putere Von @ Stantec
Plant: Lre Kia
Location: PLM NS
Test:  fm-% 2

Date: __ Juy 22 5 /5
Analyst: T34 /<F

Moisture Data
—— = e =
impinger No. Implingar Final Waight Tara Weight Wheight of
Conlents () {g) Moisturs (g)
100 mL H - .
3 Blank 6% .q bbb - 0. 2
4 200g Silica Gel PR 310 u.g
=== =¥ S i =
Total Weight Gain (g) 249 b
I Moistura Volume (mt.) l
Volume H,0 Collecled: 249 mi
X0.048 = 1L9% f*H,0 (Vwe)
DGM Final 240.99 K
DGM Initial 211,55 f*
Final - Initial = 14.36 t® (vme)
Moisture = Vwe
{Vwe + Vmc)
Molsture = i-52
36 -34

Moisture = 0.3L 32%
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET @ Stantec

Sampling Methodology: Environment Canada EPS 1/RMi15

Project No.: LYYyl
Client: N~ P P Fuel Type: A/QL ga- 3
Plant: P beilm -
Location: P\ e, p TimeStar: O 20
’ TimeFinish: 6 .50
Test No.: fes B3
Date: J’atut, LTS Personnel: TR} / Y
Concentrations
Time 0; co, co SO, NO, NO, NO THC
(%) (%) (ppm) | (ppm) | {pPm) | (ppm) | (ppm) (%)
o 1aqq | kD Y 22 | 13
S MW S50 R | 94
. JWASSyd ] H | 2 | v
L2 SR | | Lz
w (k23 [ SY3] D P Ny
W (W0 1Sy 3 2 | Yy
v (g [SNY| Y i D)




MOISTURE FIELD DATA SHEET

Project Na.:

f;l:en:gi ' @ Stantec

Location:
Test:
Date: ; s
Analyst:
Moisture Data
impingar No Impinger Final Weight Tare Weight Waeight of
Conlents ig) (9} Moisture {g)
= 25 SHE8 o
1 100 mL H20 168 L
2 100 mL H20 ‘7,_-3,
3 Blank I 59 T3
4 200g Sitica Gel E Depy ]
LR
Total Waight Gain (g)
Moisture Volume {mL) 4

Volume H,0 Collected

mil

X 0.048 = i t'H,0 (Vwe)
DGM Final 7 f

DGM Initial % fi'

Final - Initiat = ft' {(Vme)
Moisture = Vwe
{Vwe + Vme)

Moisture =

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

Project No.:
Client: A : Fuel Type:
Plant: ;
Location: < AJS Time Start:
Time Finish:
Test No.: 1
Date: 7 Personnel: )
Concentrations
Time 0O, Co, co $0, NO, NO, NO THC
(%) (%) (ppm) | (ppm) | {ppm} | (ppm) | (ppm) (%)




MOISTURE FIELD DATA SHEET

Project No.:

Cllent: @ Sta Nntec
Plant: 7 .
Location: &~
Test: Lri-72
Date:
Analyst:
Moisture Data
Impinger No. Impinger Final Weight Tare Weight Weight of
Coniegnts (g) (g Moisturea (g)
IOETE v - ,
1 100 mlL H2O ] ; + >
Qi 5.
2 100 mL H20 =) e i
o L,
3 Blank r oo
673 ? N LRy
3 200g Silica Gel Uy ¢ “1y %

Tota! Weight Gain (g}

Moistura Volume {mL})

mi

Volume H,0 Collected: 64720
X0048 = Tey uq
DGM Final  9p2 1771
DGM Iniial__ ~7¢, 99
Final - Initial = 2L 1%
Moisture = Vwe
(Vwe + Vmc)
Moisture =

Moisture =

i’ H,0 (Vwe)

K
ft’
i {Vvmc)
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/IRMI1S

Project No.:
Client; Fuel Type:
Plant:
Location: Time Start;
Time Finish:
Test No.:
Date: Personnel:
Concentrations
Time 0, co, co 50, NO, NO, NO THC
(%) (%) ppm) | (ppm) | (ppm) | (ppm) | (ppm) (%)




MOISTURE FIELD DATA SHEET

Project No.:
Cllent: Sta Nntec
Plant:
Location:
Test:
Date: '
Analyst:
Moisture Data
Impinger No Impinger Final Weight Tare Weight Weight of
Contenls {g) {g) Moisture (g}
Hia. 4 16 L : 0
1 100 mL H20 Q?D - O
2 100 mL H20 7 '—fﬁ "'] _5‘:,' (
3 Blank 7 7 9
4 200g Silica Gel 72

Volume H,0 Collected
X0.048 =

DGM Final
DGM initial
Final - Initial =

Moisture =

Moaisture =

Moisture =

Total Weight Gain (g

Moisture Valume {mL)

o0,

79.79

43 {7

N4k

L

Vwie

{vwec + Vme)

919

S AATEE

0o S0

——

ml
f1'H,0 (Vwe)

it?
i
fit' {Vmc)




- 2 22 K& T >, NASE £7.© Iy AN
- L% 3 o 7 594 25 N. 0 SI'e 2L . i
I i7 23 57 572 oy, A Y TN, 2 5
i- ".ix, s, o 72 =2z [RIVERN R IS crd/ [Ty s '
i - [ At £ £92 G TA T ARY 15,0 519 -t Y
P — TR s 7 $7 X IR 129 TR it el A
= L& LY Lo a5z a3 J% % ALY e o7y o0
- P 125 bt L2 P 1 Z8A [T it Ui i Ik
s LoE (I £ t2z =8 Zh ity L2709 UV (7] UL
i= J- L . & ..\u. Sy LU g £ O icr DY R
{- LR L% L AL P ho'olY e PR FLy =
- g 2 i ‘= S0 ok 9% 4% ¢ < =Y JL b oo J
Q- = "2 il e 2 7L L2020 vl 'Y p o
‘- ) P 2L P = 94,08 SV AN Gl U 1
‘- .- e i A 2SIz 7o LOg AV, e = 5
~ L= = e Lo 2E £9°30), et FANY -1 b=t -
N LB i . 7L Loz 2300 P IRV LI ‘
i e S 12 e 0= PRI Y TRV L ST
- S A= DL =9z A Y¥ A A 7 54 )
gy e - | & DSy i AN 120 Y [V A
RS 2
{BH Uy no u {4} ~duay [E]] [E]] (yna) OTHuY (OoZH L1} (4}
wnnagp 1anng ‘dwe) oy JUWINOA HP dp 'pesH s) “dwo) {upent) jujod
duing {4) "dwa) sayap seq sobupdusy HaAQ agoly JO)0) 5BO) IO Ayaopen s ¥oMG By aslaael)
Ul o s ysjuyd
L5 TURS
Sl THe0d JoN)d
7Y - LT i@ meq
LTINS ejosuon LT iewuiee)
U ) g sjzzoy ST ssojeret
IQINESRIG WNNJeA g (1) Ybus agouy NV LTI wayeq
j2ayg yea 1sa)-js0g Losh duy) eg yow|g sal
3 :84NSSRUd WNN3EA {w) \pBua poy : :uofeac
T2 - sy yea7isel-sid T2 HoZH v sanssesg aneys T SR A queld

133HS Y1va gT3id ONILS3IL FJOUN0S

“ o ::,‘.22 Jusito

Vsl veNaor




133HS Yiva a131d ONILSIL I04N0S

{or / ~ Fz FA N = L™ =@ EY] 1
b /! 2 £y « LL Oty L1 Y I} YL 3
- & & 7 =2 h97 T2 U5 L N Sl o
3~ £ = 4 P Son 557628 L3 d RLT 3 [
4 4> &5 o7 < I7 97 FERAY =L/ 51 L1 G
~ 62 = = D 2 5052 % AL T Sl AT 2
= his 4 d i 2 D Lef2h Iz’ I YRS 5%
Z - Lol (5 = 7L C DL 7 DL% B I LLT 5 L% _
= a3 LY o7 L7z b 7L S0Y, 150 K% 7 T
- Iy &5 i ) 7T s SV %in % S/ A 5 L £
k] = i %9 G2z =D R 2o K% 1L 5&
P ¥ £ & &9 L 257 YA Yo SITQ@ Yt R g
- T Vs & S n 297 YA %0 5 Ll Z
- _Z= 2 & L5 %9z L ix £z kG p ] SLd b
- 5 I3t o7 =92 29 < £R71L3 e © et 5]
o - a8 = St w2 22 LTIy o 777 SLY ¢
S = = S92 37 YOG Lo N T T1
P = 2 P R N LT =y v A 5L A
- L 75 LY SO 292, EPIETES FT P LT g
=~ = = L. LYE. 7 =2 L1 £20 PE" =L 51 [
RLLES <)
(G iy ny u {4) *dwey {4 {4) {traaj} lozHu)} (ozHwl} ]
wnnaea jepng ~dwa) ‘dway otunjop HPp 4P ‘peay 8] “dwe) {unu) jnog
dwing () ‘dwa) soj0l seg JaBuych) usAp 20Q0i4 40104 sBD) asjup Ajjoojep seQ yoeg atuy ) ISIDARY |
sy
THEG
—_— w Y ryeed ond
= " LT HDH ageg
ST NG ajosuDy T mewwes
SO0 O ) o @jzzOoN St /ey rauoyesadg
:aunSsasg Wnnaep S 1Y) yBue eqosd SIS T :apeq
428U yesT] }saj-1504 o) e g R ) !
T - ‘einssalg wningep <R H{up) yyBue) pog ST inopeao)
— T 2eYD) yee )se)-eug “OET R lOZH W) smnssalg oneg S L T nued
-l 4 TS uepn
ISR E 50700 TN qop




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET @ Stantec
Sampling Methodology: Enviranment Canada EPS 1/RM/15

Project No.:
Client; A Fuel Type:
Plant: .
Location: Time Start: (6 .00
Time Finish: /4 3o
Test No.:
Date: Personnel: ) )3 / <
Concentrations
Time 0, Co, co 50, NO, NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) (ppm) (%)
l




MOISTURE FIELD DATA SHEET

Project No.: [t/ 2e o .
Cllent: ~J..%,.. = @ Stantec

Plant: |, ;
Location;: 1~ FALS
Test: a4

Date: | [ -~ = -
Analyst: “v¥ o

Moisture Data

Impinger Na. Impinger Final Weight Tare Weight Weight of
Contenls {a) {9 Mous!ure {g)
;-5_-“ T L s, .
i 100 mL H2O
2 100 mL H20
v 5
3 Blank
4 200g Silica Gel %
Tolal Weight Gain (g)
Maisture Volume (mL)

Volume H,0 Collected: . & _ . mt
X0048 = & G- it'H,0 (Vwe)
[
DGM Final 5_7 Pd YW 3 5
DGM Inital %+ 7 7 = 0 : .
Final - Initial = v =, & i’ {vmc) 370
Maoisture = Vwe
{Vwe + Vme) 7
G ¢
Moisture = cr; .
, O
Moisture = —

: &
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COMBUSTION GAS ANALYSIS -
CONCENTRATION FIELD SHEET @. Stantec
Sampling Methodology: Environment Canada EPS 1/RM/15

Project No.:

Client: !, Fuel Type:

Plant:

Location: J Time Start:
Time Finish:

Test No.:

Date: Personnel:

Concentrations
Time 0, Cco, co S0, NOy NO, NO THC

(%) (%) {ppm} [ (ppm) | {ppm} | (ppm) | (ppm) (%)




MOISTURE FIELD DATA SHEET

"o

ProjeciNo.: . '~ =
Client: ! o, T p 4

Plant: ", . .-

Location: ¢, .-.. /J°

Test: L/p. =
Date:
Analyst: 71 '7<c

3

o

e
i,
r

@ Stantec

Moisture Data

Impinger No Impinger Final Weight Tare Weight Waeight of
Contents {9) {g) . Moisture (g)
% -3. P Ve 2 _‘_.--1---”_
1 100 mt. H20 ~
L o5
-
2 100 mL H20 e —~ /
7{71 AR
3 Blank £75.3 2
e
4 200g Silica Gel "7 ) Co L.
Total Weight Gain (g)
Moisture Volume (mi.)

Volume H,C Collected He 7

X0.048 = 129
DGMFinat  “I131 79
DGM Initiaf v

Final - Initiat = Ligw
Maisture = Vwe

{Vwc + Vmc)

Moisture =

Moisture = 29

ml
ft'H,0 (Vwe)

1

ft
it
it" (Vme)

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

Project No.:
Client: N Fuel Type:
Plant;
Location: Time Start:
Time Finish:
Test No.:
Date: Personnel:
Concentrations
Time 0, CO, co S0, NOy, NO, NO THC
(%) {%) (ppm) | (ppm) | (ppm) [ (ppm) | (ppm) (%)

R~




MOISTURE FIELD DATA SHEET

Project No.: \
Client: @ Sta ntec

Plant:
Location:
Test:
Date:
Analyst: |~
Moisture Data
Impinger No Impinger Final Weight Tare Weight Welght of
Contents {9} (q) Moisture (g)
1 100 mL H20
2 160 mL H20
3 Blank -
4 200g Silica Gei
Total Weight Gain (g)
Moisture Valume (mL)}
Volume H,0 Collected: mil
X 0.048 = 1t H,0 {Vwe)
DGM Final t*
DGM Initial i
Final - initial = tt* (Vme)
Moisture = Vwc
{Vwe + Vmc)
Maisture =

Moisture =
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COMBUSTION GAS ANALYSIS

CONCENTRATION FIELD SHEET ; Stantec
Sampling Methodology: Environment Canada EPS 1/RM/15
Project No.;
Clisnt: Fuel Type:
Plant:
Location: Al Time Start:
Time Finish:
Test No.:
Date: Personnel:
Concentrations
Time 02 CO; (o{0] SOz NOx NO; NO THC
{%) (%) (ppm) | {ppm) | (ppm} [ (ppm) | (ppm) (%)
ol li) o)
7




MOISTURE FIELD DATA SHEET

&

Project No.: 121413450
Cllent: 1) ot Ruly @ Stantec
Plant: i’“.“’"_‘-" Boler

Location: 9P.4.u
Test: P-4

Date: 27 <
¢ Analyst: gﬂ-i ;E

Moisture Data

Impinger No. Impinger Final Weight Tare Waeight Weight of
Contents (o) {9) Moisture (g)
1 100 mL H20 8[2 d (Se 2 S 6,01
r 2 100 mL H20 ’:}’Zq"z_’ 4908 52 Y
3 Blank (,L[L 6 } sz ,%_ S
| 4 200g Silica Ge! q (3(0 . 915 .0

Tolal Weight Gain (g)

Molsture Volume {mL)

Volume H,0 Collected: 2079. m
X0.048 = 9, 10, H’H,0 (Vwe)

DGM Final 29042,
DGM Initial 2442

Final - Initial = &4 27 H(vme)
Moistura = Vwe
{Vwe + Vme)
Moisture = A 8
Lte 1. LL

Moisture = 1< % 7.
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET
Sampling Methodology: Environment Canada EPS 1/RM/MS

Project No.: |74313115Q

@ Stantec

Client: A fharn Pulp Fuel Type: Nt“"qaf / bfd;\-a.rj
Plant: fer  Eul ’
Location: Prcfun LJS TimeStart: |[[.20
Time Finish:___ )/ 7 ®
Test No.: Gin 5 ‘4’]
Date: :-2&? 23 20 Pearsonnal; TE }-/—
Concentrations
Time 0, Co, coO S0, NO, NO, NO THC
(%) (%) | (epm) | (ppm) | (ppm) | (ppm) | (ppm) (%)
O | lo8l | 226 | v o T
) 14694 2z 622 | © 12
o l6.11 263 | vy 0 26
S Ie€ 247 [Isgp | - 4
20 (€32 | 24 [hal °_ |18
25 1638 1392 luse | ° | ze
20 59 | s I 339 | 2 | 4¢




MOISTURE FIELD DATA SHEET

Project No.:__\ 21413y (|,
Cllent: Mﬂ.rl'hvn PKP @ Stantec
Plant: ___ Por Hal,.
Location: 4??&0“ MS

Test:___ fm_ 2"

Date: 3w\, 27,1015

Analyst: & H
Moisture Data

Impinger No. Impinger Final Weight Tare Walght Woeight of
Contenis )] )] Moisture (g)
! 100 mi- H20 F93.L &(ﬂ({ ('1 2172
2 100 mL H20 TS H s, 3 20.2
3 Blank ) 0,2.9 Q (s 2.9
200g Silica Gel 10%7.2 \ LS (Q I

Total Welght Gain (g)

Moisture Volume (mL)

Volume H,0 Collacted: 257, 8
X0.048 = 1237
DGM Final 352 .M
DGM Initia} 2% . 72
Final - initial = 55,1
Moisture = Vwc
(Vwe + Vmc)
Maisture = 12,37
b §.0 b
Moisture = Q- AD>

ml
#*H,0 (Vwe)

“1
"3
it* (Vme)
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COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET

Sampling Methodology: Environment Canada EPS 1/RM/15

@ Stantec

Project No.: LY (3u<Cts N
Client: lf Fuel Type: 4!};5}:83;{ ﬂ;m; [
Plant: Pon._n./' g;l.‘.l..-
Location: Pc-dhh.: Ns Time Start: 2'aD
TimeFinish: __ 2" 90
Test No.: G H2
Date: J- khf Y, 4 Personnel: w//
. T I=IC:cmt:entratlons I
u Time 0, co, co 80, | NOx | NoO, NO | THC |
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) [ (ppm) (%)

L o li3asfie. (80 [ o | o
LS ewliselv, | o (2
P o Jrosltes | ol o | R
L« [eist] v ®a ] 0 | 1a
L« lew| 24T%e [ O |28
I 25 |lg o 2;‘3@_}@ O | 22

10 @ lreF [34F | © | 4




COMBUSTION GAS ANALYSIS
CONCENTRATION FIELD SHEET @ Stantec
Sampling Methodology: Environment Ganada EPS 1/RM/15

Project No.: Lz 3yse

Client: Nofurn A Iﬂ ' Fuel Type: A/ <t gy Iy
Plant: Poer Baly 7
Location: P Avin | N Time Start: ,CL, 1D
’ Time Finish: g HD
Test No.: rs H 3
Date; :L\LI, L,"L L Personnel: ﬂ H /5 =4
Concentrations
Time 0, COo, CO $0, NOy NO, NO THC
(%) (%) (ppm) | (ppm) | (ppm) | (ppm) { (ppm) (%)
> i |21 | 93| o] 20
S 333 "ot | Y 32

{9 3.321 429 | 31y 37

0 \31\} ('{13)_ 313 3?‘

ND (2.2 Na813as Ho

Q
o

S 1B36[ 42\ 86 [ O[36
@)
o
O




MOISTURE FIELD DATA SHEET

Project No.: _[Z14/34Sb

Cllent: Ng rilrn PV‘? @ Sta ntec
Plant:

P Daat Bq L.A.
Location: __ .. ¢
Test: fwa-1
Date: 2yw S
Analyst: T8y

Moisture Data

Impinger No.

impinger Final Weight Tare Weight Waeight of
Contents {q) {g) Moistura (g)

. omLbzo | Y30 | 594.3 {63 3

2 100 mL H20 (Q'}]u ’—1‘ 637.9 33.%
3 Blank Cﬂj( 2.7 bb 5. b G G

I 4 oug Slica Gel l OSOJ((] | (3 .

Total Weight Gain (@)

37y

Moisture Volume {mL)

Volume H,0 Collected: mi
X 0.048 = it*H,0 (Vwc)
DGM Final i*
DGM Initial f
Final - Initial = ft (Vmc)
Moisture = Vwe
(Vwe + Vinc)
Moisture =

Moisture =
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SOURCE EMISSIONS TESTING - SPRING ROUND 2015

@ Stantec

Appendix D

Calculations



Rarwr Durta for
Tautin

Neithemn Pulp Recovery Botier PH

Cient: Mortrwen P
Job Nurmber: 121413484

Toed Biant; 43 AW

Travwesa 1

Traverse 2

sseasassssess gHf

44943444

ppo
339

BERSE

aiy
[ E ]

BEREEREE

L3
o
an
as

AR RN IR EET

EEE L PR R R E PR R ST k]

-

$lach Diamater, i}
Stack Aol f3q )
Probe

EEEREERFEFREEFREEEE Y R R

AR ATUIER e R R R YIDY



Calculations lor:  Nortern Pulp Recsrvary Boder P
Teutm

Chond: Nerbum Pulp
dob Humbe: T21412468

Plant Rpiprary Balier

Tot: P2
Dasu: 13- 13
Poisarumi: SIBTR
Cakulated Parametery Wokineticty Chichs
$ack Qas Preatury, Py iig) »nm Chwrch range Wtheek Criteria
$ach Dos Matevular Wghe_ Dry Basn, Md fthib-moiey nM Ctmch svesage Pihun Craeiip
Valume of Wates Vapour Colacted. Vwe (o 1) 38000
Buch Qas Maishre Comtent (% 44 cemmal) [+:0)
Bach Gan Makiaier Wesgit, Wed Bans, bia Rattiomie) am
T Time Bk Oan Biypu Priol, Onhce Blach Qan e e Issrhey
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Combustion Gas Data for;

Client: Northem Pulp
Job Number: 121413456

Plant: Recovery Boier
Location: Pictou, NS
Test: PM-1
Date: 23-Juk-15
Parsonnel: JJB/FS

Test Start:
Test Finish:
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Aaw Data for: Northem Pulp Recavary Boller PM

Test#2
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Calculstions lor; Marttwm Puss Nocsvery Bader PU
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Combustion Gas Data for:

Client
Job Number:

Plant
Lecation
Test
Date:

: Northern Pulp
1121413455

: Racovery Boder
: Pictou, NS

: PM-2

: 23Jul15

Personnal: JJBIFS

Tast Start:
Tast Finish:

120 PM
150 PM
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Raw Data for: Hotthastt Pulp Recaovery Boller PM
Test2)

Ghent: Northem Pug
Jobs Nurmter: 1231413458
Plant: Recovery Belder
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Tenr w3

Chont. Nanttory
Job Number 121413008

Plant: Resurary Bonie
Prtiu, B8

Wokinsticty Chachs
nN [ Withn Cresaria
n Chch sviisge ViThin Crievia
R
[k ]
H
Trosmes Tums. Buack Qo Stypn PGt Onice Mach Gon Tan Motgr Helinehes
Pk Town, T4 cena P ella M Valsany, Ui Wty Proun Avg Tomp, Vahams, Vel @ Mot [}
) (L] {in. WDy [ ] L] Fm i, vig} Ten iy Wmjew L} Vime feu k) [
Traswina 1 L] 1 onl s M = 1he Lk ] e te
5 o an b1 an 1240 nate we
| ] T8 ok} an nw aas 1340 1408 10780
0 083 . a0 o 110 v 107 34
] 2% okr arq} mor 30 110 I 197 853
18 o6 arn n b 1110 130 10857
] 178 61 Lt n 30 110 1384 107 44
n L1 are3 0T pe-d 1130 1. 197 fa
L] as L1 -] a0 nr 533 119 tin 10407
% g &1z b- 1 L2 ) 1250 1410 10877
L] s L1 H 41137 nn Lk ] 120 11N 108 19
X o ATl an 3 110 +313 e
r us on 4T3 n L] 72m 130 104t
» LT atrt E T Eo] 130 1383 0083
L] ”s [T H AT tT a9 L=l LF+.] 1374 1099
0 on AT T mn 34 7 1308 108 83
L] o (1)) - wam L] 134 134 0 ey
- un wr bl ) 170 137 08 82
L] T3 os L. % M 110 1374 0rez
0 on arn m 4 123 1308 0Tt
" un oea L L] na L] [k r.] 1374 9gro
5 on “rs st o3 17 130 ®srs
L 73 o8 L L] »w [L) 10 131 w30
L] oK "o e a4 1240 190 08 28
Tewarea | 1 (-} ] ars 34 70 138 108 40
L] ars ELl) 130 1 [k
1 (1] % E) 1210 13 woe e
™ -0 4 12n 1372 wten
] ns 40 £ t13 1387 tod 38
1) “w 22 tim 1981 a3
4 ns L L] L -7 tin (12 wriz
L -rs Fiv) 1210 191 wsre
] [ H] - EoT] ta 138 w0 e
" a0 Ei 129 13 W 3
i oS - 1 LFr ] 17 ar e
®° *40 2 110 181 0a7E
¥ 7y "ne - o4 Lre] (R 1rd Lol )
[} na 9 t1m (B 5r] 0
L] LiL) “u [ 120 1 wT e
100 - . M 1w 1% wiga
L] Wy -rs 3 1m 131 [ kL]
101 4T3 13 1% e woazr
" 19t aTas 132 r140 16 0T 33
1o Ll 94 rin 1373 w7 33
" "y “n 4 [FL] 181 [
1 am 534 00 1350 s rs
a nrs o7 * 0 $3s tam (K3 v e
m (1t L1 -0 5 Te [ ] werz
Tolat Average R Avprage Avatrgy Average Aversge Towd Toud Avwtage
1 [t s [.17] “n e [*h) o 1 "t



Combustion Gas Data for:

Client: Northern Pulp
Job Number: 121413456

Plant: Recovery Boiler
Location: Pictou, NS
Test: PM-3
Date: 24-Jul-15
Parsonnel: JBFS

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

Northern Pulp
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DATA ENTRY
Northern Pulp

Pictou, NS

Fuel; Fuel gil
Operating Conditions: normal

Emission Control Equipment: precipitator

Stack Height from Grade &9 m

Stack Diameter; 351 m

Referance Temperature, Tref {F): I
H): 298
Reference Pressure, Pref (in.Hg}): 2992
{Bar): 10
Parameter Symbel Units Tast 1 Test 2 Test3 Average
TestID . . PM-1 PM-2 PM-3 -
Date - - 23-Jul-15 23-Jul-15 24-Jul-15 nia
Start Time . - 945 AM 1:20 PM 8:12 AM nia
End Time - - 11:45 AM 220 PM 1012 AM nfa
‘otal Sampling Time . min 120 120 120 120
Stock Diometer n in 138 138 138 138
\verage Stack Gas Tempernture Ts F 150 150 155 151
Average Dry Gas Meter Temperature Tm F 74 ao 7 76
HBarometric Pressure Phar inllg 29 00 29.00 2990 2930
Stack Static Pressure Pstatic 20 1.10 1.10 110 110
[Average Pressure Drop (Head) dr 1120 041 D48 086t 050
Average deliatl Orifice dH in#20 058 ar2 ops 073
Average Meter Temperature Tm F 74 80 73 76
03 Sample Volume Vm cu.ft 4590 5183 5871 52.15
Average Isohinetics I k3 86 87 100.56 107 .14 101.52
Nozzle Hameter Dn in 023 0234 0234 0234
I(I;ilot CoeMicient Cp 0.794 0754 0794 0794
amma, meter constant Y 1197 1117 1117 1.417
Reference Tempernture Teel R 537 §37 537 537
Reference Pressure Prefl inllg 2992 2992 29.92 2892
[Stuck Gas Oxygen Content Co2 % 67 66 53 62
tuck Gas Carbon Dioxide Content Ceal % 80 8.0 96 as
Stack Gus Nitrogen Content cn2 % 853 853 B51 852
Stack Gas Sulphur Digxide Content Csol ppm 27 47 46 40
Stack Gas Nitrogen Oxides Content Cnox ppm 668 81 594 630
tack Gas Carbon Monoside Content Cee ppw 96.1 1187 23156 1505
Volume of Waler Collected Yw mL 3931 4434 5867 4744
Particulate Collected from Filter - mg 122 1.2 02 45
Particulate Collected from Probe Wash - mp 33 74 oo 35
Pacticulate Callected from Impinger Wash - meg 150 104 147 134
otal Particutate Collected (excluding impingers) Mp mg 155 a.58 020 808

Legemsl:  F - degrees Fahrenheit
K - degrees Kelvin
Bar - bars
in.Hg - inches of mercury
in. - inches

i H2O - inches of water
cufi - cubic feel

R - degrees Rankin
NOx - as NO2




CALCULATIONS
Northern Pulp
Pictou, NS
Fuel: Fuel od
Operating Condilions normal

Emissicn Control Equipment. precipitator

Stack Height lrom Grade: 69 m
Stack Diameter 351 m

Varlabla Symbetl Uniis Calculation Tast1 Tast 2 Ten1d Average
Sack Area An L Av=Plaaleit Iy 103 &7 163 87 103 87 103 87
qm A {oq mp= s jsy ) 5 LOWZY 985 @85 965 985
Harometric Pressare Phot [T Phmr {LP2) = Par {ba.0igh 1 3384 pa2 882 1012 992
Stack Static Pressare Patetic WPy Prtstic (LPs) = Fycark (ko 11208 2 0.299 027 o027 et o2r
Arg, Stack Temperatare Ts R Ta (R =Ta (M) » 460 810 410 415 611
Avg Meter Temperature ™ " T (A} = Tea [F) » da8 514 540 531 5358
Noazie Dismscter Do L] D frww) = D (i} 1 259 L] L] ] 59
Gas Micter Pressure ] intlg  |Pm= P (U413 6) 2904 290% 2896 29215
Sample Volume 11 Ref Cond Vi cafl Ve + TealProt s (Vm 1 Fmoay) - Trw 5008 5592 8a.15 814
cum Veme (enm) = Q02837 7 Vime (e 1y 142 158 1.87 182
Yalume of Water Vapour Var ouh Vwr o G001 Ve 1887 21.28 28 16 2717
Waler Fraction [ - Bro=Vae/{ ¥ue » Ve ) 0274 0278 0299 03
Malctular Weight, Dry L] Usiermd | =B34 {Cral) » 052 {Cal) + B9 {Ta) 2954 2955 2075 98
Molceular Weight, Wer s thitemal  (Sts= V03 ()« Bwape (18 & By 2838 26138 2524 263
Iack Presiure 1 inlig Pa = Phar + (Puratic | 13 8} 2908 2908 2998 2938
13k Gas Velocily Ls By Lia= D433« Cpy (fdP £ TP 1 Mapp 83 . 1:0 4T 4578 424
me s {m.0) = 0LJ84% 1 Us (e w) 1m7e 1274 1425 129
[Actunl Stack Gas Flow Rate qQ i Q=sbtlsiie 240,962 260,402 291 414 284259
Dry Stack Gas Flan Rate Q Refm Qe # Qi () Bra & (TeelTsd 3 (P Pred) 149,784 181,393 178978 183,384
Rarma Qv (Rema) = LONSTS 5 Qn (Relimb 7070 76.18 B4 43 m
niphur Diotlde - 502
502 Measured Conceniration Cral P Memurrment frum Flot G Anahyaer 27 an 457 4 00
Uncoerecied & Ref Cond Cwmd mgfcrn  [Coad irme Remi = Coul {ppem) 1 262 m 12138 1198 1348
502 Emission Ralc TRl L ERsal = Caal'1000 2 b D50 094 mm on2
g ERsal (hghe) = 16§ Eaad (g5) 181 1w J84 295
502 Concentration
Corrected 1o 11% 02 Cand meRem  {Cond (1% 021 = Caol (mg Remp 3 (209-11) (28901 497 ase 781 708
Caereetenl to 3% 02 Taa] tagfem  {CoaZ (3% 0) » Coad (mgr Rem} 1 (20.9-0) | (305.Cad) 8.98 1551 178 1275
Corrected (o 12% COY Tl ogRom  (Cao (134 C01) = Taal tmg Bim) 1 {11 Crad) 1071 18 45 14 89 1473
Nitropen Otides - NOz
NOx Measured Concentration Cant P Mrmaurvreent fron Flor Gas Ansh prt 8 57 83.14 5343 6305
Uncorrecied & Ref Cond Tt mgRem | Cnk (g Remsj = Cmot {ppass ¢ 1052 12529 18 83 111.84 1ta 66
NDx Emission Rate ERmn e Efnot = Crnor/1 808 § G B8 905 g45 12
ke Efmer {bghr) = 5 # & ERmws (g0} 3189 259 M za
NOx Concenlration
Corrected to £1% 02 Cony mefem  |Cout (11% D7) = Cnet (g Rom) € (28.% 11}/ (289-Cad) 87 50 8251 7103 8035
Corrected to 3% 02 Coo mgRam  |Coo (3% 01 + Cmox {mg Kem) 2 {H03-3] | (20.9-Cal) 158 20 148.18 12843 14527
Corrceted to (2% €02 Cacn mgiem  |Can {12% CO2) = Caot (g Romy 1 (12 Crad) 188 &0 177.84 4001 168 82
ICartion Maosoxide - CO
(CO Mcasnred Conceniration Tro e Mesmarriment from Fr Gas Anslyper 88 14 11e7 23557 150 48
Uncarsected & Ref Cond Tm mpRem  [Cro img Hem) = Coa (ppem 1148 110.08 137.07 28973 17230
C() Emisvion Rate ERco 'y ERce = Con 100 x (b 1718 10 44 2279 1387
g ERce (heba)=J4 & ERrwiga) 2892 37.59 8203 420
(CO Canceniration
[Correried 10 11% 02 T g Rem  |Com (114 00) = Coo fmg Beml 1 28310} (209-Caly 7888 9517 171.30 11445
(Carrecied 10 3% 02 Cem miReh  [Cra (3% O34 = Com g Remp a (20.9-3) | 20 9-Caly 13801 17208 e R 208 94
Correcied 1o 12% COL o mLRem  [Cra (124 CO2i~ Cra{mg Rom) & {12 Crndd 18572 0513 13766 23817
[Partictlaic Concentration [ mgRom  [Cu=Mp Vime 1080 542 0t 548
Particolate Emission Rale ERp 1 ERp = Co/ 1000 3 OQn on D41 00t 040
b ERp (el = 34 ¢ ERpigs) 277 148 003 14
Particolatc Conrentralion
(Careected to 11% 02 Ce mefim | Cafl1% Q2) = Cax {20910} (JUI-Ca2} 761 R (] 007 it
[Corrected 16 3% 02 [ maRom 103 (1% OF) = Cs 142093} ' (2B9-Cad) 13717 580 012 800
[Correticd 10 13% CO2 [+ mgfam 103 {12% COY) = Co 4 (12.C1al) 16 41 a1 013 822

Lograad: - auate leat
M AUAIE Mabies
LA REM
R - degees Raniun
™ parts per mallun

n Hg - thches of metcury
cull cubs: feet
cum - cidac metres

Ref Cond : teference temperatury and prewsuie (25 © and 151 3 kPn}

Rema - dry ralarence cutse metiss Per second
Retm - diy relatance cutse lnel par musste

MGRCM - MAIMTS Pur dry relerance Dubic mee

U8 - grams par pecond
MOz - 82 NOZ
acim - sctum cune et par merute




Operating Conditions: normal

Emission Control Equipment: precipitator

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

OFFICIAL STACK TESTING RESULTS
Northern Pulp

Pictou, NS

Fuel: Fuel oil

NSENV
Parameter Test1 Test2 Testd Average Limits

Test 1D PM-1 PM.2 PM.3 -

Test Date 23-Jul-15 23-Jul-15 24-Jul-15 - -
Stack Gas Temperature (C) 655 65.5 68.1 66.4 -
Moisture Content (%) 274 276 299 28.3 -
Velocity (m/s) 1.8 127 141 129 -
Valumetric Flow (Rems) 707 76.2 845 771 -
[[Oxygen - 02 (%) 672 6.64 531 623

Carbon Dioxide - CO2 (%) 7.97 8.02 9.59 853

Sulphur Dioside - SO2

502 Measured Concentration (ppm) 2n 47 4 57 4.00 -
Uncorrected at Ref Cond (mp/Rem) 497 858 781 7.05 -
Emission Rate (kg/hr) 1.81 339 364 295 -
Nitrogen Oxides - NOx

NOx Measured Concentration (ppm} 666 63.1 59.4 630 -
{{Uncorrected at Ref Cond (mg/Rem) 1253 1188 111.8 1187 -
Emission Rate (kg/hr) 31.89 3259 34.0 3283 -
Carbon Monoxide - CO

CO Measured Concentration (ppm) 96.1 119.7 2356 150.5

Uncorrected at Ref Cond {mg/Rem) 1101 1371 2697 1723

Emission Rate (kg/hr) 2802 3759 82.03 4921

Particulate Matter - Pl

Particulate Concentration (mg/Rem) 109 542 0.1 548 -
Concentration, Corrected to 11% Oy(mg/Rem) 761 a76 007 381 375
Iil’arliculnte Emission Rate (kg/ir) 2.77 1.49 0.03 143 -

Lepend:  C - degrees Celsius

m/s - metres per second
Rems - dry reference cubic metres per second

ppm - parts per million

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

NOx - as NO2

ND - non-delectable
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Northemn Pulp 121413456
Recovery Boiler
Stack Gas Velocity Profiles
Pictou, NS
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GAS CALCULATIONS

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

0, cO, co S0,
(%) (%) {ppm)  (ppm})

ave. Gas 1 20.9 0.2 132.2 1.8
ave. Gas 2 20.9 0.2 137.5 1.7
ave, Gas 3 20.9 0.2 145.2 1.7
All gas data except Nox obtained from TRS data
Test 1 0, Cco, co S0,
Time (%) (%) {Ppm)  (ppm)

12:00 20.90 0.23 132.23 1.76

12:05

12:10

12:15

12:20

12:25

12:30
All gas data except Nox obtained from TRS data
Test 2 0, Cco, co S0,
Time (%} (%) (ppm)  (ppm)

11:00  20.90 0.23 137.55 1.66

11:05

11:10

11:15

11:20

11:25

11:30
All gas data except Nox obtained from TRS data
Test 3 0, co, co S0,
Time (%) (%) (ppm)  (ppm)

13:00 20.89 0.23 145.15 1.66

13:05

13:10

13:15

13:20

13:25

13:30

NO,
(ppm)

18.9
19.6
18.7

NOy
(ppm)
15
19
23
21
19
17
18

NOy
(ppm)
24
17
16
21
22
20
17

NOy
(ppm)
13
19
27
21
16
15
20



Raw Data for: Northern Pulp Fall Saurce Testing
Testm1

Chent: Northarn Pug
Job Numper: 177413458
fant: Putou

Tarst Bast: J0.30 AM
Tust Findah: 11.00 AM

Paiwmaters
Baromatric Pressurs, Poat [in. Hg) koo CLY -1 Stack Diamater, (i}
Auack Satic Pressure. Patatic fin. HID) o COL %} [-H] Sinch Aren, fogq. £)
Amblent Temp, {°F) o ", %) E T Pllof CosMfichnt, (Cp)
Assumed Moisture Content (a3 dnaima) el
Travera Time Stack Gas $.4ypa Py
Fainl Tamg. T3 dulty P
Imin) Lt fin. K20}
1 1 © i N
1 1N [+ )
3 [~ (5]
4 +. ] ()
4 I (L]
[ ] 1 s
T bo m
[ 3 b Lie
1] 10 155
10 i am
L4 12 an
12 M L1
1 ] i» (3
E e a7
) n ok
4 E- aty
L} 1% L2 ]
[ br o (1.
13 109
] n 10
1 > 133
" [+ "
u" Lis o
11 i 1]



Cakulations for:  Northem Pulp Fakt Soures Tasing
Test®y

Clart: Norem Pulp
Job Number: 121413458

Plant: Poiou
Location; High Level Roof Veni
Task: Row 1
Date: J4-0d-15
Pavsonnel: TRHNGM

Calculated Parameters

Stach Gas Prassurs. P (i Hg) 00
Stach Gas Molscular Weight, Dry Basie, Md (1b/lb-mola) aer
Volume of Water Vapour Colectad, VYwe (culty ame
Stack Gas Moisture Contert (% as decimal) 4300
Stack Gas Moleculsr Weight, Wet Basls, My (ITh-mole) k1.4
Traverse Thma Stack Gas S.typw Pitot, Stach Gas
Poini Temp, Ts datta P Veloacity, Uy

{min) (R} {in. HZO) frin}

1 1 un 549 g1 Liin

2 a9 o7e “San

3 549 082 wn

4 Sag o8 TH

1 500 ous 2

a 500 age a248

7 S0 105 84315

] 580 10 e

[} %0 10§ 84235

10 0 oeg mae

" S4g :F- a4

12 5 aes L1D-. ]

H 1 589 o7e 5470

2 589 o7 5541

3 se8 *1 ] TS

4 508 oM LRI

L) 560 %0 EoL )

L] 530 13- Q4

7 500 100 -]

a 588 110 BN

L] 589 105 5429

10 ) o9s a1

" %0 o8 5834

12 420 0B §155

Total Avelage Average Average



Raw Data for; Northem Pulp Fall Sourcs Testing
Tost 62

: Horthemn Pug
Job Mumber: 121413458

Tosl Sart: 1200 AM
Tust Flnish; LE30 ALY

Paramnetens

Barometric Pratsure, Fhar fin, Hyl
Black Statlc Prasuure, Patallo jin. H30}
Ambient Temg, [F) o

Ansumed Molsture Conten (a8 dechmal) L1}
Traverse Time Slach Gag
Poiert Temp, To

imin} '

i 1 x e

1 13

1 51}

4 m

] 134

[ (1}

T m

[ 1%

1] Ly

10 .

L} I

1 i

® t 1

H ™

3 [+1)

4 (1]

] Fi3]

L] n

T (133

] =

L (F: ]

L] (&

11 I

1z > |

01, 1%}
€O %)
NI M%)

2w

e

Lack Diamedet, (.}
Black Ates, (3g. )
Pt Cosfficient, {Cp}

877
0 b}



Calculations for:  Northern Puip Fal Bowrs Testing

Tast #1
Clisnt: Nartham
Job Number: 121413458
Plant: Pictou
: High Lavat Rool Vert
Test: Flow2

Data: 245815
Penonnel; NG

Calcutated Parametars

Stach Gas Pressurs, Ps finby) oo
Stack Gas Molscular Weight, Dry Basis, Md (I B-moke) 08T
YVolume of Water Vapout Collscied, Yt {cul) 0014
Stack Gas Motstyre Comtent (% &a deci mal) 0.200
Stack Gas Malecular Waight, Wet Basis, My {tbAb-mole} BN
Tiiraras Tiewm Stack Oay 34ype Plct, Stack Gas
Point Tomp. Te deita P Veioclty, Us

L] 1L fin. W20) s}

I 1 Eil %0 o7 5582

H ot om W

) Set (1] Jae

4 @t (4 ] 602

$ & L] arsa

[ ] Lol W 254

7 L 110 R

] 90 to 6200

L] S 100 74

10 e L] 8110

1" 87 [1.-] ar7s

12 388 L1 saqr

1 1 300 o 582

2 an -] 4 ELL

3 5 a8 kLY

& a3 L1 8028

[ 1 k| o9 q138

L] 591 0w 254

H 591 140 a3

1 3 590 100 a2 80

1] a8 1% a2

10 Sea k] a1

1 EL '] -] Ll

12 482 1] 80

Tow Avitage



Raw Data for; Northern Pulp Fall Source Testing
Testmy

Clent: Notm Pulp
Job Number: 121413458

Pl Putou
Locetion: High Level Roof Vers
Tust: Flow 3
Dats: 345415
Patsonnet: TBHNGM

Test Start: 120 A
Teat Firdah: 1200 P

Parameleny

Baromeiric Presture, Phar (in, Hg| M
Btach Baric Priddure, Putadie in. K30} BT
Amblent Temp, *F} “
Assumed Molsturs Coment (s decimal [§]

FL T T e

=

e

stk Diametor, (i)
Black Ara, [14q. K}
Puol CosMcient. {Cp)



Calculations for:  Nethern Pulp Fadl Source Tesung
Tast #1

Cllant: Horriem Py
Job Humber: 121413438

Plant Pictoy
Location; High Level Roof Vart
Tet: Flow 3
Oate: 240415
Personnal: TRHTGM

Calculated Paramatars

Stack Gas Prassus, Pu {in.Hg)

2t3ck Gas Molecular Weight, Dry favs, Mg {ibfib-mole)
VHum-ulWhhnVanUICuﬂcdid.Vhtlﬂuﬂ

Shck Gay Moliture Comtent [% & decimal}

Black Gas Moleculsr Waight, Wat Basis, Mg bAb-mole)

Trawwesy
Padsy

it

BR AR LGN

trlgesvenswna

Lx) L)

0%
$013



CALCULATIONS
Northem Pulp
Pictou
High Level Roof vent
Opaerating Conditions. Narmal

Reference Temperature, Tref (F}: 7
298
Reference Pressure, Pref {in.Hg): 29892
10
Parameter Symbot Units Tast 1 Tast 2 Tastd Average

Tast ID - . Flow 1 Flow 2 Flow 3 na
Data . . 24-Jul-15 24-Jur-15 24-Juk-15 na
Start Time - . 1030 AM 1100 AM 1% 30 AM na
End Time . - 1100 AM 1130 AM 1200 PFM nia
[Total Sampling Time - min o 30 20 a0
Stack Diameter D in 72 72 72 72

Average Stack Gas Temperature T E 129 130 129 129
Barometric Pressure Phar ian.Hg 300 oo 300 00

Stack Static Pressure Pstatic 0. H,0 017 017 017 017

Average Pressure Drop {Head) dP inH,0 093 0g2 093 093
Pitat Coefflicient Cp - 0840 0840 0840 0840
Illtfcreuu Tempetature Tref R 837 837 537 537
Reference Pressure Pref in.llg 2992 2392 2992 2992
T\'llrr Fraction Bwo 030 030 030 030

Average Stack Velocity Ls it's 604 602 €04 603
[Actus) Flow Rate Aclm cufi/m 102 404 102 137 102,514 102 352
Dry Stapdard Flaw Rate Dscfm o ftfm 65,505 65253 65608 65469
Dry Standard Flow Rate MMSCFH 393 392 34 293

Dry Standard Flow Raie Rend/s 0.9 308 31.0 30.9




GAS CALCULATIONS
Northern Pulp
Pictou
High Level Roof Vent

Varlable Symbol Units Calculation Tast 9 Tast 2 Test} Averags
Dry S1ack Gas Flow Rate Q dufm 85 505 65293 85,608 65 469
doemw | Qo (dacma) = B0004T2 3 Qo jidachms lig] ane M0 w9
tack Gas Oaygen Content Col L Measuremen) frate Fhoe Gas Anslyzer 209 ik} 209 209
Hack Gai Carbon Disaide Content Cenl % Measurvepent frors Flor Cas Anatyrer 0z a2 a2 0z
Sulphuy Dioaide - 502
502 Measured Conrentration Cosl ppm Mezsyrement from Floe Gas Anslvier 178 168 168 170
Uncorvected @ ST Cual mg'dwm  [Coal (meg/em) = Con2 ippm) 1 162 462 435 436 444
02 Emissisn Rale ERw} e [FRaal = Cou/ 106D 3 Q1 014 013 013 014
hghs ERs] (hhr) = 3.6 5 ERsal igie) 051 048 049 049
502 Concentration
Nitrogen Ozides - NOx
SOz Mearured Concentration Chay ppm Measursment from Flor Gas Analyrar 89 1:1-] 187 180
Uncorrected @ 5TP Casy s/l |Coat (mg/durmt = Cieet (ppan 2 1 EAE 5 k1] B2 358
NOz Emission Rate ERnw1 ' ERnst = Cnow/1060 £ Qs 110 114 109 11
hghr ERnor (hghry = 2.6 3 ERnen{g/s) 295 409 93 199
NOz Concentrntion
Carbon Monozide - CO
CO Measured Concentration Cen ppm Measyrenmnt from Flee Gas Analyser 132 138 145 138
Uncarrecied @ STP Ces meidwm  |Crw (mp/darmi @ Con (ppmy ¢ 1 148 151 157 166 158
CO Emission Rate ERcs " EfRtrn w Coa/1980 2 (s 488 485 515 489
hathr ERre (kg/hr) = 3.6 1 Elce (giy) 189 175 185 176
CO Concenstration
Legend: 0% . nouars feet In.Hg - inches of mercury g digr par dry ditd cubsi metrs
20 - square matres cuft . cubs foot /e - grams per sacond
-3 042 cum - culne octran NOx - u3 NOZ
R - degrees Rankin

Prm - parta pey mullin

STR . standard lemperatora and pretsute (25 C and 10t 3 kPay
decrms - Oy stendard ubic metres per second
dactm - dry standasg cubic feet par minute

atfm - sctusl cublic feet per minute




STACK TESTING RESULTS
GAS CALCULATIONS
Northern Pulp
Pictou
High Level Roof Vent

Parameter Test 1 Test 2 Testd Average Limits
Hﬂxygen- 02(%) 209 209 209 209 -
Carbon Dioxide - CO2 (%) 02 02 02 02 -
Sulphur Dioxide - SO2
02 Measured Concentration (ppm) 1.76 168 166 170 -
Uncorrected at STP {(mp/dscm) 482 435 436 4 44 -
Emission Rate (kg/hr) 0.51 048 043 049 -
Nitrogen Oxides - NOx
INOx Measured Concentration {ppm) 1889 196 187 190
Uncorrected at STP (mg/dsem) 355 [N} 352 358
Emission Rate (kg/hr) 395 409 393 kKE-1] -
arbon Monoxide - CO
(CO Measured Concentration (ppm) 132 138 145 138 .
Uncorrected at STP (mg/dsem) 151 157 166 158 -
Emission Rate (kp/hr) 169 175 185 178 -

Lepend: C - degrees Celsius

mis - metres per second

ppm - pans per million

STP - standard temperature and pressure (25 C and 101 3 kPa)

mg/dscm - miligrams per dry standard cubic metre
dscms - dry standard cubic metres per second  NOx - as NO2

ND - non-detectable




Raw Daty for: Job No. 121413456
Pictou

Northern Pulp Foll Source Testing

Velocity Profile
Test il e avotasld
| 250 m—Traverse? | |
| 200 m |
n
| B 150
k=
g 100
]
R ¥
|
| a0 - T T T T 1 T T : T T 1
| 1 2 3 4 s 6 7 B 9 10 11 12
| Traverse Point [
| |
|
] |
- - " s R e — 1
Tast #2 == Traverss 1 '
205 - g Traverss 2 |
L— —J
20.0 A [
| 195
- 190 ;—( |
£ . |
% 175 |
| 2 170 N
|3 s
18.0
15.5
| 150 L RN
1 2 3 4 5 6 7 8 9 10 11 12
| Traverse Point
Test #3 i Traverse | ] ;
| 250 - | et Travarse 2 |
| 200 |
¥ gt ~— .
E 150
g o ,
> |
50
00

Traverss Point



Raw Data tor: mmnmnmrm

Tastit
Chent: baethom Puip
Job Nurnber: 121412088
drypunger No. Irgunger Fnal Wesgnt
Plane: Line Kin Contanty L]
Locstion: Mo, N3 r A0 mL H20 o3
Tesl. P} H 30 mi, H2O s
Tt 3i-dab-13 Particulsts Collacied trom Fiter pmgy: 2a3s 3 Baara sy
Persannel: THH & =~ ot W, il i 4 g Sdus Gl L]
Particulats Colicted from brpmget Wash Jmg). =3
Tost Sian; 09 A Towd Particulate Collecied prg) =
Tast Funat: [{B-FH]
Patirnetars
Baramattic Pressurs, Phud (in, Hay b %) LARBOU POINT 02, t%) Btach Dlamae. fin) “
Back St Prassure, Puiatic (i HID) s CO%, (4} Btach Area, jug, B} 25
Amnbiend Temp, NI %) Prots Langth, fin} 2
MO Voiurw Collacied, Vw prd) Diamater, bt} L35
Tolal # Samgihng Py, Paioi Couficient. (Cph on
Bampiing Tirrs pet Foand, jman} Gamma, mwls consland 1o
Readings Taban Evary __ fruns
Reguisicny Agency
Traverss T ach Gas By Pral Oeihcy a0 Meter Gas Meier Tamp Noszie
Point Temm, T3 delta P dails H e iy Outiet {Cyeionk: Flow)
any . W30y fin 2oy fou my ™ ™ {deg. from verLy
i+ clockwing)
136 70
Towvist i 1 1 4 7 L o 137 40 o [ 4
5 1w Lt an 13414 2] L] =13
2 73 1 a5t o 15400 ” “ M
W 18 LT o L5 450 [ ] “ M
E] 123 I8 L] [T-} R B u 2
5 L] (3] oy 69,140 ] “ 28
[ 17 ] ay au et ” “ k]
il ax a4 181 018 L] (] 0
) ns w2 o o 16290 1 “ -1a
1 0.4 L3 eyt 3 L] -io
L] s b 044 s 169 390 8 “ []
£ Hy [T arp I 1% 1 “ (]
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Caiculations bor; Lirne Kin Particdars Matter Togtng
Testmy

Atick Gas Praqurs. Pu i Hgh

ach Oun Moiscule Weeght, Cry Wasis, Ms {Rib-meie}
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Combustion Gas Data for: Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Lime Kiln
Location: Pictou, NS
Test: PM-1

Date: 21-Jul-15
Personnel: TBH/SF

Test Start: 10:30
Test Finigh: 11:00

Average:

02 coz co
(%) %) (ppm)
4.64 2212 7
4.5 221 6.9

502
{ppm)

17

NOx
{ppm)

102
1
129
125
114
117
120

116.9



Raw Data for: Lime Kin Parsc:iate Matar Testng

Tent 52
Clerst: Northam Pugy
Jab Nutier; 121413408
Wrganges Na. Finsl Weght Tare Weigna
Contenty (1] L]
t W L HIG wrE 1]
2 00 ml M2 ™ Tias
Cotleciud from Filtw gmg): BT 3 Biard oty ey
Particulsty Colectied from Probe Wash fmg: xe 4 A0 $0eta Got m.r 981
Particulate Collected from impinget Wash fre: 11
Tolsd P, gk 239 Totsl Vowight Cawn (51
Mosdure Yohsme tmi}
Prrasurs. Phar {in. Koy na oz, 1%) 48 Slack Dismeter. fin) -
$hack Alatic Prassuse, Priatic pr H20} LL]] €01 M} ns ach Area. g, R} s
Asviners T, 1'F) " . ™ e Probe Langm, pn ) ]
HID Volure Collecied, Vw gmly 313 Hattte Diametes, in.| air
Tou 3 Sernpling Points, EY Prot CowMficient. ICpt oae
Samplng Ture pat Painl, fnin} 3 Gamma, mater contnt ton
Readings Tahan Every __ mune 13
Reguiniory Agency NSENV
Tiaverse Tima Shaeh Qi B-type Pate Onfica Gt Muter Gk Metiws Tamp Moz Angle
Poant Temp, Ta. delts P el H Valumg kel Outiet Crclona: Fire)
L] " fin boy e HIOH fou 0y I L] {deg. N verL)
167 400
Teaversa § 1 75 ist om 17.5% ™ [ -3
1 L] [LE ] = [ -3
1 73 190 033 (LT w “ 23
10 1%} L] (LI " & 21
3 128 L] axy Imlix = “© e
13 1 o I » “ E-]
L] 173 19 ap 9 10 » " Bl
14 o L9t 810 » » B 1]
¥ b4 ] £ «n low ™ " =¥
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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
Parsonnel: TBH/SF

Tast Start: 3110
Test Finish: 3:40

Average:

0z coz co
(%} {%) {ppm)
4.59 22.53 7
4.6 22.5 68

S02
(ppm)

1.7

NOx
{ppm)
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142
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146

1314
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Combustion Gas Data for:

Client: Northem Pulp
Job Number: 121413456

Plant: Lime Kiln
Location: Pictou, NS
Tast: PM-2
Date: 22-Jul-15
Parscnnel: TBH/SF

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

Northern Pulp

Time 02 coz
{min) {%) %)

0 417 22.96

Average: 4.2 3.0

co
{ppm)

6.6

s02
{(ppm)

2

1.7

NOx
{ppm)

77
44
42
42
44
41
45

47.8



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): 298
Standard Pressure, Pstd {In.Hg): 29 92
(Bar): 10
Parametar Symbol Units Test1 Test 2 Test 3 Average
Test ID - - PM-1 PM-2 PM-2 -
Date - - 21-Jul-15 22-Jul-15 22-Jul-15 nfa
tart Time - - 905 AM 2.00 PM 510 PM nla
End Time - - 1112 AM 405 PM 7.15PM nfa
Total Sampling Time - min a0 675 875 75
Stack Dinmeter D in. 48 48 48 48
Average Stack Gas Temperature Ts F 160 158 159 158
Average Dry Gas Meter Temperature Tm F 75 70 73 72
Barometric Pressure Pbar n.llg 2970 2960 2850 2960
Stack Static Pressure Pstatic inH20 051 0.51 051 051
Average Pressure Drop (Elead) dr inH20 051 042 049 0.47
Avernge deltaH Orifice di inll20 1} ] 017 020 0.20
Average Meter Temperature Tm F 75 70 73 72
HGas Sample Volume ¥m cu.ft 304 260 274 279
Average Isokinetics I % 1115 1115 1051 109 4
Nozzle Diameter Dn in. 0172 0172 0172 0172
Pitot Coefficient Cp - 0816 0816 0816 0.816
(Gamma, meter constant y - 1.033 1033 1.033 1033
Reference Temperature Tref R 537 537 537 537
Reference Pressure Pref in.llg 2992 2992 2892 2992
Stack Gas Oxygen Content Col Y 464 459 417 447
tack Gas Carbon Dioxide Content Cen2 Y% 221 225 230 225
Stack Gas Nitrogen Content Cn2 Ya 73.2 729 729 730
Volume of Water Collected Vw mL 359 251 250 286
Particulate Collected from Filier - mg 242 358 234 278
Particulate Collected from Probe Wash - mg 431 308 211 Nz
Particulute Collected from Impinger Wash - mg 205 a3 35 91
Total Pasticulate Colfected (exel. impingers) Mp mg 285 389 255 310
Pulp Production adubmt/day 596 701 701 666

Legend:  F - degrees Fahrenheit
K - degrees Kelvin
Bar « bars
in.Hg - inches of mercury
in. - inches

in H20 - inches of water
cu i - cubic feet

R - degrees Rankin
NOx - as NO2




CALCULATIONS
Northern Pulp
Pictou, NS
Stack Height from Grade 37 m
Stack Diameter 122 m

Variable Symbol Units Calculation Test 1 Teat 2 Testd Avarage
Stack Area A it A= PiaiDA2 2N t257 1257 1257 1257
M [As(gml = At (iqh) 1 00929 117 117 117 117
iaanmrtrk Pressure Pher P Phar {(LFs) = Phariinlig 1 ).J8 101 100 100 100
Stack Seatic Pressure Prlasie kPa Potathe (kPa) = Patatic {ia 120 1 8249 013 013 213 013
Avg. Stack Temperature L0 R TaiR)=Tu (F) + Jéid 820 618 619 6190
Avg, Meter Tempersiure T R Ten (R) = Tem () + 4600 8as 530 523 8325
Nozzle Dianseter 1] mm Dn{cama) = Da (i) § 254 4 4 4 44
Gas Meter Pressure Pm nHg  |Pm = Pbar+ (dH/ 106) 297 296 295 2986
Sample Volume at STP Ve [} Ve = TeelPrel s (Ve s P13} i Ten N3 269 281 288
am Ve (ewm) = 1.82832 1 Ve (calt) oa9 078 080 082
Volumne of Waler Vapaur Var R [Vc=00480 1 Vn 172 121 120 138
(Water Fraction Bno - Bue = Vmc/{ Vme » Vine ) 035 03 030 03z
Molecular Weight, Dry Ma DAb-mol | Md w .44 {Crud) + 6.32:Col) + 0.2% (Caly N7 ns 3a 3t 8
Molecular Weight, Wet Ms Wil-mal [N A1 {1+ Bro) + {t2 5 Bwa) 269 275 277 274
Stack Pressure [ ially  |Pe= PFbar « (Potatic | £3.6) 297 26 295 296
|Stack Gas Velocity Us e Caw 8533 1 Cp 1 {(dP 2 TagiPs x Mup) 0.8 B6 M0 7 358
o4 L'n {pa/e) = 3048 1 L (s 18 104 108 109
Actual Stack Gas Flow Rate Q wfm  |QadasCigar 28136 25649 26182 26 989
|Pry Stack Gas Flow Rate i ducfor  [QumQ v {1-Bwa) 3 (FrellTs} o (PPrefy 16,190 15244 15723 15,719
dacms [y (dtocrun) = 0OOMITT v Qs {dbefm) 764 720 7 42 742
Particulate Contentration Cy mg/dscm  [Ciw Mpi Voo 22 510 320 384
Particulate Emission Rate ERp & ERp=Cy 1800 1 Qs 248 as7 237 283
kebe  |ERp (kg/hr) = 36 L ERpigls) BBS 132 as 102
Lafadubmt  |ERp (hgfadubmi}= ERp hatbri * 241 pulp produstion (sdubmitday) 036 045 029 04
Particulale Canceniration
Correcied to 11% 02 [ mg/decen  |Cagtl% B2} = Co 1 (03-11) § (30.9-Cal) 196 )1} 189 232
orretied to 3% 01 [ mg/dscm  [Ca{3% O = Cs 3 (20.%3) / {20.9-Cal) 354 560 342 418
orrecied to 12% CO2 Ce mghlem  |Co(11% CO2) = Cs 1 (1HCro2) 175 272 167 204
Legemdt 3001 - squars fast In Hg - inches af marcury g/ ok ilig por dry cubi¢ metie
44 M - squale metes < culne feet §/s - grams par second
P34z Tum - cutng metres NOz - ss NOZ
R - degteas Rankin 5P and {25 C and 101 3 kPa) acim - actual cubic leet per ranute

P < parts pey melon

dacim - dry standard cubec leet p;r munuts

dacms - dry standerd cublc metres per second




OFFICIAL STACK TESTING RESULTS
Northern Pulp
Pictou, NS
Stack Height from Grade: 37 m
Stack Diameter: 1.22 m

NSENV
Parameter Test 1 Test 2 Test3 Average Limits
Test 1D PM-1 PM-2 PM-3 -
Test Date 21-Jul-15 22-Jul-15 22-Jul-15
Stack Gas Temperature (C) 711 700 706 705 -
Motsture Content (%) 355 309 29.9 321 -
Velocity (m/s) 118 104 10.6 109 -
Volumetric Flow (dscms) 7.64 7.20 7.42 7.42 -
Oxygen - 02 (%) 4.64 4.59 42 447
Carbon Dioxide - CO2 (%) 221 225 230 225
Particulate Matter - PM
Farticulate Concentration (mg/dscm) 322 510 320 364 -
Particulate Emission Rate (kg/hr) 885 13.2 8.55 10.2 -
P'articulate Emission Rate (.36 0.45 0.29 0.37 0.50
Legend: C - degrees Celsius STP - standard temperature and pressure (25 C and 101.3 kPa)

m/s - metres per second mg/dscm - miligrams per dry standard cubic metre

dscms - dry standard cubic metres persecond  NOx - as NO2

ppm - parts per million ND - non-detectable

adubmt - air dried unbleached metric tonne {772 08 adubmt/d)
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Raw Datator: Northarn Pulp Powar Boller PM
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Calculations lor:  Nortvrn Pulp Powes Boder PM
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Combustion Gas Data for:  Northern Pulp

Client: Northern Pulp
Job Number: 121413456

Plant: Power Boiler
Locatlon: Pictou, NS
Test: PM-1
Date: 23-Jul-15
Personnel: TBH/SF

Test Start: 11:00 AM
Test Finish: 11:30 AM
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Raw Daty for: Morthermn Pulp Powsr Boller PM
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Tast 87

Chant. Horthamn Pup
dois Numbsr 139413458

Plart: Pyvaet Badiot
Lotstion: Prctou. HE
Tear: Pady

Date: Tad 13
Putsonesl TEHBF

Caiculated Paramaten

Hach Qos Prossurs, Pe (i Wgp
Slacn o4 Matecidar Wesgne, Dry Baws, Md fHate-mesie)
Volums of Water Vagout Callected, Vwe (o 1)

Risch Oyt Mowsture Conmere ['% 30 deaimal)

Hack Gas Mokssuly Weght, el Basis,

]

L
Frwewren i L]
T
)
&
L]
L]
¥
1
*
1w
"
11
Tesrwiir 3 i
¥
£l
L)
L]
L]

=»n
12514

EEEPESRECEREEETRRSY

11114

BeEus

mokingtichy Chechs
Shech range Vativn Creiena
Crots svwvage Wit Coieris
Dnhas Sloch dae
detts M Vemeny. Us
iin. Moy L)
1] nw
208 LT
e nw
= na
ar (¥
213 -
] "
e -
o ou
am L1
Qda Lok
aM "o
(1) -
on an
oss N
s nia
o “e
0ss “
o oW
an “r
o7 a3
e na
100 o
Li nn
LI w0y
R 20
LEE] sm
a91 704
% "e
qa? wsm
043 Ua
048 Hy
T Sa k)
047 e
o8 LT
034 a7
os L 11
oer ©Ba
o o
o T
o8y nn
(1] na
aes nn
(L) TASs
aes nn
o nn
ous 1)
onr nu
Averagn Avorsge
og LT

LLC L L T
LT

EERGCELCEECEEEERRRARGESE

CELREEEECRRErPEERE PR LY




Combustion Gas Data for:

Ctient: Northern Pulp
Job Number: 121413456

Plant: Power Boiler
Locatlon: Pictou, NS
Test: PM-2

Date: 23-Ju-15
Personnel: TBH/SF

Test Start; 2:00 PM
Test Finish: 2230 PM

Narthern Pulp
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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 Start: 8:10 AM
Tast Finish: 8:40 AM
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DATA ENTRY
Northern Pulp
Pictou, NS
Fuel: Natural Gas
Operating Conditions low normal
Emission Control Equipment: scrubber
Stack Height from Grade: 51 m
Stack Diameter: 1.93m

Reference Temperature, Tref (F): 77
K} 294
Reference Prassure, Pref {in.Hg): 2592
{Bar): 10
Parameter Symbol Units Test1 Test 2 Test 3 Average
Test ID - - PM-1 PM-2 PM-2 -
Date - . 23-Jul-15 2% Jul-15 24-Jul-15 na
Start Time - - 942 AM 1:25 PM 8:00 AM nfa
End Time - - 1151 AM 340 PM 10:08 AM na
Total Sampling Time . min 120 120 120 120
Stock Diameter D in. 72 72 72 72
‘Average Stack Gas Temperature Ts F 129 134 135 133
Average Dry Gas Meter Temperature Tm F 71 73 76 73
Barometric Pressure Phar in.Hg 29.60 29.70 29.90 2973
tack Static Pressure Pstatic inH20 g20 020 0.20 020
Average Pressure Drop (Head) dr inHO i1 1.25 1.2 122
Average deltaf] Orifice (] inli20 068 069 067 068
Average Meter Temperature Tm F 71 73 75 73
a3 Sample Volume Vm cuft 5522 5569 54 82 5524
[Averape Lsokinefics 1 e 98.57 101.12 100.80 100.16
Nozzle Diameter Dn in, 0172 0172 0172 g.172
Pltot Coeflicient Cp - 0816 0816 0816 0815
Gamma, meter constant ¥ - 1.033 1033 1023 1033
inefercm: Temperature Tref R 537 537 537 537
Reference Pressure Prel inHg 2982 2592 2992 2592
[Stuck Gas Oxygen Content Cal % 16.1 17.0 132 154
Stack Gas Carbon Bioxide Content Cea? % 25 22 42 30
Stack Gas Nitrogen Content Cn2 Ve 813 80a B25 8186
Stack Gas Sulphur Dioxide Content Cso2 ppm 00 00 0o oo
[Stack Gas Nitrogen Oxides Content Cnox pium 189 176 87 244
Stack Gas Carbon Monoxide Content Ceo ppm 1037 4 2351 3881 552.6
Volume of Water Collected Vw ml 2037 2578 2377 2331
"articulate Collected from Filier - mg 709 779 1946 1145
Particulate Collected from Probe Wash - mg 263 19.4 177 198
Particulate Collected from Impinger Wash - mg 37 12 a7 85
otal Particulate Collected (escluding impingers) Mp mg 972 973 2083 134 2

Legend:  F - degrees Fahrenheit in H20 « inches of water
K - degrees Kelvin cu.fi - cubic feet
Bar - bars R - degrees Rankin
in.Hg - inches of marcury NOx - as NO2
in. - inches




CALCULATIONS
Northam Pulp
Pletou, NS
Fuel: Natural Gas

Operating Conditions: low normal
Emission Control Equipment: scrubber

Stack Heighl from Grade: 51 m
Stack Diameter 183m

Variable Symbol Units Caleulation Test1 Tast 2 Testl Avenags
Stack Area Ar wh LR IT 1 S35 I 2827 2827 2027 2827
wym Ad g m) = Asup Py DiPLY 283 28] 28] 283
Baramettic Pressure Phar WPy Phar (LPa) = Phar (b Hi 1 1006 1002 1008 101.2 1007
Siack Static Prestore Prsiic iPe Pusatic (LPa) = Potatic tn HI0) 3 D249 005 o0s [1X+.) 005
AvE Stack Temperature Ts k T (R1=Ta(F} + 542 589 584 545 593
e Meter Temperature ™ [} Tm ()= T () = 460 LE] ] 531 538 5335
Nozzle Diamcter D L] Dim (v = P fi ) v 254 4 4 4 44
[Caa Meter Presiare ] mHe P = Phar + (I 136} 29 8% 2975 2905 2578
Sample Valwme 31 Ref Conit Ve an ¥oue = TrelPref s (Vs P a3 T 571% 5780 56 80 572
. Vet fewm) = LO2832 & Vime (ru ) 182 163 181 182
Voleme of Water Vapour Ve an Vo = 00430 5 Vi .78 1237 14 12
Water Fraction f - B e Vg Yoe + Y ) 0.148 0177 D167 02
Molecalar Weight, Dry A Wolbmol (VU049 {Con2d « LI (Cal) + 0.2 (Cnd) 2905 2304 28N 281
Mol Weight, Wel Ay ib-mad |V AU (- Bwa) + (191 Bue) 2744 2709 2113 273
inck Presture ™ nHg Pu = Phar + (Potatic | 13.6) 29481 29N 299t 2975
Hack Gas Velochy U [ Us = BLIN 5 Cp v HUP & TapiPr & M) RS 8477 &6 4% 64 85 853
mr Un ooy = 03048 § Us iy 19.74 2025 "N 129
Actual Stack Gas Flan Rate Q acim Qeibulanis 109,874 112,729 104 884 110,782
Dy Stack Gas Flow Raie i Y Rulm Qs = Qe [1-Bwai o (TrelTob 2 (P Pren B4 872 83270 B2367 83438
Rims Q1 (Rczw) = 0AD04"3 3 Qs (i) 897 3% 30 Jsoe 94
slphur Dioxide - 502
02 Mexured Concentration Crad P Mrasuremont frvm Flue Gas Anshyter 000 000 000 00
Uacorrceted @ Ref Cond a2 g Rim (Ol img Rermp = Coad {ppom) 1 261 0.0¢ Q00 000 000
502 Emisslon Rale ERw0} & ERsa = Cral 100 £ (s .00 o o0 000 ooo
behr Rl (ke brh = 16 1 BRual (g3 000 000 000 000
502 Concentration
Coerected 10 11% 02 Cral wgRem  |Camd (11%% 023 = Cral {mg Remm) 1 4309 ) )}/ (20.9-Cal) 000 000 oo 00
Corrected to 3% D2 Cao} mgRem (ol (30 021 = Coad img By 1 (20.9-1) / (209-Cal) 000 o000 000 000
Carrecind to 12% CO2 Conl ®pRom Gl (11*5 0O2) = Coal (g Rem) 3.{12 Cead} ood 000 ooo 000
Nitroges Otides - NOx
N0 Mcasueed Contentration Cao Prem Memmrrmnest from Flis Ges Az ser 1886 17 57 BT 2438
Uncorteried & Rel Cond Caos wrRem  |Chet tme Remwd = Caot ippm) & 1933 549 3307 £9.10 4588
NOy Eminion Rate ERpmy B ERnot = Cuen/ 1808 5 (s 142 130 289 180
W Efmes (hg Wy}~ 34 1 Biwon (g4 5n 488 987 549
NO1 Concentration
Corrected 10 11% 02 Coan mg R [Cos {11% O3 = Coot (s Rem) 3 20911} (20 %-Cad) 7392 237 BY 15 8215
Corrected to 3% 02 Cam MR [Cnan (3 O2) = Crot mg Rom) § (20923} (209 Caly 13388 150713 161 19 14843
Corrccied 1o 12% C02 Com g Remy Ot (134 CO2) = Court img e 1 {12 Cend} 168 52 17727 198 22 180 67
Carben Monoside - CO
(CO Mearured Coacentration e Py Mesmarvment from Flat Goew Ansh per 1037 42 22514 388 14 55357
Unearrected & Ref Cond oo melom  |Cowtmg Rom)= Goodppm) 1 1148 1187 86 28924 dd4 42 833 84
CO Emission Rate ERi Y ERco= Con 08 ¢ (o A7 4T 1058 1z 251
by ERse (hghrp=3.4 8 ERso (g0l 17050 38.10 82.20 86 40
U0 Cenceniration
Carterted 10 14% O2 [ meRem  [Con{l1% 21 = Cra{mg Rom) 1 (85 1)) [209-Cul) 2474 25 478.73 87342 124213
Corrected 10 3% O2 T meRom 10w ()% O2) + Crofmg Rermy 1 (I0%-3) | (209-Cal) 7385 1227.20 1018 60 2zas 08
Cocrected 1o 12% CO2 Tew mgRon  |Cou{12% €03 = Cootmg Rem) & {12 Ceud) 5840 47 1443.27 1282 08 278193
Particulate Conrentration 2 maRim  [Co= Npi Ve G004 5983 12048 8305
Particulate Emisvon Rate ERp ' ERp = w1008 £ s 240 234 503 328
Aghr ERpilghr) =361 ERpigs) 854 L. XYY iz nn
Particulase Coacentration
Correeicd io 11% 02 s mgfom (0 (1% O2p=Co g (0511} (209-Ca2) 12508 150 32 16707 147 48
Carecetal v 5% 02 G oghom (O (3% 02 = Ch 1 (%D} (30.3-Cal) 226 11 M7 oz 07 266 85
Corrected 10 12% CO2 G oghon  [Ca{I2% CON = Cox (11 Condy 28509 HNIB4 T 70 32414

Legrmi: Qi squate lest
SGM - SQuAIA Makien
Br-2i42
R - degrass Rankun
P - s e madlnn

" Hg - wches of iecury
cull cubsg ferd
um - cubic moties

Rof Cond - retarenics temparatine snd pressurs 25 © ang 101 InPay
necond

Reme - ary sference cubse fatzes por
Rcim - dey ratarence cubec Tast pet minuta

my/Rem - mbgrama pet oy ralerence cutst Metre
D% - QBT per sacang

NO ae NO2

#CIm - schusl cutat lewt par minyte




Pictou, NS

Fuel: Natural Gas
Operating Conditions: low normal
Emission Control Equipment: scrubber

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

OFFICIAL STACK TESTING RESULTS
Northern Pulp

NSDOE

Parameter Test1 Test 2 Testd Average Limits
Test [D PM-1 PM-2 PM-3 - -
Test Date 23-Jut-15 23-Jul-15 24-Jul-15 -
Stack Gas Temperature (C) 53.9 56.8 57.4 56.0 -
Moisture Content (%) 1486 17.7 16.7 163 -
Velocity (m/s) 19.7 203 19.7 19.9 -
Volumetric Flow (Rems) 400 393 a9 394 -
Oxygen - 02 (%) 16.1 170 132 154 -
[Carbon Dioxide - CO2 (%) 253 2.24 423 3.00
Sulphur Dioxide - SO2
502 Measured Concentration (ppm) 00 0.0 0.0 00 -
Uncorrected at Ref Cond (mg/Rem) 00 00 00 0.0 -
Emission Rate (kg/hr) 0.00 0.00 .00 000 -
Nitrogen Oxides - NOx
NOx Measured Concentration (ppm) 189 176 367 24 4 .
Uncorrected at Ref Cond {mg/Rcm) 355 331 69.1 458 -
Emission Rate (kg/hr) 511 468 967 6§49
Carbon Monoxide - CO
CO Measured Concentration (ppm}) 10374 2351 3881 55386 -
Uncorrected at Ref Cond {mg/Rem) 11879 2692 444 4 6338 -
Emlission Rate (kg/mr) 17090 38.10 62.20 50.40 -
Particulate Matter - PM
Particulate Concentration (mg/Rem) 60.0 596 1295 830 .
Concentration, corrected to 11% 032 {mg/Rem) 125.1 150.3 167.1 1475 150
Iarticulate Emission Rate (kg/hr) 8 64 844 18 12 11.73 -

Legend:  C - degrees Celsius

m/s - meires per second
Rems - dry reference cubic mefres per second

Ppm - parts per million

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

NOx - as NQ2

ND - non-detectable
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Northern Pulp
Power Boiler
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Raw Datw for: Horthem Pulp Damsobving Tank PM
Tesimy

Chont: Northem Pugy
Job Fuunbae: (3T 4L3408
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Calculations for: Northaen Puip Daealvng Tank PM
Test

Chang: Puly
Jot Number: 121413458
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Combustion Gas Datafor:  Northern Pulp

Client: Northern Pulp
Job Number: 121413458

Plant; Dssolving Tank
Location: Pictou, NS
Test: PM-A
Date: 2t-Jub-15
Personnel; JJBFS
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Combustion Gas Data for:

Clinnt: Northern Pylp
Job Numbar: 121413458

Plani: Dmsolving Tank
Location: Pictou, NS
Tost: PuA-2
Date: 22-Jul-15
Personnel: LNBFS

Tast Stani: 1:00 PM
TestFinish: 1:30 PM

Northem Pulp
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Raw Dats for; Hortwm Puip Desotvng Tank P
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Calcutations for;  Merthem Pulp Dsttiving Tank Py
Tast#3

Glisnt: Homwrn Pup
Job Number: 121413488

Plant: Dupsasving Tank
Locstion: Picwe, NE
Tost: P
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Combustion Gas Data for: Northemn Pulp

Clhiant; Nodhem Pulp
Job Number: 121413458

Plant: Drsaohing Tank
Location: Pictou. NS
Test: PM-3
Date: 22-Jul-15
Persennel: JJBFS

Test Start; 4:00 PM
Test Finlsh: 4:30 PM
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DATA ENTRY
Northern Pulp
Pictou, NS
Fuel: NA
Operating Conditions: normal
Emission Control Equipment: NA,
Stack Height from Grade: 51 m
Stack Diameter: 1.22m

Reference Temperature, Tref (F): 77
{K): 298
Reference Pressure, Pref {in.Hg}: 29.92
{Bar); 10
Parameter Symbol Units Test1 Test2 Tost3 Average
TestID - - PM-1 PM-2 PM-3 -
Data - - 21-Jul-15 22-Jul-15 22-Jul-15 nfa
Start Time . . 9.00 AM 12:45 PM 355 PM na
End Tima - - 10:50 AM 225PM 5:40 PM nia
[Total Sampling Time - min 100 100 100 100
Stack Diameter D in. 48 48 48 48
Average Stack Gas Temperoture Ts F 170 181 172 174
‘Average Dry Gas Meter Tempernture Tm F 88 87 -1} a8
Barometric Pressure Pbar inHg 29.70 29.80 2950 2967
Stack Static Pressure Pstatic inII20 -020 -0.20 -0.20 -020
Average Pressure Drop (Head) dr in 120 019 012 013 Q.15
Average deltal] Orifice dH intl20 0.37 025 028 030
Average Meter Temperature Tm F 88 a7 88 88
a3 Sample Volume ¥m cu.ft ooz 26.18 2801 20.07
Average lsokinetics 1 % 81,11 97 41 83.24 9392
Nozzle Diameter Du in. 0308 0 306 01306 0206
Pitot CoeTicient Cp - 0.836 0836 0.836 0.836
iamma, Meter constant ¥ - 1.117 1117 1.117 1117
Reference Temperature Tref R 537 537 537 537
Reference Pressure Prer inllg 2992 29.92 2992 29492
Stack Gas Oxygen Condent Co2 % 209 209 20.8 209
Stack Gas Carbon Dioxide Content Ceol Y oo oo 00 a0
Stack Gas Nitrogen Content Cn2 k) 791 791 791 791
Stack Gas Sulphur Dioxide Content Cso2 ppm 0.0 0o 0.0 0o
Stack Gas Nitrogen Oxides Content Cnox ppm 00 0o 00 00
Stack Gas Carbon Monaulde Content Cen ppHn oo 0o 00 00
Volume of Water Collected Vw mL 6948 8420 6102 6490
mg 3919 5762 724 4468
mg 46.4 194.3 1609 1338
- mg 294 218 137 Qa7
gers) Mp mg 4382 7704 5332 5806
adubmt/day 596 701 701 666.0
legend:  F - degrees Fahrenheit in. H20 - inches of waler
K - deprees Kelvin cu fl « cubte feet
Bar - bars R - degrees Rankin
in Hg - inches of mercury NOx - as NO2

in - inches




CALCULATIONS
Northem Pulp
Pletou, NS
Fusl NA
Operating Conditions: normal
Emission Control Equipment: NA
Stack Height from Grade. 51m
Stack Diameter: 122 m

Variable

Symbol

Caltulation Tast1 Teat2 Tost 3 Avarnge
1sm|s.\ru As nr LRSIV 9175 SVF] 1257 1257 1257 1257
mm As tmym) = Au (s N} 3 Q0PED 117 117 1y 117
Racomerric Prevsure Phor 1. Plaac (P = Phar (ba (1g) 0 3306 1006 100.9 0w 1005
Slaek Siatic Prevors Patatlc P Patatie {LPa) = Putacic (in 0107 1 8243 -0 0% -005 -0 05 005
Ave. Stack Temperature T R T+ {R)=Ta (P} = 460 830 841 832 8M
Ave. Meter Temperature ™ ] [T (R)= Tm 1) - 440 548 S47 548 3475
Nozke Diamcter Do LY U (o) = O fln ) & 24,4 ] ] 8 18
(Gas Meter Prevure Pm nlig Pon = Phar + (i 13.6) 237 28 62 2952 2989
Sampile ¥olume ai Rel Coad Vme [ Ve = TeelPref e iV c P ) T 3285 2862 27 305
cuo Vs temam) = RO & Ve 4w} 092 (L] oBs 086
Volame of Watcr Vapour Vne cun Ve = LOIIR1 Ve 3335 306z 2929 315
Water Fraction [ . B Ve ({ Ver o Ve ) 0505 0518 0492 0%
Malccutar Weight, Dry L] Bulbeenad | MGl =044 {Crad) < 403 tal) < 035 (Cal 28 84 884 28 84 286
Molecular Wright, Wet s Mliemal  [Ns = WdU) - Bwel + {161 Bwa) 2338 22 2251 234
Stack Pressure " fallg [P Piar o (Pataic 138 2669 979 2945 29.65
Stack Gar Velacity [ R Us = 8813 Cp 3 (14P & TobiPs £ Va3 2797 2389 2490 258
- Lu (mrh = 0.3848 & La (1) L3.x] 728 759 8
Acinnl Stack Gas Flan Raie Q =in UETT I I 21,089 18.012 187172 19.291
Diry Stack Gas Flow Rare [y Rifm  [Qve Q1 (h-Bmab e (TrefTa) 0 iPu Prey a8 1.238 7,987 8,015
Roms [ (Remsh = 000472 ¢ Qo {Retin) 418 342 i k1]
Sulphur Diozide - SO2
502 Meaured Concentration Coa? P Mrasaremest from Flor Gas Analyaer Qoo 000 ooo G600
Lacorrccied a Ref Cand Caal mgRim  |Cunl (mg Remi = Crad (ppom) 3 262 ogo 0o oo (o]
502 Entission Rate ERsal 0 FRan2 =+ Coal/ 1908 1 Qh ano 000 (i) 000
kg hr ERmod (bghrh=3 6§ ERond g e) 000 000 o000 boo
02 Contentration
Carrecied to 11% 02 €2 mpfom  Caad {11% 02) = Caad tmg/Rem) 285115 (30.9-Cad} #0Ovo! ¥DIvo! 000 20V
[Corrected te 1% 02 Cial meRm  [Coad ()% O2) = Caal (mp Hom) ¢ (20 %3) * (209-Ca) 20V #0ivnot 000 LT
{Correctel 18 12% CO2 Can} mgRom  [Coal (13 C02} = Canl temg Rem} & {12 Cond) 20V #Dvot O #Divior
[Nitrogen Quides - NOa
NO1 Measured Concentration Coey P {Mesurttwat from Flee Gos Asshar 0.00 a00 000 000
Uncorrested @ Hef Cond Com M Rem  |Coet (mg Rem) = Coert (ppwm) 1 1813 0.00 000 000 oon
N0+t Eminsion Raie ERsay P ERamr = Cunoy. (880 £ (h 009 000 0.00 000
bphr  [ERmoy (hghsy - 063 ERnat gy Hled] 000 0og 000
NOL Concentration
Correctmt ta 11% 02 Com mgRem  [Cwot {11%% O2) = Caot (mg Rem) 1200 11) / {309-Cal) oo 0og a0 0.00
Correrted in 3% 02 [ mgRom  JCmon oco o0g 000 o000
Cerrected 1a 129 CD2 Cnay mgRem  JCnon {139 CO= Coot tmg Remi £ {12 Cond) ¥OIVIOH 200 soNr #Divio!
Catbon Musetide - CO
€O Measured Concentration [ P Nlemsurtnurnl fram Flue Gas Anslyner 0.00 000 0.00 000
Uncorrectel o Ref Cond Cia R Rem  |Cin img Rem) = Cra{ppm) 4 1145 000 000 00 [+ ] +]
(CO Eminvion Rate s 0 ERen = oo 1008 § o o0 000 000 aoo
Lgbr  [ERcaiba )+ 36 o ERcoigs) 000 000 000 oco
CO Canceniration
Correcient 1o 11% 02 [+ mgRem  |Cow (185 O3 = Ceu (g Rum) & (20910} / {20 9-Ca2} oog 0.00 Qo0 o000
Correrted in 3% 02 [ ®LRm  |Cea (3% O2) = Credmy Romd 1 (209-3) (20 %-Cad) 000 ago 009 (o)
[Carrected 1o 12% CO2 Cem mERem  Cow (11% OO = Coo (mg Remm) 8 {13 Cen2} #DRMY *DIv! Lo it 2DV
Particulate Concentration [+ mglim G~ Mp ! Vime 47399 95080 822.10 68223
Particutate Emisrion Rate ERp & ERp~ Cx3000 1 Q8 1.97 325 235 252
Lyhr ERp{Lgbri = Li 1 ERpigy) EA 11.89 844 908
Ly adubons 028 040 029 s x]
PFarticulate Concentralivn
Correcied 1o 1 1% 02 [ meRem (00 (11% 00 = Co (20911} (209-Cody FREERREANS | RENENREREH | nEBRRIRY
Correciad 1o 1% 02 5] mgRom O3 (0% O2) = Co £ {2053 /(30 9-Cal) L]
Correcieal 1o 12% CO2 [ meRom  (Co (12 C02) = Co 1 (12 Cewd) #DIVOL #OIVO! #DIVO! #0v0

brpeml:  0q M- square fest
M - aquers metiss
FL R N N
R - degress Rankn
PYom - pasts pey srelfion

h Hy - inches of mercury
e il - cubic beet
S M - dubic oxdres

Rel Cond  refarencs temparates ot presaure (25 C snd 101 Py

Rome - ary telerance cubve Metres pat sacond
Attm - dry refeiance cubc Tast pat Muhte

MR - mdlgrame par ory seference culee Metre
'S grams pet sacond

NOz - 2a NQZ

acim - sctual cudac feat Dot minuty



Pictou, NS
Fuel: NA

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

Stack Diameter: 1.22 m

OFFICIAL STACK TESTING RESULTS
Northern Pulp

e —
NSENV
Parameater Test 1 Test 2 Testd Avarage Limits
Test [D PM-1 PM-2 PM-3 - -
Test Date 21-Jul-15 22-Jul-15 22-Jul-15 -
Stack Gas Temperature (C) 77 83 78 79
Moisture Content (%) 505 518 492 50.5 -
Velocity (my/s) 853 7.28 7.59 7.80 -
Volumetric Flow (Rems) 416 342 377 78 -
Oxygen - 02 (%) 209 209 209 209 -
Carbon Dioxide - COZ (%) 00 00 a0 00 -
Sulphur Doxide - SO2
SO2 Measured Concentration (ppm) 00 0.0 00 0.0 -
Uncorrected at Ref Cond (mg/Rem) 00 00 0.0 0.0 -
Emission Rate (kg/hr) 0.00 .00 0.00 000 -
Nitrogen Oxides - NOx
NOx Measured Concentration (ppm) 00 00 00 00
Uncorrected at Rel Cond (mg/Rem) 0o 1K) oo 0.0
Emission Rate (kg/hr) 000 0.00 000 0.00
Carbon Monoxide - COQ
(CO Measured Cancentration {ppm) 0.0 00 0.0 0.0 -
Uncorrected a1 Ref Cond {mp/Rem) 0.0 00 00 00 -
Emission Rate (kg/hr) D.00 0.00 000 0.0¢ -
Particulate Matter - PM
Particulate Concentration (mg/Rem) 4740 9506 8221 682.2 -
Particulate Emission Rate (kg/hr) 71 11.69 B8.44 908 -
Particulate Emission Rate (kg/adubmi) 0.29 0.40 0.29 033 0.5

Legend: C - degrees Celsius

m/s - metres per second
Rems - dry reference cubic melres per second

ppm - parts per million

Ref Cond - reference temperalure and pressure (25 C and 101.3 kPa)

ND - non-delectable

mg/Rem - miligrams per dry reference cubic metre
NOx - as NO2
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Northem Pulp THRRERER

Dissolving Tank

Stack Gas Velocity Profiles
Pictou, NS
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Project: __{214] 3456 Hand Calculations

Test: oo M-I Page 1 of 6
Date: S
Analyst: (R4

Absolute stack gas pressure (Ps) in inNgis:

Ps - P + Powic in.H,0
13.6 in.H,O/in Hg
Ps = 2990 + 0.20
2990 Q.20
Ps = 2991 inHg

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

Md = 044 (%C0,) + 032 (%0;) + 0.28[(%N))

Md = 044 x _4.22 + 032x 43,22 + 028(H2,45 + - )
+040(__ 2 + -~ )

Md = L8612 + _Yyuse + 2204 + pad

Md = 29,2408 15/1b-mole

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

Vg = 0.0480 f*/mL x volume of moisture collected mL.

Vwe = 0.0480 x _233 30O
Vwe = “tl_'[l s




The average _H orifice inin.H, O is:

Hand Calcolation$
Page 2 of 6

_H orifice,,,

_Horifice,,,

_Horifice .,

Z Roifice
# points

= 32.97%2
e

= 0, 6B inH0

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

Pm

Pm

_Horifice,, inH0

Poor +
nr 176 in H;0/mNg

2490 + _0.68BL
136

2190 + _0,0S8

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

Tm

Tm

Tm

Tm

]

Z meter temp. °F
+ 460

# poinls

12187 + 460
9

35, A+ 460

535.9)




Hand Calculations
Page 3 of 6

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

Vm = ViR - i
Vm = “OTdE . 3%2 4¢
Vm - i'_'llsz ﬂ3

The dry gas volume at reference conditions (Vme) in € is:

Tt °R PminHg xVm f*x y
Vme = X

PrrinHg Tm °R

537 x29% « S4.82 x 1033
2992 535 9

Vme = 56,80 Rx1m?/3531/° = L &} m’

Ve

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

Vwe f?
Bwo =
Vwe P+ Vme ff
Bw°~= “OH’
,,IL,’ + 56:80
Bwo =

.ty
S 2)
Bwo = (L M, 2’




Hand Calculations

Page 4 of 6
The Molecular weight of the stack gas on a wet basis (Ms) in Ibib-mole is:
Ms = MdIblb-mole(1-Bwo ) + 181b/lb-mole x Bwo
Ms = 29.24 x (1 - DieF )+ 18x 0.16%F
Ms = 200y x 09833+ 3 00,
Ms = 21,23  1bb-mole
The average temperature of the stack (Ts we) in °Ris:
T _ ITs°F + 460
= —¥ pos
Tspy = 6499, + 460
he
Tswp = [35%® + 460
TSwy = £95.28 °Rr
The average velocity (Us avz) Of the stack in ft/s is:
2-11 -2 ————
T (85 33Xa8I)[1PS)6 TS
U EV US] =85.33CP Rs M, =4 zi'q'xz?]
T roms
Us=_8039 fs -/

Usyy = Glbsé IS
t‘.

Usyy = M LS s x1m/32810 = mfs




- Hand Calculations
Page 50f 6

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

As = Q(_D‘lgf

As = 1 x ( ?2/’7— )
4

As = 07854 x __ (o

As = 2912

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

QB = 3600s/hr x Usfi/s x Asfi x (1-Bwo) x TR Psin.Hg
X
Tswg ‘R PrrinHg
QG = 3600 x @465 x ze.2Fx(1- O leF)x $37F x 29.9)
59538 29.92
Qs = 3600 x (ﬂq“os x 28.2% x 0.633 x 03072 x _ﬂ'qqq'f'
@ = U,649,005 #hrx1hr/60min= B2,26F #min
Qg = 8L13(Q - ffmin x 1 m*/3531 8% x 1 min/60s = 38 88. m/s __




Hand Caleulation
Page 6 of 6

The total amount of particnlate matter collected (Mp) in mgis:

Mp = 2083 mg

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

' Mpm
Cp =  2205x10°bmgx T E
Vme
Cp = 2.205 x 10° Ib/mg x '2—032 3
Cp = BOBYO™® 1y’ x453,500mg/tb x 3531 #/m = _129. 5 riam’

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

Erp CpIb/f® x Qs fi*/hr

ERp = D.0Bxip"% x Y QY2 00S

——
ERp = 333 L, Ihr x1kg/2200b = - 12} t kg/hr




GAS CALCULATIONS

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

0, co, co SO, NOy

(%) (%) {ppm) (ppm}) (ppm})
Gas 1 46 22.1 6.9 1.7 116.9
Gas 2 486 225 6.8 1.7 131.4

Gas 3 4.2 23.0 6.6 1.7 47.9



GAS CALCULATIONS

PP - parts ped mdlas

dacimy - dry Mandmrd cubic metres per second
dactm - dry siandadd cubic feel per menute

achm - sttual cubic feet per Muide

Northern Puip
Lime Kiin
Pictou, NS
Variable Symbol Units Calculation Test 1 Test 2 Test 3 Averaga
Comesponding PM Test farsy PRz [T nia
Dry Stack Gas Flow Rate as dsctn  [(Entered from PM Test Dats) 16,180 15,244 15,723 15719 ¢
dacms  |Qs [dscms) » 0.000472 x O {dactm) 764 720 742 742
Stack Gas Qzygen Contant Col % Mazsurermant from Flus Gas Analyzer 48 48 42 45
Stack Gas Carbon Dienide Content Ceo2 % Maasurement from Flua Gas Analyrer 21 25 230 225
Sulphur Diox|de - SO2
S02 Measured Concentration CsoZ ppm Maasurement from Flue Gas Anatyzer 17 17 17 167
Uncomected @ STP Caol my/dicm  |Cso2 {mg/dscm) = Caol {ppm) 2 282 441 4137 437 4
SOZ Emission Rate ERso? gh Eftso2 » Caa211000 x Os 043 003 [111x] 003
kghr  |ER302 (kghr) @ 3.6 x ERs02 (g/s) 0.12 on 012 G112
502 Concentration
Corrected to 11% D2 Cso2 myidicm  |Cs02 {11% 02} = Cs02 {mgidacm) & {20.9:11}./ {20.8-Ca2) 268 285 258 264
{Carrected to 3% 02 Cen2 mgidscm  |Cs02 (3% O2) = Cao? (mg/dscm) 1 (20.9.3) | 20.9-Co2} 485 479 4.67 477
Corrected to 12% CO2 Cao2 mgidscm  |C302 {12% CO2) = Cra2 (mg/ducm) & {12/Ceo?) 23 23 228 233
Nitrogen Oxides - NOx
NOx Measured Concentration Chax ppm Measurement tom Flue Gas Analyzat 11689 1314 479 9a 7
Uncormected @ STP Cnox mg/déom  [Cnox (mgidscm] = Enox (ppm) « 18082 21993 4735 90 07 8578
NOx Emission Rata ERnax [ ERnox = Cnox/1000 x Qs 188 178 087 138
kghr ERnox (ke = 3.8 x ERnox {g/s) 805 641 241 495
NOx Concentration
Cormected to 11% 02 Cnox mg/dscm  [Cnox [11% O2) = Cnon {myidscm) x [20.5-11) / (20.9-Co2) 13394 150 14 5129 11248
Corracted to 3% 02 Cnax mgidscm  (Cnax (3% 02) = Cnos (mgidscm) x £20.9-3)  {20.9-Co2) 24217 21147 96 315 20333
[Corrected to 12% C0O2 Cnox mg/idscm  [Chox (12% CO2) = Chos {mgidsam) & {12/C¢od) 119231 12172 47 08 99 37
Carbon Monoxids - CO
CO Measured Concentration Ceo ppm Mazturemant from Flus Gas Anatyzer a9 :E:] 686 676
Uncormcted @ STP Ceo mgidsem  |Ceo (mgidsam) = Ceo {ppmd x 1.145 794 778 782 174
CO Emission Rata ERco g ERcn & Coof1000 k O oG08 408 008 0.06
hghe  [ERcn {kghr) = 1.8 ¥ ERco {gis) 022 020 ¢20 o
CO Concentration
Corracted to 11% 02 Ceo mgidsem  |Cea {11% 02} = Ceo [mgidscm) x {20911}/ {20.9-Ca2) 484 471 445 4457
Corrected to 3% 02 Ceo mgidsem  |Ceo (3% 02) = Ceo (rgldsem) 1 (20.93) | (20.9-Coz) 674 a8.52 apd 644
|Corracted to 12% CO2 Teo mgidiom  |Ceo {12% COZ) » Cen jmgidscm) x {t21Cea2) 43 413 192 412
Legend q it - square feel in Hg - inches of mercury mpfdscm - muligrams par dry standard cubie Matr
QM - square melres cu Rt - rubic feet /s - grams per second
P-3142 G m - cublt metes NOs - a3 NO?
R - degrees Rankn STP - siandard lermpersturs and pressure (25 C and 101 Inpu)




STACK TESTING RESULTS

GAS CALCULATIONS

Northern Pulp
Lime Kiln
Pictou, NS

Parameter Tast 1 Test 2 Test3d Average Limits

Oxygen - 02 {%) 4.64 459 4.17 4 47 -
qCarbon Dioxide - CO2 {%) 221 225 230 225 -
Sulphur Dioxide - SO2

502 Measurad Concentration (ppm) 188 167 167 167
Uncorrected at STP (mg/dscm) 441 437 437 438

Emisslon Rate {kg/hr) 012 RN 012 012

Nitrogen Oxides - NOx

NOx Measured Concantration (ppm) 117 131 47.9 987
Uncorrected at STP {mg/dscm) 220 247 801 186

Emission Rate (kg/hr) 6§05 B.41 24 495 -
Carbon Monoxide - CO

CO Measured Concentration {ppm) 693 6.78 657 6.76 -
Uncorrected at STP (mg/dscm) 7.94 776 7.52 774 -
Emission Rate (kythr) 0.22 020 020 o .

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

PRPM - parts per million

STP - standard temperature and pressure (25 C and 101 3 kPa)

mgidscm - miligrams per dry standard cubic metre
gscms - dry standard cubic metres per second  NOQx - as NO2

ND - non-detectable




