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Executive Summary

This Report details the Environmental Emissions from January 1, 2021 to December 31, 2021
and fulfils the requirement of section 3.6 of Authorization 8808 [1].

No rail ties or greater than 1% construction and demolition (C&D) waste were used as feedstock
during the reporting period. A total of 480,258 wet tonnes of clean biomass was incinerated during
6,420 hours of normal operation.

During this time two discrete monitoring sessions (one for Air Discharge from the Stack and one
for Ash Analysis) were performed. The test results were compared against the levels in Permit
8808 and the Hazardous Waste Regulation, and no exceedances of any of the parameters in
Schedules A and D of the Permit measured.

Continuous Emissions Monitoring System (CEMS) measurements were also taken as required
by the Permit throughout this Period, with no exceedances recorded.

Respectfully,

Jacob Steyl, P.Eng

February 7, 2022
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Nomenclature and Abbreviations

C&D - Construction and Demolition waste

MoE - Ministry of Environment

NOF - Nitrogen Dioxide

N O - Nitrogen Oxides

OF- Molecular Oxygen

TEQ - Toxic Equivalency

USEPA - United States Environmental Protection Agency

hr - Hour

kg/s - Kilograms per Second

Ib/hr - Pounds per Hour

m3/s - Cubic Meter per second

mg/kg i Milligrams per Kilogram (1 ppm)
mg/L - Milligrams per Liter

mg/m?3 - Milligrams per cubic Meter

mt 1 Metric Tonnes

MW i Megawatt

pa/g i Picogram per Gram (0.001ppb)
ppb - Parts Per Billion

ppm - Parts Per Million (1,000 ppb)
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1 Introduction

An amendment was issued for permit 8808 on 18 September 2019 to Atlantic Power Preferred
Equity Ltd located at 4455 Mackenzie Ave N, Williams Lake, B.C., V2G 4R7. The revised permit
calls for an Annual Report outlined in Section 3.6 of the Permit [1].

Jacob Steyl P.Eng, Maintenance Manager and Chris Turner, Controls Specialist, were
responsible for collecting data and compiling this report. A. Lanfranco & Associates Inc. and
Bureau Veritas conducted discrete monitoring outlined in sections 3.1.2 Schedule A and 3.1.3
Schedule D of the Permit [1].

The reporting window for this Report is 00:00 on 1 January 2021 to 00:00 1 January 2022. The
Plant was curtailed for an extended period during the year, as show in Figure 1-1 and Table 2-1.

Operating profile for 2021
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600 50,000

£ 450 37,500

Fuel Used [wet mt]
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Figure 1-1: Normal Operating time for 2021

As no rail tie material was used as feedstock during the reporting period i Test Regimes Schedule
A and D apply.

Corrective and preventative maintenance, as well as calibrations, were performed on the Air
Emissions Controls and Continuous Emissions Monitoring System (CEMS) equipment of the
Authorized Works during the reporting period.
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2 Monthly Operating Hours

Figure 1-1 and Table 2-1 shows the operating time for each month.

Table 2-1: Operating hours per month

Operating timé Incinerating of Railway ties time
hr hr

Jan2021 703 0
Feb2021 648 0
Mar-2021 740 0
Apr-2021 718 0
May-2021 - -
Jun2021 - -
Jul2021 - -
Aug2021 736 0
Sep2021 716 0
Oct2021 725 0
Now2021 721 0
Dec2021 714 0
2021 Totals 6,420 0

3 Fuel

The fuel usage for the reporting period is shown in Figure 1-1 and Table 3-1.

Table 3-1: Monthly and Annual Amounts of Fuel

Rail ties Construction and Demolition Clean Biomass
wet mt wet mt wet mt

Jan2021 0 0 55,220
Feb2021 0 0 51,646
Mar-2021 0 0 54,214
Apr-2021 0 0 52,374
May-2021 0 0 -
Jun2021 0 0 -
Juk2021 0 0 -
Aug2021 0 0 52,240
Sep2021 0 0 53,423
Oct2021 0 0 52,558
Now2021 0 0 53,921
Dec2021 0 0 54,662
2021 Totals 0 0 480,258

1 Operating time for Figure 1-1 and Table 2-1 is taken as combusting-biomass and breaker-closed time
2 Number of hours incinerating rail ties or greater than 1% construction and demolition waste
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4 Continuous Emissions Monitoring

4.1 Sulphur Oxides
No rail ties or greater than 1% C&D waste was used as feedstock during the reporting period,
therefore no monitoring for Sulphur Oxides was required or conducted.

4.2 Nitrogen Oxides
The maximum hourly Nitrogen Oxides (NO ) as Nitrogen Dioxide (NOi) per month and average
for the month at 8% Oi is show Table 4-1. The Permitted hourly average is 320 mg/m3 at 8% Oi

[1].

Table 4-1: Maximum hourly NOx as NO2 per month and average for the Month

Maximum Hourly Average | Monthly Average
mg/m3 mg/m3

Jan-2021 278 232
Feb-2021 279 228
Mar-2021 261 212
Apr-2021 257 218
May-2021 - -
Jun-2021 - -
Jul-2021 - -
Aug-2021 253 221
Sep-2021 268 220
Oct-2021 257 215
Nov-2021 290 255
Dec-2021 315 253

The average NOy emissions for the year was 228 mg/m3 at 8% OF. The maximum hourly average
for the year is 315 mg/m? at 8%0i.

4.3 Hydrochloric Acid
No rail ties or greater than 1% C&D waste were used as feedstock during the reporting period,
therefore no monitoring for Hydrochloric Acid was required or conducted.

4.4 Combustion Temperature
No rail ties or greater than 1% C&D waste were used as feedstock during the reporting period,
therefore no monitoring of Combustion Temperature was required or conducted.
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5 Discrete Monitoring

5.1 Air Emissions Stack Test
No rail ties or greater than 1% C&D waste were used as feedstock during the reporting period:
Only Schedule A applies.

The permitted levels under Schedule A [1] is stated in Table 5-1.

A. Lanfranco & Associates Inc was retained to perform an Emission Compliance Survey and
Monitoring Report, as per Schedule A of the Permit. The Triplicate test average results for the
listed parameters for the Main Stack on October 27, 2021 are summarised in Table 5-1. The
complete report can be found in Appendix A1 Stack Particulate Test.

Table 5-1: Schedule A Discrete Monitoring Results

Parameter Test Average Permit Limits
Rate of Discharge (m3/s) 93 110
Particulate (mg/m3 @ 8% Oi) 2.9 20

Both parameters measure is below permitted levels.

The average steam flow during the Stack Test on October 27 was 603.1 kib/hr (76.0 kg/s). This
meets the Operating Conditions requirements stipulated in section 3.3 of the Permit.
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5.2 Ash Testing
No rail ties or greater than 1% C&D waste were used as feedstock during the reporting period:
Only Schedule D applies.

The permitted levels as per Schedule D [1] is stated in Table 5-2.

Bureau Veritas was commissioned to perform ash analysis on a single ash sample collected
before ash conditioning during normal operation. The results from the test is summarised in Table
5-2. The complete reports can be found in Appendix B - Ash Analysis Report.

Table 5-2: Schedule D Discrete Monitoring Results

Parameter Average | Permitted Limits [2]
Arsenic (mg/L) <0.1 2.5
Barium (mg/L) 2.5 100
Boron (mg/L) <0.1 500
Cadmium (mg/L) <0.1 0.5
Chromium (mg/L) <0.1 5
Copper (mg/L) <0.1 100
Lead (mg/L) <0.1

Mercury (mg/L) <0.0020 0.1
Selenium (mg/L) <0.1

Silver (mg/L) <0.01

Uranium (mg/L) <0.1 10
Zinc (mg/L) <0.1 500
Dioxin/Furan TEQ (ppb) 0.020 100
Polycyclic Aromatic Hydrocarbon TEQ (ppm) 0.026 100

Parameter values marked with a less-than sign (<) are below the Reportable Detection Limit.

All the parameters measured were well below the values stipulated in the Hazardous Waste
Regulation [2].

The average steam flow when the Ash Test sample was collected on October 27 was 603.1 klb/hr
(76.0 kg/s). This meets the Operating Conditions requirements stipulated in section 3.3 of the
Permit.
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Normal operation determination for Stack Particulate Test
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Figure 5-1: Hourly Average Steam Production data for October 27, 2021 Discrete Testing

6 Exceedances
No exceedances were recorded under normal operating conditions during the reporting period.

7 References

[1] Ministry of Environment, "Permit 8808 Amended 18 September 2019," Enviroment Canada,
Williams Lake, 2016.

[2] Ministry of Attorney General, Hazardous Waste Regulation BC Reg 63/88, Victoria: Queens
Printer, 1988.
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SUMMARY

The following table presents the triplicate test average results for the listed parameters for the

Biomass fuelled boiler stack on October 27, 2021.

Parameter Average Permit Limits
Particulate (mg/Sm?) 35

Particulate (mg/Sm’® @ 8% O)) 2.9 20

Particulate (kg/hr.) 1.2

Flowrate (Sm*/min) 5580

Flowrate (Sm’*/sec) 93.0 110

02 (vol % dry) 5.0

CO; (vol % dry) 16.0

All results are at standard conditions of 20 °C and 101.325 kPa (dry)

The 3-run average boiler stack results for total particulate (2.9 mg/Sm® @ 8% O3) is marginally

lower than the previous results from March 2020 (3.1 mg/Sm® @ 8% 02) and is well below the

permit limit. The 3-run average flowrate on the boiler stack for this survey is also slightly lower

than that from March 2020 (93 compared to 97.7m’/min) and is also below the permitted limit.

The differences do not represent a significant change from previous surveys.

A. Lanfranco and Associates Inc.
Surrey, BC, (604) 881-2582

Page 1
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& Associares Inc.
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CERTIFICATION

The field monitoring for this survey was conducted by certified stack test technicians as required by
the British Columbia Ministry of Environment (BC MOE) Field Sampling Manual. The field crew

consisted of:
Mr. D. Sampson (certified), Mr. J. Ching, and Mr. S. Baker.

The report was prepared by Mr. D. Sampson using reporting principles and guidelines generally
acceptable to BC MOE.

The field crew and A. Lanfranco and Associates Inc. certify that the test methods used were BC MOE

approved reference methods for the parameters investigated.

Report reviewed by:

P
Bt -

Mark Lanfral}Qo, i‘EST
Chief Operations cer | Owner

A. Lanfranco and Associates Inc.
Surrey, BC, (604) 881-2582
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Surrey, BC, (604) 881-2582
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1 TEST PROGRAM ORGANIZATION and INTRODUCTION

Plant Testing Coordinator: Mr. Jacob Steyl
Maintenance Manager

4455 Mackenzie Avenue North

Williams Lake, B.C. Canada V2G 5E8

Email: steyl@atlanticpower.com

Project Manager/Sampling Mr. Mark Lanfranco
Contractor: President | Owner
A. Lanfranco and Associates Inc.

101-9488 189 St

Surrey, B.C. Canada V4N 4W7

Email: mark lanfranco@alanfranco.com

Sampling Crew: Mr. D. Sampson - A. Lanfranco and Associates Inc.
Mr. J. Ching - A. Lanfranco and Associates Inc.
Mr. S. Baker - A. Lanfranco and Associates Inc.

Atlantic Power Corporation commissioned A. Lanfranco & Associates Ine. to conduct an emission
survey at their Power Plant in Williams Lake, BC. Emission tests were conducted on a waste-
wood fired co-generation power plant to meet the air monitoring requirement prescribed by British

Columbia Ministry of Environment (BC MOE) Permit PA-8808.

On October 27, 2021, triplicate emission tests were performed for the following parameters:
e particulate concentration and emission rate

e discharge rate (flow rate)

® gas composition (CO2, O and moisture)

A. Lanfranco and Associates was responsible for the gravimetric analysis for this survey. Justin

Ching, the lab manager for ALAA can be reached at 604-881-2582 or 672-514-9350.

This report contains details of the test results and methodologies utilized.

A. Lanfranco and Associates Inc. Page 2
Surrey, BC, (604) 881-2582
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2 PROCESS DESCRIPTION

The process under investigation during this survey is a wood fuelled Boiler discharging through a 3.5-
meter stack. This process discharges to atmosphere following emission control by multi-clones, and

a five-field electrostatic precipitator.

Operational data is shown in Table 3 in the results section.

3 METHODOLOGY

The sampling and analytical methods used throughout this survey conform to the procedures outlined
in the BC source testing code and the BC air analytical manual. The following table shows the

methodology followed.

Parameter Reference Method

Sample and Velocity traverse points | EPS 1/RM/8 A Determination of Sampling Site and
Traverse Points

Velocity and flowrate EPS 1/RM/8 B Determination of Stack Gas Velocity
and Volumetric Flow Rate (Type S Pitot Tube)

Gas molecular weight (02/C0O2) EPA Method 3 Gas Analysis for the Determination of
Dry Molecular Weight

Flue gas Moisture EPS 1/RM/8 D Determination of Moisture Content

Particulate Matter EPA Method 5 Determination of Particulate Matter

Emissions from Stationary Sources

3.1 Sampling Techniques

Sampling of particulate (EPA Method 5) from the Main Stack was conducted using CAE and Apex
sampling trains equipped with heated filter assemblies and a heated four-foot probe (Fig. 1). The
impinger sections of the sampling trains were charged with de-ionized water for moisture
determination. Cyclones were not used as part of the sampling apparatus.

The stack was checked for cyclonic flow using methods outlined in the source test code. No cyclonic

flow condition existed.

A. Lanfranco and Associates Inc. Page 3
Surrey, BC, (604) 881-2582
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pmt®, S o T ot o B
B/MW‘&WW

Figure 1: Method 5 Particulate Train

A. Lanfranco and Associates Inc. Page 4
Surrey, BC, (604) 881-2582
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A.Lanfranco

& Associates Inc.

Environmental Consulrants

Sampling Site and Traverse Points

This method is designed to aid in the
representative  measurement of pollutant
emissions and/or total volumetric flow rate
from a stationary source. A measurement site
where the effluent stream is flowing in a
known direction is selected, and the cross-
section of the stack is divided into a number
of equal areas. Traverse points are then
located within each of these equal areas. At
Williams Lake, four traverses of 3 points for

a total of 12 points were measured per test.

EPA Method 1

location of traverse points.

Figure 2. Example showing circular stack cross

section divided into 12 equal areas, with

Each point (equal area method) was sampled for 5 minutes (figure 4/4a) resulting in final sample

volumes of about 1.1-1.13 cubic meters.

Stack Gas Veloecity and Volumetric Flow Rate

The average gas velocity in a stack or duct is
determined from the gas density and from the
measurement of velocity pressure with an S-type
pitot tube. A standard pitot tube may be used
where plugging of the tube openings due to
particulate matter and/or moisture is not likely to
occur.  Stack gas volumetric flow rate is
determined from measurements of stack gas
velocity, temperature, absolute pressure, dry gas

composition, moisture content, and stack diameter.

Primary:

EPA Method 2

Figure 3. Type S Pitot Tube Manometer

Assembly

A. Lanfranco and Associates Inc.
Surrey, BC, (604) 881-2582

Page 5
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Figure -4

Client Stack 1.D.:

Diameter (inches)

Total Points
# of Ports Used
Points / Traverse

Location of Traverse Points in Circular Stacks
(inches frominside wall to traverse point)

Atlantic Power

138
12
4

3

Point Distance from Wall
1 6.1

2 201

3 408

* distance A :
* distance B :

< o« e =

Figure 4a

Traverse Point

Diameters Upstream: > 2

Diameters Downstream: > 8

A

A

A distance A*
sample location
A
A
A
A distance B*
A
A
A
A
Ao < < <

duct diameters upstream from flow disturbance
duct diameters downstream from flow disturbance

flow direction

Location of Traverse Points in Circular Stacks

(percent of diameter frominside w all to traverse point)

Number of Traverse Points on a Diameter

Number on a

Diameter 2 4 6 8 10 12
1 14.6% 6.7% 44% 32% 26% 21%
2 854% 250% 146% 105% B82% 67%
3 75.0% 296% 194% 146% 11.8%
4 93.3% 704% 323% 226% 17.7%
5 854% 67.7% 342% 25.0%
6 95.6% B806% 658% 356%
7 B895% 774% 644%
8 96.8% B854% 750%
9 91.8% 82.3%
10 97 4% 88.2%
11 93.3%
12 97 9%

A. Lanfranco and Associates Inc.
Surrey, BC, (604) 881-2582

Page 6
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Molecular Weight by Gas Analysis Primary: EPA Method 3/3a

An integrated or grab sample is extracted from a single point in the gas stream and analyzed for

its components using a Fyrite analyzer, a gas chromatograph, or calibrated continuous analyzers.
Moisture Content Primary: EPA Method 4
A gas sample is extracted from a single point in the enclosed gas stream being sampled. The
moisture is condensed and its weight measured. This weight, together with the volume of gas

sampled, enables the stack gas moisture content to be calculated.

3.2 Analytical Techniques

Gravimetric analysis of the particulate samples was conducted by A. Lanfranco and Associates Inc.
at their Surrey laboratory. All filters were conditioned by 105 °C drying, desiccation for 24 hours,

and weighing of the particulate.

Probe washings were evaporated to dryness in porcelain dishes, desiceated for 24 hours and weighed.

Blanks were carried through all procedures.

4 RESULTS

The results of the particulate and stack parameters were caleulated using a computer program
consistent with reporting requirements of BC MOE. Standard conditions used were 20 °C and

101.325 kPa (dry). Particulate concentrations were corrected to 8% On.

The "actual” flowrates results are volumetric flowrates at stack conditions. Detailed test results are
presented in Table 1. Supporting data is presented in Table 2 and the Appendices. Calculations are
presented in Appendix 2.

A. Lanfranco and Associates Inc. Page 7
Surrey, BC, (604) 881-2582
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