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Executive Summary

This Report details the Environmental Emissions from January 1, 2024 to December 31, 2024
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 284,462 wet tonnes of clean biomass was incinerated during
4,179 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

January 2, 2025
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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

PAH - Polycyclic Aromatic Hydrocarbons

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

ppm - Parts Per Million (1,000 ppb)
ton/hr - Imperial Ton per Hour
tonnes/hr - Metric Tonnes per Hour
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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 2024 to 00:00 1 January 2025. The
Plant was curtailed for extended periods during the year, as show in Figure 1-1 and Table 2-1.

Operating profile for 2024
750 75,000

600 60,000
450 45,000
300 30,000
150 15,000

Feb-24 Mar-24 Apr-24 May-24 Aug-24 Sep-24 Oct-24 Nov-24

Monthly Operating Time [hr]
Fuel Used [wet mt)

® Operating time [hr rating of Railway tiestime [hr] s [wetmt] ® Construction and Demolition [wet mt] s [wet mt)

Figure 1-1: Normal Operating Profile for 2024

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

Table 2-1 shows the operating time and time incinerating railway ties for each month.

Table 2-1: Operating hours per month

Operating timé Incinerating of Railway ties time
hr

Jan2024 744 0
Feb2024 583 0
Mar-2024 0 0
Apr-2024 633 0
May-2024 0 0
Jun2024 0 0
Jul2024 0 0
Aug2024 742 0
Sep2024 0 0
Oct2024 72 0
Now2024 721 0
Dec2024 720 0
2024Totals 4,179 0

3 Fuel

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

Table 3-1: Monthly and Annual Amounts of Fuel

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

Jan2024 0 0 50,278
Feb2024 0 0 27,789
Mar-2024 0 0 0
Apr-2024 0 0 35,860
May-2024 0 0 0
Jun2024 0 0 0
Juk2024 0 0 0
Aug2024 0 0 52,611
Sep2024 0 0 0
Oct2024 0 0 5,855
Now2024 0 0 58,659
Dec2024 0 0 55,231
2024Totals 0 0 284,462

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-2024 250 212
Feb-2024 233 197
Mar-2024 - -
Apr-2024 269 209
May-2024 - -
Jun-2024 - -
Jul-2024 - -
Aug-2024 309 268
Sep-2024 - -
Oct-2024 305 280
Nov-2024 279 260
Dec-2024 303 264

The average NOy emissions for the year was 238 mg/m3 at 8% OF. The maximum hourly average
for the year is 309 mg/m? at 8%0i, below the Permitted level.

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 April 10, 2024 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) 81.5 110
Particulate (mg/m3 @ 8% Oi) 3.32 20

Both parameter measures are below permitted levels.
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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] are 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 original ash sample taken on 10 April, 2024
contained too much Carbon for an effective extraction of Polycyclic Aromatic Hydrocarbons (PAH)
and Dioxin/Furan testing. A repeat sample was taken on 22 April, 2024. Both reports are in
Appendix B - Ash Analysis Reports.

The results from the test are summarised in Table 5-2.

Table 5-2: Schedule D Discrete Monitoring Results

Parameter 10 Apr 2024 | 22 Apr 2024 | permitted Limits [2]
Arsenic (mg/L) < < 2.5
Barium (mg/L) 2.32 1.88 100
Boron (mg/L) 1.87 2.34 500
Cadmium (mg/L) < < 0.5
Chromium (mg/L) < < 5
Copper (mg/L) < < 100
Lead (mg/L) < <

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

Silver (mg/L) < <

Uranium (mg/L) < < 10
Zinc (mg/L) 0.22 < 500
Dioxin/Furan TEQ (ppb) No sample 0.197 100
PAH TEQ (ppm) No sample 0.065 100

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] and within the expected range (smaller than +10) from historical ash testing results.
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5.3 Discrete testing conditions

The average steam flow when the Ash Test sample was collected on April 10, 2024 was 558.1
kib/hr (70.3 kg/s). This meets the Operating Conditions requirements stipulated in section 3.3 of
the Permit.

Normal operation determination for Stack Particulate Test

eam Flow [kIb/hr
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Figure 5-1: Hourly Average Steam Production data for April 10, 2024 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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A.Lanfranco
& Associates Inc,

Environmental Consultants

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. J. Ching (certified) and Mr. J. Dennis.

The report was prepared by Mr. L. Agassiz 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 on April 18, 2024 by:

~—

Mr. Mark kgﬂ%nco, CST
President | Ownisr

A. Lanfranco and Associates Inc.
Surrey, BC, (604) 881-2582
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A. Lanfranco and Associates Inc.
Surrey, BC, (604) 881-2582
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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 April 10, 2024.

Parameter Average Permit Limits
Particulate (mg/Sm*) 3.87

Particulate (mg/Sm* @ 8% O») 3.32 20

Particulate (kg/hr) 1.13

Flowrate (Sm*/min) 4890

Flowrate (Sm¥/sec) 81.5 110

02 (vol % dry) 5.81

COz (vol % dry) 15.3

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

The 3-run average boiler stack results for particulate matter (3.32 mg/Sm® @ 8% Oy) is slightly

higher than the previous results from August 2023 (2.97 mg/Sm® @ 8% 0Oy).

The 3-run average flowrate on the boiler stack for this survey is less than August 2023 (81.5
compared to 94.3 m*/min) and is below the permitted limit. The variability year to year is not

significant and well within the range of outcomes during representative operating conditions.

A. Lanfranco and Associates Inc. Page 1
Surrey, BC, (604) 881-2582

Data page 1: Particulate and Flowrate for 10 Apr 2024

12
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A Lanfranco
& Associates Inc.

Environmental Consultants

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

Tel: (250) 267-2281

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
Tel: (604) 881-2582

Email: mark lanfranco@alanfranco.com

Sampling Crew: Mr. J. Ching - A. Lanfranco and Associates Inc.
Mr. J. Dennis - A. Lanfranco and Associates Inc.

Atlantic Power Corporation commissioned A. Lanfranco & Associates Inc. 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 authorized by British Columbia Ministry of Environment (BC

MOE) Permit PA-8808.

On April 10, 2024, triplicate emission tests were performed for the following parameters:

e particulate concentration and emission rate
e discharge rate (flow rate)
e 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.

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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A Lanfranco
& Associates Inc.

Environmental Consultants

2 PROCESS DESCRIPTION

The process under investigation during this survey is a wood fuelled Boiler (E218415) discharging
through a 3.5-meter stack. The process discharges to atmosphere following emission control by multi-

clones, and a five-field electrostatic precipitator.

On April 10, 2024, the facility was operating close to the 90% percentile capacity relative to the

previous 100 days. Operational data can be found in Table 2 of 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/CO2) 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.

A. Lanfranco and Associates Inc. Page 3
Surrey, BC, (604) 881-2582
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ﬁ A.Lanfranco

& Associates Inc.

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

T e
{

=

Impinger Train Optional, May Be Replaced
By An Equivalent Condenser
T
) oo Terrperatre
Temperature sack Sensor
Gooseneck .
Nm!\ Heat Traced

Type S Piot Tube ;

Manometer

Orifice

Figure 1: Method 5 Particulate Train

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

Page 4
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A Lanfranco
& Associates Inc.

Environmental Consultants

Sampling Site and Traverse Points Primary: EPA Method 1

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 Figure 2. Example showing circular stack cross

of equal areas. Traverse points are then section divided into 12 equal areas, with

located within each of these equal areas. At location of traverse points.
Williams Lake, four traverses of 3 points for

a total of 12 points were measured per test.

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

volumes of about 1.0 cubic meters.

Stack Gas Velocity and Volumetric Flow Rate Primary: EPA Method 2

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 1s not likely to occur. Stack

gas volumetric flow rate is determined from
measurements of stack gas velocity, temperature, Figure 3. Type S Pitot Tube Manometer
absolute pressure, dry gas composition, moisture Assembly

content, and stack diameter.

A. Lanfranco and Associates Inc. Page 5
Surrey, BC, (604) 881-2582
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Figure -4 Location of Traverse Points in Circular Stacks

(inches frominside w all to traverse point)

Client Stack I.D.: Atlantic Power

Diameter (inches) 138
Total Points 12 Diameters Upstream: > 2
# of Ports Used 4
Points / Traverse 3 Diameters Downstream: > 8
Point Distance from Wall A
1 6.1 A
2 20.1 A distance A*
3 40.8 sample location
N
A
N
A distance B*
N
A
N
A
Ne < << < < <
* distance A : duct diameters upstream from flow disturbance
* distance B : duct diameters downstream from flow disturbance
< << < flow direction
Figure 4a Location of Traverse Points in Circular Stacks
(percent of diameter from inside w all to traverse point)
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 85.4% 25.0% 14.6% 10.5% 82% 6.7%
3 75.0% 29.6% 19.4% 14.6% 11.8%
4 93.3% 70.4% 32.3% 226% 17.7%
5 85.4% 67.7% 34.2% 25.0%
6 95.6% 80.6% 65.8% 356%
7 89.5% 77.4% 64.4%
8 96.8% 85.4% 75.0%
9 91.8% 82.3%
10 97.4% 88.2%
11 93.3%
12 97.9%
A. Lanfranco and Associates Inc. Page 6

Surrey, BC, (604) 881-2582
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A Lanfranco
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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 Analvtical 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, desiccated for 24 hours and weighed.

Blanks were carried through all procedures.

4 RESULTS

The results of the particulate and stack parameters were calculated 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% Oa.

The "actual" flowrates results are volumetric flowrates at stack conditions. Detailed test results are
presented in Table 1. Table 2 shows the operating conditions. Supporting data 1s presented in the

Appendices. Calculations are presented in Appendix 2.

A. Lanfranco and Associates Inc. Page 7
Surrey, BC, (604) 881-2582
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TABLE 1: MAIN STACK EMISSION RESULTS

Parameter Test 1 Test 2 Test 3 Average
Test Date 10-Apr-24 10-Apr-24 10-Apr-24
Test Time 10:03 -11:25 11:42-12:48 13:01 - 14:06
Duration (minutes) 60 60 60 60
Particulate (mg/Sms3) 4.60 4.96 2.06 3.87
Particulate (mg/Sm® @ 8% O3) 3.93 4.28 1.75 3.32
Particulate (kg/hr) 1.34 1.46 0.61 1.13
Particulate (kg/day) 32.2 349 14.5 27.2
Flowrate (Sm*/min) 4862 4895 4901 4886
Flowrate (Sm®/sec) 81.0 81.6 81.7 81.4
Flowrate (Am®/min) 9231 9192 9288 9237
Temperature (°C) 147 148 148 147
0, (vol % dry) 5.78 5.98 5.68 5.81
CO; (vol % dry) 15.1 15.0 15.9 15.3
H:0 (vol %) 18.6 17.5 18.3 18.1
Isokinetic Variation (%) 101 99 100 100
All results are at standard conditions of 20 °C and 101.325 kPa (dry)

A. Lanfranco and Associates Inc. Page 8

Surrey, BC, (604) 881-2582
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TABLE 2: OPERATING CONDITIONS

Steam Flow 90th percentile of Steam Flow Steam Flow
10-Apr-24 Prev. 100 days Prev. 30 days
(K Ibs./hour) (K Ibs./hour) (K 1bs./hour)
Boiler Stack 557 572 353

The average steam flow for the tests was 557.3 kib/hr, which is 97% of the 90th percentile of

the last 100 operating days and 158% of the average steam flow for the last 30 full operating

days.

According to authorization number 8808, the sampling must be conducted when the operating

conditions are as close as reasonably practical to the 90th percentile for the previous 100

operating days and greater than the average for the previous 30 full operating days.

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

Page 9

Data page 2: Steam Flow for 10 Apr 2024
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S DISCUSSION OF RESULTS

The average particulate result for this survey was 3.32 mg/Sm® @ 8% O; and is well below the
permitted level of 20 mg/Sm® @ 8% O;. The results for particulate matter are quite comparable to

previous results from this source. The results do not include condensable particulate matter.

The average flow rate measurement of 81.5 Sm*/sec was also within the allowable limit of 110

Sm’/sec.

On the test day the weather was warm and dry. Winds were calm. There were no environmental

factors which impacted the testing.

There were no technical problems encountered in sample collection or analysis. Samples were
collected 1sokinetically at all points and sampling equipment was operated in a normal steady manner
during testing. The test results, therefore, are considered to be an accurate representation of emission

characteristics for the process conditions maintained on the test date.

A. Lanfranco and Associates Inc. Page 10
Surrey, BC, (604) 881-2582
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APPENDIX 1

COMPUTER OUTPUTS OF MEASURED
AND CALCULATED DATA
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A. Lanfranco and Associates Inc. - Emission Report

Client: Atlantic Power
Jobsite: Williams Lake, B.C.
Source: Main Stack

Particulate Concentration:

Emission Rate:

Sample Gas Volume:

Total Sample Time:

Average Isokineticity:

Flue Gas Characteristics
Moisture:
Temperature

Flow

Velocity

Gas Analysis

= Standard Conditions:

4.6 mg/dscm
2.4 mg/Aem
3.9 mg/dsem (@ 8% 02)
1.34 Kg/hr
1.0211 dsem
60.0 minutes

100.9 %

18.60 %

146.9 °C
4862.2 dscm/min

81.04 dscm/sec
9231.2 Acm/min

15.944 m/sec

5.78 % O,

30.651 Mol. Wt (g/gmole) Dry

Metric: 20 deg C, 101.325 kPa
Tmperial: 68 deg F, 29.92 in.Hg

Date: 10-Apr-24
Run: 1 - Particulate
Run Time: 10:03 - 11:25

0.0020 gr/dscf
0.0011 gt/Acf
0.0017 gr/dscf (@ 8% 02)

2.960 1b/hr

36.059 dscf

296.3 °F

171708 dscf/min
2861.8 dsct/sec
325999 Acf/min

3
2
(9%)
th
w
@
o

15.13 % CO,

28.298 Mol. Wt (g/gmole) Wet
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Appendix A7 Stack Particulate Test

A. Lanfranco and Associates Inc. - Emission Report

Client: Atlantic Power Date: 10-Apr-24
Jobsite: Williams Lake, B.C. Run: 1 - Particulate
Source: Mam Stack Run Time: 10:03 - 11:25
Control Unit (Y) 0.9793 Gas Analysis (Vol. %): Condensate Collection:
Nozzle Diameter (in.) 0.2570 CO, 0, Impinger 1 (grams) 138.0
Pitot Factor 0.8412 16.00 4.90 Impinger 2 (grams)  28.0
Baro. Press. (in. Hg) 27.76 15.00 5.80 Impinger 3 (grams) 0.0
Static Press. (in. H,0) -0.32 14.50 6.50 Impinger 4 (grams) 9.0
Stack Height (ft) 200 15.00 5.90
Stack Diameter (in.) 138.0 Average = 15.13 5.78
Stack Area (sq.ft.) 103.869 Total Gain (grams) 175.0
Minutes Per Reading 5.0
Minutes Per Point 5.0
Port Length (inches) 8.0 Collection:
Filter (grams) 0.0006
‘Washings (grams) 0.0041
Impinger (grams) 0.0000
Total (grams) 0.0047
Dry Gas Temperature Wall
Traverse Point Time Dry Gas Meter Pitot "P Orifice “H Inlet Outlet Stack Dist.  Isokin.
(min)) () (in. Hy0) (in. H,0) F) (°F) CF) (in) (%)
0.0 8.000
1 1 50 11360 0590 143 60 60 297 61 1009
2 100 14.630 0550 134 63 63 296 201 1010
3 150 17.670 0470 116 65 65 290 108 1007
0.0 17.670
2 1 50 20110 0.600 148 68 68 297 61 1009
2 100 24 480 0570 141 70 70 298 201 1011
3 150 27520 0.460 114 71 71 293 408 1009
0.0 27520
3 1 50 31.070 0620 155 76 76 298 61 1010
2 10.0 34.520 0580 145 78 78 299 20.1 1011
3 150 37.690 0490 123 78 78 296 408 1008
0.0 37.690
4 1 50 41270 05620 156 81 81 299 61 1009
B 100 44770 0590 149 82 2 299 201 1010
3 150 47.905 0470 119 82 32 294 108 1009
Average: 0.551 1.369 72.8 72.8 296.3 100.9
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Appendix A7 Stack Particulate Test

A. Lanfranco and Associates Inc. - Emission Report

Client: Atlantic Power
Jobsite: Williams Lake, B.C.
Source: Main Stack

Particulate Concentration:

Emission Rate:

Sample Gas Volume:

Total Sample Time:

Average Isokineticity:

Flue Gas Characteristics
Moisture:
Temperature

Flow

Velocity

Gas Analysis

= Standard Conditions:

5.0 mg/dsem
2.6 mg/Aem
4.3 mg/dsem (@ 8% O2)
1.46 Kg/hr
1.0088 dscm
60.0 minutes

99.1 %

17.54 %

147.7 °C
4894.7 dscm/min

81.58 dscm/sec
9192.3 Acm/min

15.877 m/sec

5.98 % O,
30.639 Mol. Wt (g/gmole) Dry

Metric: 20 deg C, 101.325 kPa
Tmperial: 68 deg F, 29.92 in.Hg

Date: 10-Apr-24
Run: 2 - Particulate
Run Time: 11:42-12:48

0.0022 gr/dscf
0.0012 gt/Acf
0.0019 gr/dscf (@ 8% 02)

3.209 Ib/hr

35.626 dscf

2978 °F
172858 dscf/min
2881.0 dsct/sec
324625 Acf/min

52.09 fisec

15.00 % CO,

28.422 Mol. Wt (g/gmole) Wet
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Appendix A7 Stack Particulate Test

A. Lanfranco and Associates Inc. - Emission Report

Client: Atlantic Power Date: 10-Apr-24
Jobsite: Williams Lake, B.C. Run: 2 - Particulate
Source: Mam Stack Run Time: 11:42-12:48
Control Unit (Y) 0.9793 Gas Analysis (Vol. %): Condensate Collection:
Nozzle Diameter (in.) 0.2570 CO, 0, Impinger 1 (grams) 143.0
Pitot Factor 0.8412 15.00 6.00 Impinger 2 (grams)  10.0
Baro. Press. (in. Hg) 27.76 15.00 6.10 Impinger 3 (grams) 0.0
Static Press. (in. H,0) -0.32 15.00 6.00 Impinger 4 (grams) 8.0
Stack Height (ft) 200 15.00 5.80
Stack Diameter (in.) 138.0 Average = 15.00 5.98
Stack Area (sq.ft.) 103.869 Total Gain (grams) 161.0
Minutes Per Reading 5.0
Minutes Per Point 5.0
Port Length (inches) 8.0 Collection:
Filter (grams) 0.0009
‘Washings (grams) 0.0041
Impinger (grams) 0.0000
Total (grams) 0.0050
Dry Gas Temperature Wall
Traverse Point Time Dry Gas Meter Pitot "P Orifice “H Inlet Outlet Stack Dist.  Isokin.
(min.) (&) (in. H;0) (in. Hy0) F) CF) (&3] (in) (%)
0.0 48.101
1 1 50 51.740 0620 153 80 30 298 61 991
2 100 55200 0590 146 81 81 300 201 990
3 150 58320 0480 119 78 78 293 108 990
0.0 58.320
2 1 50 61.820 0610 150 78 78 300 61 990
2 100 65210 0570 140 79 79 300 201 990
3 150 68330 0.480 119 79 79 295 408 989
0.0 68330
3 1 50 71810 0.600 148 79 79 299 61 990
2 10.0 75.180 0.560 1.38 80 20 300 20.1 99.1
3 150 78.280 0470 117 80 80 295 408 991
0.0 78280
4 1 50 81.740 0590 145 80 80 300 61 992
B 100 85.080 0550 136 81 81 300 201 989
3 150 88124 0430 112 81 81 294 108 992
Average: 0.548 1.353 79.7 79.7 297.8 99.1
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Appendix A7 Stack Particulate Test

A. Lanfranco and Associates Inc. - Emission Report

Client: Atlantic Power
Jobsite: Williams Lake, B.C.
Source: Main Stack

Particulate Concentration:

Emission Rate:

Sample Gas Volume:

Total Sample Time:

Average Isokineticity:

Flue Gas Characteristics
Moisture:
Temperature

Flow

Velocity

Gas Analysis

= Standard Conditions:

2.1 mg/dsem
1.1 mg/Aem
1.7 mg/dsem (@ 8% O2)
0.61 Kg/hr
1.0194 dscm
60.0 minutes

100.0 %

18.27 %

147.8 °C
4900.8 dscm/min

81.68 dscm/sec
9288.0 Acm/min

16.042 m/sec

5.68 % O,

30.767 Mol. Wt (g/gmole) Dry

Metric: 20 deg C, 101.325 kPa
Tmperial: 68 deg F, 29.92 in.Hg

Date: 10-Apr-24
Run: 3 - Particulate
Run Time: 13:01 - 14:06

0.0009 gr/dsct
0.0005 gr/Acf
0.0008 gr/dscf (@ 8% 02)

1.335 Ib/hr

36.001 dscf

298.0 °F
173070 dscf/min
2884.5 dsct/sec
328006 Acf/min

2.63 flsec

n

15.88 % CO,

28.434 Mol. Wt (g/gmole) Wet
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Appendix A7 Stack Particulate Test

A. Lanfranco and Associates Inc. - Emission Report

Client: Atlantic Power Date: 10-Apr-24
Jobsite: Williams Lake, B.C. Run: 3 - Particulate
Source: Mam Stack Run Time: 13:01 - 14:06
Control Unit (Y) 0.9793 Gas Analysis (Vol. %): Condensate Collection:
Nozzle Diameter (in.) 0.2570 CO, 0, Impinger 1 (grams) 150.0
Pitot Factor 0.8412 16.00 5.80 Impinger 2 (grams) 12.0
Baro. Press. (in. Hg) 27.76 16.00 5.80 Impinger 3 (grams) 0.0
Static Press. (in. H,0) -0.32 16.00 5.40 Impinger 4 (grams) 9.0
Stack Height (ft) 200 15.50 5.70
Stack Diameter (in.) 138.0 Average = 15.88 5.68
Stack Area (sq.ft.) 103.869 Total Gain (grams) 171.0
Minutes Per Reading 5.0
Minutes Per Point 5.0
Port Length (inches) 8.0 Collection:
Filter (grams) 0.0002
‘Washings (grams) 0.0019
Impinger (grams) 0.0000
Total (grams) 0.0021
Dry Gas Temperature Wall
Traverse Point Time Dry Gas Meter Pitot "P Orifice “H Inlet Outlet Stack Dist.  Isokin.
(min.) (&) (in. H;0) (in. Hy0) F) CF) (&3] (in) (%)
0.0 88.308
1 1 50 91.900 0.600 149 82 (3 297 61 999
2 100 95310 0570 141 82 3] 299 201 999
3 150 98 420 0470 117 83 83 296 108 999
0.0 98.420
2 1 50 101.900 0590 147 84 84 299 61 999
2 100 105330 0570 142 85 85 300 201 100.0
3 150 108.480 0.480 120 85 85 297 408 908
0.0 108.480
3 1 50 112,140 0640 1.60 88 38 299 61 1001
2 10.0 115710 0610 1.53 88 38 300 20.1 100.1
3 150 118930 0490 124 89 89 294 408 1001
0.0 118930
4 1 50 122540 05620 156 90 20 300 61 100.0
B 100 126.090 0.600 151 90 90 300 201 100.0
3 150 129046 0470 119 90 20 295 108 100.0
Average: 0.559 1.399 86.3 86.3 298.0 100.0
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Appendix A7 Stack Particulate Test

A.Lanfranco
& Associates Inc.

Appendix 2 Calculations Environmental Consultants

The following sections show the equations and define the variables that were used for this survey.
The equations are organized in three sections. Equations 1-12 were used to calculate particulate
concentration at standard conditions on a dry basis. Equations 13-27 were used to sample within
the 100 + 10% isokinetic variation and to confirm that sampling meets this isokinetic variation

threshold. Equations 28-30 were used to calculate the volumetric flowrate of the stack flue gas.

A2.1 Contaminant Concentration Calculations

_m
€= Vsta Equation 1
Mpart = Mpiter + Mpy Equation 2
M; = Mana,i — Mplank Equation 3
v _ Vstd(imp]
std = 3e 31w Equation 4
v Viamp X ¥ X By X (Tsq + 459.67)
std(imp) — Psq X (Tm(we) + 459.67) Equation 5
Vsamp = Vfinal - Vim’t Equation 6
_ AH&UF
Pm - PB + 13.6 Equation 7
1 n
AH e = Ez AH;(qcry, where n = the number of points Equation 8
i=1
209 = %0,
T 20.9 —%0,,, Equation 9
cozc = 20z
T %C0,,, Equation 10

n
1
%0,,, = —Z %0,;,where n = the number of 0, measurements
n

Equation 11
i=1

n
1
%C0,,, = ;Z %C0,; ,where n = the number of C0O, measurements Equation 12
i=1
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Appendix A7 Stack Particulate Test

ﬁ A.Lanfranco
& Associates Inc.
Appendix 2 Calculations “Environmental Consultants
Where,

c = Contaminant concentration

m = Contaminant mass

mj = Net analytical mass (mg, ng, orug)

Mana,i = Analytical mass (mg, ng, orpg)

Mlblank = Blank analytical mass (mg, ng, orug)

Mipart = Total particulate mass (mg)

Mfilter = Net particulate gain from filter (mg)

Mpw = Net particulate gain from probe wash (mg)

Vstdimp) = Sample volume at standard conditions (1t?)

Vsta = Sample volume at standard conditions (m3)

Vsamp = Sample volume at actual conditions (1)

Vinai = Final gas meter reading (1)

Vinie = [nitial gas meter reading (ft3)

Tsta = Standard temperature (68 °F)

Im = Gas meter temperature (°F)

Tmave) = Average gas meter temperature (°F)

Pm = Absolute meter pressure (inches of Hg)

Pr = Barometric pressure (inches of Hg)

AHave = Average of individual point orifice pressures (inches of Hz0)

AHigacer) = Individual recorded point orifice pressures (inches of Hz0)

oc = Oxygen correction factor (dimensionless)

cozc = Carbon dioxide correction factor (dimensionless)

%0zc = Oxygen concentration to correct to (% dry basis)

% Ozm = Average measured stack gas oxygen concentration (% dry basis)

%CO02c = Carbon dioxide concentration to correct to (% dry basis)

%C0zm = Average measured stack gas oxygen concentration (% dry basis)

Equation 1 1s the general concentration calculation used for all contaminants. The contaminant
mass, m, is the net analytic mass for the given contaminant. For particulate, = is the sum of the

mass contributed from probe washing and filter particulate.

31




Appendix A7 Stack Particulate Test

A.Lanfranco
& Associates Inc.

App endix 2 Calculations Environmental Consultants

A2.2 Isokinetic Variation Calculations

i 2.62% 107 X ¢, X A, X (1= Byo) X Mp X (T,, + 459.67) x Ap; ~ Equation 13
i ko, X My, X (Tsy, + 459.67)

(T, + 459.67) (T, +459.67) x (1 - B,,) Pquation 14

R, = 85.49 X ¢, X /Ap; X My X P, X 60 X A, X (T +45967) X ¥
d\° Equation 15
= (33)
M, =M,x(1-B,,)+18X%XB,, Equation 16
Mp = 0.44 X %CO, + 0.32 X %0, + 0.28 X (100 — %C0, — %05) Equation 17

1< Equation 18
Tt = ;Z Tser, ,where n = the number of points

i=1

B. = % Equation 19
we Vc‘ond + Vstd(imp)
Veona = 0.04707 X Vg4 Equation 20

1w Equation 21
Iso = —z Iso; ,where n = the number of points
n
i=1

Vnzi Equation 22

Iso; =
i

os 0 _ (T?tki v 459.67) Equation 23
v; = 85.49 X ¢, X \[Ap; X |~ ——_"2
' v ' (Psere X My,)
AH; i

(V= Vi) Xy X (T, + 459.67) X (Pp + ~st)) Fauation 24

Unat = TRl X 60 X (T + 459.67) X Pogg, X (1 — Buy)
I Equation 25
Poye = P + 136
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A.Lanfranco

& Associates Inc.
Appendix 2 Calculations Environmental Consultants

n Equation 26

Veep = —Z v; ,where n = the number of points
n
i=1
n Equation 27

Where,

An
dn
Cr
Api
Tsere

A[{f(aa‘)
Py

Pstx
My
Mp
%C0:2
%0z
BWO
Veond

Vgain
Pstd
Vstk
Vi
Vnz
Vnzi
150;
Iso
Rin

Vpy = ;z V,,i , Where n = the number of points
i=1

= Nozzle area (ft?)

= Diameter of nozzle (inches)

= Pitot coefficient (dimensionless)

= Individual point differential pressures (inches of Hz0)

= Average flue gas temperature (°F), second subscript i, indicates individual
point measurements

= Calculated individual point orifice pressures (inches of Hz0)
= Stack Static pressure (inches of Hz0)

= Absolute stack pressure (inches of Hg)

= Wet gas molecular weight (g/gmol)

= Dry gas molecular weight (g/gmol)

= Stack gas carbon dioxide concentration (% dry basis)

= Stack gas oxygen concentration (% dry basis)

= Stack gas water vapour, proportion by volume

= Total volume of water vapor collected, corrected to standard conditions
(1)

= Condensate gain of impinger contents (mL)

= Standard pressure (29.92 inches of Hg)

= Average flue gas velocity (1t/sec)

= Individual point flue gas velocity (ft/sec)

= Average velocity at nozzle(ft/sec)

= Individual point velocity at nozzle(ft/sec)

= [ndividual point isokinetic variation (%)

= Average isokinetic variation (%)

= [sokinetic sampling rate (ft3/min)
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ﬁA.Lanﬁ'anco
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Appendm 2 Calculations Environmental Consultants
A2.3 Volumetric Flowrate Calculations

(Tseq +459.67) Py Equation 28

Os = Qu X e X5

(Tsere + 459.67)  Pgpq
Vg X 60 X Agyy Equation 29

47 35315

2 Equation 30

d
Astk =r (ﬁ)

Where,

Qa = Actual lowrate (Am3/min)

Qs = Flowrate (m3/min) at standard conditions on a dry basis
Astie = Area of stack (f2)

d = Diameter of stack (inches)
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Appendix A7 Stack Particulate Test

Appendix 3

Client:
Source:

A. Lanfranco & Associates Standard Operating Procedure:

Analytical Data

GRAVIMETRIC ANALYTICAL RESULTS

Atlantic Power
Main Stack

Sample Date:
Location:

SOP 1.2.1 Gravimetric determination of total particulate matter

A.Lanfranco

& Associates Inc.

Enviranmensal Consaltance

10-Apr-24
Williams Lake, B.C

Blank Corrected

Tnitial (g) Final (g) Net (g) Net (g)
Filters
Run I 0.3608 0.3613 0.0005 0.0006
Run 2 0.3621 0.3629 0.0008 0.0009
Run 3 0.3612 0.3613 0.0001 0.0002
Blank 0.3582 0.3581 -0.0001
Probe Washes
Run 1 120.9023 120.9060 0.0037 0.0041
Run 2 110.6549 110.6586 0.0037 0.0041
Run 3 123.3067 123.3082 0.0015 0.0019
Blank 99.4994 99.4990 -0.0004

Run 1 Run 2 Run 3
Silica Gels 9.0 8.0 9.0
Task Personnel Date Quality Control YN
Fiter Recovery: J. Ching 12-Apr-24 Adequate PW volume: Y
PW Initial Analysis: J. Ching 12-Apr-24 No sample leakage: Y
PW. Filter and Gel Final Analysis: J. Dennis 17-Apr-24 Filter not compromised: Y
Data entered to computer: L. Agassiz 17-Apr-24

Comments:

No problems encountered in sample analysis.

101 - 9488 180 Street, Surrey, BC

(604) 881-2582
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SITE PLAN
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Appendix A7 Stack Particulate Test

A. LANFRANCO and ASSOCIATES INC.
ENVIRONMENTAL CONSULTANTS

NOZZLE DIAMETER CALIBERATION FORM
Calibrated by:  Christian De La O

Date: 09-Jan-24
Signature: M
Nozzle I.D. d1 d2 d3 difference average dia. | average area
(inch) (inch) (inch) (inch) (inch) (ftz)
STO1 0.1320 0.1315 0.1340 0.0025 0.1325 0.0000958
ST05 0.1750 0.1775 0.1775 0.0025 0.1767 0.0001702
8§81 0.1775 0.1815 0.1785 0.0040 0.1792 0.0001751
$8-7 0.1805 0.1785 0.1775 0.0030 0.1788 0.0001744
ST11 0.2050 0.2059 0.2049 0.0010 0.2053 0.0002298
Ss-8 0.2051 0.2088 0.2070 0.0019 0.2082 0.0002320
ST10 0.2175 0.2170 0.2185 0.0015 0.2177 0.0002584
SS-18 0.2325 0.2315 0.2312 0.0013 0.2317 0.0002929
0.2430 0.2430 0.2415 0.0015 0.2425 0.0003207
S8-2 0.2470 0.2445 0.2465 0.0025 0.2460 0.0003301
S8-3 0.2485 0.2490 0.2490 0.0005 0.2488 0.0003377
88-24 0.2500 0.2475 0.2475 0.0025 0.2483 0.0003364
B 0.2515 0.2525 0.2515 0.0010 0.2518 0.0003459
S5S-14 0.2478 0.2491 0.2477 0.0014 0.2482 0.0003360
ST30 0.2510 0.2525 0.2525 0.0015 0.2520 0.0003464
ST20 0.2560 0.2575 0.2575 0.0015 0.2570 0.0003602
A 0.2542 0.2529 0.2549 0.0020 0.2540 0.0003519
SS-9 0.2719 0.2680 0.2715 0.0039 0.2705 0.0003990
ST40 0.2865 0.2865 0.2855 0.0010 0.2862 0.0004466
S$S-30 0.2995 0.2980 0.3015 0.0035 0.2997 0.0004898
SS-13 0.3060 0.3070 0.3065 0.0010 0.3065 0.0005124
STE0 0.3060 0.3070 0.3050 0.0020 0.3060 0.0005107
ST50 0.3125 0.3090 0.3095 0.0035 0.3103 0.0005253
S§5-10 0.3195 0.3155 0.3185 0.0040 0.3178 0.0005510
$8-327 0.3320 0.3300 0.3305 0.0020 0.3308 0.0005970
ST85 0.3385 0.3370 0.3385 0.0015 0.3380 0.0006231
STE6 0.3395 0.3375 0.3390 0.0020 0.3387 0.0006256
ST80 0.3670 0.3675 0.3670 0.0005 0.3672 0.0007353
0.3725 0.3725 0.3700 0.0025 0.3717 0.0007534
88-5 0.3725 0.3735 0.3745 0.0020 0.3735 0.0007609
SS-18 0.3780 0.3765 0.3780 0.0015 0.3775 0.0007773
ST76 0.3750 0.3785 0.3780 0.0030 0.3765 0.0007731
ST85 0.4035 0.4020 0.4010 0.0025 0.4022 0.0008821
SS-15 0.4070 0.4070 0.4040 0.0030 0.4060 0.0008990
DD 0.4055 0.4040 0.4060 0.0020 0.4052 0.0008954
Ssi11 0.4225 0.4200 0.4225 0.0025 04217 0.0009698
ST70 0.4270 0.4260 0.4270 0.0010 0.4267 0.0009929
ST86 0.4565 0.4575 0.4545 0.0030 0.4562 0.0011349
C 0.4941 0.4938 0.4961 0.0025 0.4946 0.0013342
S55-491 0.4980 0.4960 0.4980 0.0020 0.4973 0.0013490
S55-49 0.5010 0.5010 0.5015 0.0005 0.5012 0.0013699
S5S-6 0.4985 0.4985 0.4995 0.0010 0.4988 0.0013572
$5-492 0.4955 0.4955 0.4975 0.0020 0.4962 0.0013427
ST90 0.5050 0.5065 0.5045 0.0020 0.5053 0.0013928
ST92 0.5055 0.5040 0.5065 0.0025 0.5053 0.0013928
S55-558 0.5600 0.5600 0.5605 0.0005 0.5602 0.0017114
ST96 0.5605 0.5580 0.5615 0.0035 0.5600 0.0017104
$S5-635 0.6435 0.6415 0.6430 0.0020 0.6427 0.0022527
S$5-12 0.7460 0.7460 0.7470 0.0010 0.7463 0.0030380
Where:
(a) D1, D2, D3 = three different nozzle diameters; each diameter must be
measured to within (0.025mm) 0.001 in.
(b) Difference = maximum difference between any two diameters; must be

less than or equal to (0.1mm) 0.004 in.

(c) Average = average of D1, D2 and D3




Appendix A7 Stack Particulate Test

Pitot Tube Calibration

Date: 09-Jan-24 Temp (R): 539
Pbar (in.Hg): 29.84 Dn(in.): 0.25
Pitot ID: 5A-1 Pitot ID:  5A-3
Reference S-Type Air Pitot Deviation Reference| S-Type Air Pitot Deviation
Pitot Pitot Velocity Coeff. [(absolute), Pitot Pitot Velocity Coeff. | (absolute)
(in H20) (in H20) (ft/s) Cp (in H20) | (in H20) (ft/s) Cp
0.130 0.180 241 0.8413 | 0.0000 0.150 0.200 259 0.8574 0.0085
0.230 0.320 321 0.8393 | 0.0020 0.230 0.310 321 0.8527 0.0039
0.340 0.470 39.0 0.8420 | 0.0007 0.360 0.490 401 0.8486 0.0002
0470 0.650 458 0.8418 | 0.0005 0.420 0.580 433 0.8425 0.0064
0.550 0.760 49.6 0.8422 | 0.0008 0.580 0.800 50.9 0.8430 0.0059
Average : 0.8413 0.0008 Average : 0.8488 0.0050
Pitot ID:  5A-4
Pitot ID: 5A-2 Reference| S-Type Air Pitot Deviation
Reference S-Type Air Pitot Deviation Pitot Pitot Velocity Coeff. | (absolute)
Pitot Pitot Velocity Coeff. [(absolute), (in H20) | (in H20) (ft/s) Cp
(in H20) (in H20) (ft/s) Cp 0.140 0.190 25.0 0.8498 0.0086
0.120 0.170 23.2 0.8318 | 0.0095 0.230 0.320 32.1 0.8393 0.0019
0.230 0.320 321 0.8393 | 0.0019 0.320 0.450 37.8 0.8348 0.0064
0.350 0.490 39.6 0.8367 | 0.0045 0.440 0.610 44.3 0.8408 0.0004
0.440 0.600 44.3 0.8478 | 0.0085 0.520 0.720 48.2 0.8413 0.0001
0.570 0.772 50.5 0.8507 | 0.0094 Average : 0.8412 0.0035
Average : 0.8412 0.0064
Pitot ID: ST 5A Pitot ID:  5A-5
Reference S-Type Air Pitot Deviation Reference| S-Type Air Pitot Deviation
Pitot Pitot Velocity Coeff. [(absolute), Pitot Pitot Velocity Coeff. | (absolute)
(in H20) (in H20) (ft/s) Cp (in H20) | (in H20) (ft/s) Cp
0.125 0.170 23.6 0.8489 | 0.0008 0.170 0.230 276 0.8511 0.0100
0.250 0.340 334 0.8489 | 0.0008 0.240 0.340 328 0.8318 0.0093
0.340 0.460 39.0 0.8511 0.0030 0.330 0.460 38.4 0.8385 0.0026
0.425 0.590 43.6 0.8402 | 0.0079 0.470 0.650 458 0.8418 0.0007
0.540 0.730 49.1 0.8515 | 0.0033 0.550 0.760 49.6 0.8422 0.0011
Average : 0.8481 0.0032 Average : 0.8411 0.0048
Pitot ID:
Pitot ID: ST 5B Reference] S-Type Air Pitot Deviation
Reference S-Type Air Pitot Deviation Pitot Pitot Velocity Coeff. | (absolute)
Pitot Pitot Velocity Coeff. [(absolute), (in H20) | (in H20) (ft/s) Cp
(in H20) (in H20) (ft/s) Cp
0.055 0.075 15.7 0.8478 | 0.0012
0.125 0.180 23.6 0.8250 | 0.0216
0.200 0.280 29.9 0.8367 | 0.0099
0.360 0.500 40.1 0.8400 | 0.00866
0.680 0.840 55.1 0.8907 | 0.0441 Average :
Average : 0.8466 0.0167
* Average absolute deviation must not exceed 0.01.
Calibrated by: Jeremy Gibbs Signatures—— Q@\—\_} Date: Jan.9, 2024
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46




























