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INTRODUCTION

Stephenson Environmental Management Australia (SEMA) was requested by
Tooheys Pty Ltd to assess emissions from the stack serving their Co-
generation Plant at their brewing facility at Lidcombe, New South Wales
(NSW).

Tooheys operates under the NSW Office of Environment and Heritage (OEH)
EPL No. 1167. Condition L3.4 specifies the emission concentration limits for
the stack serving the Co-generation Plant (EPA Identification (ID) No. 7). The
objective of this monitoring is to meet the requirements for EPA ID No. 7 and
to determine if the specified emission concentration limits are met.

The emission tests were undertaken on 11 March 2019.

TABLE 1-1 EPL ID NO. 7 — EMISSION CONCENTRATION LIMITS AND MONITORING REQUIREMENTS

Parameter Units of Frequenc OEH test 100% Reference | Oxygen
measure 1 Y| method | conc.limit | condition | correction
Volatile Organic
Dry, 273k,
3 _ o,
Compounds mg/m Annual TM-34 40 101.3kPa, 5%
(as n-propane)
) . Dry, 273Kk,
3 - %

Nitrogen Oxides | mg/m Annual T™M-11 250 101.3kPa, 5%
Dry Gas Density kg/m?3 Annual TM-23 - - -
Moisture % Annual T™M-22 -- -- --
Molecular
Weight g/g mole Annual TM-23 -~ -~ -~
Temperature oC Annual T™-2 - - -
Volumetric
Flow Rate m/s Annual T™M-2 -- -- --
Velocity m3/s Annual T™-2 - - -

Key:

mg/m3 = milligrams per cubic metre

OEH = Office of Environment and Heritage

™ = Approved Test Method

mg/m?3 = milligrams per cubic metre @ 0°C and 1 atmosphere

kg/m3 = kilograms per cubic metre

% = percent

g/ g mole = grams per gram mole

oC = degrees Celsius

m/s = metres per second

m3/s = cubic metres per second

conc. = concentration
- = no specified limit

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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2 PRODUCTION CONDITIONS

On the day of testing, the plant operating procedures and production rate
were considered typical by Tooheys personnel. Refer to Appendix D for
Screen Shots of Co-generation engine operating conditions for the day of
testing.

In essence, the Co-generation Engine and associated waste heat boiler was
producing of the order of 2.0 megawatts (MW) of power and steam on the
day of testing.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 2 6063/525304/19
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3.2

3.3

EMISSION TEST RESULTS AND DISCUSSION

INTRODUCTION

SEMA completed all the sampling and analysis for velocity, flow, dry gas
density, molecular weight of stack gases, temperature, moisture, Volatile
Organic Compounds (VOCs), Oxygen (O2) and Nitrogen Oxides (NOx).
SEMA is NATA accredited to ISO 17025 to complete the sampling and
analysis for the above parameters. SEMA NATA accreditation number is
15043.

The VOC sample, collected by SEMA, was analysed by the NATA accredited
Testsafe Australia, accreditation number 3726, Report No. 2019-1217.

The emission test results are summarised in table format in Table 3-1.
Sections 3.2 and 3.3 provide a description of the results.

Refer to Appendix B for a graphical logged record of NOx continuous
emission analysis.

Appendix C presents SEMA’s NATA endorsed Emission Test Report, No.
6063.

Details of the most recent calibration of each instrument used to take
measurements is summarised in Appendix E, and the sample location is
illustrated in Appendix F.

OXIDES OF NITROGEN (NOx)

The one-hour average NOx (expressed as NO) emission concentration during
the sampling period was 67 parts per million (ppm) and when corrected to 5%
Oz was 203 milligrams per cubic metre (mg/m?3). This emission concentration
was in compliance with the Co-generation EPL NOx concentration limit of 250
mg/m3 at 5% O,. Refer to Table 3-1 and Figure B-1 in Appendix B for detailed
results in tabulated and graphical formats respectively.

VOLATILE ORGANIC COMPOUNDS

The sum of the total VOC emission concentrations in the suite of 73 analytes is
reported as n-propane equivalent as required by the NSW OEH Approved
Methods and POEO (Clean Air) Regulation 2010.

The measured total VOCs emission concentration, reported as n-propane, was
1.7 mg/m3 at 5% O.. Refer to Table 3-1 and Appendix C for details.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 3 6063/525304/19
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TABLE 3-1 SUMMARY OF AVERAGE EMISSION TEST RESULTS

EPL ID No.7 EPL
Parameter Unit of measure Average Concentration
Result Limit
Temperature oC 269 --
Pressure kPa 101.0 -
Velocity m/s 259 -
Volumetric Flow m3/s 2.15 --
Moisture % 8.4 -
Molecular Weight Dry Stack Gas g/g mole 29.38 -
Gas Density kg/m3 1.31 -
Nitrogen Oxides mg/m3 @ 5% O 203 250
Oxygen % 10.0 -
3@5%
Volatile Organic Compounds mg/m’ @ 5% .02 1.7 40
as n-propane equivalent

Key:

EPL = Environment Protection Licence

oC = degrees Celsius

kPa = kilo Pascals

m/s = metres per second

m3/s = dry cubic metre per second 0°C and 101.3 kilopascals (kPa)

% = percentage

g/ g mole = grams per gram mole

kg/m3 = kilograms per cubic metre

mg/m3 = milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

< = less than

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 4 6063/525304/19
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4 CONCLUSIONS

From the data presented and test work conducted during typical production,
the following conclusions were drawn for the stack emissions:

] The one-hour average NOx emission concentration, corrected to 5% Oo,
was 203 mg/m3, which was in compliance with the EPL NOx emission
limit of 250 mg/m3.

] The VOC emission concentration corrected to 5% Oz was 1.7 mg/m3,

which was in well in compliance with the EPL VOC emission limit of
40 mg/m3 (expressed as n-propane).

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 5 6063/525304/19
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5 TEST METHODS

5.1 EXHAUST GAS VELOCITY AND TEMPERATURE
(OEHNSWTM-1& 2)

Velocity profiles were obtained across each stack utilising an Airflow
Developments Ltd. S-type pitot tube and digital manometer. ~Where
practicable, each sampling plane complied with AS4323.1. The temperature
of the exhaust gas was measured using a digital thermometer (0-1200°C)
connected to a chromel/alumel (K-type) thermocouple probe.

5.2 CONTINUOUS GASEOUS ANALYSIS
(OEH NSW TM-11, 24, 25 & 32)

Sampling and analysis of exhaust gas were performed using one of
Stephenson Environmental Management Australia’s mobile combustion and
environmental monitoring laboratories. Emission gases were distributed to
the analysers via a manifold. Flue gas from each stack was pumped
continuously. The following components of the laboratory were relevant to

this work:

Oxides of Nitrogen Testo 350XL

Oxygen Testo 350XL

Calibration BOC / Air Liquide Special Gas Mixtures relevant for each

analyser. Instrument calibrations were performed at the
start and finish of sampling at each location.

QA/QC Calibration (Zero/Span) checks
Sample line integrity calibration check

5.3 VOLATILE ORGANIC COMPOUNDS (VOC:s)
(OEH NSW TM-34)

A sample of stack air is drawn onto a carbon adsorption tube and analysed
using Gas Chromatography/Mass Spectrometry (GC/MS) performed by the
NATA accredited laboratory TestSafe Australia, accreditation number, 3726.

5.4 MEASUREMENT OF UNCERTAINTY

All results are quoted on a dry basis. SEMA has adopted the following (Table
5-1) uncertainties for various stack emission testing methods.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE 6 6063/525304/19
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TABLE 5-1 MEASUREMENT OF UNCERTAINITY
Pollutant Methods Uncertainty
Moisture AS4323.2, TM-22, USEPA 4 25%
Nitrogen Oxides NSW TM-11, USEPA 7E 15%
Oxygen NSW TM-24, USEPA 3A 1% actual
Velocity AS4323.1, TM-2, USEPA 2 5%
Volatile Qrgamc Compounds TM-34, USEPA M18 259
(adsorption tube)
Key:

Unless otherwise indicated the uncertainties quoted have been determined @ 95% level of
Confidence level (i.e. by multiplying the repeatability standard deviation by a co-efficient equal to
1.96) (Source - Measurement Uncertainty)

Sources: Measurement Uncertainty - implications for the enforcement of emission limits by Maciek
Lewandowski (Environment Agency) & Michael Woodfield (AEAT) UK

Technical Guidance Note (Monitoring) M2 Monitoring of stack emissions to air Environment Agency

Version 3.1 June 2005.

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA PAGE7
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APPENDIX A — EMISSION TEST RESULTS

Glossary:
%

oC
am?/min
Normal Volume (m?3)
am?®

g/ g mole
g/s

hrs

kg/m?
kPa

m2

m/s
m3/sec
mg

mg/ m?
Oz

SEMA
VvOC

Abbreviations of Personnel

PWS
JW

percent

Degrees Celsius

cubic metre of gas at actual conditions per minute
cubic metre at 0°C and 760 mm pressure and 1 atmosphere
cubic metre of gas at actual conditions

grams per gram mole

grams per second

hours

kilograms per cubic metre

kilo Pascals

square metre

metre per second

cubic metre per second at 0°C and 1 atmosphere
milligrams

milligrams per cubic metre at 0°C and 1 atmosphere
Oxygen

Stephenson Environmental Management Australia
Volatile Organic Compounds

Peter Stephenson

Jay Weber

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA
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TABLE A-1 EMISSION TEST RESULTS — EPL ID NO.7 — FLOW & VOCs

Emission Test Results

Project Number
Project Name

Test Location

Flow & VOC’s

6063

Tooheys

EPA Point No.7 - Gas Engine

Date 11 March 2019
RUN 1
Sample Start Time (hrs) 9:45
Sample Finish Time (hrs) 10:45
Sample Location (Inlet/Exhaust) Exhaust
Stack Temperature (°C) 269
Stack Cross-Sectional area (m?2) 0.181
Average Stack Gas Velocity (m/s) 259
Actual Gas Flow Volume (am3/min) 281
Total Normal Gas Flow Volume (m3/min) 129
Total Normal Gas Flow Volume (m?3/sec) 2.15
Total Stack Pressure (kPa) 101.0
Moisture Content (% by volume) 8.4
Molecular Weight Dry Stack Gas (g/ g-mole) 29.38
Dry Gas Density (kg/m?) 1.31
Oxygen (%) 10.0
Carbon Dioxide (%) 6.1
Sampling Performed by PWS, JW
Sample Analysed by (Laboratory) SEMA
Calculations Entered by JW
Calculations Checked by PWS
VOCs Sample Start Time: 9:45
VOCs Sample Finish Time: 10:45
Sampling Period (min): 60
SEMA Sample No.: 727437
Concentration (mg/m3) @ 5% O, 2.8
Concentration as n-prop. Equiv. (mg/m?) @ 5% O 1.7
Concentration (ppm) 0.6
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX A-ll 6063/525304/19
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APPENDIX B — CONTINUOUS LOGGED DATA

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX B-I 6063/525304/19
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FIGURE B-1 CONTINUOUS LOG OF NITROGEN OXIDES EMISSIONS IN PPM 11 MARCH 2019
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Key:
PPM = parts per million
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APPENDIX C — NATA ENDORSED TEST REPORT
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Stephenson

Environmental Manogement Ausiralia Pefer W stephenson & Asscoiates Piy Lid

ACH DD2 400 526 (Incorporated in MEW)
ABM 75002 600 524

524 Hampstead Rood

AUDUM MSW 2144 Australia

Tel [02) 9737 9e91

E-Mail: info@ste phensoneny_ com.au

Emissions Test Report No. 6063

The sampling and analysis was commissioned by:

Client Organisation: Tooheys Pty Ltd
Contact: Paul Fiely
Address: 29 MNyrang Street, Lidcombe MNSW 2141
Telephone: 9047 9647
Email- paunl kely@lionco.com
Froject Number: 6063 ,/525304 /19
Test Date: 11/0372019
Froduction Conditions: MNormal operating conditions during testing
Flow, temperature, moisture, oxygen, nitrogen
Amnalysis Requested: oxides, dry gas density and volatile organic
compounds
Sample Locations: Co-Generation Engine Stack
Sample ID Nos.: See Attachment 4
This report cannot be reproduced except in full.
MATA accredited laboratory number 15043, A
Accredited for Compliance with IS0/[EC 17025 - Testing. [y
STEPHENZON EMVIROMMENTAL MANAGEMENT AUSTRALLA WERSION: 2.2 PAGE] OF 5
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Emissicn TesT REporT Mo 6063

Identification

Test

Dy Gas Density

Flow

Moisture

Molecular Weight of Stack Gases

Oxides of Mitrogen

Oxyeen

Stack Pressure

Stack Temperature

Velocity

Welatile Organic Compounds

The samples are labelled individunally. Each label recorded
the testing laboratory, sample number, sampling location (or
Identification) sampling date and time and whether further

amnalysis is required.

Test Method Number for
Sampling and Analysis

MN5W TM-23, USEFA M3

IN5SW TM-2, USEPA M2

N5W TM-22, USEFA M4

NS5W TM-23, USEPA M3

N5W TM-11, USEPA MYE

INSW TM-23, USEPA M3A

INSW TM-2, USEPA M2

IN5SW TM-2, USEPA M2

NSW TM-2, USEPA M2

INSW ThM-34, USEPA M18

NATA Laboratory Analysis
By: NATA Accreditation Nao.
& Report No.

SEMA,
Accreditation MNo. 13043,
Emis=sion Tast Eeport 6063

SEMA,
Accreditation MNeo. 15043,
Emission Test Report 6063

SEMA,
Accreditation Mo, 13043,
Emission Test Report 6063

SEMA,
Accreditation MNe. 15043,
Emission Test Report 6063

SEMA,
Accreditation Mo, 13043,
Emission Test Report 6063

SEMA,
Accreditation No. 13043,
Emission Test Report 6063

SEMA,
Accreditation Mo, 13043,
Emission Test Report 6063

SEMA,
Accreditation No. 13043,
Emission Test Report 6063

SEMA,
Accreditation MNo. 13043,
Emission Test Report 6063

TestSafe,
Accreditation No. 3726,
Report Mo. 20191217

STEPHENSOM ENVIROHMMENTAL MANAGEMENT AUSTRALLA

VERSION: 2.2

PAGE2OF S
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Emuszion Test Report Mo 6063

Deviations from Test Methods Nil

Sampling Times IN5W - As per Test Method requirements or if not specified in
the Test Method then as per Protection of the Enviromment
Crperations (Clean Air) Fegulations Part 2.

Reference Conditions N5W - As per

(1} Environment Protection Licence conditions, or

(2) Part 3 of the Protection of the Environment
Cperations (Clean Air) Fegulations

All associated MNATA endorsed Test Feports/Certificates of Analysis are provided separately in
Attachment A.

Issne Date
2 April 2019

' r
.-f

P W Stephenson
Managing Director

STEPHEMSOM EMVIROHMENTAL MANAGEMENT AUSTRALIA VERSIOH: 2.2 PAZE3OFS
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Emissicon TesT REpoRT No 80463

Summary oF THE AVERAGE Enussion Test Resucrs — Test Rerort No. 6063

Co-Generation Engine Stack - EPA ID No.7
Date Tested - 11703/ 2019

Stack Emission Test Parameter Unit of measure Average Emission Test Result
Temperature . 269
Pressure kPa 101.0
Velocity ms 259
Volumetric Flow mfs 215
Moisture ‘o 54
Molecular Weight Dry Stack Gas g/ g mole 2938
Gas Density kg/m?* 1.31
Mitrogen Owxides mg/m* & 3% O 203
Doy gen o 100
el I

Key: aC = depress Calzins

< = le=s than

% = percentags

kg/m? = kilograms per cubic metre

kPa = kilo Pascals

g/ s mols = grams per pram mole

o = = dry cubic metre per second 0°C and 100.3 kilopascals (kPa)

m/s = metres per secand

me/ m? = milligrams per cubic metre at 0°C and 101.3 kilopascals (kPa)

EstimaTeD UNCERTAINTY OF MEASUREMENT

Pollutant Methods Uncertainty
Maisture AS54323 2 NSW TM-22, USEPA 4 25%
Mitrogen Owides MN5W TM-11, USEPA 7E 15%
Ouygen MW Th-24, USEPA 3A 1% actual
Welocity AS543231, NSW TM-2, USEPA 2 %
Volatile Orgamic Compounds (adsorpton tube) | M5W TM-34, USEFA 18 25%
Eey:

Unless otherwise indicated the uncertainties quoted have been determined @ 93% level of Confidence lavel (ie
by multiplying the repeatability standard deviation by a co-efficient equal to 1.96) (Source - Measurement
Uncertainty)

Sources: Measurement Lncertainty - implications for the enforcement of emission limits by Meciek Levandowski
(Environment Agency) & Micheel Woodfield (AEAT) UE

Techmical Guidance Note (Monitoring) M2 Monitoring of stack emissions fo air Environment Agency Version 3.1 June
2005.

STEPHENSCOH EMVIRONMENTAL MANASEMENT AUSTRALLA VERSION: 2.2 PAZE4OF S

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX C-V 6063/525304/19



TOOHEYS PTY LTD CO-GENERATION PLANT ANNUAL EMISSION MONITORING
LIDCOMBE, NSW MARCH 2019

Emissicn Test Repoet Mo 60463

ATTACHMENT A — NATA CERTIFICATES OF ANALYSIS

STEPHENZOM ERvIRCOHMENTAL MANAGEMENT AUSTRALLA WERSION: 2.2 PAGESOFS
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- f
NSW | safework Nsw Jeut I { o0
Jay Weber Lab. Reference:  2019-1217
Stephenson Environmental Management Australia
PO Box 6398

SILVERWATER NSW 1811

SAMPLE ORIGIN: Stephenson S25307 6063
DATE OF INVESTIGATION:  11/03/2019 DATE RECEIVED: 13/03/19
ANALYSIS REQUIRED:  Volatileorganiccompounds

REPORT OF ANALYSIS

Seeattached sheet(s) forsample description and testresults.
Theresultsof thisreport have been approved by the signatory whose signature appears below,
Foralladministrative oraccount details please contact the Laboratory.

Increment and total pagination can be seen onthe following pages,

A —

Martin Mazereeuw
Manager 1y
A,
Date: 25/03/19 JIZCHRA NATA
L3
I v

T fe Australia — Ch I tysis Branch Dl W
Level 2, Building 1, 9-15 Chilvers Road, Thornleigh, NSW 2120, Australia
T:+61 29473 4000 E:|lab@ssfework nsw.gov.au W: testsafe.com.au Accreditation No, 37726

ABN B1 913 830 179
Accredited for compliance with ISOMEC 17025 - Testing
Page1
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Wi
I‘T W Test F/Saf;

NSwW SafeWork NSW
Analysis of Volatile Organic Compounds in Workplace Air by GC/MS

Client : Jay Weber Date Sampled : 11-Mar-2019
Sample 1D : 727437 Reference Number le  : 2019-1217-1
Front [ Back Front I Back
No Compounds CAS No No Compounds CAS No
ug'section pHg/section
Alighatlc hydrocarbons (109 = Sy comrerenvecsan) Aromatic hydrocarbons a.oo < lue et
1 2-Meihyibutane: 78-78-4 1" ND 15| Bonzese 75.43-2 ND ND
2 n-Pentane JR B0 ND ND 40 Ethy Benzens JOU-41-4 ND ND
1 2-Metalpermans 02835 ND ND 41 Lscpropyibenzenc Y8828 ND ND
+ 3-Mothylpermane P61 400 ND ND 42 1.2 3-Trimethy benzene 526738 ND ND
5 Cyclopeatane 22903 ND ND 43 1.2 A-Trimethy Ihensene Y5-63-6 ND ND
& Methykychpentine 96-37-7 ND ND R 13,5 Trimethylbenzene NGRS ND ND
7 2,3-Dincthylpentase §55.50.3 ND ND 45 Styrene JINL42-5 ND ND
1 I1-Hexane 110-54-3 ND ND A6 Toluene JINLAN S ND ND
9| 3-Medaylhexane w.3¢4 | ND ND |47 pXykne &ior en-Xykne P ND ND
0| Cyclobxane ND ND a8 o Xykne 93476 ND ND
1| Methyleyelobexans ND ND Ketones a.oo woasd & wss ~Smgcis; VeI, 451, 952 & VES “3Sapch
12| 2.2.4-Trimethylpeatan: S J0-§4-1 ND ND 49 Acetone 82040 ND ND
13| n-lepeane 142-82.5 ND NO J30 ] Acewm 513-86-00 ND ND
14| nOctane 111659 ND NO si Descetone aloohol 123-42-2 ND ND
15 n-Nowane (11-W4-2 NI ND | 52| Cyclobesaname J-9d) ND ND
16|  nDecane 120085 ND NO | s3] tsophorcee 78-39-1 ND ND
7| n-Undecine TINL2I4 ND ND 54 Methyl ethpd ketone iMER) TH-93-3 ND ND
18  n-Dodecane 1124005 ND NO | 5S | Methyl isobuty] ketose me] .o ND ND
19 n-Tridecans 629. 3003 ND ND Alcohols (L0U = 15ug'cempeunbicetim)
20| wTewadecane 4629594 ND ND 3h Ethyl abcohol £4-17-5 ND ND
21| a-Fisen HILS6-Y ND ND 57 wButyl alcohot Fie36:3 ND ND
22| pPinene 127,903 NOD ND 8 Isobuty! alcahol 8831 ND ND
24| D-Limonene FIV-KG-5 ND ND 50 Tsapropyd akeohol 67-63-0 NI ND
Chlorinated hydrocarbons (L0 - 5 wnbsecti i) 6 | 2.Exhyd hexanol 104-76-7 NI ND
24| Dichloromethane 25.09.2 ND ND | 61 Cyclohe et {(8-93-1 ND ND
251 1,1-Dichlorosthaos 74-24-3 ND ND Acetates 1L0g - 25, and et
p 1.2-Dichloroethace U262 ND ND 4 Etliyl apesate 141-78-6 ND ND
271 Chloofoem 87-66-3 ND ND £l n-Propyl ncetme 1090 ND ND
28] L.1).Trichloroethans 70354 ND ND | sd ] p-Bunlacetate 127-86-9 ND ND
290 L12-Trchkeocthan: 79005 ND ND As Jsobimy acetate 1100941 NO ND
0] Trickloroathylome 24014 ND ND Ethers (L0Q = 14 poasysendisecton)
31} Casbon tetrachionde 46233 ND ND 66 Ethyl ether - 60-29-7 ND ND
31|  Perchluroety lene J27. 584 ND ND L ters -Buryl meehyl ether omes | raieo04 ND ND
" 18 Y Tatrachbmsshans 4 fded NDY NI 5 Teowhydrofuran (THF) JOY53-9 ND ND
34| Chkeobsnaene T ND ND Glycols oo« campeardiiccieal
35| 1.2-Dichkirobenzene 953000 ND ND || PGME J07-98-2 ND ND
36| 1L 4-Drhkinbencess JM—46-7 ND ND || Ethykne glycol diethyl edher | 620.04.4 ND ND
Miscellaneous (o0 07 5ag & 18=255g ccapasndiecien) T PGMEA JIY-65.4 ND ND
37| Acetonitnike 75405-8 ND ND n Cellosolve ncetate J1-159 ND ND
38| e-Viayl2-pymolidinoes §§-12-0 ND ND T3  DGMEA 112.18.2 ND ND
Total VOCs (LOQ ~0g conpendiver bhan) ND ND Worksheet check ves yes
S-1217 xlas Papedof s
Ay
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Analysis of Volatile Organic Compounds in Workplace Air by GC/MS

Clieat : Jay Weber

NI = Not Detocted

Megod - Amlysis of Volatde Organic Compounds in Workplace Air by Gas Cheomatograpliy/ Mass Spectromeiny
Medod Nusber : WCA 207
Lt of Quaststation : Suyis
Spg'section

Brief Description - Valatile organic compommds are trapped from the workplace air onto chaccoal wbes by the use of &
persanal air monitring pump The volatile organic compounds are then desorbed from the charcoal in the labortory
with C§; An aliqeot of dhe desartant s iealysed by capillary gas cloomstography with mass spectrometry detoction.

ion: 25p'section for oxygesated bydrocarbons except acetone. MEK and MIBK at

PGME : Progylene Glycol Monomsthyl Ether
PGMEA : Propylens Giycol Manenethy] Ether Acetate
DGMEA : Dictiplene Glyosl Meaoeilyd Ether Acetste

Measuremen Uncertainty

The measercment uncerainty s an cstmmale that charackerises the range of vakoes within which the eue vakes is assened
%0 lie. The uncertaingy estimate & an expanded secertinly using o soverage factor of 2, which gives a kevel of
confidence of approximasely 95% The estimade 1 complisnt with the “ISO Guide %0 the Expeession of Uncertainty s
Measuresend™ and {5 2 full estimate based on inehiovee methed validation and quality control daca,

Quality Assurance
In arder w ensure the highes degree of sccuracy and precision in our nmlyrical results, we sadertake exaensive e st
imser-labormtary guality sesweance (QA) activities, Within our own laboratory. we analyse [sbogatory and field blasks and
perfores duplicate aod sepeat analysis of samples, Spiked QA samples are also included routisely in cach run w0 ensee
the accuracy of the amalyses, WorkCaover Labomtory Services Bas particpated for many years in several mational and
seeruations | inves-lboratory comparizon propriews T ked below-

Workplace Anatysss Scheame for Proficiency (WASP} coaducied by the Health & Safety Executive UK:

Quality M. in Occup | aed Envi | Meds QA Progrsen, conductod by the Institute for
( I, Social and Ea 1M, U oF Erlangen - Nuneenberg. Germany:

Quatity Control Technologies QA Program. Australia;

Rapal College of Pathologises QA Program, Australia
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APPENDIX D — PRODUCTION DATA

STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX D-| 6063/525304/19



TOOHEYS PTY LTD CO-GENERATION PLANT ANNUAL EMISSION MONITORING

LIDCOMBE, NSW MARCH 2019
Name- PLC date: Number of faults: 0
| 11.03.2019 Number of alarms: 2
Comment: PLC release: State: Load run
Tochey's 2.50.21-m03 Operation mode: Mains
MNumber: PLC operating system: Actual power: 1948 kW -
9206876 2.53.03 Actual speed: 1499.0 1/min .
_ T _“P ’ MWM
Engine type: Visualisation: Operation hours: 1357 frm
TCG2020v20 342 Staris: 213
Senal number CPU-P: Senal number BRT: Senal number DZR:
233500100-01891 26030040114483 832800092
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14.03

-
£

o
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Load run

Auto
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MM

a
2

Maires

Starts: X5
Serial mumber DZA:
232800032

Oiperation howrs: 1557

Humber of alarms

State: Load man

Oiperation moda:

Aotual spaed: 14989 1/min

Humber of faults

CO-GENERATION PLANT ANNUAL EMISSION MONITORING

PLC operating system: Aotual powar: 1928 KW

2.53.03

Serial mumber BET:

26030040114483

PLC data:
11022019
PLC release:
2.50.21-m03
Visualization:
342

Serial mumber CPU-P:

233500 00-01891

Engine typa:

TOOHEYS PTY LTD
LIDCOMBE, NSW
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APPENDIX E — INSTRUMENT CALIBRATION DETAILS
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LIDCOMBE, NSW

CO-GENERATION PLANT ANNUAL EMISSION MONITORING
MARCH 2019

TABLE E-1 INSTRUMENT CALIBRATION DETAILS

SEMA . .. . Calibration Due
Asset No. Equipment Description Date Last Calibrated Date
645 Stopwatch 17-Jan-19 17-Jul-19
857 Digital Temperature Reader 15-Jan-19 15-Jul-19
720 Thermocouple 15-Jan-19 15-Jul-19
613 Barometer 21-Jan-19 21-Jan-20
24-May-2019
724 Pitot 24-May-18 Visually inspected
On-Site before use
929 Calibrated Site Mass 14-Mar-18 14-Mar-19
Response Check with
928 Balance SEMA Site Mass
946 combustion analyzer 22-Jan-19 22-Jul-19
675 Personal Sampler 07-May-18 07-May-19
815 Digital Manometer 21-Jan-19 21-Jan-20
Gas Mixtures used for Analyser Span Response
Conc. Mixture Cylinder No. Expiry Date
262 ppm | Nitric Oxide
263 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB 4441 23-Jun-21
249 ppm | Sulphur Dioxide In Nitrogen
0.099% | Carbon Monoxide
9.8% Carbon Dioxide ALWB 5361 17-Jul-21
10.1% Oxygen In Nitrogen
400 ppm | Nitric Oxide
400 ppm | Total Oxide Of Nitrogen In Nitrogen ALWB6150 05-May-20
401 ppm | Sulphur Dioxide In Nitrogen
STEPHENSON ENVIRONMENTAL MANAGEMENT AUSTRALIA APPENDIX E-li 6063/525304/19
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APPENDIX F — STACK SAMPLING LOCATION
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MARCH 2019

Total Number of
Sampling Points is
12

Duct Diameter
0.48m

Flow

FIGURE F-1 CO-GENERATION ENGINE STACK — EPA ID No. 7

Disturbance is the Stack
Exit/Exhaust

Sample Plane Upstream of
Disturbance is 1.9 m which is
> 2 Duct Diameters

Sampling
Plane

Sample Plane Downstream of
Disturbance is 1.4m which is
< 6 Duct Diameters

Disturbance is a Bend
(Transition)

In the absence of cyclonic flow activity ideal sampling plane conditions will be found to
exist at 6-8 duct diameters downstream and 2-3 duct diameters upstream from a flow
disturbance. The sampling plane does not meet this criterion. Additional sample points
were used in compliance with AS4323.1 as the sampling plane was non-ideal.

However the sample plane does meet the minimum sampling plane position; sampling
plane conditions will be found to exit at 2 duct diameters downstream and 0.5 duct

diameters upstream from a flow disturbance.

The location of the sampling plane complies with AS54323.1 temperature, velocity and gas
flow profile criteria for sampling.
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