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DISCLAIMER 

Assured Environmental acts in all professional matters as a faithful advisor to the Client and exercises all reasonable 

skill and care in the provision of its professional services. 

Reports are commissioned by and prepared for the exclusive use of the Client. They are subject to and issued in 

accordance with the agreement between the Client and Assured Environmental. Assured Environmental is not 

responsible for any liability and accepts no responsibility whatsoever arising from the misapplication or misinterpretation 

by third parties of the contents of its reports. 

Except where expressly stated, Assured Environmental does not attempt to verify the accuracy, validity or 

comprehensiveness of any information supplied to Assured Environmental for its reports. 

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written agreement of Assured 

Environmental. 

Where site inspections, testing or fieldwork have taken place, the report is based on the information made available by 

the client or their nominees during the visit, visual observations, and any subsequent discussions with regulatory 

authorities. The validity and comprehensiveness of supplied information has not been independently verified and, for the 

purposes of this report, it is assumed that the information provided to Assured Environmental is both complete and 

accurate. It is further assumed that normal activities were being undertaken at the site on the day of the site visit(s), 

unless explicitly stated otherwise. 

 

Table 1: Document approval 

 Name Position Title Signature Date 

Author Jos Mills Technician  
 

 
31/03/2021 

Reviewer David Arbuckle General Manager 
 

 
6/04/2021 

Approver David Arbuckle General Manager 
 

 
6/04/2021 

 

 

Table 2: Revision register 

Revision Date Issuer Recipient Comment 

R_0 6/04/2021 David Arbuckle Ian Porter Initial release 

 
 

 

ACCREDITED FOR COMPLIANCE TO ISO/IEC 17025 

The results of the tests, calibrations and/or measurements included in this document  

are traceable to Australian/national standards.  

 

Accreditation ID: 19703 
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EXECUTIVE SUMMARY 

The following table provides a summary of results from emissions monitoring conducted 

from the exhaust of the co-generator exhaust stack located on at the Lion Co, Toohey’s 

Brewery in Lidcombe, NSW.  Sampling was conducted on 19th March 2021 to meet the 

requirements of NSW EPL 1167. In summary;  

• Oxides of nitrogen (NOx) concentration was below the EPL limit of 250 mg/Nm3 

• Total VOC concentration was above the EPL limit of 40 mg/Nm3 

Table 3: Executive summary 

Parameter   
Average 
Results 

GUIDELINE 
LIMIT 

unit of 
measure 

Pass/Fail 

Gas temperature   208 na oC na 

Exit velocity   20.9 na m/s na 

Oxygen   10.1 na %v/v na 

Carbon dioxide   6.28 na %v/v na 

Stack gas water vapour content   11.4 na %v/v na 

Oxides of nitrogen (NOx) at 5%O2   244 250 mg/Nm3 Pass 

Total VOCs as n-propane < 0.646 40 mg/Nm3 Pass 

 

 

 

Figure 1: Combustion Gas trend – 19th March 2021 

  

210.00

220.00

230.00

240.00

250.00

260.00

270.00

0

2

4

6

8

10

12

1
2
:1

0
:0

7
 P

M

1
2
:1

2
:0

7
 P

M

1
2
:1

4
:0

7
 P

M

1
2
:1

6
:0

7
 P

M

1
2
:1

8
:0

7
 P

M

1
2
:2

0
:0

7
 P

M

1
2
:2

2
:0

7
 P

M

1
2
:2

4
:0

7
 P

M

1
2
:2

6
:0

7
 P

M

1
2
:2

8
:0

7
 P

M

1
2
:3

0
:0

7
 P

M

1
2
:3

2
:0

7
 P

M

1
2
:3

4
:0

7
 P

M

1
2
:3

6
:0

7
 P

M

1
2
:3

8
:0

7
 P

M

1
2
:4

0
:0

7
 P

M

1
2
:4

2
:0

7
 P

M

1
2
:4

4
:0

7
 P

M

1
2
:4

6
:0

7
 P

M

1
2
:4

8
:0

7
 P

M

1
2
:5

0
:0

7
 P

M

1
2
:5

2
:0

7
 P

M

1
2
:5

4
:0

7
 P

M

1
2
:5

6
:0

7
 P

M

1
2
:5

8
:0

7
 P

M

1
:0

0
:0

7
 A

M

1
:0

2
:0

7
 A

M

1
:0

4
:0

7
 A

M

1
:0

6
:0

7
 A

M

1
:0

8
:0

7
 A

M

1
:1

0
:0

7
 A

M

Combustion Gas Trend

%CO2 %O2 mg/Nm3-NOx at 5%O2



Source Emissions Monitoring – LION CO – 13594 - R_0     

Project ID 13594 | R_0 iv 

TABLE OF CONTENTS 

1 INTRODUCTION .............................................................................................................................. 5 

2 METHODOLGY & EQUIPMENT ........................................................................................................ 5 

2.1 SAMPLING METHODOLOGY .......................................................................................................... 5 

2.2 SAMPLING LOCATION .................................................................................................................. 6 

2.3 TEST EQUIPMENT .......................................................................................................................... 8 

3 QUALITY ASSURANCE & QUALITY CONTROL (QA/QC) .............................................................. 9 

4 DEFINITIONS ................................................................................................................................. 10 

5 RESULTS ......................................................................................................................................... 11 

6 OPERATING CONDITIONS ........................................................................................................... 12 

7 RELEVANT NSW EPA EPL 1167 EXTRACTS .................................................................................... 15 

8 LAB ANALYTICAL TEST DATA ....................................................................................................... 16 

8.1 CHAIN OF CUSTODY ................................................................................................................. 16 

8.2 TEST SAFE AUSTRALIA ANALYTICAL REPORT ................................................................................... 17 

 

LIST OF TABLES 

TABLE 1: DOCUMENT APPROVAL ................................................................................................................... II 

TABLE 2: REVISION REGISTER .......................................................................................................................... II 

TABLE 3: EXECUTIVE SUMMARY ..................................................................................................................... III 

TABLE 4: TEST METHODS & EPL LIMITS............................................................................................................. 5 

TABLE 5: ANALYSIS NOTES ............................................................................................................................ 5 

TABLE 6: DEVIATIONS .................................................................................................................................. 5 

TABLE 7: SAMPLING DATA QA/QC CHECKLIST .............................................................................................. 9 

TABLE 8: LABORATORY DATA QA/QC CHECKLIST .......................................................................................... 9 

TABLE 9: DEFINITIONS ................................................................................................................................ 10 

TABLE 10: RESULTS SUMMARY ..................................................................................................................... 11 

 

LIST OF FIGURES 

FIGURE 1: COMBUSTION GAS TREND – 19TH MARCH 2021 .............................................................................. III 

FIGURE 2: SITE LOCATION ............................................................................................................................. 6 

FIGURE 3: CO-GEN EMISSION POINT ............................................................................................................. 6 

FIGURE 4: EWP USED FOR TESTING ................................................................................................................ 7 

FIGURE 5: EWP AND CO-GEN STACK ........................................................................................................... 7 

FIGURE 6: AMMONIA SAMPLING TRAIN (APEX INSTRUMENTS) ........................................................................... 8 

FIGURE 7: TEST ANALYSER ............................................................................................................................ 8 

FIGURE 8: EPL 1167 LIMITS ........................................................................................................................ 15 

FIGURE 9: EPL 1167 FREQUENCY & TEST METHODS ...................................................................................... 15 

 

 



Source Emissions Monitoring – LION CO – 13594 - R_0     

Project ID 13594 | R_0 5 

1 INTRODUCTION 

Assured Environmental (AE) was appointed by Lion Co Pty Ltd to monitor stack emissions 

from the 2MW natural gas co-generation engine operating at the Lion Co, Toohey’s Brewery 

in Lidcombe as per conditions listed in NSW EPA EPL 1167. Sampling was conducted by AE 

on the 19th of March 2021. Refer to section 6 for the co-generators operating conditions 

during the test period.  

AE was responsible for the collection and analysis of samples, unless otherwise indicated. 

The samples were recovered and stored in the appropriate manner until their return to the 

laboratory where the samples were prepared and analysed according to the methodologies 

listed below in this report. 

2 METHODOLGY & EQUIPMENT 

2.1 Sampling methodology 

All sampling and analysis were carried in accordance with the listed requirements in Table 

4. Any deviations to these methods have been documented as required.  

Table 4: Test methods & EPL limits 

PARAMETERS Unit 
NSW EPA 

TM 
Reference Test 

Method 
NATA 

EPL 
limit 

Traverse point selection N/A TM-1 AS4323.1 Yes Na 

Stack gas velocity m/s TM-2 USEPA Method 2 Yes Na 

Volumetric flow rate m3/s TM-2 USEPA Method 2 Yes Na 

Moisture % TM-22 USEPA Method 4 Yes Na 

Stack gas temperature oC TM-22 USEPA Method 2 Yes Na 

Oxides of nitrogen (NO + NO2) mg/m3 TM-11 USEPA Method 7E Yes 250a 

Volatile organic compoundsb mg/m3 TM-32 USEPA Method 18 Yes 40c 

 

Table 5: Analysis notes 

Note Company Work performed NATA ID Report Number 

1 Assured Environmental Sampling & analysis 19703 13594 

2 Test Safe Australia  VOC Analysis 3726 2021-1369-[R00] 

 

Table 6: Deviations 

Note Comment 

A Pre & post calibration of the analyser was completed in the AE laboratory. 

 

  

 

a mg/Nm3 referenced to 5% oxygen.  
b Speciated and total as n-propane – 1 sample taken over approximately 30 minutes.   
c mg/Nm3 as n-propane equivalent referenced to 5% oxygen. 
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2.2 Sampling location 

The below images illustrate the Toohey’s Brewery site and sample locations. 

 

Figure 2: Site location  

 

 

Figure 3: Co-Gen emission point 
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Figure 4: EWP used for testing 

 

 

Figure 5: EWP and Co-Gen stack 
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2.3 Test equipment 

All equipment used for the testing meets or exceeds all relevant performance standards as 

required by all jurisdictions. Our isokinetic and non-isokinetic equipment used for this 

project was from Apex Instrumentsd . Combustion gases were monitored using a Testo 

350XL flue gas analyser.   

 

 

Figure 6: VOC Sampling Train (Apex Instrumentse) 

 

 

Figure 7: Test Analyser 

 

  

 

dhttp://www.apexinst.com/ 
e A sampling train like this was used. A carbon tube was placed in line after the first knock out impinger.  

http://www.apexinst.com/
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3 QUALITY ASSURANCE & QUALITY CONTROL (QA/QC) 

AE operates within a quality system based upon the requirements of ISO17025.  Our quality system 

defines specific procedures and methodologies to ensure any project undertaken by AE is conducted 

with the highest level of quality given the specific confines of each project. The overall objective of 

our QA/QC procedures is to representatively sample and accurately analyse components in the gas 

streams and therefore report valid measurements of emission concentrations.  

To ensure representativeness of field work, our quality procedures target: 

1. Correct sampling locations 

2. Sample time 

3. Frequency of samples and  

4. Method selection & adherence 

To ensure representativeness of lab work, our quality procedures target: 

1. Sample preservation 

2. Chain of custody (COC) 

3. Sample preparation and 

4. Analytical techniques 

 

AE maintains strict quality assurance throughout all its sampling programs, covering on-site ‘field 

work’ and the analytical phase of our projects. Our QA program covers the calibration of all sampling 

and analytical apparatus where applicable and the use of spikes, replicate sample and reference 

standards.  The test methodologies used for this project are outlined in section 2 of this document. 

Field test data has been recorded and calculated using direct entry into Microsoft Excel spreadsheets 

following the procedures of the appropriate test methods. Determination of emission concentrations 

has been performed using the same MS Excel spreadsheets which are partially supplied as an 

attachment to this report. More detailed information can be supplied upon request.  

 

QA/QC checks for this project will use validation techniques and criteria appropriate to the type of 

data and the purpose of the measurement to approve the test report. Records of all data will be 

maintained. Complete chain of custody (COC) procedures has been followed to document the entire 

custodial history of each sample. The COC forms also served as a laboratory sheet detailing sample 

ID and analysis requirements.  

Table 7: Sampling data QA/QC checklist 

Sampling Data QA/QC Checklist Comment 

Use of appropriate test methods Yes 

‘Normal’ operation of the process being tested Yes – as instructed by client 

Use of properly operating and calibrated test equipment Yes 

Use of high purity reagents Yes 

Performance of leak checks post sample (at least) Yes 

Table 8: Laboratory data QA/QC checklist 

Laboratory Data QA/QC Checklist Comment 

Use of appropriate analytical methods Yes 

Use of properly operating and calibrated analytical equipment Yes 

Precision and accuracy comparable to that achieved in similar 

projects 

Yes 

Accurate reporting  Yes 
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4 DEFINITIONS 

The following terms and abbreviations may be used in this report: 

Table 9: Definitions 

Symbol Definition 

< The analytes tested for was not detected; the value stated is the reportable limit of detection 

Am3 Gas volume in cubic metres at measured conditions 

AS Australian Standard 

BH Back half of sample train (filter holder and impingers) (referred to during sample recovery) 

oC Degrees Celsius 

dscm dry standard cubic meters 

FH Front half of sample train (probe and filter holder) (referred to during sample recovery) 

g Grams  

kg Kilograms 

m Metres 

m3 actual gas volume in cubic metres as measured 

mbar Millibars 

mg Milligrams (10-3 grams) 

min Minute 

ml Millilitres 

mmH2O Millimetres of water 

Mole SI unit that measures the amount of substance 

N/A Not applicable 

n/a Not applicable 

Nm3 Gas volume in dry cubic metres at standard temperature and pressure (0°C and 101.3 kPa) 

NMI National Measurement Institute  

NM VOC Non methane volatile organic compound 

NR Not required on this occasion 

PM Particulate matter 

ppb Parts per billion 

ppm Parts per million  

sec Second 

Sm3 
Gas volume in dry cubic metres at standard temperature and pressure (0°C and 101.3 kPa) and 

corrected to a standardised value (e.g. 15% O2) 

STP Standard temperature and pressure (0°C and 101.3 kPa) 

USEPA United States Environmental Protection Authority 

 

 



Source Emissions Monitoring – LION CO – 13594 - R_0     

Project ID 13594 | R_0 11 

5 RESULTS 

Table 10 presents a summary of the sample run.  

Table 10: Results summary 
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6 OPERATING CONDITIONS 
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7 RELEVANT NSW EPA EPL 1167 EXTRACTS 

 

 

Figure 8: EPL 1167 Limits 

 

 

Figure 9: EPL 1167 Frequency & Test Methods 
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8 LAB ANALYTICAL TEST DATA 

8.1 Chain of Custody 
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8.2 Test Safe Australia Analytical Report 
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