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1.0 Executive Summary

The average hydrocarbon concentration emitted as equivelent propane was determined to be:

The total mass of unrecovered organic vapours emitted per litre was determined to be: 

The emissions rate of unrecovered organic vapours emitted was determined to be: 0.36 g/min +/- MU

0.02 % +/- MU

1.14 mg/l +/- MU

Total mass of unrecovered organic vapours emitted per liter of Volatiles loaded was determined to 
be:

1.14 mg/l +/- MU

From the testing carried out at Quantem Port Botany Terminal, on 3rd December 2024, the following has
been concluded.
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Oil & Gas Technologies Pty Ltd was contracted by Quantem to carry out hydrocarbon monitoring at the
outlet of the carbon adsorption/absorption Vapour Recovery Unit (VRU) installed at their Port Botany
Terminal; in order to allow the calculation of the total amount of hydrocarbon emissions from the VRU.

2.0 Introduction

This test was performed in accordance with NSW Office of Environment and Heritage (as specified in the
Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales, January 2007)..

(Refer Appendix G )

This test was performed on 3rd December 2024 at the Quantem, Port Botany Terminal.
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3.0 Vapour Recovery Unit System

3.1 VRU Description

John Zink LRVP

The Port Botany Terminal is equipped with an activated carbon adsorption / absorption Vapour Recovery
Unit as follows.

The VRU is installed in line with the loading gantry via a vapour supply header. Vapour is displaced from
the tank truck loading process at the loading gantry to the VRU; via the vapour supply header.

VRU Details:

Model Number 

2017

Vapour is processed in the VRU, with recovered vapour returned to the bulk storage tank and unrecovered
vapours emitted to atmosphere.

Manufacturer

Year of Manufacture

AA609-9-8
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Typical Activated Carbon Adsorption / Absorption Vapour Recovery Unit. (VRU)

3.3 VRU Schematic
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ACTIVATED CARBON VAPOUR RECOVERY UNIT - SIMPLIFIED SCHEMATIC
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All values are averaged over the four-hour test period and corrected to 15oC and 101.3kPa.

4.1 Test Procedures

The average ambient temperature is recorded for the four hour test period, atmospheric pressure is
acquired from the Bureau of Meteorology website and recorded in the report.

In summary, inlet and outlet hydrocarbon concentrations are measured over a continuous four hour
(minimum) period using a continuous hydrocarbon analyser and digital data logging system. Measurement
of the outlet hydrocarbon concentration, outlet flow and outlet temperature are continuously recorded and
saved to the data logger. Data is presented in this report as raw data and graphed; with the outlet
concentrations shown as an average for the duration of the test. Calibration and calibration check values
are not included in the averaged test results.

Calibration gas used is Propane in Nitrogen.    

4.0 Test Methodology

The hydrocarbon analysers are accurate to a maximum error of ± 2% of full scale of the instrument, and
are calibrated and verified on-site before and after performance of the test.

The specified gas mixture used to calibrate the Outlet analyser, ranged 0-10% vol, is a mixture
approximating 3% Propane (balance of 97% Nitrogen).

All gas mixes are supplied with a NATA test report and subject to normal manufacturing tolerances. 

Manufacturer’s certificates of calibration gas mix verification are provided. (Refer appendix J)

The test methods used to quantify the amount of hydrocarbon vapours emitted by the Vapour Recovery
Unit (VRU); in accordance with the EPA requirements for periodic testing and reporting of emissions from
static sources.

Testing was performed in accordance with USEPA Method 25B.

Testing is carried out in accordance with Oil & Gas Technologies Pty Ltd internal testing procedure,
procedure number 'OGT-ET-001'.

Motor Spirit (petrol) and Distillate (Diesel and others) volumes loaded into tank trucks during the test period
are recorded.  This information is taken from the terminal inventory control system. 
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Sample lines – PTFE and Stainless Steel construction.

Valves and fittings – Stainless Steel and PTFE construction.

The forgoing equipment is mounted in a fan cooled mobile test laboratory. All equipment is maintained in
as new condition at all times.

Analyser data is logged using a 4 channel analogue data logger.

4.2 Test Instrumentation

Outlet hydrocarbon concentrations are measured using a Non-dispersion type Infrared Gas analyser.

Manufacturer – Infrared Industries IR-208 ranged 0-10% volume.

The instruments are calibrated prior to the commencement of the test, and the calibration checked at the
end of the test period. Any variance in reading is recorded (drift). Any drift outside of the acceptable limits
of +/- 2% shall mean the test is aborted.
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5.2 Loading Volumes

The details of road tanker loaded volumes are given in Appendix A.

During the test period, loaded volumes consisted of :

litres of motor spirit

litres of distillate

Total volume loaded for the test period was litres.

This correlates to 0% distillate loading and 100% motor spirit loading.

The test was carried out on 3rd December 2024.  The VRU was tested between 12:30 and 18:30.

The VRU was considered, by Quantem personnel, to be functioning normally during the period of the test.

Zero and span checks were carried out at the start and end of the test period. Span calibration was
checked using the gas mixtures identified above.

5.0  Test Results

357

The calibration results are within the specified +/- 2% of instrument full range and therefore no adjustment
or scaling was made.

115,171

The ratio of diesel loading to gasoline loading should be in the range of 15% of what is normal for the duty
period for the terminal.

0.04

-0.02

Volumes are corrected to 15oC.  

Outlet Zero drift

115,171

0

5.1  Instrument Results

Outlet Span drift -150

% ppm
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Terminal Description
Port Botany Terminal

Vapour Control Unit Type

Test Date

Test Period 12:30 and 18:30

Average Ambient Temperature oC

Average Barometric Pressure hPa

Average Outlet Stack Temperature 
oC

Test Duration Minutes

Average Outlet Emissions ppm

Average Outlet Concentration (Y out ) %

Total Petroleum Products Loaded (V gin test corrected ) Litres

Total Motor Spirits Loaded (V motor spirit ) Litres

Total Distillate Loaded (V Distillate ) Litres

Stack Diameter mm

Average Gas Exhaust Flow m3/hr

Total Hydrocarbon emissions during test mg

Average milligrams emitted per liter of Volatiles loaded was : mg/l

Average Milligrams emitted / Litre mg/l

Emission rate of VOC's emitted during test g/min

1.14

194.82

200

115,171

0.0195

115,171

1.14

0

38.9

5.3    VRU Test Summary

Activated Carbon Adsorption / ULP 
Absorption

0.363

20.0

1023.4

3rd December 2024

21.85

Quantem

130,971

361
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APPENDIX A

Pre-test Checklist

for test period 3rd December 2024
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Site Data Record

APPENDIX B

for test period 3rd December 2024
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Reference number: EPA-QBC-06
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Client Details Calibration Gas Details, Cylinder # and Spec's

Client Contact Keyhan Nouriafshar Inlet Cal Gas SPAN  propane

Billing Address Quantem Total HC = nitrogen balance

Port Botany Terminal Inlet Cal Gas ZERO 0% synthetic air 

Street Address Friendship Rd

Town, State Port Botany, NSW Outlet Cal Gas SPAN  propane

Post Code Total HC = nitrogen balance

Country Australia Outlet Cal Gas ZERO 0% synthetic air 

Test Reference No. EPA-QBC-06 Gas Supplier Coregas

Site Details Analysis Date 16th May 2023 Inlet span.
4th March 2022 Outlet span.

Test Type EPA Test Delivered to Williamstown, VIC

Terminal Tested Port Botany Terminal Cylinder #'s inlet span

VRU # 1 Type
outlet span

VRU Serial #  

Inlet ZERO reading

Year of manufacture

Inlet SPAN reading

Date

Arrival time Outlet ZERO reading

Test Start Time

Test End Time Outlet SPAN reading

Ambient Conditions At Time of Test Inlet ZERO (Drift) PPM

Inlet SPAN (Drift) PPM

Weather Conditions

Test start time Outlet ZERO Drift PPM

Ambient Temp C Outlet SPAN Drift PPM

Barometric Pressure

Mid Point Time

Ambient Temp C Notes / Comments

Barometric Pressure

End Time

Ambient Temp C

Barometric Pressure

Average Temp (T)= 

Average Atmos (P) = 

3rd December 
2024

6:55

19.10

1023.5

6:30 PM

0.0357%

End Cal 

Check %

Start Cal 

Check %

-0.0442%

17269 1.7269%

9:00

357

2017

1023.4

1023.8

10:55

20.10

1022.9

8:00 AM

12:30 PM

Tests carried out by Jevan Michelsen of Oil & Gas 
Technologies Pty Ltd.

0.057

31.801

3.028 3.013

0.101

0.010

-442

3.04%

834586

Oil & Gas Technologies (Australia) Pty Ltd - VRU Emission Test - Site Data Record.

John Zink LRVP

96.96%

30.074

2036

17827

AA609-9-8

-150 -0.0150%

19.97

20.70

30.0%

70.0%

0.046
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APPENDIX C

Tank truck loading data

for test period 3rd December 2024

Corrected to 15 degrees Celsius

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
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Terminal Throughput during Test period

All volumes in Litres corrected to 15 degrees Celsius

MOTOR SPIRIT THROUGHPUT Litres

DISTILLATE THROUGHPUT Litres

TOTAL THROUGHPUT Litres

DISTILLATE AS % OF TOTAL

Jet A1
0

0

115,171

0.00%

115,171

Ethanol PULP 98
0 0

ADO PULP 95 AVGAS
0 0 115171

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 15 of 34



ACN : 87 000 348407

Phone : 02 9316 1910

Quantem Bulk Liquid

       DELIVERY DOCKET / BILL OF LADING

Supplier Emergency Contact:

NICK HENSHAW 0408 874 275

TERMINALS PTY

Carrier Emergency Contact:

Emergency Contact:

DANGEROUS GOODS MANIFEST

UN CODE HAZCHEM CLASS PACKING GROUP GROSS QTY

PETROL 1863 3Y 3 111  38,813

9100 - KPAA PL

206100 - 0

03/12/2024

150001 - TRAFIGURA ASIA TRADING PTE LTD

6870 - Brad Porter

YQ72TV

73 - MONARO PETROLEUM

3/12/2024  12:51:48PM

3/12/2024  12:35:12PM

Port Botany

Deliver To:

Supplier:

Driver Name:

Trailer Rego:

Carrier:

Loading Cycle Completed:

Loading Cycle Started:

Loaded At:

Order Ref:

Transaction Number:

Loading Date:

Contract Number: 9100

Delivery Docket Comments:

Avg. DensityAvg. TempWeight (T)Qty (L 15)Qty (L)ProductTrailer / Comp.

Compartment Details

 1 JET A1  8,304  8,205  6.510  27.6  794.5YQ72TV

 2 JET A1  7,663  7,585  6.018  25.8  794.5YQ72TV

 3 JET A1  8,302  8,203  6.508  27.6  794.5YQ72TV

 4 JET A1  6,242  6,178  4.902  25.8  794.5YQ72TV

 5 JET A1  8,302  8,218  6.520  25.7  794.5YQ72TV

 30.458 38,389 38,813Total:

Product Comments: The fuel described in this document complies with the relevant fuel standards prescribed under the Fuel 

Quality Standard Act 2000

Delivery Summary

Qty (L 15)Qty (L)

JET A1  38,813  38,389

Tank Product Begin Dip End Dip

Tank Record

91 10 - JET A1

Signature:

The products above have been received / delivered.



ACN : 87 000 348407

Phone : 02 9316 1910

Quantem Bulk Liquid

       DELIVERY DOCKET / BILL OF LADING

Supplier Emergency Contact:

NICK HENSHAW 0408 874 275

TERMINALS PTY

Carrier Emergency Contact:

Emergency Contact:

DANGEROUS GOODS MANIFEST

UN CODE HAZCHEM CLASS PACKING GROUP GROSS QTY

PETROL 1863 3Y 3 111  38,814

9100 - KPAA PL

206117 - 0

03/12/2024

150001 - TRAFIGURA ASIA TRADING PTE LTD

6870 - Brad Porter

YQ72TV

73 - MONARO PETROLEUM

3/12/2024   3:24:28PM

3/12/2024   3:07:57PM

Port Botany

Deliver To:

Supplier:

Driver Name:

Trailer Rego:

Carrier:

Loading Cycle Completed:

Loading Cycle Started:

Loaded At:

Order Ref:

Transaction Number:

Loading Date:

Contract Number: 9100

Delivery Docket Comments:

Avg. DensityAvg. TempWeight (T)Qty (L 15)Qty (L)ProductTrailer / Comp.

Compartment Details

 1 JET A1  8,303  8,205  6.510  27.6  794.5YQ72TV

 2 JET A1  7,664  7,585  6.018  26.0  794.5YQ72TV

 3 JET A1  8,302  8,202  6.508  27.7  794.5YQ72TV

 4 JET A1  6,242  6,177  4.901  25.9  794.5YQ72TV

 5 JET A1  8,303  8,217  6.520  25.9  794.5YQ72TV

 30.457 38,386 38,814Total:

Product Comments: The fuel described in this document complies with the relevant fuel standards prescribed under the Fuel 

Quality Standard Act 2000

Delivery Summary

Qty (L 15)Qty (L)

JET A1  38,814  38,386

Tank Product Begin Dip End Dip

Tank Record

91 10 - JET A1

Signature:

The products above have been received / delivered.



ACN : 87 000 348407

Phone : 02 9316 1910

Quantem Bulk Liquid

       DELIVERY DOCKET / BILL OF LADING

Supplier Emergency Contact:

NICK HENSHAW 0408 874 275

TERMINALS PTY

Carrier Emergency Contact:

Emergency Contact:

DANGEROUS GOODS MANIFEST

UN CODE HAZCHEM CLASS PACKING GROUP GROSS QTY

PETROL 1863 3Y 3 111  38,813

9100 - KPAA PL

206120 - 0

03/12/2024

150001 - TRAFIGURA ASIA TRADING PTE LTD

6870 - Brad Porter

YQ72TV

73 - MONARO PETROLEUM

3/12/2024   6:26:36PM

3/12/2024   6:09:57PM

Port Botany

Deliver To:

Supplier:

Driver Name:

Trailer Rego:

Carrier:

Loading Cycle Completed:

Loading Cycle Started:

Loaded At:

Order Ref:

Transaction Number:

Loading Date:

Contract Number: 9100

Delivery Docket Comments:

Avg. DensityAvg. TempWeight (T)Qty (L 15)Qty (L)ProductTrailer / Comp.

Compartment Details

 1 JET A1  8,304  8,210  6.514  26.9  794.5YQ72TV

 2 JET A1  7,664  7,585  6.018  25.9  794.5YQ72TV

 3 JET A1  8,302  8,208  6.512  27.0  794.5YQ72TV

 4 JET A1  6,241  6,177  4.901  25.8  794.5YQ72TV

 5 JET A1  8,302  8,216  6.519  25.9  794.5YQ72TV

 30.464 38,396 38,813Total:

Product Comments: The fuel described in this document complies with the relevant fuel standards prescribed under the Fuel 

Quality Standard Act 2000

Delivery Summary

Qty (L 15)Qty (L)

JET A1  38,813  38,396

Tank Product Begin Dip End Dip

Tank Record

91 10 - JET A1

Signature:

The products above have been received / delivered.
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Outlet measurement data including calibration data

for test period 3rd December 2024

Corrected to 15 degrees Celsius

APPENDIX D

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
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Zero

Span

14:24 0.0084

14:25 0.0084

14:26 0.0085

14:59 0.0084

15:00 0.0084

15:01 0.0084

15:02 0.0084

15:03 0.0084

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

14:02 0.0083

14:03 0.0084

14:04 0.0084

14:05 0.0082

14:06 0.0085

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

13:05 0.0002

13:06 0.0002

13:07 0.0002

13:08 0.0002

13:09 0.0002

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024 12:17 2.3628

3/12/2024 12:18 2.9628

3/12/2024 12:19 2.3628

3/12/2024 12:20 0.0354

3/12/2024 12:21

12:29 0.0788

3/12/2024 12:30 0.1405

3/12/2024 12:31 0.1468

3/12/2024 12:32 0.1531

3/12/2024 12:33 0.1600

3/12/2024

3/12/2024

0.0002

Date

12:25 0.1029

3/12/2024 12:26 0.1115

3/12/2024 12:27 0.1192

3/12/2024 12:28 0.9112

3/12/2024

Test 

Start

12:15 0.0002

3/12/2024 12:16 0.0002

0.0550

3/12/2024 12:22 0.0709

3/12/2024 12:23 0.0830

3/12/2024 12:24 0.0938

3/12/2024

Time

3/12/2024 12:14 0.0002

12:133/12/2024

Time OutletDate

12:34 0.1660

3/12/2024 12:35 0.1725

3/12/2024 12:36 0.1748

3/12/2024 12:37 0.0102

3/12/2024 12:38 0.0044

3/12/2024 12:39 1.0055

3/12/2024 12:40 0.0103

3/12/2024 12:41 0.0085

3/12/2024 12:42 0.0002

3/12/2024 12:43 0.0002

3/12/2024 12:44 0.0002

3/12/2024 12:45 0.0002

3/12/2024 12:46 0.0002

3/12/2024 12:47 0.0002

3/12/2024 12:48 0.0002

3/12/2024 12:49 0.0002

3/12/2024 12:50 0.0002

3/12/2024 12:51 0.0002

3/12/2024 12:52 0.0002

3/12/2024 12:53 0.0002

3/12/2024 12:54 0.0002

3/12/2024 12:55 0.0002

3/12/2024 12:56 0.0003

3/12/2024 12:57 1.0405

3/12/2024 12:58 0.0002

3/12/2024 12:59 0.0002

3/12/2024 13:00 0.0002

3/12/2024 13:01 0.0002

3/12/2024 13:02

3/12/2024 13:03 0.0002

0.0002

Outlet

3/12/2024 13:10 0.0002

3/12/2024 13:11 0.0002

3/12/2024 13:12 0.0002

3/12/2024 13:13 0.0002

3/12/2024 13:14 0.0002

3/12/2024 13:20 0.0002

3/12/2024 13:21 0.0002

13:15 0.0002

13:16 0.0002

13:17 0.0002

13:18 0.0002

13:19 0.0002

3/12/2024 13:22 0.0002

3/12/2024 13:23 0.0003

3/12/2024 13:24 1.0123

3/12/2024 13:25 0.9217

3/12/2024 13:26 0.0107

3/12/2024 13:27 0.0106

3/12/2024 13:28 0.0949

3/12/2024 13:29 0.24

3/12/2024 13:30 0.0096

3/12/2024 13:31 0.0095

3/12/2024 13:32 0.0094

3/12/2024 13:33 0.0093

3/12/2024 13:34 0.0094

3/12/2024 13:35 0.0092

3/12/2024 13:36 0.0091

3/12/2024 13:37 0.009

3/12/2024 13:38 0.0091

3/12/2024 13:39 0.0088

3/12/2024 13:40 0.0092

3/12/2024 13:41 0.009

3/12/2024 13:42 0.0091

3/12/2024 13:43 0.0089

3/12/2024 13:44 0.0089

3/12/2024 13:45 0.0089

3/12/2024 13:57 0.0087

3/12/2024 13:46 0.0088

3/12/2024 13:47 0.0089

3/12/2024 13:48 0.0088

3/12/2024 13:49 0.0088

3/12/2024 13:50 0.0088

3/12/2024 13:51 0.0088

13:55

3/12/2024 13:04 0.0002

14:07 0.0083

3/12/2024 14:08 0.0084

3/12/2024 14:09 0.0084

3/12/2024 14:10 0.0084

3/12/2024 14:11 0.0083

3/12/2024 13:52 0.0087

3/12/2024 13:53 0.0089

3/12/2024 13:54 0.0087

3/12/2024

3/12/2024 14:12 0.0084

0.0088

3/12/2024

Date Time Outlet

3/12/2024

3/12/2024 14:13 0.0084

3/12/2024 14:14 0.0084

3/12/2024 14:15 0.0084

3/12/2024 14:16 0.0083

3/12/2024 14:27 0.0084

3/12/2024 14:28 0.0083

14:17 0.0084

14:18 0.0084

14:19 0.0083

14:20 0.0083

14:21 0.0084

14:22 0.0083

14:23 0.0083

3/12/2024 14:29 0.0085

3/12/2024 14:30 0.0084

3/12/2024 14:31 0.0083

3/12/2024 14:32 0.0085

3/12/2024 14:33 0.0083

3/12/2024 14:34 0.0084

3/12/2024 14:35 0.0084

3/12/2024 14:36 0.0083

3/12/2024 14:37 0.0085

3/12/2024 14:38 0.0085

3/12/2024 14:39 0.0084

3/12/2024 14:40 0.0084

3/12/2024 14:41 0.0085

3/12/2024 14:42 0.0083

3/12/2024 14:43 0.0085

3/12/2024 14:44 0.0085

3/12/2024 14:45 0.0084

3/12/2024 14:46 0.0085

3/12/2024 14:47 0.0086

3/12/2024 14:48 0.0084

3/12/2024 14:49 0.0085

3/12/2024 14:50 0.0085

3/12/2024 14:51 0.0084

3/12/2024 14:52 0.0085

3/12/2024 14:53 0.0085

3/12/2024 14:54 0.0085

3/12/2024 14:55 0.0086

3/12/2024 14:56 0.0084

3/12/2024 14:57 0.0084

3/12/2024 14:58

3/12/2024 13:58 0.0088

0.0085

3/12/2024 13:59 0.0084

3/12/2024 14:00 0.0085

3/12/2024 14:01

13:56 0.0087

0.0086

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 17 of 34
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Zero

Span

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

17:51 0.0087

17:52 0.0086

17:53 0.0087

17:54 0.0087

17:55 0.0086

17:56 0.0088

17:57 0.0086

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

17:42 0.0088

17:43 0.0087

17:44 0.0087

17:45 0.0088

17:46 0.0087

17:47 0.0087

17:48 0.0088

17:49 0.0086

17:50 0.0088

17:33 0.0087

17:34 0.0087

17:35 0.0087

17:36 0.0088

17:37 0.0087

17:38 0.0086

17:39 0.0088

17:40 0.0087

17:41 0.0087

17:24 0.0087

17:25 0.0087

17:26 0.0086

17:27 0.0088

17:28 0.0087

17:29 0.0086

17:30 0.0088

17:31 0.0086

17:32 0.0088

17:15 0.0087

17:16 0.0087

17:17 0.0087

17:18 0.0088

17:19 0.0087

17:20 0.0086

17:21 0.0089

17:22 0.0088

17:23 0.0087

3/12/2024

17:07 0.0087

17:08 0.0087

17:09 0.0087

17:10 0.0087

17:11 0.0087

17:12 0.0087

17:13 0.0088

17:14 0.0087

3/12/2024

3/12/2024

16:58 0.0088

16:59 0.0087

Outlet

0.0087

0.0087

0.0087

0.0087

0.0087

0.0086

0.0088

Time

17:00

17:01

17:02

17:03

17:04

17:05

17:06

Date

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

16:23 0.0086

16:24 0.0085

16:25 0.0085

16:26 0.0085

16:27 0.0086

16:28 0.0084

16:29 0.0085

16:30 0.0085

0.008416:163/12/2024

0.008416:073/12/2024

0.008516:063/12/2024

0.008516:053/12/2024

0.008416:043/12/2024

0.008516:033/12/2024

0.008516:023/12/2024

3/12/2024

15:19 0.0084

15:20 0.0084

15:21 0.0085

15:22 0.0084

15:23 0.0084

15:24 0.0085

15:25 0.0084

15:26 0.0085

15:27 0.0085

15:28 0.0083

15:29 0.0085

15:30 0.0085

15:31 0.0084

15:32 0.0083

15:33 0.0085

Test 

End

0.0083

3/12/2024

3/12/2024

3/12/2024

3/12/2024

16:51

16:52

16:53

16:54

0.0086

0.0083

0.0086

0.0085

0.0085

0.0084

3/12/2024 16:09 0.0084

Time OutletDate

3/12/2024 15:04 0.0085

3/12/2024 15:05 0.0084

3/12/2024 15:06 0.0084

3/12/2024 15:07 0.0085

3/12/2024 15:08 0.0084

3/12/2024 15:09 0.0085

3/12/2024 15:10 0.0085

3/12/2024 15:11 0.0085

3/12/2024 15:12 0.0085

3/12/2024 15:13 0.0086

3/12/2024 15:14 0.0084

3/12/2024 15:15 0.0084

3/12/2024 15:16 0.0085

3/12/2024 15:17 0.0084

3/12/2024 15:18 0.0085

3/12/2024 15:34 0.0083

3/12/2024 15:35 0.0085

3/12/2024 15:36 0.0084

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

0.0084

3/12/2024 15:46 0.0084

3/12/2024 15:47 0.0084

3/12/2024 15:48 0.0085

3/12/2024 15:37 0.0083

3/12/2024 15:38 0.0084

3/12/2024 15:39 0.0084

3/12/2024 15:40 0.0084

3/12/2024 15:41 0.0083

3/12/2024 15:42 0.0085

3/12/2024 15:50 0.0085

3/12/2024 15:51 0.0084

3/12/2024 15:52 0.0084

3/12/2024 15:53 0.0084

Date Time Outlet

3/12/2024 15:43 0.0084

3/12/2024 15:44 0.0085

3/12/2024 15:45

16:08 0.0085

3/12/2024 16:12 0.0085

3/12/2024

16:10

0.0084

3/12/2024

3/12/2024 15:56 0.0084

15:49 0.0084

16:48

16:49

16:50

3/12/2024

3/12/2024

3/12/2024

3/12/2024

16:45

16:46

0.0085

0.0084

0.0085

0.0086

0.0084

3/12/2024 16:39 0.0086

3/12/2024 16:40 0.0085

3/12/2024 16:41 0.0084

3/12/2024 16:42 0.0085

0.00843/12/2024

3/12/2024 16:11

3/12/2024 15:57 0.0084

3/12/2024 15:58

0.0085

3/12/2024 16:36 0.0085

3/12/2024 16:37 0.0085

3/12/2024 16:38 0.0085

3/12/2024 16:14 0.0086

3/12/2024

3/12/2024 15:59 0.0085

3/12/2024 16:00 0.0084

3/12/2024 16:01 0.0084

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024 15:54 0.0084

3/12/2024 15:55

0.0084

3/12/2024 16:32 2.4721

3/12/2024 16:33 2.5282

16:35 0.0285

3/12/2024 16:17 0.0085

3/12/2024 16:18 0.0086

3/12/2024 16:19 0.0084

2.0954

3/12/2024 16:20 0.0084

3/12/2024 16:21 0.0085

3/12/2024 16:22 0.0085

3/12/2024

3/12/2024

3/12/2024

3/12/2024

16:55

16:56

16:57

0.0087

0.0086

0.0087

16:43 0.0085

16:44

16:34

16:47

16:13

3/12/2024

16:15 0.0084

3/12/2024 16:31 0.1495

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 18 of 34
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Averages

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024 18:47 0.0091

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

18:38 0.0091

18:39 0.0090

18:40 0.0092

18:41 0.0091

18:42 0.0092

18:43 0.0091

18:44 0.0091

18:45 0.0091

18:46 0.0092

18:29 0.0090

18:30 0.2628

18:31 2.5301

18:32 2.5517

18:33 2.5512

18:34 2.5511

18:35 2.5076

18:36 0.2326

18:37 0.0091

18:20 0.0088

18:21 0.0086

18:22 0.0090

18:23 0.0091

18:24 0.0090

18:25 0.0092

18:26 0.0091

18:27 0.0091

18:28 0.0091

18:11 0.0088

18:12 0.0087

18:13 0.0087

18:14 0.0087

18:15 0.0087

18:16 0.0087

18:17 0.0088

18:18 0.0087

18:19 0.0087

3/12/2024 18:05 0.0087

3/12/2024 18:06 0.0087

3/12/2024 18:07 0.0087

3/12/2024 18:08 0.0086

3/12/2024 18:09 0.0087

3/12/2024 18:10 0.0086

3/12/2024 17:59 0.0087

3/12/2024 18:00 0.0086

3/12/2024 18:01 0.0087

3/12/2024 18:02 0.0088

3/12/2024 18:03 0.0087

3/12/2024 18:04 0.0087

3/12/2024 17:58 0.0087

Date Time Outlet

0.0195

Outlet

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 19 of 34
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APPENDIX E

Representative chart recording of outlet data

for test period 3rd December 2024

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 20 of 34



Appendix D
Annotated representative chart

Oil Gas Technologies Pty Ltd

Quantem VRU test - EPA-QBC-06
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Test Ended

Outlet Zero Calibration

Outlet Span Calibration

Average Outlet % (Youtm) = 0.0119

Outlet Span Check

Outlet Zero Calibration

Client : Quantem Terminals, Port Botany Terminal, NSW
Reference Number: EPA-QBC-05.xlsm
Date: 4th December 2024
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Calculations for determination of mass of unrecovered organic vapours

for test period 3rd December 2024

APPENDIX F

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 21 of 34
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Average Barometric Pressure was : mm Hg

Average Ambient Temperature was : Deg C

Average Outlet Concentration was : Vol. %

Total volume emitted was : cubic meters

Total Volume Emitted standardized was : cubic meters

Total milligrams emitted was : mg

Total volatile Litres loaded was : liters

Total Litres loaded was : liters

Test duration: minutes

Total milligrams emitted per liter of Volatiles loaded was : mg/L

Total milligrams emitted per liter loaded was : mg/L

Emission flow rate: g/min

Calculated Method Uncertainty +/-

115,171

1.1372

1.1372

0.3628

Calculation of mass of unrecovered organic vapours

504.37

21.85

0.0195

273.13

260.29

130,971

115,171

361

0.28

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 22 of 34
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APPENDIX G

USEPA Method 25B (NDIR Technology)

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
Date: 03/12/2024 23 of 34



Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales 

25 

Appendix III: 
Test method 20 – Determination of total mass of unrecovered 
organic vapours from vapour recovery units 

Sampling 

Draw the exhaust gases through a sample line of PTFE or 316 stainless steel construction. 
Pass them to a hydrocarbon analyser (flame ionisation detector type). 

Analysis 

Set the analyser to zero with air that has a hydrocarbon concentration of less than 10 ppm by 
volume of propane. Calibrate the analyser with a gas of known propane concentration to give 
a deflection of between 20% and 90% of full scale on the range being used. 

The average of the indicated concentration of hydrocarbons in the exhaust gases must lie 
between 30% and 90% of full-scale deflection of the analyser. The combined effects of 
carbon dioxide and carbon monoxide in the gases must not affect the reading by more than 
2% of full-scale deflection. The deviation from linear response of the analyser shall not 
exceed 2.5% of full-scale deflection. 

Calculation of mass of unrecovered organic vapours 

The mass of unrecovered organic vapours emitted for each litre of organic liquid is: 

(318 × C × A × M × P × V) ÷ (L × T) milligrams 

where: 

C = the average concentration of hydrocarbons expressed as equivalent propane in 
ppm over the test period 

A = the cross-sectional area of the exhaust duct at the plane where the measurements 
are made in m2 

M = the total time for organic liquid to pass into the tank or out of the industrial plant 
in minutes 

P = the atmospheric pressure in kPa 

V = the average exhaust gas velocity in metres per second 

L = the volume of organic liquid passing into the tank or out of the industrial plant in 
litres 

T = the average exhaust gas temperature in kelvins (273 + temperature in °C) 

318 = a conversion factor 



1264

METHOD 25B - DETERMINATION OF TOTAL GASEOUS ORGANIC
CONCENTRATION USING A NONDISPERSIVE INFRARED ANALYZER

NOTE:  This method does not include all of the

specifications (e.g., equipment and supplies) and procedures

(e.g., sampling) essential to its performance.  Some

material is incorporated by reference from other methods in

this part.  Therefore, to obtain reliable results, persons

using this method should have a thorough knowledge of at

least the following additional test methods: Method 1,

Method 6C, and Method 25A.

1.0  Scope and Application.

1.1  Analytes.

Analyte CAS No. Sensitivity

Total Organic
Compounds

N/A < 2% of span

1.2  Applicability.  This method is applicable for the

determination of total gaseous organic concentration of

vapors consisting primarily of alkanes.  Other organic

materials may be measured using the general procedure in

this method, the appropriate calibration gas, and an

analyzer set to the appropriate absorption band.  

1.3  Data Quality Objectives.  Adherence to the

requirements of this method will enhance the quality of the

data obtained from air pollutant sampling methods.

2.0  Summary of Method.  
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A gas sample is extracted from the source through a

heated sample line, if necessary, and glass fiber filter to

a nondispersive infrared analyzer (NDIR).  Results are

reported as volume concentration equivalents of the

calibration gas or as carbon equivalents. 

3.0  Definitions.  Same as Method 25A, Section 3.0.

4.0  Interferences.  [Reserved]

5.0  Safety.

5.1  Disclaimer.  This method may involve hazardous

materials, operations, and equipment.  This test method may

not address all of the safety problems associated with its

use.  It is the responsibility of the user of this test

method to establish appropriate safety and health practices

and determine the applicability of regulatory limitations

prior to performing this test method.  The analyzer users

manual should be consulted for specific precautions to be

taken with regard to the analytical procedure.

5.2  Explosive Atmosphere.  This method is often

applied in highly explosive areas.  Caution and care should

be exercised in choice of equipment and installation.

6.0  Equipment and Supplies.  

Same as Method 25A, Section 6.0, with the exception of

the following: 
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6.1  Organic Concentration Analyzer.  A nondispersive

infrared analyzer designed to measure alkane organics and

capable of meeting or exceeding the specifications in this

method. 

7.0  Reagents and Standards.  

Same as Method 25A, Section 7.1.  No fuel gas is

required for an NDIR.

8.0  Sample Collection, Preservation, Storage, and

Transport.  

Same as Method 25A, Section 8.0.

9.0  Quality Control.  

Same as Method 25A, Section 9.0.

10.0  Calibration and Standardization.  

Same as Method 25A, Section 10.0.

11.0  Analytical Procedure.  

The sample collection and analysis are concurrent for

this method (see Section 8.0).

12.0  Calculations and Data Analysis.  

Same as Method 25A, Section 12.0.

13.0  Method Performance.  [Reserved]

14.0  Pollution Prevention.  [Reserved]

15.0  Waste Management.  [Reserved]

16.0  References.  

Same as Method 25A, Section 16.0. 
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17.0  Tables, Diagrams, Flowcharts, and Validation Data. 

[Reserved]
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APPENDIX H

Atmospheric data

for test period 3rd December 2024

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
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Average Ambient Temperature (
o
C)

Average Barometric Pressure (hPa)

Average Barometric pressure (mm Hg)

Atmospheric data

21.85

672.44

504.37

Date Time
Ambient 

Temperature
Pressure 

hPa

30.9 1007.9

3/12/2024 12:36 33.8

3/12/2024 12:37 33.8

3/12/2024 13:18 30.8 1007.9

3/12/2024 13:19 30.7 1007.9

3/12/2024 12:38 33.7

3/12/2024 12:39 33.7

3/12/2024 12:30 33.8

3/12/2024 12:31 33.8

3/12/2024 12:34 33.8

3/12/2024 12:35 33.8

3/12/2024 12:45 33.1

3/12/2024 12:46 32.9

3/12/2024 12:47 32.8

3/12/2024 12:48 32.7

3/12/2024 12:49 32.7

3/12/2024 12:40 33.7

3/12/2024 12:41 33.6

3/12/2024 12:42 33.5

3/12/2024 12:43 33.5

3/12/2024 12:44 33.3

3/12/2024 12:55 32.2

3/12/2024 12:56 32.0

3/12/2024 12:57 31.9

3/12/2024 12:58 31.9

3/12/2024 12:59 31.8

3/12/2024 12:50 32.6

3/12/2024 12:51 32.6

3/12/2024 12:52 32.5

3/12/2024 12:53 32.5

3/12/2024 12:54 32.4

3/12/2024 13:09 31.5

3/12/2024 13:00 31.7

3/12/2024 13:01 31.6

3/12/2024 13:02 31.6

3/12/2024 13:03 31.6

3/12/2024 13:04 31.6

3/12/2024 13:11 31.4 1007.9

Date Time
Ambient 

Temperature
Pressure 

hPa

3/12/2024 13:12 31.3 1007.9

3/12/2024 13:13 31.2 1007.9

3/12/2024 13:16 30.9 1007.9

3/12/2024 13:05 31.5

3/12/2024 13:06 31.5

3/12/2024 13:07 31.5

3/12/2024 13:08 31.5

3/12/2024 13:20 30.7 1007.9

3/12/2024 13:21 30.6 1007.9

3/12/2024 13:22 30.6 1007.9

3/12/2024 13:23 30.7 1007.9

3/12/2024 30.7 1007.9

30.6 1007.9

3/12/2024 13:26 30.6 1007.9

30.6 1007.9

1007.9

3/12/2024 13:34

3/12/2024 13:27 30.6 1007.9

3/12/2024 13:28 30.6 1007.9

3/12/2024 13:29 30.6 1007.9

3/12/2024 13:30

3/12/2024 13:51 30.9 1007.9

3/12/2024 13:45 30.8 1007.9

3/12/2024 13:46 30.8 1007.9

3/12/2024 13:37 30.6 1007.9

3/12/2024 13:38 30.7 1007.9

3/12/2024 13:39 30.7 1007.9

3/12/2024 13:40

1007.9

3/12/2024 13:50 30.8 1007.9

1007.9

1007.9

1007.9

3/12/2024 13:47 30.8 1007.9

3/12/2024 13:48 30.8 1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

30.6 1007.9

3/12/2024 13:31 30.7 1007.9

1007.9

3/12/2024 13:33 30.6

3/12/2024 13:32 30.6

3/12/2024 13:36 30.6 1007.9

3/12/2024 13:35 30.6 1007.9

3/12/2024 13:42 30.8 1007.9

3/12/2024 13:43 30.8 1007.9

3/12/2024 13:44 30.8 1007.9

30.7 1007.9

3/12/2024 13:41 30.8 1007.9

3/12/2024 13:52 30.9 1007.9

3/12/2024 13:53 31.0 1007.9

3/12/2024 13:10 31.4 1007.9

1007.9

1007.9

1007.9

1007.9

3/12/2024 13:17

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

3/12/2024 13:25

1007.9

13:15 31.0 1007.9

3/12/2024 12:32 33.8 1007.9

3/12/2024 12:33 33.8 1007.9

3/12/2024 13:14 31.1

3/12/2024

13:24

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

3/12/2024 13:49 30.8
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3/12/2024 13:54 31.0

3/12/2024 13:55 31.1

3/12/2024 13:58 31.1

3/12/2024 13:59 31.1

Date Time Ambient 
Temperature

Pressure 
hPa

Date Time Ambient 
Temperature

Pressure 
hPa

3/12/2024 14:05 31.7

3/12/2024 14:06 31.8

3/12/2024 14:07 31.9

3/12/2024 14:08 31.9

3/12/2024 14:09 32.0

3/12/2024 14:00 31.2

3/12/2024 14:01 31.3

3/12/2024 14:02 31.5

3/12/2024 14:03 31.6

3/12/2024 14:04 31.6

3/12/2024 14:15 32.4

3/12/2024 14:16 32.5

3/12/2024 14:17 32.5

3/12/2024 14:18 32.6

3/12/2024 14:19 32.7

3/12/2024 14:10 32.1

3/12/2024 14:11 32.1

3/12/2024 14:12 32.2

3/12/2024 14:13 32.2

3/12/2024 14:14 32.3

14:27 33.0

3/12/2024 14:28 33.1

3/12/2024 14:29 33.1

3/12/2024 14:20 32.8

3/12/2024 14:21 32.8

3/12/2024 14:22 32.9

3/12/2024 14:23 32.9

3/12/2024 14:24 33.0

3/12/2024 14:42 32.9

3/12/2024 14:43 32.8

3/12/2024 14:44 32.8

3/12/2024 14:35 33.1

3/12/2024 14:36 33.0

3/12/2024 14:37 33.0

3/12/2024 14:38 33.0

3/12/2024 14:39 32.9

3/12/2024 14:49 33.1 1007.9

3/12/2024 14:40 32.8

3/12/2024 14:41 32.8

3/12/2024 14:30 33.1

3/12/2024 14:31 33.1

3/12/2024 14:32 33.1

3/12/2024 14:33 33.1

3/12/2024 14:34 33.1

3/12/2024 14:25 33.0

3/12/2024 14:26 33.0

3/12/2024

3/12/2024 14:50 33.1 1007.9

3/12/2024 14:51 33.2 1007.9

3/12/2024 14:52 33.2 1007.9

3/12/2024 14:53 33.3 1007.9

3/12/2024 14:54 33.3 1007.9

3/12/2024 14:55 33.4 1007.9

3/12/2024 14:56 33.4 1007.9

3/12/2024 14:57 33.4 1007.9

3/12/2024 14:58 33.5 1007.9

3/12/2024 14:59 33.5 1007.9

3/12/2024 15:00 33.6 1006.2

3/12/2024 15:01 33.6 1006.2

3/12/2024 15:02 33.7 1006.2

3/12/2024 15:03 33.7 1006.2

3/12/2024 15:04 33.6 1006.2

3/12/2024 15:05 33.5 1006.2

3/12/2024 15:06 33.5 1006.2

3/12/2024 15:07 33.6 1006.2

3/12/2024 15:08 33.6 1006.2

3/12/2024 15:09 33.7 1006.2

1006.2

3/12/2024 15:11 33.7 1006.2

3/12/2024 15:12 33.8 1006.2

3/12/2024 15:13 33.8 1006.2

3/12/2024 15:14 33.8 1006.2

3/12/2024 15:10

1006.2

3/12/2024 15:16 33.9 1006.2

3/12/2024 15:17 33.9 1006.2

3/12/2024 15:18 33.9 1006.2

3/12/2024 15:19 33.9 1006.2

15:15 33.9

1006.2

3/12/2024 15:21 33.9 1006.2

3/12/2024 15:22 34.0 1006.2

3/12/2024 15:23 34.0 1006.2

3/12/2024 15:24 34.0 1006.2

1006.2

1006.2

3/12/2024 15:25 34.0 1006.2

3/12/2024 15:26 34.0 1006.2

3/12/2024 15:27 33.9 1006.2

3/12/2024 15:28 33.9 1006.2

3/12/2024 15:29 33.9 1006.2

3/12/2024 15:351007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1007.9

1006.2

3/12/2024 15:30 33.9 1006.2

3/12/2024 15:31 34.0 1006.2

3/12/2024 15:32 34.0 1006.2

34.0

3/12/2024 15:33 34.0

33.7

3/12/2024 13:56 31.1 1007.9

3/12/2024 13:57 31.1 1007.9

3/12/2024 15:34 34.0

3/12/2024 15:20 33.9

3/12/2024

1007.9

1007.9

3/12/2024 14:47 32.9 1007.9

3/12/2024 14:48 33.0 1007.9

3/12/2024 14:45 32.8 1007.9

3/12/2024 14:46 32.9 1007.9
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1006.2

3/12/2024 17:25 32.8 1006.2

3/12/2024 17:26 32.9 1006.2

3/12/2024 17:27 32.9 1006.21006.2

3/12/2024 16:38 33.3 1006.2

3/12/2024 16:39 33.2 1006.2

3/12/2024 16:40 33.2 1006.2

3/12/2024 16:41 33.2 1006.2

3/12/2024 16:42 33.1 1006.2

3/12/2024 17:22 32.8 1006.2

3/12/2024 17:23 32.8 1006.2

3/12/2024 17:24 32.8

3/12/2024 16:26 33.7 1006.2

3/12/2024 16:27 33.7 1006.2

3/12/2024 16:28 33.7 1006.2

3/12/2024 17:15 32.9

3/12/2024 17:16 32.9

3/12/2024 17:17 32.8

3/12/2024 17:18 32.8

3/12/2024 17:19 32.8

1006.2

1006.2

1006.2

1006.2

1006.2

3/12/2024 17:10 33.0

3/12/2024 17:11 32.9

3/12/2024 17:12 32.9

3/12/2024 17:13 32.9

3/12/2024 17:14 32.9

1006.2

1006.2

1006.2

1006.2

1006.2

3/12/2024 17:05 33.0

3/12/2024 17:06 33.0

3/12/2024 17:07 33.0

3/12/2024 17:08 33.0

3/12/2024 17:09 33.0

1006.2

1006.2

1006.2

1006.2

1006.2

3/12/2024 17:00 32.9

3/12/2024 17:01 32.9

3/12/2024 17:02 33.0

3/12/2024 17:03 33.0

3/12/2024 17:04 33.0

1006.2

1006.2

1006.2

1006.2

1006.2

16:55 32.9

3/12/2024 16:56 32.9

3/12/2024 16:57 32.9

3/12/2024 16:58 32.9

3/12/2024 16:59 32.9

1006.2

1006.2

1006.2

1006.2

1006.2

3/12/2024

3/12/2024 16:37 33.3 1006.2

3/12/2024 16:32 33.6 1006.23/12/2024 15:36 34.0

3/12/2024 15:37 34.0

3/12/2024 15:40 34.0

3/12/2024 15:41 34.0

3/12/2024 15:42 34.0

1006.2

1006.2

1006.2

1006.2

Date Time Ambient 
Temperature

Pressure 
hPa

Date Time

3/12/2024 15:48 34.0

3/12/2024 15:49 34.0

3/12/2024 15:50 34.0

3/12/2024 15:51 34.0

3/12/2024 15:52 34.0

3/12/2024 15:43 34.0

3/12/2024 15:44 34.0

3/12/2024 15:45 34.0

3/12/2024 15:46 34.0

3/12/2024 15:47 34.0

3/12/2024 15:58 34.0

3/12/2024 15:59 33.9

3/12/2024 16:00 33.9

3/12/2024 16:01 33.7

3/12/2024 16:02 33.6

3/12/2024 15:53 34.0

3/12/2024 15:54 34.0

3/12/2024 15:55 34.0

3/12/2024 15:56 34.0

3/12/2024 15:57 34.0

3/12/2024 16:08 33.4

3/12/2024 16:09 33.5

3/12/2024 16:10 33.5

3/12/2024 16:11 33.5

3/12/2024 16:12 33.6

3/12/2024 16:03 33.6

3/12/2024 16:04 33.6

3/12/2024 16:05 33.6

3/12/2024 16:06 33.5

3/12/2024 16:07 33.5

3/12/2024 16:22 33.7

3/12/2024 16:13 33.6

3/12/2024 16:14 33.6

3/12/2024 16:15 33.7

3/12/2024 16:16 33.7

3/12/2024 16:17 33.7

1006.2

1006.2

1006.2

1006.2

1006.2

3/12/2024 16:18 33.7

3/12/2024 16:19 33.7

3/12/2024 16:20 33.7

3/12/2024 16:21 33.7

3/12/2024 16:23 33.7 1006.2

3/12/2024 16:24 33.7 1006.2

3/12/2024 16:25 33.7 1006.2

3/12/2024 17:20 32.8

3/12/2024 17:21 32.8

1006.2

1006.2

3/12/2024 16:29 33.7 1006.2

3/12/2024 16:30 33.7 1006.2

3/12/2024 16:31 33.6

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

Ambient 
Temperature

Pressure 
hPa

32.9

32.9

32.9

16:47

16:48

3/12/2024

3/12/2024

16:33

16:34

16:35

16:36

16:43

16:44

16:45

16:46

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

16:49

16:50

16:51

16:52

16:53

33.6

33.6

33.5

33.4

33.1

33.1

33.0

33.0

33.0

33.0

33.0

32.9

32.9

16:54

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.2

1006.23/12/2024

3/12/2024 15:38 34.0 1006.2

3/12/2024 15:39 34.0 1006.2
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3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024 17:59 33.0 1006.2

3/12/2024 18:00 33.0 1006.2

18:23 32.1 1006.2

18:24 32.1 1006.2

18:25 32.1 1006.2

18:26 32.0 1006.2

18:27 32.0 1006.2

18:28 31.9 1006.2

18:29 31.9 1006.2

18:30 31.8 1006.2

3/12/2024 17:54 33.0 1006.2

3/12/2024 17:55 33.0 1006.2

3/12/2024 17:56 33.0 1006.2

3/12/2024 17:57 33.0 1006.2

3/12/2024 17:58 33.0 1006.2

3/12/2024 18:21 32.2 1006.2

3/12/2024 18:22 32.2 1006.2

3/12/2024 17:51 32.9 1006.2

3/12/2024 17:52 32.9 1006.2

3/12/2024 17:53 32.9 1006.2

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024 18:16 32.3 1006.2

3/12/2024 18:17 32.3 1006.2

3/12/2024 18:18 32.3 1006.2

3/12/2024 18:19 32.3 1006.2

3/12/2024 18:20 32.3 1006.2

3/12/2024 18:11 32.4 1006.2

3/12/2024 18:12 32.4 1006.2

3/12/2024 18:13 32.4 1006.2

3/12/2024 18:14 32.4 1006.2

3/12/2024 18:15 32.4 1006.2

3/12/2024 18:06 32.5 1006.2

3/12/2024 18:07 32.5 1006.2

3/12/2024 18:08 32.5 1006.2

3/12/2024 18:09 32.5 1006.2

3/12/2024 18:10 32.4 1006.2

3/12/2024 17:50 32.9 1006.2

Date Time Ambient 
Temperature

Pressure 
hPa

Date Time Ambient 
Temperature

Pressure 
hPa

3/12/2024 18:01 32.6 1006.2

3/12/2024 18:02 32.6 1006.2

3/12/2024 18:03 32.6 1006.2

3/12/2024 18:04 32.5 1006.2

3/12/2024 18:05 32.5 1006.2

3/12/2024 17:45 32.9 1006.2

3/12/2024 17:46 32.9 1006.2

3/12/2024 17:47 32.9 1006.2

3/12/2024 17:48 32.9 1006.2

3/12/2024 17:49 32.9 1006.2

3/12/2024 17:40 33.0 1006.2

3/12/2024 17:41 33.0 1006.2

3/12/2024 17:42 32.9 1006.2

3/12/2024 17:43 32.9 1006.2

3/12/2024 17:44 32.9 1006.2

3/12/2024 17:35 33.1 1006.2

3/12/2024 17:36 33.1 1006.2

3/12/2024 17:37 33.0 1006.2

3/12/2024 17:38 33.0 1006.2

3/12/2024 17:39 33.0 1006.2

3/12/2024 17:30 33.3 1006.2

3/12/2024 17:31 33.2 1006.2

3/12/2024 17:32 33.2 1006.2

3/12/2024 17:33 33.2 1006.2

3/12/2024 17:34 33.1 1006.2

3/12/2024 17:28 32.9 1006.2

3/12/2024 17:29 33.3 1006.2
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APPENDIX I

Stack Velocity and Temperature Data

for test period 3rd December 2024
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Average Stack Velocity (m/s) Average Stack Temperature (oC)

Stack Diameter (mm) Average Stack Temperature (
o
K)

Cross Sectional Area (m
2
)

Stack Temp 

(oC)

13:16 0.5 30.95

3/12/2024 12:31 1.8 33.82 3/12/2024 13:17 0.4 30.87

1.1 33.83

3/12/2024 12:34 0.8 33.82 3/12/2024 13:20 0.5 30.67

3/12/2024 12:33 0.6 33.83

3/12/2024

3/12/2024

3/12/2024 12:30 2.0 33.76 3/12/2024

3/12/2024 12:35 0.9 33.82 3/12/2024 13:21 0.5 30.64

3/12/2024 12:36 0.9 33.82 3/12/2024 13:22 0.5 30.63

3/12/2024 12:37 0.7 33.77 3/12/2024 13:23 0.5 30.65

3/12/2024 12:38 0.5 33.71 3/12/2024 13:24 0.5 30.69

3/12/2024 12:39 0.5 33.68 3/12/2024 13:25 0.6 30.62

3/12/2024 12:40 0.5 33.66 3/12/2024 13:26 -1.4 30.60

3/12/2024 12:41 0.3 33.59 3/12/2024 13:27 0.5 30.62

3/12/2024 12:42 -1.1 33.54 3/12/2024 13:28 2.7 30.61

3/12/2024 12:43 3.0 33.48 3/12/2024 13:29 1.4 30.63

3/12/2024 12:44 1.7 33.34 3/12/2024 13:30 0.8 30.64

3/12/2024 12:45 0.9 33.09 3/12/2024 13:31 0.6 30.67

3/12/2024 12:46 0.5 32.91 3/12/2024 13:32 0.5 30.64

3/12/2024 12:47 0.4 32.81 3/12/2024 13:33 0.6 30.60

3/12/2024 12:48 0.5 32.72 3/12/2024 13:34 0.5 30.60

3/12/2024 12:49 0.4 32.66 3/12/2024 13:35 0.5 30.59

3/12/2024 12:50 0.4 32.62 3/12/2024 13:36 0.6 30.60

3/12/2024 12:51 0.4 32.57 3/12/2024 13:37 0.6 30.64

3/12/2024 12:52 0.4 32.52 3/12/2024 13:38 0.6 30.66

3/12/2024 12:53 0.5 32.48 3/12/2024 13:39 0.6 30.67

3/12/2024 12:54 0.5 32.37 3/12/2024 13:40 0.7 30.70

3/12/2024 12:55 0.5 32.17 3/12/2024 13:41 -0.8 30.75

3/12/2024 12:56 -0.8 32.02 3/12/2024 13:42 0.5 30.76

3/12/2024 12:57 -0.2 31.94 3/12/2024 13:43 2.9 30.79

3/12/2024 12:58 2.7 31.92 3/12/2024 13:44 1.5 30.81

3/12/2024 12:59 1.5 31.84 3/12/2024 13:45 1.0 30.80

3/12/2024 13:00 0.8 31.73 3/12/2024 13:46 0.6 30.78

3/12/2024 13:01 0.5 31.62 3/12/2024 13:47 0.6 30.79

3/12/2024 13:02 0.5 31.60 3/12/2024 13:48 0.5 30.84

3/12/2024 13:03 0.4 31.57 3/12/2024 13:49 0.5 30.82

3/12/2024 13:04 0.4 31.56 3/12/2024 13:50 0.5 30.83

3/12/2024 13:05 0.4 31.53 3/12/2024 13:51 0.5 30.86

3/12/2024 13:06 0.4 31.52 3/12/2024 13:52 0.5 30.88

3/12/2024 13:07 0.4 31.52 3/12/2024 13:53 0.5 30.97

3/12/2024 13:08 0.4 31.54 3/12/2024 13:54 0.5 31.03

3/12/2024 13:09 0.4 31.51 3/12/2024 13:55 0.6 31.07

3/12/2024 13:10 0.4 31.44 3/12/2024 13:56 -1.7 31.10

3/12/2024 13:11 -0.3 31.36 3/12/2024 13:57 1.0 31.07

3/12/2024 13:12 -0.7 31.30

3/12/2024 13:13 3.0 31.23

3/12/2024 13:14 2.0 31.10

13:15 1.0 31.02

3/12/2024 13:58 2.5 31.09

3/12/2024 13:59 1.4 31.13

3/12/2024 14:00 0.7 31.22

3/12/2024 14:013/12/2024

21.85

294.8

0.60

200

0.031415927

Date Time
Velocity 

(m/s)

Stack Temp 

(oC)
Date Time

Velocity 
(m/s)

13:18 0.4 30.77

13:19 0.4 30.69

0.5 31.34

12:323/12/2024
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Reference number: EPA-QBC-06
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3/12/2024 14:02 0.5

3/12/2024 14:03 0.5

3/12/2024 14:06 0.5

3/12/2024 14:07 0.5

3/12/2024 14:08 0.5

3/12/2024 14:51

3/12/2024 14:04 0.4 31.65

3/12/2024 14:05 0.4 31.73

Date Time
Velocity 

(m/s)

Stack Temp 

(
o
C)

Date

3/12/2024 14:52

3/12/2024 14:14 1.7

3/12/2024 14:15 1.0

3/12/2024 14:16 0.6

3/12/2024 14:17 0.5

3/12/2024 14:18 0.5

3/12/2024 14:09 0.6

3/12/2024 14:10 0.6

3/12/2024 14:11 -1.0

3/12/2024 14:12 1.2

3/12/2024 14:13 2.8

3/12/2024 14:24 0.5

3/12/2024 14:25 0.5

3/12/2024 14:26 -1.6

3/12/2024 14:27 0.4

3/12/2024 14:28 0.5

3/12/2024 14:19 0.4

3/12/2024 14:20 0.5

3/12/2024 14:21 0.5

3/12/2024 14:22 0.5

3/12/2024 14:23 0.5

3/12/2024 14:34 0.4

3/12/2024 14:35 0.4

3/12/2024 14:36 0.4

3/12/2024 14:37 0.4

3/12/2024 14:38 0.4

3/12/2024 14:29 0.4

3/12/2024 14:30 0.5

3/12/2024 14:31 0.5

3/12/2024 14:32 0.5

3/12/2024 14:33 0.4

3/12/2024 14:44 0.4

3/12/2024 14:45 0.4

3/12/2024 14:46 0.4

3/12/2024 14:47 1.5

3/12/2024 14:48 2.2

3/12/2024 14:39 0.4

3/12/2024 14:40 0.4

3/12/2024 14:41 0.4

3/12/2024 14:42 0.4

3/12/2024 14:43 0.4

0.4 33.22

3/12/2024 14:55 1.3 33.36

3/12/2024 14:57 1.5 33.45

3/12/2024 14:58 1.0 33.49

3/12/2024 14:56 1.4 33.40

3/12/2024

3/12/2024 14:54 0.8 33.31

3/12/2024 14:59 0.7 33.54

3/12/2024 15:00 1.4 33.59

3/12/2024 15:01 -0.4 33.63

3/12/2024 15:02 3.1 33.67

3/12/2024 15:03 3.5 33.67

3/12/2024 15:04 1.8 33.57

3/12/2024 15:05 1.5 33.53

3/12/2024 15:06 1.3 33.54

3/12/2024 15:07 1.1 33.58

3/12/2024 15:08 0.9 33.62

3/12/2024 15:09 0.4 33.66

3/12/2024 15:10 0.4 33.71

3/12/2024 15:11 0.4 33.74

3/12/2024 15:12 0.4 33.77

3/12/2024 15:13 0.4 33.80

3/12/2024 15:14 0.5 33.83

3/12/2024 15:15 0.5 33.85

3/12/2024 15:16 -1.5 33.88

3/12/2024 15:17 2.0 33.89

3/12/2024 15:18 2.6 33.90

3/12/2024 15:19 1.0 33.91

3/12/2024 15:20 0.4 33.92

3/12/2024 15:21 0.3 33.94

3/12/2024 15:22 0.4 33.96

3/12/2024 15:23 0.4 33.98

3/12/2024 15:24 0.4 33.99

3/12/2024 15:25 0.4 34.00

3/12/2024 15:26 0.3 33.95

3/12/2024 15:27 0.4 33.92

3/12/2024 15:28 0.4 33.92

3/12/2024 15:29 0.4 33.93

3/12/2024 15:30 0.4 33.94

3/12/2024 15:31 -1.2 33.95

3/12/2024 15:32 2.4 33.97

3/12/2024 15:33 2.6 33.98

3/12/2024 14:49 1.2 33.05

3/12/2024 14:50 0.6 33.10

3/12/2024

3/12/2024

3/12/2024

3/12/2024

0.5

3/12/2024 15:37 0.4

3/12/2024 15:38 0.5

32.99

32.93

32.87

32.82

32.80

32.85

32.86

32.84

32.84

32.86

32.96

33.01

33.03

33.09

33.15

33.13

33.13

33.12

33.11

33.08

33.05

33.03

33.02

33.00

32.97

32.94

32.88

32.82

32.76

32.69

32.61

32.54

32.47

32.39

32.30

32.22

32.18

32.14

32.08

32.01

31.92

31.86

31.81

31.55

31.45

15:39 0.5 34.01

15:34 1.5 33.99

15:35 0.7 34.00

15:36

14:53 0.4 33.27

34.00

34.00

34.01

0.4 33.16

Time
Velocity 

(m/s)

Stack Temp 

(
o
C)
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Stack Temp 

(
o
C)

17:29 0.4 32.88

3/12/2024 17:30 0.4 32.89

3/12/2024 17:31 0.4 32.90

17:24 0.4 32.84

3/12/2024 17:25 0.3 32.85

3/12/2024 17:26 0.4 32.85

3/12/2024 17:27 0.4 32.86

3/12/2024 17:28 0.4 32.87

17:19 0.3 32.83

3/12/2024 17:20 0.4 32.83

3/12/2024 17:21 0.3 32.83

3/12/2024 17:22 0.3 32.83

3/12/2024 17:23 0.3 32.84

17:14 0.4 32.89

3/12/2024 17:15 0.4 32.88

3/12/2024 17:16 0.4 32.86

3/12/2024 17:17 0.4 32.85

3/12/2024 17:18 0.3 32.83

17:09 0.4 32.96

3/12/2024 17:10 0.4 32.95

3/12/2024 17:11 0.3 32.94

3/12/2024 17:12 0.3 32.92

3/12/2024 17:13 0.4 32.90

17:04 0.4 32.97

3/12/2024 17:05 0.4 32.97

3/12/2024 17:06 0.4 32.98

3/12/2024 17:07 0.3 32.98

3/12/2024 17:08 0.4 32.98

16:59 0.4 32.93

3/12/2024 17:00 0.4 32.94

3/12/2024 17:01 0.4 32.95

3/12/2024 17:02 0.4 32.96

3/12/2024 17:03 0.4 32.96

16:54 0.3 32.91

3/12/2024 16:55 0.3 32.91

3/12/2024 16:56 0.3 32.91

3/12/2024 16:57 0.3 32.92

3/12/2024 16:58 0.3 32.92

16:49 0.3 32.96

3/12/2024 16:50 0.3 32.94

3/12/2024 16:51 0.3 32.93

3/12/2024 16:52 0.3 32.92

3/12/2024 16:53 0.3 32.91

16:44 0.3 33.07

3/12/2024 16:45 0.2 33.04

3/12/2024 16:46 0.3 33.01

3/12/2024 16:47 0.3 32.99

3/12/2024 16:48 0.3 32.97

16:39 0.3 33.21

3/12/2024 16:40 0.3 33.19

3/12/2024 16:41 0.3 33.17

3/12/2024 16:42 0.3 33.14

3/12/2024 16:43 0.3 33.10

3/12/2024 16:35 0.3 33.46

3/12/2024 16:36 0.3 33.36

3/12/2024 16:37 0.2 33.30

3/12/2024 16:38 0.3 33.25

3/12/2024 16:31 0.3 33.63

3/12/2024 16:32 0.3 33.62

3/12/2024 16:33 0.3 33.60

3/12/2024 16:34 0.3 33.57

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

DateDate Time
Velocity 

(m/s)

Stack Temp 

(
o
C)

Time
Velocity 

(m/s)

3/12/2024 15:46 -1.4

3/12/2024 15:47 0.4

3/12/2024 15:48 0.4

3/12/2024 15:49 0.4

3/12/2024 15:50 0.4

3/12/2024 15:40 0.4

3/12/2024 15:41 0.4

3/12/2024 15:44 0.5

3/12/2024 15:45 0.5

3/12/2024 15:42 0.4

3/12/2024 15:56 0.4

3/12/2024 15:57 0.4

3/12/2024 15:58 0.4

3/12/2024 15:59 0.4

3/12/2024 16:00 0.3

3/12/2024 15:51 0.3

3/12/2024 15:52 0.4

3/12/2024 15:53 0.4

3/12/2024 15:54 0.4

3/12/2024 15:55 0.3

3/12/2024 16:06 0.3

3/12/2024 16:07 0.3

3/12/2024 16:08 0.3

3/12/2024 16:09 0.3

3/12/2024 16:10 0.3

3/12/2024 16:01 0.3

3/12/2024 16:02 0.3

3/12/2024 16:03 0.4

3/12/2024 16:04 0.3

3/12/2024 16:05 0.3

16:16 0.3

3/12/2024 16:17 0.3

3/12/2024 16:18 0.3

3/12/2024 16:19 0.2

3/12/2024 16:20 0.3

3/12/2024 16:11 0.3

3/12/2024 16:12 0.3

3/12/2024 16:13 0.3

3/12/2024 16:14 0.3

3/12/2024 16:15 0.3

0.3

33.60

33.57

33.53

33.49

33.46

33.43

33.45

33.54

33.58

33.58

33.56

33.60

3/12/2024 16:26 0.2

3/12/2024 16:21 0.2

3/12/2024 16:22 0.3

3/12/2024 16:23 0.3

3/12/2024 16:24 0.3

3/12/2024 16:25 0.3

3/12/2024

33.95

33.66

33.72

33.74

33.74

33.74

33.74

33.73

33.73

33.72

33.71

33.70

33.68

33.66

33.63

33.75

33.75

33.743/12/2024 16:27 0.4

3/12/2024 16:28 0.3

3/12/2024 16:29 0.3

3/12/2024 16:30

33.96

33.99

34.00

33.73

33.87

33.93

33.97

34.02

34.02

34.00

33.99

33.98

33.97

33.96

33.95

33.95

33.95

33.95

33.95

33.98

3/12/2024 15:43 0.5 33.97
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0.3 31.81

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

18:02 1.9 32.59

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

3/12/2024

18:24 -3.3 32.09

18:25 0.1 32.06

18:26 0.2 32.01

18:27 0.3 31.97

18:28 0.4 31.93

18:29 0.3 31.87

18:30

17:56 1.0 32.75

17:57 1.8 32.72

17:58 2.2 32.69

17:59 2.5 32.66

18:00 1.4 32.65

18:01 0.7 32.62

Date Time
Velocity 

(m/s)

Stack Temp 

(
o
C)

Date Time
Velocity 

(m/s)

Stack Temp 

(
o
C)

17:53 1.3 32.81

17:54 0.5 32.80

17:55 0.5 32.78

3/12/2024 17:48 0.3 32.94

3/12/2024 17:49 0.3 32.87

3/12/2024 17:50 0.3 32.84

3/12/2024 17:51 4.5 32.83

3/12/2024 17:52 2.9 32.82

3/12/2024 17:43 0.3 32.95

3/12/2024 17:44 0.3 32.95

3/12/2024 17:45 0.3 32.95

3/12/2024 17:46 0.2 32.96

3/12/2024 17:47 0.3 32.96

3/12/2024 17:38 0.4 32.94

3/12/2024 17:39 0.3 32.94

3/12/2024 17:40 0.3 32.94

3/12/2024 17:41 0.3 32.94

3/12/2024 17:42 0.3 32.94

3/12/2024 17:33 0.3 32.92

3/12/2024 17:34 0.4 32.92

3/12/2024 17:35 0.4 32.92

3/12/2024 17:36 0.3 32.92

3/12/2024 17:37 0.3 32.93

3/12/2024 18:21 3.8 32.21

3/12/2024 18:22 1.8 32.16

3/12/2024 18:23 1.2 32.12

3/12/2024 17:32 0.4 32.91

3/12/2024 18:16 0.3 32.34

3/12/2024 18:17 0.4 32.33

3/12/2024 18:18 0.4 32.31

3/12/2024 18:19 -1.1 32.29

3/12/2024 18:20 0.1 32.26

3/12/2024 18:11 0.4 32.43

3/12/2024 18:12 0.3 32.41

3/12/2024 18:13 0.4 32.39

3/12/2024 18:14 0.3 32.38

3/12/2024 18:15 0.4 32.36

3/12/2024 18:06 4.7 32.50

3/12/2024 18:07 2.8 32.49

3/12/2024 18:08 1.8 32.47

3/12/2024 18:09 1.3 32.45

3/12/2024 18:10 1.0 32.44

3/12/2024 18:03 3.2 32.56

3/12/2024 18:04 2.1 32.53

3/12/2024 18:05 0.3 32.52

Client: QUANTEM, PORT BOTANY TERMINAL, NSW
Reference number: EPA-QBC-06
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for test period 3rd December 2024

Calibration gas certificates

APPENDIX J
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