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1 EXECUTIVE SUMMARY

Ektimo was engaged by Oil and Gas Technologies to perform emission testing of the Vapour Recovery Unit (VRU)
at the Port Botany site C of Terminals Pty Ltd. Testing was conducted pursuant to the requirements of
Environment Protection Licence 1048.

Testing was conducted on 8 January 2020 to determine the total mass of unrecovered organic vapours emitted to
atmosphere over a four (4) hour sampling duration.

The sampling methodologies chosen by Ektimo are those recommended by the 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).

All results are reported on a dry basis at STP. Unless otherwise indicated, the methods cited in this report have
been performed without deviation.

A Flame lonisation detector (FID) was calibrated and verified on-site at the start and end of the sample duration.
Zero and span drift were observed to be less than 2%.

Plant operating conditions have been noted in the report. Tanker loading data is contained in Appendix 1. A total
of 113,075 litres were loaded during the four hours of sampling. A total of 12,993 litres of Volatile Organic Liquid
(VOL) were loaded during this period

2 LICENCE COMPARISON

The following licence comparison table shows that all analytes highlighted in red are above the licence limit set by
the NSW EPA as per licence 1048 (last amended on 23/11/2017).

Detected values
Detected values

Licence Total VRU

EPA No. Location Description Pollutant Units .. V.O.L. only

limit Throughput

8/01/2020
9 Vapour Recovery Unit Organic Vapours | mg/L 20 9.6 1.1

NATA
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3 RESULTS

3.1 Mass of Uncovered Vapours

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

(318 xCx AxMx P xV)+(LxT) milligrams

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

Parameters at Terminals Port Botany, 25 February 2019, 0944-1345;

Throughput
Total V.O.L. Only
C (ppm) 267.04 267.04
A (m2) 0.0314 0.0314
M (min) 241 242
P (kPa) 101 101
V (m/s) 0.56 0.56
L(L) 113075 12993
T(°K) 294.5 294.5

The average total mass of unrecovered vapours was calculated to be 1.1 mg/L when using total VRU throughput as
parameter L.

The average total mass of unrecovered vapours was calculated to be 9.6 mg/L when diesel loading volumes are
excluded from this calculation.

Hydrocarbon concentration and velocity was logged every 30 seconds for the entire sampling duration of 241
minutes.
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3.2 Test Instrumentation & Calibration

A Flame lonisation Detector (FID) was used to measure hydrocarbon concentrations.

The analyser was calibrated on site, at the start and end of the sampling period using medical air for zero
calibration and a 0.504% Propane in Synthetic Air mix for span adjustment.

Zero Drift 0.0%
Span Drift 0.8%
Both span and zero drift were determined to be equal or less than +/- 2%.

A Data logger was used to record data at 30 second intervals for the entirety of the sampling duration. This data is
available on request.

Differential pressure and thus velocity was recorded at 30 second intervals with a Velocicalc manometer for the
entirety of the sampling duration. This data is available on request.

4 PLANT OPERATING CONDITIONS

Unless otherwise stated, the plant operating conditions were normal at the time of testing. See Terminal’s records
for complete process conditions. Tanker loading data appears in Appendix 1 of this report.

5 TEST METHODS

All sampling and analysis was performed by Ektimo unless otherwise specified. Specific details of the methods are
available upon request.

Parameter Sampling Method Analysis Method Uncertainty* NATA Accredited
Sampling Analysis

Sample plane criteria NSW TM-1 NA NA v NA

Flow rate, temperature and velocity NA NSW TM-2 8%, 2%, 7% NA v

Determination of total mass of unrecovered

) . NSW TM-20 NSW TM-20 not specified v v
organicvapours from vapour recovery units

191030

* Uncertainty values cited in this table are calculated at the 95% confidence level (coverage factor =2)

NATA
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6 QUALITY ASSURANCE/QUALITY CONTROL INFORMATION

Ektimo is accredited by the National Association of Testing Authorities (NATA) for the sampling and analysis of air
pollutants from industrial sources. Unless otherwise stated test methods used are accredited with the National
Association of Testing Authorities. For full details, search for Ektimo at NATA’s website www.nata.com.au.

Ektimo is accredited by NATA (National Association of Testing Authorities) to ISO/IEC 17025 - Testing. ISO/IEC
17025 - Testing requires that a laboratory have adequate equipment to perform the testing, as well as laboratory
personnel with the competence to perform the testing. This quality assurance system is administered and
maintained by the Quality Director.

NATA is a member of APLAC (Asia Pacific Laboratory Accreditation Co-operation) and of ILAC (International
Laboratory Accreditation Co-operation). Through the mutual recognition arrangements with both of these
organisations, NATA accreditation is recognised worldwide.

7 DEFINITIONS

The following symbols and abbreviations may be used in this test report:

% v/v Volume to volume ratio, dry or wet basis
~ Approximately

< Less than

> Greater than

> Greater than or equal to

AS Australian Standard

BSP British standard pipe

CEM Continuous Emission Monitoring

NA Not applicable

NATA National Association of Testing Authorities
NT Not tested or results not required

oM Other approved method

STP Standard temperature and pressure. Gas volumes and concentrations are expressed on a dry basis at 0°C, at

discharge oxygen concentration and an absolute pressure of 101.325 kPa, unless otherwise specified.
™ Test Method

TOC The sum of all compounds of carbon which contain at least one carbon to carbon bond, plus methane and its
derivatives.
USEPA United States Environmental Protection Agency

95% confidence interval Range of values that contains the true result with 95% certainty. This means there is a 5% risk that the true result
is outside this range.
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8.2 Appendix 2. Chart Recording of Measured VRU TOC Emissions
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Tank Truck Loading Data



FUEL-FACS - Port Botany TERMINAL
310 - Customer Lifting Detail Report

Report Generated at 08/01/2020 09:49:34

Start Folio Number : 20200108 07/01/2020 23:56:55
End Folio Number : 20200108

Supplier From : 150001

To: 150001
Customer From : 56788
To: 150010
Unit of Measure: Liters
Supplier : 150001 - TRAFIGURA PTELTD
Customer : 56789 - PARK FUELS
Lot 1, Creole Road
ALBION PARK RAIL NSW
Movement Dest Load Trailer Supplier Product

Number Name Code Name Name Date ) Code Comp Code Name Gross Temp Dens Net

116181 FUEL DIRECT 150014 Fuel Direct Ben 08/01/2020 04:56:40 6056

P/L Forrest-Cheshire
1 105 DIESEL 5096 242 8375 5056
2 105 DIESEL 5444 243 8375 5401
3 105 DIESEL 5444 24.1 837.5 5402
Order Total 15984 242 8375 15859
e

116182 PARK FUELS 150019 24/7 Fuels Evan Lloyd 08/01/2020 05:42:43 6474
1 105 DIESEL 6515 23.8 837.5 6466
Order Total 6515 23.8 8375 6466

116183 PARK FUELS 150019 24/7 Fuels Justin Hodges 08/01/2020 05:51:11 6253
1 105 DIESEL 2853 23.8 837.5 2832
Order Total 2853 23.8 8375 2832
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FUEL-FACS - Port Botany TERMINAL
310 - Customer Lifting Detail Report

Report Generated at 08/01/2020 09:49:34

Start Folio Number : 20200108 07/01/2020 23:56:55
End Folio Number : 20200108

Supplier From : 150001

To: 150001
Customer From : 56788
To: 150010
Unit of Measure: Liters
Supplier : 150001 - TRAFIGURA PTE LTD
Customer : 56789 - PARK FUELS
Lot 1, Creole Road
ALBION PARK RAIL NSW
Movement Dest Load Trailer Supplier Product
Number Name Code Name Name Date Code Comp Code Name Gross Temp Dens Net
116184 Park Pty Ltd 150010 PARK FUELS Greg Obrien 08/01/2020 06:28:24 6259

1 118 PREMIUM 7000 240 8375 6946

DIFSFL
2 118 PREMIUM 6998 23.7 8375 6946

DIFSFI
3 118 PREMIUM 2599 232 8375 2581

NIFSFI
4 118 PREMIUM 2500 23.8 8375 2481

DIFSFI
5 118 PREMIUM 7001 23.7 8375 6949

NIFSFI
6 118 PREMIUM 7400 232 8375 7348

NIFSFI
Order Total 33498 23.6 8375 33251

116190 WISKICH PTY 150010 PARK FUELS PETER DENISON 08/01/2020 08:20:33 6129
LTD

1 105 DIESEL 8000 24.1 837.5 7938
2 105 DIESEL 5001 239 8375 4963
3 105 DIESEL 5002 234 8375 4966
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FUEL-FACS - Port Botany TERMINAL
310 - Customer Lifting Detail Report

Report Generated at 08/01/2020 09:49:34

Start Folio Number : 20200108 07/01/2020 23:56:55
End Folio Number : 20200108

Supplier From : 150001

To: 150001
Customer From : 56788
To: 150010
Unit of Measure: Liters
Supplier : 150001 - TRAFIGURA PTE LTD
Customer : 56789 - PARK FUELS
Lot 1, Creole Road
ALBION PARK RAIL NSW
Movement Dest Load Trailer Supplier Product
Number Name Code Name Name Date Code Comp Code Name Gross Temp Dens Net
116190 WISKICH PTY 150010 PARK FUELS PETER DENISON  08/01/2020 08:20:33 6129
LTD

4 105 DIESEL 7998 240 8375 7937

5 105 DIESEL 7998 23.6 837.5 7940

Order Total 33999 23.8 837.5 33744

116200 FUEL DIRECT 150014 Fuel Direct Ben 08/01/2020 09:27:28 6056
P/L Forrest-Cheshire

2 112 ULP 91 4001 239 7333 o e1-v 4
3 105 DIESEL 4393 241 837.5 wh3o8==

Order Total 8394 24.0 787.8 S36

Customer Total 242859 240 8358 240991

Page 6 of 8



FUEL-FACS - Port Botany TERMINAL
310 - Customer Lifting Detail Report

Report Generated at 08/01/2020 09:49:34

Start Folio Number : 20200108 07/01/2020 23:56:55
End Folio Number : 20200108

Supplier From : 150001

To: 150001
Customer From : 56788
To: 150010
Unit of Measure: Liters
Supplier : 150001 - TRAFIGURA PTE LTD
Customer : 150003 - PUMA SUPPLIER B
Movement Dest Load Trailer Supplier Product
Number Name Code Name Name Date Code Comp Code Name Gross Temp Dens Net
116186 XPRESS 61400898: XPRESS FUEL Michael Clarke 08/01/2020 07:24:13 6023
TRANSPORT
SOLUTIONS
1 115 E10 5199 204 7395 5164
2 115 E10 2696 220 7385 2673
3 115 E10 5189 20.3 7394 5156
4 105 DIESEL 3994 23.8 8375 3964
5 105 DIESEL 3995 234 8375 3966
Order Total 21073 21.8 776.6 20923
Customer Total 21073 218 776.6 20923
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APPENDIX 2

Chart Recording of Measured VRU TOC Emissions



Avge Outlet Hydrocarbon Concentration (% vol)
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APPENDIX 3

Logged VRU Outlet TOC Emissions & Velocity Measurements



Average
Maximum
Minimum

Time

4:46:21 AM
4:46:51 AM
4:47:21 AM
4:47:51 AM
4:48:21 AM
4:48:51 AM
4:49:21 AM
4:49:51 AM
4:50:21 AM
4:50:51 AM
4:51:21 AM
4:51:51 AM
4:52:21 AM
4:52:51 AM
4:53:21 AM
4:53:51 AM
4:54:21 AM
4:54:51 AM
4:55:21 AM
4:55:51 AM
4:56:21 AM
4:56:51 AM
4:57:21 AM
4:57:51 AM
4:58:21 AM
4:58:51 AM
4:59:21 AM
4:59:51 AM
5:00:21 AM
5:00:51 AM
5:01:21 AM
5:01:51 AM
5:02:21 AM
5:02:51 AM
5:03:21 AM
5:03:51 AM
5:04:21 AM
5:04:51 AM
5:05:21 AM
5:05:51 AM

VRU Outlet TOC Emissions VRU Outlet Velocity
% m/s

VRU Outlet TOC Emissions VRU Outlet Velocity
% m/s




5:06:21 AM
5:06:51 AM
5:07:21 AM
5:07:51 AM
5:08:21 AM
5:08:51 AM
5:09:21 AM
5:09:51 AM
5:10:21 AM
5:10:51 AM
5:11:21 AM
5:11:51 AM
5:12:21 AM
5:12:51 AM
5:13:21 AM
5:13:51 AM
5:14:21 AM
5:14:51 AM
5:15:21 AM
5:15:51 AM
5:16:21 AM
5:16:51 AM
5:17:21 AM
5:17:51 AM
5:18:21 AM
5:18:51 AM
5:19:21 AM
5:19:51 AM
5:20:21 AM
5:20:51 AM
5:21:21 AM
5:21:51 AM
5:22:21 AM
5:22:51 AM
5:23:21 AM
5:23:51 AM
5:24:21 AM
5:24:51 AM
5:25:21 AM
5:25:51 AM
5:26:21 AM
5:26:51 AM
5:27:21 AM
5:27:51 AM
5:28:21 AM
5:28:51 AM
5:29:21 AM




5:29:51 AM
5:30:21 AM
5:30:51 AM
5:31:21 AM
5:31:51 AM
5:32:21 AM
5:32:51 AM
5:33:21 AM
5:33:51 AM
5:34:21 AM
5:34:51 AM
5:35:21 AM
5:35:51 AM
5:36:21 AM
5:36:51 AM
5:37:21 AM
5:37:51 AM
5:38:21 AM
5:38:51 AM
5:39:21 AM
5:39:51 AM
5:40:21 AM
5:40:51 AM
5:41:21 AM
5:41:51 AM
5:42:21 AM
5:42:51 AM
5:43:21 AM
5:43:51 AM
5:44:21 AM
5:44:51 AM
5:45:21 AM
5:45:51 AM
5:46:21 AM
5:46:51 AM
5:47:21 AM
5:47:51 AM
5:48:21 AM
5:48:51 AM
5:49:21 AM
5:49:51 AM
5:50:21 AM
5:50:51 AM
5:51:21 AM
5:51:51 AM
5:52:21 AM
5:52:51 AM




5:53:21 AM
5:53:51 AM
5:54:21 AM
5:54:51 AM
5:55:21 AM
5:55:51 AM
5:56:21 AM
5:56:51 AM
5:57:21 AM
5:57:51 AM
5:58:21 AM
5:58:51 AM
5:59:21 AM
5:59:51 AM
6:00:21 AM
6:00:51 AM
6:01:21 AM
6:01:51 AM
6:02:21 AM
6:02:51 AM
6:03:21 AM
6:03:51 AM
6:04:21 AM
6:04:51 AM
6:05:21 AM
6:05:51 AM
6:06:21 AM
6:06:51 AM
6:07:21 AM
6:07:51 AM
6:08:21 AM
6:08:51 AM
6:09:21 AM
6:09:51 AM
6:10:21 AM
6:10:51 AM
6:11:21 AM
6:11:51 AM
6:12:21 AM
6:12:51 AM
6:13:21 AM
6:13:51 AM
6:14:21 AM
6:14:51 AM
6:15:21 AM
6:15:51 AM
6:16:21 AM




6:16:51 AM
6:17:21 AM
6:17:51 AM
6:18:21 AM
6:18:51 AM
6:19:21 AM
6:19:51 AM
6:20:21 AM
6:20:51 AM
6:21:21 AM
6:21:51 AM
6:22:21 AM
6:22:51 AM
6:23:21 AM
6:23:51 AM
6:24:21 AM
6:24:51 AM
6:25:21 AM
6:25:51 AM
6:26:21 AM
6:26:51 AM
6:27:21 AM
6:27:51 AM
6:28:21 AM
6:28:51 AM
6:29:21 AM
6:29:51 AM
6:30:21 AM
6:30:51 AM
6:31:21 AM
6:31:51 AM
6:32:21 AM
6:32:51 AM
6:33:21 AM
6:33:51 AM
6:34:21 AM
6:34:51 AM
6:35:21 AM
6:35:51 AM
6:36:21 AM
6:36:51 AM
6:37:21 AM
6:37:51 AM
6:38:21 AM
6:38:51 AM
6:39:21 AM
6:39:51 AM




6:40:21 AM
6:40:51 AM
6:41:21 AM
6:41:51 AM
6:42:21 AM
6:42:51 AM
6:43:21 AM
6:43:51 AM
6:44:21 AM
6:44:51 AM
6:45:21 AM
6:45:51 AM
6:46:21 AM
6:46:51 AM
6:47:21 AM
6:47:51 AM
6:48:21 AM
6:48:51 AM
6:49:21 AM
6:49:51 AM
6:50:21 AM
6:50:51 AM
6:51:21 AM
6:51:51 AM
6:52:21 AM
6:52:51 AM
6:53:21 AM
6:53:51 AM
6:54:21 AM
6:54:51 AM
6:55:21 AM
6:55:51 AM
6:56:21 AM
6:56:51 AM
6:57:21 AM
6:57:51 AM
6:58:21 AM
6:58:51 AM
6:59:21 AM
6:59:51 AM
7:00:21 AM
7:00:51 AM
7:01:21 AM
7:01:51 AM
7:02:21 AM
7:02:51 AM
7:03:21 AM




7:03:51 AM
7:04:21 AM
7:04:51 AM
7:05:21 AM
7:05:51 AM
7:06:21 AM
7:06:51 AM
7:07:21 AM
7:07:51 AM
7:08:21 AM
7:08:51 AM
7:09:21 AM
7:09:51 AM
7:10:21 AM
7:10:51 AM
7:11:21 AM
7:11:51 AM
7:12:21 AM
7:12:51 AM
7:13:21 AM
7:13:51 AM
7:14:21 AM
7:14:51 AM
7:15:21 AM
7:15:51 AM
7:16:21 AM
7:16:51 AM
7:17:21 AM
7:17:51 AM
7:18:21 AM
7:18:51 AM
7:19:21 AM
7:19:51 AM
7:20:21 AM
7:20:51 AM
7:21:21 AM
7:21:51 AM
7:22:21 AM
7:22:51 AM
7:23:21 AM
7:23:51 AM
7:24:21 AM
7:24:51 AM
7:25:21 AM
7:25:51 AM
7:26:21 AM
7:26:51 AM




7:27:21 AM
7:27:51 AM
7:28:21 AM
7:28:51 AM
7:29:21 AM
7:29:51 AM
7:30:21 AM
7:30:51 AM
7:31:21 AM
7:31:51 AM
7:32:21 AM
7:32:51 AM
7:33:21 AM
7:33:51 AM
7:34:21 AM
7:34:51 AM
7:35:21 AM
7:35:51 AM
7:36:21 AM
7:36:51 AM
7:37:21 AM
7:37:51 AM
7:38:21 AM
7:38:51 AM
7:39:21 AM
7:39:51 AM
7:40:21 AM
7:40:51 AM
7:41:21 AM
7:41:51 AM
7:42:21 AM
7:42:51 AM
7:43:21 AM
7:43:51 AM
7:44:21 AM
7:44:51 AM
7:45:21 AM
7:45:51 AM
7:46:21 AM
7:46:51 AM
7:47:21 AM
7:47:51 AM
7:48:21 AM
7:48:51 AM
7:49:21 AM
7:49:51 AM
7:50:21 AM




7:50:51 AM
7:51:21 AM
7:51:51 AM
7:52:21 AM
7:52:51 AM
7:53:21 AM
7:53:51 AM
7:54:21 AM
7:54:51 AM
7:55:21 AM
7:55:51 AM
7:56:21 AM
7:56:51 AM
7:57:21 AM
7:57:51 AM
7:58:21 AM
7:58:51 AM
7:59:21 AM
7:59:51 AM
8:00:21 AM
8:00:51 AM
8:01:21 AM
8:01:51 AM
8:02:21 AM
8:02:51 AM
8:03:21 AM
8:03:51 AM
8:04:21 AM
8:04:51 AM
8:05:21 AM
8:05:51 AM
8:06:21 AM
8:06:51 AM
8:07:21 AM
8:07:51 AM
8:08:21 AM
8:08:51 AM
8:09:21 AM
8:09:51 AM
8:10:21 AM
8:10:51 AM
8:11:21 AM
8:11:51 AM
8:12:21 AM
8:12:51 AM
8:13:21 AM
8:13:51 AM




8:14:21 AM
8:14:51 AM
8:15:21 AM
8:15:51 AM
8:16:21 AM
8:16:51 AM
8:17:21 AM
8:17:51 AM
8:18:21 AM
8:18:51 AM
8:19:21 AM
8:19:51 AM
8:20:21 AM
8:20:51 AM
8:21:21 AM
8:21:51 AM
8:22:21 AM
8:22:51 AM
8:23:21 AM
8:23:51 AM
8:24:21 AM
8:24:51 AM
8:25:21 AM
8:25:51 AM
8:26:21 AM
8:26:51 AM
8:27:21 AM
8:27:51 AM
8:28:21 AM
8:28:51 AM
8:29:21 AM
8:29:51 AM
8:30:21 AM
8:30:51 AM
8:31:21 AM
8:31:51 AM
8:32:21 AM
8:32:51 AM
8:33:21 AM
8:33:51 AM
8:34:21 AM
8:34:51 AM
8:35:21 AM
8:35:51 AM
8:36:21 AM
8:36:51 AM
8:37:21 AM




8:37:51 AM
8:38:21 AM
8:38:51 AM
8:39:21 AM
8:39:51 AM
8:40:21 AM
8:40:51 AM
8:41:21 AM
8:41:51 AM
8:42:21 AM
8:42:51 AM
8:43:21 AM
8:43:51 AM
8:44:21 AM
8:44:51 AM
8:45:21 AM
8:45:51 AM
8:46:21 AM
8:46:51 AM




Address (Head Office)
7 Redland Drive
Mitcham VIC 3132

Postal Address
52 Cooper Road
Cockburn Central WA 6164

Office Locations
VIC NSW WA QLD

Freecall: 1300 364 005
www.ektimo.com.au
ABN 86 600 381 413





