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The total mass of unrecovered organic vapours emitted per litre of total throughput was 

This testing was performed in accordance with USEPA test methods as requested by
Quantem.

Calculations used in this report are defined by formulas specified in USEPA 40 CFR 60,
Subpart XX, and are used to determine the total mass of unrecovered organic vapours from
the vapour recovery units. 

The average hydrocarbon concentration emitted, expressed as equivalent propane, was
determined to be  738.41 ppm

The total mass of unrecovered organic vapours emitted per litre of volatile organic liquids
loaded was 2.4mg/l 

This testing was performed on  16th March 2021 at the Port Botany Site C.

Observations 

Recommendations

Oil and Gas Technologies Pty Ltd was contracted by Quantem Port Botany to carry out
hydrocarbon monitoring on the carbon adsorption/absorption VRU (Vapour Recovery Unit)
installed at its Port Botany Site C. The testing was performed to determine the average
hydrocarbon emissions level of the VRU.

To ensure that the VRU continues to operate at peak efficiency we recommend a continuing
preventative maintenance schedule and to review the VRU operating equipment with a view to
future operational efficiencies.

Executive Summary
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Accredited for compliance with ISO/IEC 17025 - Testing.  NATA is a signatory to the ILAC mutual recognition arrangement for the mutual 

recognition of the equivalence of testing, calibration and inspection reports. 
 

This document is confidential and is prepared for the exclusive use of Oil & Gas Technologies and those granted permission by Oil & Gas 

Technologies.   

The report shall not be reproduced except in full. 

Please note that only numerical results pertaining to measurements conducted directly by Ektimo are covered by Ektimo’s terms of NATA 

accreditation.  This does not include comments, conclusions or recommendations based upon the results.  Refer to ‘Test Methods’ for full details 

of testing covered by NATA accreditation.  
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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 Quantem. Testing was conducted pursuant to the requirements of Environment 

Protection Licence 1048. 

Testing was conducted on 16 March 2021 to determine the total mass of unrecovered organic vapours emitted to 

atmosphere over a four (4) hour, minimum, 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 Non-dispersive Infrared (NDIR) analyser 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 635,403 litres were loaded during the four hours of sampling. A total of 442,928 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 green are below the licence limit set 

by the NSW EPA as per licence 1048 (last amended on 30 October 2020). 

 

Detected values 

V.O.L. only

Detected values 

Total VRU 

Throughput

9 Vapour Recovery Unit Organic Vapours mg/L 20 2.4 1.7

16/03/2021

EPA No. Pollutant UnitsLocation Description
Licence 

limit 
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3 RESULTS 

3.1 Mass of Unrecovered Vapours 

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

(318 × C × A × M × P × V) ÷ (L × T) 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 Quantem Port Botany, 16 March 2021, 0519 - 1000; 

 
 
The average total mass of unrecovered vapours was calculated to be 1.7 mg/L when using total VRU throughput as 

parameter L. 

The average total mass of unrecovered vapours was calculated to be 2.4 mg/L when diesel and jet fuel loading 

volumes are excluded from this calculation. 

Hydrocarbon concentration and velocity was logged every 30 seconds for the entire sampling duration of 281.5 

minutes. 

  

Total V.O.L. Only

C (ppm) 738.41 738.41

A (m2) 0.0314 0.0314

M (min) 281.5 281.5

P (kPa) 103 103

V (m/s) 1.44 1.44

L (L) 635403 442928

T (°K) 290.6 290.6

Throughput
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3.2 Test Instrumentation & Calibration 

A Non-dispersive Infrared (NDIR) analyser 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 3.02% Propane in Nitrogen for span adjustment.  

Zero Drift 0.3% 

Span Drift 1.9%  

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 Quantem’s records 

for complete process conditions. Tanker loading data appears in Appendix 1 of this report. 

 
 

5 TEST METHODS 
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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. 
TM  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 APPENDICES 

8.1 Appendix 1 Tank Truck Loading Data 

8.2 Appendix 2. Chart Recording of Measured VRU TOC Emissions 

8.3 Appendix 3. Logged VRU Outlet TOC Emissions & Velocity Measurements 
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Tank Truck Loading Data 
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Chart Recording of Measured VRU TOC Emissions 
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APPENDIX 3 

 

Logged VRU Outlet TOC Emissions & Velocity Measurements 



VRU�Outlet�TOC�Emissions VRU�Outlet�Velocity

% m/s

Average 0.07% 1.44

Maximum 1.49% 7.01

Minimum 0.00% 0.00

Time VRU�Outlet�TOC�Emissions VRU�Outlet�Velocity

% m/s

5:19:06�AM 0.00% 3.52

5:19:36�AM 0.00% 2.45

5:20:06�AM 0.00% 1.76

5:20:36�AM 0.00% 1.17

5:21:06�AM 0.00% 0.76

5:21:36�AM 0.00% 0.59

5:22:06�AM 0.00% 0.48

5:22:36�AM 0.00% 0.34

5:23:06�AM 0.00% 0.00

5:23:36�AM 0.00% 0.34

5:24:06�AM 0.00% 0.34

5:24:36�AM 0.00% 0.34

5:25:06�AM 0.00% 0.34

5:25:36�AM 0.00% 0.00

5:26:06�AM 0.00% 0.34

5:26:36�AM 0.00% 0.34

5:27:06�AM 0.00% 0.34

5:27:36�AM 0.00% 0.34

5:28:06�AM 0.00% 0.34

5:28:36�AM 0.00% 0.34

5:29:06�AM 0.00% 0.34

5:29:36�AM 0.00% 0.34

5:30:06�AM 0.00% 0.34

5:30:36�AM 0.00% 0.34

5:31:06�AM 0.00% 0.34

5:31:36�AM 0.00% 0.34

5:32:06�AM 0.00% 0.00

5:32:36�AM 0.00% 0.00

5:33:06�AM 0.00% 0.00

5:33:36�AM 0.00% 3.91

5:34:06�AM 0.00% 3.36

5:34:36�AM 0.00% 2.56

5:35:06�AM 0.00% 1.86

5:35:36�AM 0.00% 1.31

5:36:06�AM 0.00% 0.96

5:36:36�AM 0.00% 0.68

5:37:06�AM 0.00% 0.48

5:37:36�AM 0.00% 0.34

5:38:06�AM 0.00% 0.34



5:38:36�AM 0.00% 0.34

5:39:06�AM 0.00% 0.34

5:39:36�AM 0.00% 0.48

5:40:06�AM 0.00% 0.34

5:40:36�AM 0.00% 0.34

5:41:06�AM 0.00% 0.34

5:41:36�AM 0.00% 0.34

5:42:06�AM 0.00% 0.34

5:42:36�AM 0.00% 0.34

5:43:06�AM 0.00% 0.34

5:43:36�AM 0.00% 0.34

5:44:06�AM 0.00% 0.34

5:44:36�AM 0.00% 0.34

5:45:06�AM 0.00% 0.34

5:45:36�AM 0.00% 0.34

5:46:06�AM 0.00% 0.34

5:46:36�AM 0.00% 0.34

5:47:06�AM 0.00% 0.00

5:47:36�AM 0.00% 0.00

5:48:06�AM 0.00% 0.90

5:48:36�AM 0.00% 4.72

5:49:06�AM 0.00% 3.20

5:49:36�AM 0.00% 2.40

5:50:06�AM 0.00% 2.25

5:50:36�AM 0.00% 1.95

5:51:06�AM 0.00% 1.63

5:51:36�AM 0.00% 1.44

5:52:06�AM 0.00% 1.27

5:52:36�AM 0.00% 1.17

5:53:06�AM 0.00% 1.12

5:53:36�AM 0.00% 0.96

5:54:06�AM 0.00% 0.48

5:54:36�AM 0.00% 0.34

5:55:06�AM 0.00% 0.34

5:55:36�AM 0.00% 0.34

5:56:06�AM 0.00% 0.34

5:56:36�AM 0.00% 0.34

5:57:06�AM 0.00% 0.34

5:57:36�AM 0.00% 0.34

5:58:06�AM 0.00% 0.48

5:58:36�AM 0.00% 0.59

5:59:06�AM 0.00% 1.36

5:59:36�AM 0.00% 2.30

6:00:06�AM 0.00% 2.09

6:00:36�AM 0.00% 1.48

6:01:06�AM 0.00% 1.44

6:01:36�AM 0.00% 1.36



6:02:06�AM 0.00% 0.00

6:02:36�AM 0.00% 0.00

6:03:06�AM 0.00% 1.27

6:03:36�AM 0.00% 4.77

6:04:06�AM 0.00% 3.47

6:04:36�AM 0.00% 2.22

6:05:06�AM 0.00% 1.48

6:05:36�AM 0.00% 1.02

6:06:06�AM 0.00% 0.76

6:06:36�AM 0.00% 0.59

6:07:06�AM 0.00% 0.68

6:07:36�AM 0.00% 1.55

6:08:06�AM 0.00% 2.03

6:08:36�AM 0.00% 2.63

6:09:06�AM 0.00% 3.73

6:09:36�AM 0.00% 4.46

6:10:06�AM 0.00% 4.25

6:10:36�AM 0.00% 3.42

6:11:06�AM 0.00% 2.54

6:11:36�AM 0.00% 1.92

6:12:06�AM 0.00% 2.54

6:12:36�AM 0.00% 2.03

6:13:06�AM 0.00% 2.14

6:13:36�AM 0.00% 2.01

6:14:06�AM 0.00% 1.59

6:14:36�AM 0.00% 0.76

6:15:06�AM 0.00% 0.48

6:15:36�AM 0.00% 0.48

6:16:06�AM 0.00% 0.59

6:16:36�AM 0.00% 0.76

6:17:06�AM 0.00% 0.00

6:17:36�AM 0.00% 0.83

6:18:06�AM 0.00% 3.11

6:18:36�AM 0.00% 5.87

6:19:06�AM 0.00% 4.42

6:19:36�AM 0.00% 3.11

6:20:06�AM 0.00% 2.25

6:20:36�AM 0.00% 1.36

6:21:06�AM 0.00% 0.68

6:21:36�AM 0.00% 0.48

6:22:06�AM 0.00% 0.48

6:22:36�AM 0.00% 0.34

6:23:06�AM 0.00% 1.02

6:23:36�AM 0.00% 1.63

6:24:06�AM 0.00% 1.83

6:24:36�AM 0.00% 1.73

6:25:06�AM 0.00% 1.48



6:25:36�AM 0.00% 1.12

6:26:06�AM 0.00% 0.96

6:26:36�AM 0.00% 0.68

6:27:06�AM 0.00% 0.83

6:27:36�AM 0.00% 1.07

6:28:06�AM 0.00% 1.44

6:28:36�AM 0.00% 1.92

6:29:06�AM 0.00% 2.90

6:29:36�AM 0.00% 3.88

6:30:06�AM 0.00% 4.45

6:30:36�AM 0.00% 4.25

6:31:06�AM 0.00% 4.14

6:31:36�AM 0.00% 3.51

6:32:06�AM 0.00% 0.00

6:32:36�AM 0.00% 0.00

6:33:06�AM 0.00% 3.32

6:33:36�AM 0.00% 6.21

6:34:06�AM 0.00% 5.19

6:34:36�AM 0.00% 4.35

6:35:06�AM 0.00% 3.62

6:35:36�AM 0.00% 2.75

6:36:06�AM 0.00% 2.37

6:36:36�AM 0.00% 2.35

6:37:06�AM 0.00% 2.32

6:37:36�AM 0.00% 2.25

6:38:06�AM 0.00% 1.92

6:38:36�AM 0.00% 0.76

6:39:06�AM 0.00% 0.34

6:39:36�AM 0.00% 0.34

6:40:06�AM 0.00% 0.34

6:40:36�AM 0.00% 0.34

6:41:06�AM 0.00% 0.34

6:41:36�AM 0.00% 0.48

6:42:06�AM 0.00% 0.48

6:42:36�AM 0.00% 0.48

6:43:06�AM 0.00% 0.34

6:43:36�AM 0.00% 0.34

6:44:06�AM 0.00% 0.48

6:44:36�AM 0.00% 0.59

6:45:06�AM 0.00% 1.27

6:45:36�AM 0.00% 2.65

6:46:06�AM 0.00% 3.51

6:46:36�AM 0.00% 4.07

6:47:06�AM 0.00% 0.00

6:47:36�AM 0.00% 3.09

6:48:06�AM 0.00% 5.14

6:48:36�AM 0.00% 6.63



6:49:06�AM 0.00% 4.67

6:49:36�AM 0.00% 3.13

6:50:06�AM 0.00% 2.20

6:50:36�AM 0.00% 1.52

6:51:06�AM 0.00% 1.36

6:51:36�AM 0.00% 1.52

6:52:06�AM 0.00% 1.79

6:52:36�AM 0.00% 2.22

6:53:06�AM 0.00% 2.06

6:53:36�AM 0.00% 1.59

6:54:06�AM 0.00% 0.59

6:54:36�AM 0.00% 0.34

6:55:06�AM 0.00% 0.34

6:55:36�AM 0.00% 0.34

6:56:06�AM 0.00% 0.34

6:56:36�AM 0.00% 0.34

6:57:06�AM 0.00% 0.34

6:57:36�AM 0.00% 0.34

6:58:06�AM 0.00% 0.34

6:58:36�AM 0.00% 0.34

6:59:06�AM 0.00% 0.34

6:59:36�AM 0.00% 0.34

7:00:06�AM 0.00% 0.34

7:00:36�AM 0.00% 0.48

7:01:06�AM 0.00% 0.34

7:01:36�AM 0.00% 0.00

7:02:06�AM 0.00% 0.00

7:02:36�AM 0.00% 0.00

7:03:06�AM 0.00% 4.08

7:03:36�AM 0.00% 6.33

7:04:06�AM 0.00% 5.10

7:04:36�AM 0.00% 3.76

7:05:06�AM 0.00% 2.86

7:05:36�AM 0.00% 2.06

7:06:06�AM 0.00% 2.12

7:06:36�AM 0.00% 1.59

7:07:06�AM 0.00% 1.31

7:07:36�AM 0.00% 1.17

7:08:06�AM 0.00% 0.68

7:08:36�AM 0.00% 0.34

7:09:06�AM 0.00% 0.34

7:09:36�AM 0.00% 0.34

7:10:06�AM 0.00% 0.34

7:10:36�AM 0.00% 0.34

7:11:06�AM 0.00% 0.34

7:11:36�AM 0.00% 0.48

7:12:06�AM 0.00% 0.34



7:12:36�AM 0.00% 0.34

7:13:06�AM 0.00% 0.34

7:13:36�AM 0.00% 0.34

7:14:06�AM 0.00% 0.34

7:14:36�AM 0.00% 0.34

7:15:06�AM 0.00% 0.34

7:15:36�AM 0.00% 0.34

7:16:06�AM 0.00% 0.48

7:16:36�AM 0.00% 0.00

7:17:06�AM 0.00% 0.00

7:17:36�AM 0.00% 2.58

7:18:06�AM 0.00% 3.20

7:18:36�AM 0.00% 3.44

7:19:06�AM 0.00% 3.27

7:19:36�AM 0.00% 3.14

7:20:06�AM 0.00% 2.56

7:20:36�AM 0.00% 1.55

7:21:06�AM 0.00% 1.02

7:21:36�AM 0.00% 0.90

7:22:06�AM 0.00% 1.44

7:22:36�AM 0.01% 1.79

7:23:06�AM 0.01% 2.06

7:23:36�AM 0.01% 2.40

7:24:06�AM 0.01% 2.69

7:24:36�AM 0.01% 3.07

7:25:06�AM 0.01% 2.88

7:25:36�AM 0.01% 1.95

7:26:06�AM 0.01% 0.83

7:26:36�AM 0.01% 0.34

7:27:06�AM 0.01% 0.34

7:27:36�AM 0.01% 0.76

7:28:06�AM 0.01% 1.12

7:28:36�AM 0.01% 1.66

7:29:06�AM 0.01% 1.86

7:29:36�AM 0.01% 1.86

7:30:06�AM 0.01% 1.02

7:30:36�AM 0.01% 0.34

7:31:06�AM 0.01% 0.34

7:31:36�AM 0.01% 0.34

7:32:06�AM 0.01% 0.34

7:32:36�AM 0.01% 0.34

7:33:06�AM 0.01% 0.00

7:33:36�AM 0.01% 0.34

7:34:06�AM 0.01% 0.90

7:34:36�AM 0.01% 1.70

7:35:06�AM 0.01% 2.17

7:35:36�AM 0.01% 2.33



7:36:06�AM 0.00% 2.45

7:36:36�AM 0.00% 2.37

7:37:06�AM 0.01% 1.86

7:37:36�AM 0.01% 1.12

7:38:06�AM 0.01% 0.76

7:38:36�AM 0.00% 0.34

7:39:06�AM 0.01% 0.34

7:39:36�AM 0.01% 0.34

7:40:06�AM 0.00% 0.90

7:40:36�AM 0.00% 1.55

7:41:06�AM 0.00% 1.76

7:41:36�AM 0.00% 1.73

7:42:06�AM 0.00% 1.70

7:42:36�AM 0.02% 1.55

7:43:06�AM 0.02% 1.36

7:43:36�AM 0.02% 0.68

7:44:06�AM 0.02% 0.34

7:44:36�AM 0.02% 0.34

7:45:06�AM 0.02% 0.34

7:45:36�AM 0.02% 0.34

7:46:06�AM 0.02% 0.34

7:46:36�AM 0.02% 0.00

7:47:06�AM 0.02% 0.34

7:47:36�AM 0.02% 0.34

7:48:06�AM 0.02% 0.34

7:48:36�AM 0.02% 0.34

7:49:06�AM 0.01% 0.34

7:49:36�AM 0.01% 0.34

7:50:06�AM 0.01% 0.34

7:50:36�AM 0.01% 0.34

7:51:06�AM 0.01% 0.34

7:51:36�AM 0.01% 0.34

7:52:06�AM 0.01% 0.34

7:52:36�AM 0.01% 0.34

7:53:06�AM 0.01% 0.48

7:53:36�AM 0.01% 1.44

7:54:06�AM 0.01% 2.17

7:54:36�AM 0.01% 2.54

7:55:06�AM 0.01% 2.72

7:55:36�AM 0.01% 2.54

7:56:06�AM 0.01% 2.01

7:56:36�AM 0.01% 1.63

7:57:06�AM 0.01% 2.20

7:57:36�AM 0.01% 2.56

7:58:06�AM 0.01% 2.01

7:58:36�AM 0.01% 1.92

7:59:06�AM 0.01% 2.28



7:59:36�AM 0.01% 2.65

8:00:06�AM 0.01% 3.04

8:00:36�AM 0.01% 3.17

8:01:06�AM 0.01% 2.07

8:01:36�AM 0.01% 1.70

8:02:06�AM 0.01% 1.70

8:02:36�AM 0.01% 1.76

8:03:06�AM 0.01% 1.27

8:03:36�AM 0.01% 0.76

8:04:06�AM 0.01% 0.34

8:04:36�AM 0.01% 0.34

8:05:06�AM 0.01% 0.34

8:05:36�AM 0.01% 0.34

8:06:06�AM 0.01% 0.34

8:06:36�AM 0.01% 0.34

8:07:06�AM 0.01% 0.34

8:07:36�AM 0.01% 0.34

8:08:06�AM 0.01% 0.34

8:08:36�AM 0.01% 0.48

8:09:06�AM 0.01% 1.18

8:09:36�AM 0.01% 1.48

8:10:06�AM 0.01% 1.77

8:10:36�AM 0.01% 1.98

8:11:06�AM 0.01% 2.45

8:11:36�AM 0.01% 3.31

8:12:06�AM 0.01% 3.53

8:12:36�AM 0.01% 3.51

8:13:06�AM 0.01% 2.40

8:13:36�AM 0.02% 1.22

8:14:06�AM 0.02% 1.13

8:14:36�AM 0.02% 1.36

8:15:06�AM 0.02% 2.17

8:15:36�AM 0.02% 2.43

8:16:06�AM 0.04% 2.59

8:16:36�AM 0.06% 2.63

8:17:06�AM 0.07% 2.67

8:17:36�AM 0.06% 2.61

8:18:06�AM 0.07% 2.20

8:18:36�AM 0.06% 0.90

8:19:06�AM 0.07% 0.34

8:19:36�AM 0.08% 0.34

8:20:06�AM 0.09% 0.34

8:20:36�AM 0.10% 0.34

8:21:06�AM 0.10% 0.34

8:21:36�AM 0.11% 0.34

8:22:06�AM 0.10% 0.34

8:22:36�AM 0.11% 0.34



8:23:06�AM 0.11% 0.34

8:23:36�AM 0.10% 0.34

8:24:06�AM 0.09% 0.68

8:24:36�AM 0.07% 1.40

8:25:06�AM 0.06% 1.73

8:25:36�AM 0.06% 1.89

8:26:06�AM 0.06% 1.63

8:26:36�AM 0.07% 1.13

8:27:06�AM 0.08% 0.90

8:27:36�AM 0.11% 1.18

8:28:06�AM 0.17% 1.22

8:28:36�AM 0.19% 1.02

8:29:06�AM 0.21% 0.96

8:29:36�AM 0.24% 1.02

8:30:06�AM 0.27% 1.02

8:30:36�AM 0.29% 0.90

8:31:06�AM 0.33% 0.90

8:31:36�AM 0.38% 1.02

8:32:06�AM 0.40% 1.17

8:32:36�AM 0.42% 1.55

8:33:06�AM 0.46% 1.59

8:33:36�AM 0.48% 1.40

8:34:06�AM 0.52% 1.02

8:34:36�AM 0.54% 0.76

8:35:06�AM 0.55% 0.83

8:35:36�AM 0.53% 1.72

8:36:06�AM 0.56% 1.91

8:36:36�AM 0.51% 1.97

8:37:06�AM 0.45% 2.06

8:37:36�AM 0.58% 2.27

8:38:06�AM 0.76% 5.14

8:38:36�AM 0.84% 6.88

8:39:06�AM 0.93% 4.48

8:39:36�AM 0.98% 2.08

8:40:06�AM 1.06% 1.01

8:40:36�AM 1.34% 0.67

8:41:06�AM 1.49% 0.58

8:41:36�AM 0.43% 1.07

8:42:06�AM 0.07% 1.17

8:42:36�AM 0.03% 1.12

8:43:06�AM 0.02% 1.12

8:43:36�AM 0.02% 1.22

8:44:06�AM 0.02% 1.40

8:44:36�AM 0.01% 2.09

8:45:06�AM 0.01% 2.14

8:45:36�AM 0.01% 1.97

8:46:06�AM 0.01% 2.14



8:46:36�AM 0.01% 2.19

8:47:06�AM 0.01% 2.22

8:47:36�AM 0.01% 2.20

8:48:06�AM 0.00% 2.22

8:48:36�AM 0.00% 0.83

8:49:06�AM 0.00% 0.34

8:49:36�AM 0.00% 0.48

8:50:06�AM 0.00% 0.48

8:50:36�AM 0.00% 1.02

8:51:06�AM 0.00% 0.48

8:51:36�AM 0.00% 0.00

8:52:06�AM 0.00% 0.00

8:52:36�AM 0.00% 0.00

8:53:06�AM 0.00% 3.11

8:53:36�AM 0.00% 4.22

8:54:06�AM 0.00% 2.94

8:54:36�AM 0.00% 1.79

8:55:06�AM 0.00% 1.22

8:55:36�AM 0.00% 1.12

8:56:06�AM 0.00% 2.01

8:56:36�AM 0.01% 2.25

8:57:06�AM 0.14% 2.73

8:57:36�AM 0.19% 2.77

8:58:06�AM 0.21% 2.80

8:58:36�AM 0.22% 2.80

8:59:06�AM 0.24% 1.79

8:59:36�AM 0.24% 1.63

9:00:06�AM 0.25% 1.31

9:00:36�AM 0.28% 1.22

9:01:06�AM 0.36% 1.36

9:01:36�AM 0.41% 2.12

9:02:06�AM 0.44% 2.87

9:02:36�AM 0.50% 3.12

9:03:06�AM 0.54% 3.03

9:03:36�AM 0.56% 1.02

9:04:06�AM 0.57% 0.59

9:04:36�AM 0.56% 0.48

9:05:06�AM 0.59% 0.34

9:05:36�AM 0.66% 0.48

9:06:06�AM 0.74% 0.34

9:06:36�AM 0.82% 0.00

9:07:06�AM 0.85% 0.00

9:07:36�AM 0.68% 0.00

9:08:06�AM 0.49% 4.36

9:08:36�AM 0.52% 4.15

9:09:06�AM 0.81% 2.47

9:09:36�AM 1.13% 1.31



9:10:06�AM 1.08% 0.68

9:10:36�AM 0.21% 0.34

9:11:06�AM 0.08% 0.34

9:11:36�AM 0.09% 0.83

9:12:06�AM 0.04% 1.59

9:12:36�AM 0.03% 1.92

9:13:06�AM 0.03% 1.95

9:13:36�AM 0.03% 1.98

9:14:06�AM 0.02% 2.01

9:14:36�AM 0.02% 1.80

9:15:06�AM 0.02% 1.23

9:15:36�AM 0.02% 0.68

9:16:06�AM 0.02% 0.34

9:16:36�AM 0.02% 0.76

9:17:06�AM 0.01% 1.08

9:17:36�AM 0.01% 1.56

9:18:06�AM 0.01% 1.92

9:18:36�AM 0.01% 2.12

9:19:06�AM 0.01% 2.66

9:19:36�AM 0.01% 3.23

9:20:06�AM 0.01% 3.73

9:20:36�AM 0.01% 3.01

9:21:06�AM 0.01% 2.43

9:21:36�AM 0.01% 0.00

9:22:06�AM 0.01% 0.00

9:22:36�AM 0.01% 0.00

9:23:06�AM 0.01% 3.85

9:23:36�AM 0.01% 4.20

9:24:06�AM 0.01% 2.59

9:24:36�AM 0.01% 1.56

9:25:06�AM 0.01% 1.08

9:25:36�AM 0.00% 0.68

9:26:06�AM 0.00% 0.48

9:26:36�AM 0.02% 0.48

9:27:06�AM 0.13% 0.34

9:27:36�AM 0.16% 0.34

9:28:06�AM 0.18% 0.34

9:28:36�AM 0.20% 0.34

9:29:06�AM 0.22% 0.34

9:29:36�AM 0.24% 0.34

9:30:06�AM 0.24% 0.00

9:30:36�AM 0.25% 0.34

9:31:06�AM 0.25% 0.34

9:31:36�AM 0.25% 0.00

9:32:06�AM 0.25% 0.34

9:32:36�AM 0.25% 0.68

9:33:06�AM 0.24% 1.48



9:33:36�AM 0.23% 2.07

9:34:06�AM 0.22% 1.95

9:34:36�AM 0.21% 1.44

9:35:06�AM 0.21% 1.36

9:35:36�AM 0.21% 1.48

9:36:06�AM 0.21% 2.04

9:36:36�AM 0.21% 0.00

9:37:06�AM 0.21% 0.00

9:37:36�AM 0.22% 2.98

9:38:06�AM 0.26% 7.01

9:38:36�AM 0.31% 6.72

9:39:06�AM 0.32% 5.01

9:39:36�AM 0.35% 3.82

9:40:06�AM 0.07% 2.78

9:40:36�AM 0.03% 2.23

9:41:06�AM 0.03% 0.83

9:41:36�AM 0.03% 0.48

9:42:06�AM 0.03% 0.00

9:42:36�AM 0.03% 0.00

9:43:06�AM 0.03% 0.00

9:43:36�AM 0.03% 0.59

9:44:06�AM 0.03% 0.90

9:44:36�AM 0.03% 0.96

9:45:06�AM 0.03% 1.36

9:45:36�AM 0.03% 1.60

9:46:06�AM 0.03% 1.56

9:46:36�AM 0.03% 1.63

9:47:06�AM 0.03% 1.32

9:47:36�AM 0.04% 1.23

9:48:06�AM 0.03% 1.32

9:48:36�AM 0.04% 1.77

9:49:06�AM 0.04% 1.98

9:49:36�AM 0.04% 1.80

9:50:06�AM 0.04% 1.40

9:50:36�AM 0.04% 0.96

9:51:06�AM 0.03% 0.96

9:51:36�AM 0.04% 0.00

9:52:06�AM 0.04% 0.00

9:52:36�AM 0.03% 1.45

9:53:06�AM 0.04% 1.90

9:53:36�AM 0.04% 2.29

9:54:06�AM 0.04% 3.46

9:54:36�AM 0.03% 3.97

9:55:06�AM 0.04% 4.26

9:55:36�AM 0.03% 3.85

9:56:06�AM 0.03% 3.08

9:56:36�AM 0.03% 2.13



9:57:06�AM 0.03% 1.87

9:57:36�AM 0.03% 1.56

9:58:06�AM 0.03% 0.90

9:58:36�AM 0.03% 0.34

9:59:06�AM 0.03% 0.00

9:59:36�AM 0.03% 0.34

10:00:06�AM 0.03% 0.68

10:00:36�AM 0.03% 0.83
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