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DISCLAIMER 

ERM acts in all professional matters as a faithful advisor to the Client and exercises all reasonable 
skill and care in the provision of its professional services.  Reports are commissioned by and prepared 
for the exclusive use of the Client. They are subject to and issued in accordance with the agreement 
between the Client and ERM. ERM is not responsible for any liability and accepts no responsibility 
whatsoever arising from the misapplication or misinterpretation by third parties of the contents of its 
reports. Except where expressly stated, ERM does not attempt to verify the accuracy, validity or 
comprehensiveness of any information supplied to ERM for its reports.  

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written 
agreement of ERM.  Where site inspections, testing or fieldwork have taken place, the report is based 
on the information made available by the client or their nominees during the visit, visual observations 
and any subsequent discussions with regulatory authorities. The validity and comprehensiveness of 
supplied information has not been independently verified and, for the purposes of this report, it is 
assumed that the information provided to ERM is both complete and accurate. It is further assumed 
that normal activities were being undertaken at the site on the day of the site visit(s), unless explicitly 
stated otherwise. 
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INTRODUCTION

1. INTRODUCTION 

The Port Authority of New South Wales (NSW) has committed to undertaking air quality monitoring in 
the residential area adjacent to the White Bay Cruise Terminal (WBCT). This report presents a 
summary of monitoring data collected during January 2020. 

For additional detail regarding the history of the monitoring program, the methodology, monitoring 
station equipment and technology, please refer to any of the monthly reports prior to February 2018. 
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2. AIR QUALITY DATA 

The monitoring results are presented below with comparison to the ambient air quality criteria for SO2 
and PM2.5 provided in The Approved Methods for the Modelling and Assessment of Air Pollutants in 
New South Wales (EPA, 2017). The relevant averaging periods are 10 minutes, 1 hour and 24 hours 
for SO2, and 24 hours for PM2.5.  

The 24-hour average SO2 and PM2.5 concentrations are also compared with the data from several 
NSW Department of Planning, Industry and Environment (DPIE) monitoring sites, formerly known as 
Office of Environment and Heritage (OEH). 

2.1 Cruise Ship Days 

Cruise ship days as provided by Port Authority of NSW are shown in Table 2-1. There were 17 days 
where a cruise ship was berthed at WBCT in the month of January. There were five occasions where 
a ship was berthed overnight. There were three occasions where two cruise ships were berthed at the 
same time in different wharfs (WHT4 & WHT5).  

Table 2-1: Cruise ship days 

Arrival* Departure* Vessel Name Berth 

3/01/2020 7:32 3/01/2020 19:03 Silver Muse WHT5 

4/01/2020 6:35 4/01/2020 17:00 Noordam WHT5 

6/01/2020 6:27 6/01/2020 16:50 Regatta WHT4 

6/01/2020 6:53 6/01/2020 16:11 Maasdam WHT5 

7/01/2020 6:37 7/01/2020 17:57 Seven Seas Voyager WHT5 

8/01/2020 7:13 8/01/2020 16:04 Pacific Explorer WHT5 

16/01/2020 7:38 17/01/2020 18:01 Silver Muse WHT4 

16/01/2020 8:39 16/01/2020 17:01 Pacific Explorer WHT5 

18/01/2020 6:13 18/01/2020 17:33 Noordam WHT5 

20/01/2020 15:19 21/01/2020 23:02 Ocean Dream WHT5 

23/01/2020 6:28 23/01/2020 18:05 Seven Seas Voyager WHT5 

23/01/2020 12:46 25/01/2020 18:10 Viking Orion WHT4 

25/01/2020 8:10 25/01/2020 17:00 Pacific Explorer WHT5 

26/01/2020 7:08 26/01/2020 17:59 Pacific Aria WHT5 

28/01/2020 6:48 28/01/2020 16:11 Pacific Explorer WHT5 

29/01/2020 11:05 30/01/2020 19:09 Seven Seas Voyager WHT5 

*Shipping times provided in local time.  Local standard time used elsewhere. 
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2.2 10-minute Average Sulfur Dioxide Concentrations 

A time-series plot of 10-minute average SO2 concentrations for January 2020 is provided in Figure 
2-1. No exceedances of the 10-minute average air quality criterion for SO2 were recorded during the 
reporting period. 

The highest 10-minute average SO2 concentration (18 µg/m3) was recorded on 4 January at 
21:10 am, at a time when there was a cruise ship berthed. This concentration is approximately 3% of 
the NSW Environmental Protection Authority (EPA) criterion. 

 
Note: Blue shading indicates cruise ship days, not arrival and departure times. Arrival and departure times are provided in Table 2.1. 

Figure 2-1: 10-minute average SO2 concentrations 

There was an issue with the SO2 analyser from the 30 January until the end of the month due to a 
flow drop. Data could not be collected for those two days (30-31 January).  

2.3 1-hour Average Sulfur Dioxide Concentrations 

A time series plot of the 1-hour average SO2 concentration for January 2020 is shown in Figure 2-2. 
No exceedances of the 1-hour air quality criterion for SO2 were recorded during the reporting period. 
The highest 1-hour average SO2 concentration (16 µg/m3) was recorded on 4 January at 21pm, at a 
time when there was a cruise ship berthed. This concentration is approximately 3% of the NSW EPA 
criterion.
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AIR QUALITY DATA

 
Note: Blue shading indicates cruise ship days, not arrival and departure times. Arrival and departure times are provided in Table 2.1. 

Figure 2-2: 1-hour average SO2 concentrations 

 

2.4 24-hour Average Sulfur Dioxide Concentrations 

Time-series plots of 24-hour average SO2 concentrations at WBCT and selected NSW DPIE urban 
background sites in Sydney are shown in Figure 2-3. The selected DPIE monitoring sites that 
measure SO2 include Rozelle, Bringelly, Chullora, Richmond, Bargo, Campbelltown and Cook and 
Phillip Park (Sydney CBD).  24-hour average SO2 concentrations measured at White Bay are within 
the EPA criterion and are shown against those measured by DPIE stations in the region. 

The highest 24-hour average SO2 concentration (8 µg/m³) was recorded on 21 January, at a time 
when there was a cruise ship berthed.  

It is flagged that measurements at WBCT appear inconsistent with those measured by DPIE stations 
in the region, during both periods when ships are / are not in berth.  

The data validation process has identified that there has been a positive drift within the zero 
calibration for SO2 during January. While this drift has not been large enough to warrant data 
invalidation (according to data validation protocols), this issue has been identified and will be 
evaluated further during monthly maintenance checks of the instrumentation. 
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AIR QUALITY DATA 

 
Note: Blue shading indicates cruise ship days, not arrival and departure times. Arrival and departure times are provided in Table 2.1. Zero data are graphed with a minor accentuation for visual purposes. 

Figure 2-3:  24-hour average SO2 concentrations at WBCT and DPIE monitoring sites
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2.5 24-hour Average PM2.5 Concentrations 

Time-series plots of 24-hour average PM2.5 concentrations at WBCT and selected DPIE monitoring 
sites are shown in Figure 2-4. Of the DPIE sites in Sydney, PM2.5 is measured at a range of locations, 
including Rozelle, Liverpool, Chullora, Richmond, Campbelltown, Camden and Cook and Phillip.  

There were nine exceedances of the NSW EPA 24-hour PM2.5 criterion (25 µg/m3), due to bushfire 
activity in the region. These exceedances occurred on the following dates:  

 1/01 (31 µg/m3); 

 2/01 (29 µg/m3); 

 4/01 (38 µg/m3); 

 5/01 (42 µg/m3); 

 8/01 (117 µg/m3);  

 11/01 (30 µg/m3); 

 12/01 (47 µg/m3);  

 17/01 (42 µg/m3); and  

 24/01 (41 µg/m3).   

As shown in the figure, measurements were generally consistent with DPIE stations elsewhere within 
the region over this period, notably the DPIE Rozelle monitoring station that is located in parkland 
approximately 2 km to the west of the WBCT monitoring station. A review of satellite imagery shows 
the presence of bushfire smoke on these dates1,2,3,4,5,6,7,8,9. 

                                                      
1 https://worldview.earthdata.nasa.gov/?v=147.00160381675786,-36.6793486863111,154.88539287925786,-32.9439971238111&t=2020-01-01-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 
2 https://worldview.earthdata.nasa.gov/?t=2020-01-02-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 
3 https://worldview.earthdata.nasa.gov/?v=148.15444337337107,-35.49869164915075,156.03823243587107,-31.76334008665075&t=2020-01-04-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 
4 https://worldview.earthdata.nasa.gov/?v=147.2204943249277,-36.59465878344702,155.11356935805492,-32.854907513570694&t=2020-01-05-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 
5 https://worldview.earthdata.nasa.gov/?t=2020-01-08-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 

6 https://worldview.earthdata.nasa.gov/?v=135.57394278986845,-40.98462763820453,167.10909903986845,-26.04322138820453&t=2020-01-11-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 

7 https://worldview.earthdata.nasa.gov/?v=135.55537084861405,-40.99342705295718,167.12767098112286,-26.034421973451877&t=2020-01-12-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 

8 https://worldview.earthdata.nasa.gov/?v=137.10211399243178,-41.432838882025734,168.63727024243178,-26.491432632025734&t=2020-01-17-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 

9 https://worldview.earthdata.nasa.gov/?t=2020-01-24-
T23%3A16%3A38Z&l=MODIS_Aqua_Thermal_Anomalies_All,MODIS_Aqua_Thermal_Anomalies_Night,MODIS_Aqua_Thermal_Anomalies_Day,Reference_Labels(hidd
en),Reference_Features(hidden),Coastlines,VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Te
rra_CorrectedReflectance_TrueColor 
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Note: Blue shading indicates cruise ship days, not arrival and departure times. Arrival and departure times are provided in Table 2.1. 

Figure 2-4:  24-hour average PM2.5 concentration at WBCT and DPIE monitoring sites
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2.6 Summary Statistics 

Summary statistics for the SO2 and PM2.5 concentrations at WBCT are shown in Table 2-2.  

Table 2-2:  Summary statistics for SO2 and PM2.5 concentrations at WBCT 
(µg/m³) 

Pollutant: SO2 PM2.5 

Averaging period: 10 minute 1 hour 24 hour 24 hour 

Criterion: 712 570 228 25 

Mean 4 4 4 23 

Median 4 4 4 19 

Standard deviation 2 2 2 21 

Sample variance 6 5 4 432 

Range 18 16 7 113 

Minimum 0 0 1 4 

Maximum 18 16 8 117 

Maximum (cruise ship day) 18 16 8 117 
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3. METEOROLOGICAL DATA 

A wind rose showing the frequency of counts by wind direction for the reporting period is shown in 
Figure 3-1. Guidance on the interpretation of wind roses is provided in the monthly reports prior to 
March 2018. 

 

 

Figure 3-1:  Wind rose for the reporting period  
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4. DATA AVAILABILITY 

Data availability for SO2 and PM2.5 during the reporting period, based on the 5-minute average values, 
is shown in Table 4-1. An output summary and data distribution for 5-minute values of wind speed 
(m/s), wind direction, SO2 (µg/m3) and PM2.5 (µg/m3) concentrations are shown in Figure 4-1. Blue 
bars below each parameter represent captured data and the red bars represent missing data.  

 

Table 4-1: Data availability and summary statistics for SO2 and PM2.5 

(5-minute reported values) 

Statistic SO2 PM2.5 

Possible values 7,910 8,909 

Missing values 1018 20 

Availability (%) 88.6 99.8 

95th percentile (µg/m3) 7.8 80 

 
The month of January presents a lack of SO2 data at the end of the month due to an issue with the 
analyser flow. This fact is further explained in previous sections. 
 

 

Figure 4-1:  Output summary and data distribution  
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