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1.0 Executive Summary 

This report contains the meteorological, gaseous and particulate data from the Clem 7 
ambient air quality monitoring network located at Hawthorne Street, Royal Brisbane 
Hospital, Northey Street and Landcenter for September 2017. 

The tables and graphs on the following pages summarise the maximum measured values for 
each pollutant during this period.  

Exceedences: 

There were three measured exceedence of the EPP (Air) goals and NEPM Standards during 
the reporting period. 

Notes: 

Measurement of a number of parameters in this report does not comply with applicable standards 
ŀƴŘκƻǊ ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴΦ tƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǎŜŎǘƛƻƴ оΦоΦм ŦƻǊ 
details. 

The CO analysers at Hawthorne Street and Northey Street have been removed due to instrument 
faults and therefore no data is reflected in this report. The analyser at Northey Street was disabled in 
the logger on 18/07/2017, following numerous identified faults.  

The NOx analysers at Hawthorne Street and Royal Brisbane Hospital have been disabled due to 
ongoing issues with condensation entering the sample lines from outside the shelter. The NOx 
analyser at Northey Street was disabled in the logger on 03/07/2017 following on-going instrument 
faults. 

Meteorological data for Hawthorne Street is included for reference purposes only due to the 
elevation of these parameters. The mast was removed for repairs by BMS on 18/10/2016 with the 
meteorological parameters currently at a height of 2.5m above ground level.  

Wind data at Royal Brisbane Hospital is not reflected in this report due to a break in the cable wire 
for the instrument. Wind data from nearby Northey Street has been used for graphs and tables. 

Due to a Coarse cooler failure at Landcenter, data for PM10 has been invalidated. 

Please note: Breakdowns and repairs are not currently being actioned as requested by BMS. 
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Table 1: Maximum values for Hawthorne Street  

Parameter EPP Goal 
Averaging 

Period 
Maximum 

Value 
Wind 

Direction 
Date & Time 

NO2 120 ppb 1-hour - - - 

CO 9 ppm 8-hours - - - 

PM2.5 
 25 µg/m3 24-hours 31.2 51 04/09/2017 

PM10  50 µg/m3 24-hours 47.4 51 04/09/2017 
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Table 2: Maximum values for Royal Brisbane Hospital  

Parameter EPP Goal 
Averaging 

Period 
Maximum 

Value 
Wind 

Direction1 
Date & Time 

NO2 120 ppb 1-hour  - - - 

CO 9 ppm 8-hours 0.9 68 29/09/2017 00:00 

PM2.5 25 µg/m3 24-hours 17.1 68 04/09/2017 

PM10 50 µg/m3 24-hours 31.4 258 29/09/2017 

                                                           
1 Data used from nearby Northey Street. Refer to 1.0 Executive Summary for details. 
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Table 3: Maximum values for Northey Street  

Parameter EPP Goal 
Averaging 

Period 
Maximum 

Value 
Wind 

Direction 
Date & Time 

NO2 120 ppb 1-hour - - - 

CO 9 ppm 8-hours - - - 

PM2.5 25 µg/m3 24-hours 28.0 68 04/09/2017 

PM10 50 µg/m3 24-hours 42.7 68 04/09/2017 
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Table 4: Maximum values for Landcenter 

Parameter EPP Goal 
Averaging 

Period 
Maximum 

Value 
Wind 

Direction 
Date & Time 

NO2 120 ppb 1 hour 36 19 07/09/2017 22:00 

CO 9 ppm 8 hours 0.4 0 01/09/2017 10:00 

PM2.5 25 µg/m3 24 hours 30.2 359 04/09/2017 

PM10 50 µg/m3 24 hours - - - 
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2.0 Introduction 

Ecotech Pty Ltd was commissioned by Brisbane Motorway Services (BMS) to provide 
monitoring and data reporting for the Clem7 ambient air quality monitoring network, 
located as detailed in Table 5. Ecotech commenced data collection from the Clem7 
stations on the 1st May 2012.   

This report presents the data for September 2017. 

¶ Describes air quality measurements 

¶ Compares monitoring results  

¶ Has been quality assured 

¶ Complies with NATA accreditation requirements, where applicable  

   

3.0 Monitoring and Data Collection 

3.1 Siting Details 

The sites consist of four ambient air quality monitoring stations. Station location and 

parameters monitored are described below. 

  

Table 5: BMS Clem 7 monitoring site locations  

Site Name Geographical Coordinates 
Height Above 

Sea Level 

Hawthorne Street S 27°29.240' E 153°1.901' 25m 

Royal Brisbane Hospital S 27°26.930' E 153°1.645' 28m 

Northey Street S 27°26.512' E 153°1.636' 4m 

Landcenter S 27°29.085' E 153°2.131' 14m 
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Siting audits were conducted to assess for compliance with AS/NZS 3580.1.1:2016 Methods 
for sampling and analysis of ambient air. 

The siting of the Royal Brisbane Hospital and Landcenter stations complies with the 
guidelines in AS/NZS 3580.1.1:2016. The stations are classified as neighbourhood stations 
according to AS/NZS 3580.1.1:2016. 

The siting of the Hawthorne Street and Northey Street station do not fully comply with the 
guidelines in AS/NZS 3580.1.1:2016. Refer to section 3.3.1 for further details. 

 

 

Figure 1: Clem7 monitoring network station locations 
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3.2 Monitored Parameters 

Table 6 below details the parameters monitored and the instruments used at the 
Clem 7 monitoring stations. Appendix 1 defines any abbreviated parameter names 
used throughout the report. 

For meteorological sensors, the elevation given in the table below is the height 
above ground level at the monitoring stations.  

Table 6: Parameters measured at the Clem7 monitoring network 

Parameter Measured Instrument Method Used 

CO Thermo 48i ς infrared absorption 

NO, NO2, NOx Thermo 42i - chemiluminescence 

TSP 
Lear Siegler Australasia PK-2100 High Volume Sampler ς 

gravimetric filter weighing method 

PM10 
Thermo 1405 - TEOM (Tapered Element Oscillating 

Microbalance) 

PM2.5 
Thermo 1405 - TEOM (Tapered Element Oscillating 

Microbalance) 

Wind Speed (10m) RM Young 05103V2 - cup and vane 

Wind Direction (10m) RM Young 05103V2 - cup and vane 

Sigma (10m) Calculation 

Ambient Temperature (10m) RM Young 41382V ς 100 Ohm Platinum RTD 

Relative Humidity (10m) RM Young 41382V ς Rotronic Hygromer 

Solar Radiation (10m) RM Young 70201 ς Pyranometer 

  

                                                           
2 Instrument does not meet Australian Standards 
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3.3 Data Collection Methods 

Table 7 and 8 below shows the methods used for data collection. Any deviations from 
the stated methods are detailed in section 3.3.1. 

Table 7: Gaseous and Particulate Methods  

Parameter 
Measured 

Data Collection 
Methods Used 

Description of Method 

NO, NO2, NOx 

AS 3580.5.1-2011 
Methods for sampling and analysis of ambient air. Method 5.1: 

Determination of oxides of nitrogen ς chemiluminescence method 

Ecotech Laboratory 
Manual  

In-house method 6.1 Oxides of nitrogen by chemiluminescence 

CO 

AS 3580.7.1-2011 
Methods for sampling and analysis of ambient air. Method 7.1: 

Determination of carbon monoxide - direct reading instrumental 
method 

Ecotech Laboratory 
Manual 

In-house method 6.3 Carbon monoxide by gas filter correlation 
spectrophotometry 

PM10 (TEOM) 

AS/NZ 3580.9.13-
2013 

Methods for sampling and analysis of ambient air. Method 9.13: 
Determination of suspended particulate matter ς PM2.5 continuous 

direct mass method using a tapered element oscillating microbalance 
analyser. 

Ecotech Laboratory 
Manual  

In-house method 7.3- Particulates - PM2.5, PM10 by TEOM 

PM2.5 (TEOM) 

AS/NZ 3580.9.13-
2013 

Methods for sampling and analysis of ambient air. Method 9.13: 
Determination of suspended particulate matter ς PM2.5 continuous 

direct mass method using a tapered element oscillating microbalance 
analyser. 

Ecotech Laboratory 
Manual  

In-house method 7.3- Particulates - PM2.5, PM10 by TEOM 

TSP (HiVol) 

AS/NZ 3580.9.3-2003 
Methods for sampling and analysis of ambient air. Method 9.3: 

Determination of suspended particulate matter ς Total suspended 
particulate matter (TSP) ς High volume sampler gravimetric method   

Ecotech Laboratory 
Manual 

In-house method 7.1 ς Particulates ς PM2.5, PM10, total suspended by 
high volume sampler and gravimetric techniques 
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Table 8: Meteorological Methods 

Parameter 

Measured 

Data Collection 

Methods Used 
Description of Method 

Vector Wind 

Speed 

(Horizontal) 

AS 3580.14-2014 

Methods for sampling and analysis of ambient air. Method 14: 

Meteorological monitoring for ambient air quality monitoring 

applications 

Ecotech Laboratory 

Manual 
In-house method 8.1 Wind speed (Horizontal) by anemometer 

Vector Wind 

Direction 

AS 3580.14-2014 

Methods for sampling and analysis of ambient air. Method 14: 

Meteorological monitoring for ambient air quality monitoring 

applications 

Ecotech Laboratory 

Manual 
In-house method 8.3 Wind direction by anemometer 

Sigma 

AS 3580.14-2014 

Methods for sampling and analysis of ambient air. Method 14: 

Meteorological monitoring for ambient air quality monitoring 

applications 

Ecotech Laboratory 

Manual 
In-house method 8.3 Wind direction by anemometer 

Ambient 

Temperature 

AS 3580.14-2014 

Methods for sampling and analysis of ambient air. Method 14: 

Meteorological monitoring for ambient air quality monitoring 

applications 

Ecotech Laboratory 

Manual 

In-house method 8.4 Temperature ambient by thermoelectric 

techniques 

Relative 

Humidity 

AS 3580.14.2014 

Methods for sampling and analysis of ambient air. Method 14: 

Meteorological monitoring for ambient air quality monitoring 

applications 

Ecotech Laboratory 

Manual 

In-house method 8.5 ς Relative humidity by hygrometer 

Solar Radiation 

AS 3580.14.2014 

Methods for sampling and analysis of ambient air. Method 14: 

Meteorological monitoring for ambient air quality monitoring 

applications 

Ecotech Laboratory 

Manual 

In-house method 8.6 ς Solar radiation by pyranometer and net 

pyrradiometer 
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3.3.1 Compliance with Standards 

Unless stated below, parameters are monitored at the Clem7 monitoring networks 
according to the methods detailed in Table 7 and 8 above.  

At all Clem 7 sites; 

¶ Due to the configuration and small volume of the equipment enclosures, rack 
temperature is not able to be maintained within the specified deviation from the 
set point (±3°C) mandated by AS/NZS 3580.5.1.  

¶ Measurement of solar radiation does not comply with AS/NZS 3580.14 and are 
ƴƻǘ ŎƻǾŜǊŜŘ ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴ ŘǳŜ ǘƻ ƻǾŜǊŘǳŜ ƻǊ ŀōǎŜƴǘ 
calibrations. 

¶ Wind sensors RM Young 05103 do not comply with the performance 
ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ !{κb½{ орулΦмп ŀƴŘ Řŀǘŀ ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! 
scope of accreditation. In addition, measurement of wind speed and direction at 
all sites does not comply with AS/NZS 3580.14 due to overdue calibration. 

¶ The method used to measure PM10 (AS/NZ 3580.9.13-2013) sites is not covered 
ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎcreditation. Australian Standard AS/NZ 3580.9.13-
2013 Methods for sampling and analysis of ambient air. Method 9.8: 
Determination of suspended particulate matter ς PM2.5 continuous direct mass 
method using a tapered element oscillating microbalance analyser does not 
specifically cover the measurement of PM10 by 1405-DF, however this is the most 
applicable standard to this type of instrument. In addition, measurement of PM10 
at all sites does not comply with the requirements of AS/NZS 3580.9.13 due to 
overdue maintenance including noise checks. 

¶ aŜŀǎǳǊŜƳŜƴǘ ƻŦ ¢{t ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴ 
and does not comply with AS/NZS 3580.9.3 due to overdue pressure and 
temperature calibration. 

In addition to the above, the following is applicable as listed below; 

Hawthorne Street 

¶ The location of the monitoring station does not fully comply with the guidelines 
of AS/NZS 3580.1.1-2016: Methods for Sampling and Analysis of Ambient Air - 
Guide to Siting Air Monitoring Equipment due to the proximity of nearby trees.  

¶ Siting of the wind speed and wind direction sensors at Hawthorne Street does 
not meet AS/NZS 3580.14 guidelines, due to possible air flow disturbances 
caused by nearby trees at Hawthorne Street. 

¶ Meteorological sensors (wind speed, wind direction, sigma, ambient 
temperature and relative humidity) at Hawthorne Street are currently located at 
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approximately 2.5m elevation. BMS technicians removed the faulty mast on 
18/10/2016 for servicing. Maintenance has been temporarily suspended pending 
re-installation of the mast. Measurement of these parameters does not meet 
!ǳǎǘǊŀƭƛŀƴ {ǘŀƴŘŀǊŘ !{κb½{ орулΦмп ŀƴŘ ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ 
of accreditation due to the sensor elevation and overdue maintenance and 
calibrations.  

¶ Measurement of gaseous parameters (CO, oxides of nitrogen) at Hawthorne 
{ǘǊŜŜǘ ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ 9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴ ŀƴŘ ŘƻŜǎ ƴƻǘ 
comply with AS/NZS 3580.5.1 / AS/NZS 3580.7.1 (as applicable) due to oxides of 
nitrogen analyser overdue converter efficiency check, multipoint linearity check 
and overdue gas diluter calibration and leak check. 

¶ The NOx instrument was disabled on 30/01/2017 due to ongoing issues with 
condensation in the sample lines. Awaiting further instructions from BMS before 
proceeding with repairs.  

¶ Due to a faulty CO instrument motor, the unit was removed from site on 
29/11/2016 and are awaiting further instructions from BMS on how to proceed. 

Royal Brisbane Hospital  

¶ Siting of the wind speed and wind direction sensor does not meet AS/NZS 
3580.14 guidelines, due to possible air flow disturbances caused by a building 
wall on one side of the site. 

¶ Measurement of ambient temperature and relative humidity does not meet 
Australian Standard AS/NZS 3580.14 requirements and is not covered by 
9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴ ŘǳŜ ǘƻ ƻǾŜǊŘǳŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ 
calibrations. 

¶ Following continuous issues with condensation in the sample lines causing the 
NOx instrument to fail, the instrument was disabled on 25/01/2017 until further 
instructions are received from BMS to resolve. 

Northey Street 

¶ The location of the monitoring station does not fully comply with the guidelines 
of AS/NZS 3580.1.1-2016: Methods for Sampling and Analysis of Ambient Air - 
Guide to Siting Air Monitoring Equipment due to the proximity of nearby trees.  

¶ Measurement of ambient temperature and relative humidity does not meet 
Australian Standard AS/NZS 3580.14 requirements and is not covered by 
9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴΣ ŘǳŜ ǘƻ ƻǾŜǊŘǳŜ ŎŀƭƛōǊŀǘƛƻƴǎΦ 

¶ Measurement of gaseous parameters (CO, oxides of nitrogen) is not covered by 
9ŎƻǘŜŎƘΩǎ b!¢! ǎŎƻǇŜ ƻŦ ŀŎŎǊŜŘƛǘŀǘƛƻƴ ŀƴŘ ŘƻŜǎ ƴƻǘ ŎƻƳǇƭȅ ǿƛǘƘ !{κb½{ 
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3580.5.1 / AS/NZS 3580.7.1 (as applicable), due to overdue calibration system 
proficiency audit, gas diluter calibration and leak check. 

¶ Due to on-going issues with the CO instrument, following routine maintenance 
on 18/07/2017 the instrument was removed from site and disabled in the logger. 

Landcenter 

¶ Following the identification of a cooler failure on the FDMS instrument for PM 
Coarse, data for reported PM10 has been invalidated. Ecotech are awaiting further 
instruction from BMS regarding repairs. 
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3.3.2 Data Acquisition 
 

Data acquisition is performed using a PC based WinAQMS logger (using WinAQMS® 
Version 2.0) situated at each of the monitoring sites. Each site is equipped with a 3G 
modem for remote data collection. The recorded data is remotely collected from the 
!va{ ƭƻƎƎŜǊǎ ƻƴ ŀ Řŀƛƭȅ ōŀǎƛǎ όǳǎƛƴƎ !ƛǊƻŘƛǎϰ ±ŜǊǎƛƻƴ рΦ1ύ ŀƴŘ ǎǘƻǊŜŘ ŀǘ 9ŎƻǘŜŎƘΩǎ 
Environmental Reporting Services (ERS) department in Melbourne, Australia. Data 
samples are logged in 5-minute intervals.  

Ambient readings are collected from all sensors and analysers at approximately 10 
second intervals.  These readings are then averaged and stored for each parameter 
as 5-minute averages. 

During automatic zero and span operations readings are ŦƭŀƎƎŜŘ ǿƛǘƘ ŀ ά{Ǉŀƴέ ƻǊ 
ά½ŜǊƻέ ǎǘŀǘǳǎΦ  ¦Ǉ ǘƻ пл minutes of ambient readings are not measured during this 
period.   

3.4 Data Validation and Reporting 

3.4.1 Validation  

The Ecotech ERS department perform daily data checks to ensure maximum data 
capture rates are maintained. Any equipment failures are communicated to the 
responsible field engineers for urgent rectification. Ecotech ERS maintains two 
distinct databases containing non-validated and validated data respectively.  

The validated database is created by duplicating the non-validated database and 
then flagging data affected by instrument faults, calibrations and other maintenance 
activities. The data validation software requires the analyst to supply a valid reason 
(e.g. backed by maintenance notes, calibration sheets etc.) in the database for 
flagging any data as invalid.    

Validation is performed by the operator, and the validation is reviewed. All data is 
checked and graphs and reports are generated based on the verified 1-hour, 8-hour 
and 24-hour data.  

3.4.2 Reporting 

The reported data is in three Microsoft Excel format files nŀƳŜŘ άBMS Clem7 
Monthly Data Report Sep-17.xlsέ, ά/ƭŜƳт ±ŀƭƛŘŀǘŜŘ !ƴƴǳŀƭ aŜŀƴ 5ŀǘŀ wŜǇƻǊǘ ¸ŜŀǊ-
To-Date Sep-17ΦȄƭǎέ and ά/ƭŜƳт ±ŀƭƛŘŀǘŜŘ !ƴƴǳŀƭ aŜŀƴ 5ŀǘŀ wŜǇƻǊǘ CƛƴŀƴŎƛŀƭ ¸ŜŀǊ 
17-18 Sep-17.xlsέΦ  
 
BMS Clem7 Monthly Data Report Sep-17 is validated monthly dust data and the TSP 
weighing results represented in this report. The file consists of eight Excel 
worksheets: 
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1. Cover 
2. 5-minute Data 
3. 1-Hour Data 
4. Daily Data 
5. TSP ς Hawthorne Str 
6. TSP ς Royal Brisbane Hospital 
7. TSP ς Northey St 
8. TSP ς Landcenter 

 
Clem7 Validated Annual Mean Data Report Year-To-Date Sep-17 is validated monthly 
data as presented in this and previous reports for the calendar year to date. The file 
consists of nine Excel worksheets: 
 
1. Cover 
2. YTD 2017 PM2.5 5-minute Data 
3. YTD 2017 PM2.5 1-hour Data 
4. YTD 2017 PM2.5 Daily Data 
5. YTD 2017 PM2.5 Monthly Data 
6. YTD 2017 PM10 5-minute Data 
7. YTD 2017 PM10 1-hour Data 
8. YTD 2017 PM10 Daily Data 
9. YTD 2017 PM10 Monthly Data 
 
Clem7 Validated Annual Mean Data Report Financial Year 17-18 Sep-17 is validated 
monthly data as presented in this and previous reports for the financial year to date. 
The file consists of nine Excel worksheets: 
 
1. Cover 
2. FY16-17 PM2.5 5-minute Data 
3. FY16-17 PM2.5 1-hour Data 
4. FY16-17 PM2.5 Daily Data 
5. FY16-17 PM2.5 Monthly Data 
6. FY16-17 PM10 5-minute Data 
7. FY16-17 PM10 1-hour Data 
8. FY16-17 PM10 Daily Data 
9. FY16-17 PM10 Monthly Data 
 
The data contained in these reports is based on Australian Eastern Standard Time.   
 
All averages are calculated from the 5-minute data.  Averages are based on a 
minimum of 75% valid readings within the averaging period. Where data capture is 
low for a particular parameter, summary values (e.g. monthly maximum and 
minimum) may be based on less than 75% valid samples. The reader should use 
caution when interpreting these values as they may not be representative of 
conditions for the entire sample period. 
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Averaging periods of 8-hours or less are reported for the end of the period, i.e. the 
hourly average 02:00am is for the data collected from 1:00am to 2:00am. One-hour 
averages are calculated based on a clock hour. One day and 1-year averages are 
calculated based on calendar days. 

Wind Data Reporting 

Wind speed, wind speed gust and wind direction data associated with calm wind 
conditions are reported in accordance with the requirements of AS 3580.14 2014. 
Calm wind conditions are defined as wind speeds below the starting threshold of the 
wind speed / direction sensors. Sensor starting thresholds are given in Table 10 
ǳƴŘŜǊ άaŜŀǎǳǊŜƳŜƴǘ wŀƴƎŜέΦ  

In this report, calm wind speed readings in tabulated data are reported as 0 m/s. 
Wind direction readings during calm periods are excluded from the tabulated data 
(reported as nulls). 

Calm readings are excluded from wind roses; however, the percentage of calm data 
is indicated at the bottom of the graph. In all other graphic representations of the 
data, wind speed wind and direction values are reported as logged, without calm 
filters applied. 

 

  



Clem 7 Ambient Air Quality Monitoring 
Network 
Report No: DAT12461 
 

Brisbane Motorway Services  

 

 

Page 29 of 100 
 
 

4.0 Air Quality Standards 

The air quality standards for pollutants monitored at the Clem7 monitoring network are 

based on the Australian National Environmental Protection (Ambient Air Quality) Measure 

(NEPM) ς 2011. These air quality standards are shown in Tables 9 and 10 below.  

Table 9: Clem7 Air Quality Standards (NEPM) 

Parameter Time Period 
Exceedence 

Level 
Units 

Maximum allowable 
exceedences 

CO 
8 hours 

(rolling, based on 1-hour averages) 
9.0 ppm 1 day a year 

NO2 1 hour 120 ppb 1 day a year 

NO2 1 year 30 ppb None 

PM10 1 day 50 µg/m3 None (see note) 

PM10 1 year 25 µg/m3 None (see note) 

PM2.5 1 day 25 µg/m3 None (see note) 

PM2.5 1 year 8 µg/m3 None (see note) 
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Table 10: Clem7 Air Quality Goals (Queensland Environmental Protection Air Policy 2008) 

Parameter Time Period 
Exceedence 

Level 
Units 

Maximum allowable 
exceedences 

CO 
8 hours 

(rolling, based on 1-hour averages) 
9.0 ppm 1 day a year 

CO (CoG) 
8 hours 

(rolling, based on 1-hour averages) 
8.0 ppm 1 day a year 

NO2 1 hour 120 ppb 1 day a year 

NO2 1 year 30 ppb None 

PM10 1 day 50 µg/m3 None  

PM2.5 1 day 25 µg/m3 None  

PM2.5 1 year 8 µg/m3 None 

 

Note: 

Exceptional events are excluded from this standard. As per the Ambient Air Quality 

NEPM, Exceptional event means a fire or dust occurrence that adversely affects air 

quality at a particular location, and causes an exceedence of 1-day average standards in 

excess of normal historical fluctuations and background levels, and is directly related to: 

bushfire, jurisdiction authorised hazard reduction burning; or continental scale 

windblown dust. 

Ecotech will include any valid data identified as being associated with an exceptional 

event in all report tables and graphic representations. However, 1-day averages 

associated with exceptional events will not be counted as exceedences of the Air Quality 

standard. 

  



Clem 7 Ambient Air Quality Monitoring 
Network 
Report No: DAT12461 
 

Brisbane Motorway Services  

 

 

Page 31 of 100 
 
 

5.0 Calibrations and Maintenance 

5.1 Units and Uncertainties 

The uncertainties for each parameter have been determined by the manufacturers 
ǘƻƭŜǊŀƴŎŜ ƭƛƳƛǘǎ ƻŦ ǘƘŜ ŜǉǳƛǇƳŜƴǘΩǎ ǇŀǊŀƳŜǘŜǊǎΣ ŀƴŘ ōȅ ǘƘŜ data collection standard 
method. 

The reported uncertainties are expanded uncertainties, calculated using coverage 
factors which give a level of confidence of approximately 95%. 

Table 11: Units and Uncertainties 

Parameter Units Resolution Uncertainty 
Measurement 

Range 

NO, NOx 

(Thermo 42i) 
ppb 1 ppb 

± 13 ppb or 10% of reading, whichever is 

the greater 

K factor of 2.0 

0 ppb to 500 ppb 

NO2 

(Thermo 42i) 
ppb 1 ppb 

± 17 ppb 

K factor of 2.0 
0 ppb to 500 ppb 

CO  
(Thermo 48i) 

ppm 0.1 ppm 

± 1 ppm or 10% of reading, whichever is 

the greater 

K factor of 2.0 

0 ppm to 100 ppm 

TSP µg/m3 0.1 µg/m3 
11% of reading or ±0.70 µg/m3, whichever 

is the greater. 
K factor of 1.96 

7 µg/m3 to full scale 

PM10, PM2.5 
(TEOM) 

µg/m3 0.1 µg/m3 
°5.0 mg/m3 or 3.6% of reading, whichever 

is the greater 
K factor of 1.96 

0 µg/m3 to 1 g/m3 

Vector Wind 
Speed 

m/s 0.1 m/s 
°0.4 m/s or 2.0% of reading, whichever is 

greater 
K factor of 2.0 

0 m/s to 15 m/s 

Vector Wind 
Direction 

Deg 1 deg 
°4 deg 

K factor of 2.0 
0 - 360 deg 

Solar Radiation W/m2 1 W/m2 
±15 W/m² or 3% of reading, whichever is 

greater 
K factor of 2.0 

0 to 1100 W/m2 

Ambient 
Temperature 

ɕ/ лΦмɕ/ 
± 0.6ɕ/ 

K factor of 2.0 
лɕ/ ǘƻ рлɕ/ 
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Parameter Units Resolution Uncertainty 
Measurement 

Range 

Relative 
Humidity 

% 1% 
± 6% 

K factor of 2.0 
0-100% 
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5.2 Automatic Calibration Checks 

Automatic span and zero calibration checks run each night for gaseous parameters. 

See Table 12 below for additional details.  Data points associated with these checks 

are invalidated but are not referred to in the Valid Data Exception Tables.   

 

Table 12: Automatic span and zero calibration checks for NOx, NO2, NO and CO 

Station 
Span / Zero cycle time  

(approximate) 

Hawthorne Street 01:00 ς 01:55 

Royal Brisbane Hospital 01:00 ς 01:55 

Northey Street 01:00 ς 01:55 

Landcenter 01:00 ς 01:55 

 

5.3 Maintenance 

 
Please refer to Section 8.0 Site Logs for detailed maintenance logs. 
 

5.3.1 Maintenance Notes 
 
Dust data across all sites is affected by unstable shelter temperature controlled by the air 
conditioner. The FDMS instruments are sensitive to minor changes in temperature resulting 
in patches of noisy data, especially overnight when temperatures are cooler. A number of 
adjustments to the air conditioner have been tried over time at all sites without success. 
 
Note: The mast at Hawthorne Street was lowered and removed by BMS technicians on 
18/10/2016 for off-site maintenance. Meteorological instruments were removed and 
maintenance tasks were performed. All data for wind speed, wind direction, sigma, ambient 
temperature and relative humidity are currently at 2.5m elevation, and data in this report is 
included for reference purposes only.  
 

5.3.2 Calibration and Maintenance Summary Tables 

The last calibrations for the following parameters were performed on the indicated 
dates.  Data supplied after this time is subject to verification, to be performed at the 
next calibration cycle.   
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Tables 13, 14, 15 and 16 indicate when the particulate, gas and meteorological 
equipment were last calibrated.   

Table 13: Maintenance Table Hawthorne Street  

Parameter 
Date of Last 
Maintenance 

Maintenance Type 
Last 

Calibration 
Date 

 Calibration 
Cycle 

NO, NO2, NOx 30/01/2017 Instrument shutdown 24/01/2017 Monthly 

CO 29/11/2016 Instrument shutdown 03/11/2016 Monthly 

PM2.5, PM10 23/08/2017 Monthly 23/08/2017 6-monthly 

TSP 29/09/2017 Weekly filter change 29/09/2017 2-monthly 

AT, RH3 13/06/2016 Monthly 06/05/2015 Yearly 

Solar Radiation3 19/07/2016 Monthly Not available Yearly 

WS, WD3 23/08/2017 3-monthly 24/10/20144 Yearly 

  
 
  

                                                           
3 Maintenance temporarily suspended. See 3.3.1 for details 
4 On-site function check only 
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Table 14: Maintenance Table Royal Brisbane Hospital  

Parameter 
Date of Last 
Maintenance 

Maintenance Type 
Last 

Calibration 
Date 

Calibration 
Cycle 

NO, NO2, NOx 25/01/2017 Instrument shutdown 15/12/2016 Monthly 

CO 08/08/2017 Monthly 08/08/2017 Monthly 

PM2.5, PM10 08/08/2017 6-Monthly 08/08/2017 6-monthly 

TSP 29/09/2017 Weekly filter change 29/09/2017 2-monthly 

AT, RH 08/08/2017 6 Monthly 08/08/20175 Yearly 

Solar Radiation 08/08/2017 Monthly Not available Yearly 

WS, WD 08/08/2017 3-monthly 18/09/20156 Yearly 

 

Table 15: Maintenance Table Northey Street  

Parameter 
Date of Last 
Maintenance 

Maintenance Type 
Last 

Calibration 
Date 

 Calibration 
Cycle 

NO, NO2, NOx 03/07/2017  Instrument shutdown 14/06/2017 Monthly 

CO 18/07/2017 6-monthly 18/07/2017 Monthly 

PM2.5, PM10 24/08/2017 Monthly 24/08/2017 6-monthly 

TSP 29/09/2017  Weekly filter change 29/09/2017 2-monthly 

AT, RH 24/08/2017 Monthly 17/05/20175 Yearly 

Solar Radiation 24/08/2017 Monthly Not available Yearly 

WS, WD 24/08/2017 3-Monthly 18/09/20156 Yearly 

 

                                                           
5 Single point precision check only. Last multipoint calibration 15/09/2015 
6 On-site function check only 
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Table 16: Maintenance Table Landcenter  

Parameter 
Date of 

Maintenance 
Maintenance Type 

Last 
Calibration 

Date 

 Calibration 
Cycle 

NO, NO2, NOx 23/08/2017 6 Monthly 23/08/2017 Monthly 

CO 23/08/2017 Monthly 23/08/2017 Monthly 

PM2.5, PM10 23/08/2017 Monthly 23/08/2017 6-monthly 

TSP 29/09/2017 Weekly filter change 29/09/2017 2-monthly 

AT, RH 23/08/2017 Monthly 24/01/2017 Yearly 

Solar Radiation 23/08/2017 Monthly Not available Yearly 

WS, WD 23/08/2017 3 Monthly 23/10/20147 Yearly 

  

                                                           
7 On-site function check only 
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6.0 Results 

6.1 Data Capture 

Data capture is based on 5-minute data and refers to the amount of available data 
for the reporting period. 

The percentage of data captured is calculated using the following equation: 

Data capture = (Reported air quality data / Total data) x 100% 

Where: 

¶ Reported air quality data = Number of instrument readings which have 
been verified through a quality assured process and excludes all data 
errors, zero data collection due to calibration, failures and planned and 
unplanned maintenance. 

¶ Total data = Total number of instrument readings since the start of the 
term assuming no maintenance, errors, loss of data or calibration.  

Table 17 below displays the data capture statistics for September 2017. Bold values 
in the table indicate data capture below 95%. 

Instruments disabled or removed from site have been grey-scaled. 

Table 17: Monthly Data Capture  

Station Data Capture (%) 

 
NO, NO2, 

NOx 
CO PM2.5 PM10 AT RH SR 

WS, WD, 
Sigma 

Hawthorne 
Street 

  99.2 99.2 99.9 99.9 90.9 99.9 

Royal Brisbane 
Hospital 

 96.8 65.2 64.8 99.6 99.6 99.6  

Northey Street   99.1 99.2 100.0 100.0 97.1 100.0 

Landcenter 94.2 94.2 95.1  97.0 97.0 92.9 97.0 
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6.2 Air Quality Summary 

Tables 18 to 21 below, detail any exceedences of the EPP Goal and NEPM Standard 
that were observed during this reporting period. 

 
Table 18: Exceedences Recorded for Hawthorne Street  

Parameter Time Period Value of Exceedence Date of Exceedence 

NO2 1 hour - - 

CO 1 hour - - 

PM2.5 1 day 31.2 04/09/2017 

PM10 1 day - - 

 

Table 19: Exceedences Recorded for Royal Brisbane Hospital  

Parameter Time Period Value of Exceedence Date of Exceedence 

NO2 1 hour - - 

CO 1 hour - - 

PM2.5 1 day - - 

PM10 1 day - - 
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Table 20: Exceedences Recorded for Northey Street  

Parameter Time Period Value of Exceedence Date of Exceedence 

NO2 1 hour - - 

CO 1 hour - - 

PM2.5 1 day 28.0 04/09/2017 

PM10 1 day - - 

 

Table 21: Exceedences Recorded for Landcenter  

Parameter Time Period Value of Exceedence Date of Exceedence 

NO2 1 hour - - 

CO 1 hour - - 

PM2.5 1 day 30.2 04/09/2017 

PM10 1 day - - 
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6.3 Tabulated Data for Hawthorne Street 

Table 22: Hawthorne Street Gaseous and Particulate Data  

Date 
NO 
ppb 

NO2 
ppb 

NOX 
ppb 

CO 
ppm 

PM2.5 
µg/m³ 

PM10 
µg/m³ 

1/09/2017 - - - - 10.8 23.6 

2/09/2017 - - - - 12.8 26.6 

3/09/2017 - - - - 22.7 35.1 

4/09/2017 - - - - 31.2 47.4 

5/09/2017 - - - - 6.2 15.5 

6/09/2017 - - - - 3.0 11.6 

7/09/2017 - - - - 5.8 14.8 

8/09/2017 - - - - 6.5 16.3 

9/09/2017 - - - - 4.7 13.7 

10/09/2017 - - - - 8.6 21.3 

11/09/2017 - - - - 10.6 25.2 

12/09/2017 - - - - 11.6 26.1 

13/09/2017 - - - - 11.8 25.6 

14/09/2017 - - - - 4.9 18.8 

15/09/2017 - - - - 8.9 17.3 

16/09/2017 - - - - 13.5 23.9 

17/09/2017 - - - - 11.4 27.8 

18/09/2017 - - - - 9.6 25.3 

19/09/2017 - - - - 10.7 25.0 

20/09/2017 - - - - 11.8 32.6 

21/09/2017 - - - - 10.0 30.4 

22/09/2017 - - - - 9.3 22.9 

23/09/2017 - - - - 10.9 22.8 

24/09/2017 - - - - 10.5 25.1 

25/09/2017 - - - - 15.4 34.0 

26/09/2017 - - - - 13.1 32.6 

27/09/2017 - - - - 7.8 28.3 

28/09/2017 - - - - 12.1 28.8 

29/09/2017 - - - - 12.6 24.5 

30/09/2017 - - - - 10.4 20.8 

Minimum - - - - 3.0 11.6 

Date of Minimum 1/10/2017 1/10/2017 1/10/2017 1/10/2017 6/09/2017 6/09/2017 

Maximum - - - - 31.2 47.4 

Date of Maximum 1/10/2017 1/10/2017 1/10/2017 1/10/2017 4/09/2017 4/09/2017 
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Table 23: Hawthorne Street Meteorological Data  

Date 
Wind Speed 

m/s 
Wind Direction 

deg 
Temperature 

ɕ/ 
Relative Humidity 

% 
Solar Radiation 

W/m²  

1/09/2017 0.1 101 17.2 56 205 

2/09/2017 0.4 37 18.2 64 203 

3/09/2017 0.9 29 19.6 72 214 

4/09/2017 0.5 51 21.7 65 195 

5/09/2017 0.2 236 21.5 27 236 

6/09/2017 0.2 242 19.7 25 242 

7/09/2017 0.2 214 19.1 35 241 

8/09/2017 0.2 210 18.8 37 243 

9/09/2017 0.1 141 17.7 39 237 

10/09/2017 0.7 40 17.8 60 226 

11/09/2017 1.0 32 19.1 69 227 

12/09/2017 1.0 31 20.8 72 233 

13/09/2017 1.3 39 21.1 73 220 

14/09/2017 0.4 255 20.0 41 204 

15/09/2017 0.3 59 16.8 36 255 

16/09/2017 0.5 27 18.6 51 251 

17/09/2017 0.3 94 18.6 63 156 

18/09/2017 0.9 35 19.1 62 211 

19/09/2017 0.9 35 20.6 65 243 

20/09/2017 0.7 64 20.7 67 242 

21/09/2017 1.3 40 20.7 69 200 

22/09/2017 0.9 32 22.1 72 234 

23/09/2017 1.0 45 21.9 70 240 

24/09/2017 1.5 36 23.3 65 242 

25/09/2017 1.3 44 24.4 66 228 

26/09/2017 0.6 71 23.0 65 179 

27/09/2017 1.0 57 21.3 77 67 

28/09/2017 0.9 43 24.4 72 248 

29/09/2017 0.4 48 27.1 53 248 

30/09/2017 0.2 146 25.1 48 245 

Minimum 0.1 27 16.8 25 67 

Date of Minimum 9/09/2017 16/09/2017 15/09/2017 6/09/2017 27/09/2017 

Maximum 1.5 255 27.1 77 255 

Date of Maximum 24/09/2017 14/09/2017 29/09/2017 27/09/2017 15/09/2017 

  






















































































































