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7 August 2020 

Justin Hazelbrook 
Community and Conditions Coordinator 
Fulton Hogan Egis O&M Pty Ltd 
50 Clarence Street 
Sydney NSW 2000 

Re:  M8/New M5 Approval Condition E21 - review of ventilation outlet above-limit report - 11 and 12 
July 2020 

Dear Justin, 

1 Introduction 

The Ministers Condition of Approval (MCoA) E21 for WestConnex M8 (New M5) include a requirement for 
ventilation outlets notification and reporting, as follows: 

Should the results of monitoring show that any of the ventilation outlet limits specified in condition 
E19 have been exceeded, the Proponent must notify the Secretary, EPA and NSW Health within 24 
hours of the recorded event. The notification must be followed up with a detailed report within 20 
working days, which must be prepared by the Proponent, reviewed by a suitably qualified and 
experienced independent specialist(s), and submitted to the Secretary, on the cause and major 
contributor of the exceedance and the options available to prevent recurrence. The Secretary must 
approve the independent person/organisation prior to the commencement of operation, or at some 
other time prior to preparation of the report.  

Where the operation of the tunnel is identified to be a significant contributor to the recorded 
exceedance, this report must include consideration of improvements to the tunnel air quality 
management system so as to achieve compliance with the ambient air quality goals, including but 
not limited to installation of the additional ventilation management facilities allowed for under 
condition B5, and discussion of whether those improvements are feasible and reasonable. 

In accordance with MCoA E21, the purpose of this report is to provide an independent specialist review of 
the above-limit exceedance report prepared by Fulton Hogan Egis O&M Pty Ltd (FHEOM) on 5 August 2020.  

1.1 Experience of the independent specialist reviewer 

Ronan Kellaghan has been appointed and approved to act as the independent specialist reviewer. Ronan has 
18 years of professional experience and has been consulting in air quality for the past 15 years. His areas of 
expertise include dispersion modelling, emission estimation, odour assessment, monitoring, management 
and greenhouse gas assessment. Ronan has delivered significant consultancy projects for government, and 
in the private sector has delivered over 100 air quality assessments for industries including transport and 
infrastructure, energy and energy from waste, mining and extractive, waste and wastewater treatment, food 
and agriculture. Ronan has prepared and presented evidence for the NSW Land & Environment Court and 
been involved in legal mediation and Section 34 conferencing. He has presented on air quality issues for a 
Senate Enquiry into air quality and health and engaged with the community through community consultation 
committees for various projects.  
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2 Review 

MCoA E21 requires that the above-limit exceedance report includes the following:  

• cause and major contributor of the exceedance; 

• options available to prevent exceedances; 

• consideration of improvements to the tunnel air quality management system so as to achieve 
compliance with ambient air quality goals, including but not limited to installation of the additional 
ventilation management facilities; and 

• discussion of whether those improvements are feasible and reasonable.  

2.1 Cause and major contributor 

The above-limit exceedance report identifies exceedances for solid particles on the 11 July 2002 and 12 July 
2020, as shown in Table 2.1. 

Table 2.1 Summary of above-limit exceedances 

Date Parameter Ventilation facility Time and duration Value 

11 July 2020 Solid particles Arncliffe (MOC3) 08:00 (1 hour) 2.473 mg/m3 

12 July 2020  Solid particles Arncliffe (MOC3) 07:00 (1 hour) 2.723 mg/m3 

Arncliffe (MOC3) 19:00 (1 hour) 1.918 mg/m3 

To identify the cause of the exceedance, FHOEM reviewed in-tunnel traffic data, jetfan data and in-tunnel 
monitoring data, and the following observations were made; 

• traffic was found to be free flowing with no emergencies occurring; 

• in-tunnel visibility, NO2 and CO concentrations were not elevated; and 

• fans for the Arncliffe facility were not in use and dampers were closed; 

Further review of the raw ventilation monitoring data found that a single 1-minute instrument reading was 
responsible for the elevated 1-hour block average that caused exceedances on the 11 and 12 July 2020. The 
single 1-minute instrument reading was deemed to be an erroneous data point, as it was greater than 100 
times the level recorded in the preceding and subsequent 1-minute periods. This conclusion is supported by 
the reviewer for the following reasons: 

• fans for the Arncliffe facility were not in use and dampers were closed, therefore elevated 
concentrations in the ventilation facility are unlikely;  

• in-tunnel visibility, NO2 and CO concentrations were not elevated suggesting that traffic was not 
contributing to poor in-tunnel air quality; and 

• a single elevated 1-minute data point that is more than 100 times higher than the preceding and 
subsequent data points would typically be removed in data validation processes.  

It is noted that in Section 5.1 of the report, incorrect units are reported for the elevated 1-minute data points 
(the units should be mg/m3, not µg/m3). 
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2.2 Options to prevent exceedances 

No preventative measures are necessary as the above limit reading was a result of an erroneous data point. 
Improvements to the QA/QC processes for data reporting have been instigated.  

2.3 Improvements to tunnel air quality management to achieve compliance with 
ambient air quality goal 

No improvements to tunnel air quality management are required.  

3 Recommendations 

My review has found that the above-limit exceedance report has adequately addressed the MCoA E21. 
However, it is noted that in Section 5.1 of the report, incorrect units are reported for the elevated 1-minute 
data points (the units should be mg/m3, not µg/m3) and the report should be updated accordingly. 

Yours sincerely 

 

Ronan Kellaghan 
Associate - Air Quality 
rkellaghan@emmconsulting.com.au 

 

mailto:rkellaghan@emmconsulting.com.au
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Report on Ventilation Outlet above-limit reading 

WestConnex M8 

To be submitted to DPE within 20 days of the Report of Above-Limit Reading 

Details of the exceedance  

Attach relevant Notification of 
Above-limit Reading 

This report has been prepared to address the requirements under MCoA E21: 

“Should the results of monitoring show that any of the ventilation outlet limits specified 
in condition E19 have been exceeded, the proponent must immediately notify the 
Secretary, EPA and NSW Health. The notification must be followed up with a detailed 
report within 20 working days, which must be prepared by the proponent, reviewed by 
a suitably qualified and experienced independent specialist(s), and submitted to the 
Secretary, on the cause and major contributor of the exceedance and the options 
available to prevent recurrence.”  

 

The following parameters were reported with above-limit reading on the 11th and 12th 
of July 2020. The readings were invalidated by Ecotech and has been deemed a false 
reading on each occasion.  

Each exceedance was reported to the EPA in accordance with EPL# 21372.   

 

 

Was the data valid? 

If invalid, include any details or 
justifications for the invalidity 

 

This report has been prepared to identify the root cause of the above limit reading and 
any other possible contributing factors.  

 

 

Comparison with long term 
monitoring trends and 
background air quality 
data   

 

N/A 

 

Cause or major contributor 
of the exceedance  

If the cause or major contributor 
are not able to be determined, 
then known facts of what was 
occurring at the time should be 
included (e.g. traffic information, 
ventilation outlet monitoring 
records etc) 

The major contributor of the exceedance was the result of instrument error, erroneous 
readings excessively increased the entire hour block average. This occurred on three 
occasions and remedial measures have now been put in place.    

 

 

Options to prevent recurrence  

This is to include consideration of improvements to the tunnel air quality management system to achieve compliance with the 

ambient air quality goals, including but not limited to installation of the additional ventilation management facilities allowed for under 

condition B5, and discussion of whether those improvements are feasible and reasonable 

Acceleration and increased frequency of the tunnel sweeping program 

Person responsible for 
report 

Name: Peter Redwin 

Position: Head of Operations and Maintenance 

Organisation: WestConnex Transurban 

Date: 05/08/2020 
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1. Ventilation Above-Limit Reading - Solids  
1.1 MOC3 Above-Limit Reading – 11th July 2020 

 

Ventilation Outlet Monitoring Notification 
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1.2 MOC3 Above-Limit Reading – 12th July 2020 
 

Ventilation Outlet Monitoring Notification 
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1.3 Overview 

Tunnel ventilation is required to enable the tunnel to operate with acceptable air quality at all times. 

The tunnel ventilation system is part of the overall Plant Monitoring and Control System (PMCS) and 

consists of: 

• Exhaust fans 

• Supply fans 

• Jet fans mounted throughout the tunnel and ramps 

• Shutoff and balancing dampers 

• Air-flow, pollution and thermal measurement equipment both within the tunnel and at the 

outlets 

• Plant control system 

• Kingsgrove Ventilation Facility within the M5 Motorway corridor at MOC1 – the facility serves 

the westbound traffic within the project tunnel 

• Bexley Ventilation Building between Wolli Creek and the New M5 Motorway at MOC2 – the 

building provides supply or exhaust in emergency conditions (refer to Section 8.2 of the 

OEMP regarding ‘emergency’ conditions and management) 

• Arncliffe Ventilation Building at the Kogarah Golf Course at MOC3 – the facility provides 

supply and/or exhaust in normal and emergency conditions (refer to Section 8.2 of the OEMP 

regarding ‘emergency’ conditions and management) 

• St Peters Ventilation Facility within the St Peters interchange at MOC4 – the facility provides 

supply and/or exhaust from the mainline eastbound tunnel and exhaust from the St Peters 

interchange (tunnels and off ramps) for normal and emergency operation. 

 

The ventilation control system software module has the ability to control the required level of 

ventilation to be operated (including corresponding numbers of supply, exhaust and jet fans within the 

tunnel) depending on in-tunnel air quality results in order to comply with the minimum air-quality limits 

under normal operation. 

In accordance with CoA B4, the tunnel ventilation system will be operated to release emissions from 

the ventilation outlets only, and to avoid emissions from the portals and/or the emergency smoke 

extraction facilities at Bexley (MOC2) and Arncliffe (MOC3), except for emergency smoke 

management purposes and during periodic testing of the system. 

For the purpose of this report and ongoing above-limit notifications, the maximum concentration 

measured over the exceedance period is used for the entire period.   
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2. Air Quality Monitoring  
The graphs listed below, within section 2 were taken directly from the Operational Management 

Control System (OMCS). The Air Quality Analysers (AQA) used in MOC1, MOC3 and MOC4 monitor 

the following pollutants within the tunnel exhaust: 

• Solid Particles 

• Oxides of Nitrogen - NOX 

• Nitrogen Dioxide – NO2 

• Carbon Monoxide – CO 

• Volatile Organic Compounds – VOC’s (as propane) 

 

The pollutants and the corresponding limits and units of measure are listed below.  

Table 1. SSI-6788 Infrastructure Approval, condition E19 - Table 10 
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2.1 Operations Management Control Systems  

The Operations Management Control System (OMCS) is the overall governing control system that 

ensures; the motorway operates safely, mitigates the effects of incidents, safeguards from damage 

and improve situational awareness. The OMCS controls the road closure as an automated and 

orderly integrated process and ensures the sequencing of actions on multiple devices. The OMCS 

encompasses the following;  

 

2.1.1 Plant Management Control System  - PMCS 

The PMCS represents the hardware and software systems that monitor and control Motorway plant, 

sub-systems and equipment in real time. The PMCS enables the MCC Operators to observe the 

status and control of the tunnel, including: pumps, lighting, ventilation, drainage and fire protection 

systems as required to provide effective response to incidents. Graphs 7 and 8  have been extracted 

from the PMCS – Ventilation System indicating all ventilation pollutant emission concentrations over 

the period of the exceedance. 

 

2.1.2 Traffic Management Control System – TMCS 

Traffic Monitoring and Control System (TMCS) – represents the hardware and software systems that 

monitor and control all traffic-related devices on the Motorway, in real time. The TMCS enables the 

operators to control and observe the status of traffic control devices 

 

2.1.3 Incident Management System – IMS  

Incident Management System (IMS) – provides part of the PMCS/TMCS control system software. The 

IMS provides the interface through which operators will manage events. The system will: 

- Ensure that an operator’s actions are consistent with agreed pre-planned ITPs and TCPs 

- Automate operator tasks 

- Control sub-systems 

- Record details of actions and incident information for incident de-briefing 
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2.2 External Monitoring Network 

  

2.2.1 Arncliffe Ventilation Facility and Surrounding Ambient Stations  

 

  

Figure 1. MOC3 ventilation facility and surrounding ambient air quality stations. Arncliffe 1 and Arncliffe 2 are receiving 
stations for outlet emissions whilst Barton Park is the background station for the project. 

Arncliffe 1 – West Botany Street 

Arncliffe 2 – Eve Street 

Background Station – Barton Park 
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2.2.2 Kingsgrove Ventilation Facility and Surrounding Ambient Stations  

 

  

Kingsgrove 1 – MOC1 

Kingsgrove 2 – Kingsgrove Road 

Figure 2. MOC1 ventilation facility and surrounding ambient air quality stations. Kingsgrove 1 and Kingsgrove 2 are receiving 
stations for outlet emissions. 
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2.2.3 St. Peters Ventilation Facility and Surrounding Ambient Stations  

 

  

St. Peters 2 – MOC5 

St. Peters 1 – Campbell Street 

St. Peters 3 – St. Peters Road 

Figure 3. MOC4 ventilation facility and surrounding ambient air quality stations. St. Peters 1, St. Peters 2 and St. Peters 3 are 
receiving stations for outlet emissions. 
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3. Ventilation Above-Limit Readings  
3.1 MOC3 – AQAA36101 Solid Particles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 MOC1 – AQAA36302 Solid Particles 

 

 

 

 

 

 

 

 

 

 

Figure 4. Total Suspended Particle concentration at Arncliffe Ventilation Facility  (MOC3) from 11th July – 13th July 2020 

Figure 5. Total Suspended Particle concentration at Kingsgrove ventilation facility (MOC1) from 11th July – 13th July 2020 
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3.3 MOC4 – AQAA36402 Solid Particles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 6. Total Suspended Particle concentration at St. Peters Ventilation Facility (MOC4) from 11th July – 13th July 2020 
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4. Investigation into solids above-limit reading – MOC3 
 

4.1 In-tunnel Conditions 

In-tunnel traffic data has been examined for both the eastbound and westbound carriageways and in 

the lead up to the above-limit reading, traffic was free flowing. No emergencies or traffic jams were 

occurring throughout the period of pre, during and post exceedance. 

Jetfan data has also been examined, all jetfans within the eastbound and westbound carriageways 

were all working accordingly, no faults were observed.  

In-tunnel visibility, NO2 and CO2 levels were all below the limits specified. An increase in ventilation 

solids concentrations would generally be associated with a rise in visibility readings. For comparison, 

visibility levels over the corresponding time period can be seen in section 4.1.1 and 4.1.2 for 

eastbound and westbound respectively.  

Eight Air Quality Sensors (AQS) were used to track visibility over the period of exceedance, four 

westbound and four eastbound. The AQS used to track concentration were: 

Eastbound Westbound 

• AQS31503 
• AQS31001 

• AQS31603 
• AQS31103 

• AQS31701 

• AQS31801 

• AQS31205 

• AQS31303 

 
 

Throughout the 11th and 12th of July, visibility levels peaked in the eastbound carriageway saw a 

maximum 15-minute average reading of approximately 0.00032m-1 (figure 7). The westbound 

carriageway saw a 15-minute maximum average visibility reading of 0.0005m-1, one tenth of the limit 

(figure 8). The 15-minute rolling average limit for visibility is 0.005m-1. 
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4.1.1 Eastbound Visibility Levels  

 

 

4.1.2 Westbound Visibility Levels 

 

 

 

 

  

Figure 7. Eastbound visibility readings from 5th July to 7th July, across AQS31604, AQS31701 and AQS31801 

Figure 8. Westbound visibility readings from 5th July to 7th July, across AQS31101, AQS31201 and AQS31205 
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5. Conclusions 
 

5.1 Major Contributor to the Exceedance 

Instrument error has been the major determinant for the elevated particulate concentrations recorded 

at MOC3, AQAA36101. Raw data provided at 1-minute intervals from the maintenance and reporting 

subcontractor – Ecotech, indicated that on the 11th of July at 09:07 a reading of 141.0258 mg/m3 was 

recorded. This reading has thrown out the entire averaged hour block resulting in the above-limit 

reading. The corresponding above-limit notification notes that the exceedance period was between 

08:00 – 09:00, this should have stated 09:00-10:00 (section 1.1).  

Similarly, reviewing the raw data provided for the 12th of July the same issue was discovered. At 

07:59 a reading of 158.158 mg/m3 had thrown out the entire block average. Again, at 17:58 a reading 

of 55.02313 mg/m3 was recorded. The same reporting error on the initial notification can be seen 

(section 1.2).  

Ecotech have been contacted regarding the erroneous readings and correspondence can be seen in 

Appendix A. 

Noted on the initial above-limit notification, fans were not in use and dampers were closed. This has 

been investigated and the evidence has been corroborated. This can be seen in appendix B and 

appendix C.  

 

5.3 Consideration for Improvements  

The primary cause of the above-limit reading was due to instrument error and hence the 

corresponding data has been invalidated by Ecotech. The consideration for improvement in this 

instance, is the immediate invalidation of erroneous data prior to website upload. The data will now be 

flagged and auto invalidated.  

Also, training will be conducted to ensure that the correct hour block will be presented on the initial 

above-limit notification.  
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Appendix A – Ecotech Correspondence 
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Appendix B – Damper Status 
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Appendix C – Fan Status 
 


