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Tunnel Air Quality Management Systems Effectiveness Report – 18 April 2020

RE:

Dear Justin,
SNC-Lavalin Atkins Australia (SNC-Lavalin Atkins) have been appointed by Fulton Hogan EGIS
Operation and Maintenance (FHEOM) Joint Venture to perform the Independent Air quality
specialist roles and were approved by the NSW Department of Planning, Industry and Environment
(DPIE) on 14 May 2019.
The SNC-Lavalin Atkins Environment team members have undertaken a review of the Tunnel Air
Quality Management Systems Effectiveness Report (TAQMSER) that was prepared under the
Minister’s Condition of Approval (MCoA) E7 by WestConnex Transurban.
Condition E7 states:
“Within 20 working days of any request by the Secretary a Tunnel Air Quality Management
Systems Effectiveness Report on the overall system performance and cause and major
contributor of any exceedances, detailing the following:
•

The overall performance and concentration levels in the tunnel for the preceding sixmonth period (or since commencement of operation, where the SSI has operated for
under 6 months), including average and maximum level and time periods

•

Details of any instances throughout the operation of the SSI where pollutant concentration
levels in the tunnel have exceeded the limits specified in conditions E2, E3 and E4; and

•

Consideration of improvement to the tunnel air quality management systems

The Tunnel Air Quality Management Systems Effectiveness Report is to be prepared by the
Proponent and reviewed by a suitably qualified and experienced independent specialist(s). The
Secretary must approve the independent specialist /organisation.
The Proponent must comply with any requirements arising from the Secretary’s review of the
Tunnel Air Quality Management Systems Effectiveness Report.”
The TAQMSER has been prepared following the notification provided to the Secretary, EPA and
NSW Health of the above-limit reading recorded on 18 April 2020 relating to in-tunnel visibility in
the westbound tunnel.
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It is noted that TAQMSERs have been prepared to address the occurrence of the previous
visibility above-limit readings on 22 August 2019, 3 September 2019 and 11 February 2020, which
SNC-Lavalin Atkins provided comments on.
SNC-Lavalin Atkins has reviewed the detailed TAQMSER and provides the following comments:
1. The monitoring data shown in Section 4 of the TAQMSER, as well as the real time data
provided on the WestConnex M4 Linkt website, includes three other visibility above-limit
readings that have been recorded in the westbound tunnel since operation of the tunnel
began. These were recorded on 22 August 2019, 3 September 2019 and 11 February 2020,
and as mentioned above SNC-Lavalin Atkins has previously provided comments on these
readings. The comments supported the conclusions that the data provided in the
TAQMSER reports for these occurrences was invalid. On the first occasion, the cause of
the above-limit reading was attributed to a sensor being affected by direct sunlight and
subsequently reporting invalid data and on the second and third occasion, mis-reporting by
an air quality sensor during a maintenance period.
2. The monitoring data in Section 4.3 of the TAQMSER clearly outlines that on 18 April 2020
from around 2300hrs until 0800hrs on 19 April, a distinct and sharp increase is evident
where the above-limit reading concentrations for visibility were recorded for AQS11501 in
the westbound tunnel. The data shows that the peak visibility concentration is recorded for
the duration of the above-limit reading which is followed by a distinct and sharp decrease
at around 0800hrs.
3. The TAQMSER states that internal interference with AQS11501 has been determined to be
the primary factor contributing to the above-limit visibility reading due to a suspected issue
with the visibility analogue card or an internal PLC issue.
4. The TAQMSER also includes confirmation by Ecotech (the monitoring equipment technical
supplier) that the above-limit reading has been attributed to an issue in the PLC. Appendix
A of the TAQMSER reports that FHEOM were carrying out tests from the MCC and all the
instruments were taken out of service then placed back into maintenance and a potential
issue relating to the VIS analogue card resulted. Due to this, one of the air quality sensors
within the tunnel (sensor number AQS11501) was identified to be incorrectly reporting
monitoring data to the Linkt website.
5. Chapter 7 of the TAQMSER includes a summary of the Traffic Management Control
System (TMCS) event report. Data from the TMCS was reviewed by the proponent for the
westbound tunnel, for the period of the exceedance as well as two hours pre and post the
recorded above-limit reading. The data reviewed by the proponent indicated that no
incidents (traffic jams or accidents) or plant operations (for example jet fan operations)
occurred that would account for the visibility over-limit data on 18 April 2020 and the traffic
level was low and free flowing. The TAQMSER also reports that no emergencies were
occurring within the tunnel at the time of the exceedance. It is noted that traffic conditions
have generally been light across the Sydney area due to COVID-19 restrictions.
6. The ventilation outlet data provided in the TAQMSER report shows concentrations for all
pollutants, including those within the ventilation outlets, were below specified limits during
the periods of the in-tunnel visibility exceedance. The data is Section 4 outlines low levels
of PM10 concentrations in both the Underwood Road Ventilation Facility and ambient air
quality monitoring stations. As such, the lower ventilation outlet and ambient air quality
concentrations to in-tunnel concentrations, supports the likelihood that exceedances were
attributed to calibration issues.
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7. While the role of SNC-Lavalin Atkins is not to inspect or verify that the corrective actions
identified have been implemented, we request a copy of appropriate evidence that
demonstrates the successful rectification of the issue.
Based on the information presented in the TAQMSER, and further review of publicly available
monitoring data, the cause of the above limit reading as stated in the TAQMSER i.e. solely due to
the air quality sensor AQS11501 reporting invalid data, is the most probable cause of the
recorded above-limit reading. It is highly unlikely that the cause of the above goal reading is due
to malfunction of the tunnel ventilation system or abnormal traffic events.
Yours sincerely,
SNC-LAVALIN ATKINS

Richard Peterson
Director
Environment & Geoscience
Infrastructure
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№

1

SNC Lavalin Comment
The monitoring data shown in Section 4 of the TAQMSER, as well as the real time data provided on the
WestConnex M4 Linkt website, includes three other visibility above-limit readings that have been
recorded in the westbound tunnel since operation of the tunnel began. These were recorded on 22
August 2019, 3 September 2019 and 11 February 2020, and as mentioned above SNC-Lavalin Atkins has
previously provided comments on these readings. The comments supported the conclusions that the
data provided in the TAQMSER reports for these occurrences was invalid. On the first occasion, the
cause of the above-limit reading was attributed to a sensor being affected by direct sunlight and
subsequently reporting invalid data and on the second and third occasion, mis-reporting by an air
quality sensor during a maintenance period.

Response

Noted. No Action Required.

2

The monitoring data in Section 4.3 of the TAQMSER clearly outlines that on 18 April 2020 from around
2300hrs until 0800hrs on 19 April, a distinct and sharp increase is evident where the above-limit
reading concentrations for visibility were recorded for AQS11501 in the westbound tunnel. The data
shows that the peak visibility concentration is recorded for the duration of the above-limit reading
which is followed by a distinct and sharp decrease at around 0800hrs.

Noted. No Action Required.

3

The TAQMSER states that internal interference with AQS11501 has been determined to be the primary
factor contributing to the above-limit visibility reading due to a suspected issue with the visibility
analogue card or an internal PLC issue.

Noted. No Action Required.

4

The TAQMSER also includes confirmation by Ecotech (the monitoring equipment technical supplier)
that the above-limit reading has been attributed to an issue in the PLC. Appendix A of the TAQMSER
reports that FHEOM were carrying out tests from the MCC and all the instruments were taken out of
service then placed back into maintenance and a potential issue relating to the VIS analogue card
resulted. Due to this, one of the air quality sensors within the tunnel (sensor number AQS11501) was
identified to be incorrectly reporting monitoring data to the Linkt website.

Noted. To clarify, FHEOM were carrying out
tests to diagnose the issue. Testing was not
being carried out prior to the exceedance.

5

6

7

Chapter 7 of the TAQMSER includes a summary of the Traffic Management Control System (TMCS)
event report. Data from the TMCS was reviewed by the proponent for the westbound tunnel, for the
period of the exceedance as well as two hours pre and post the recorded above-limit reading. The data
reviewed by the proponent indicated that no incidents (traffic jams or accidents) or plant operations
(for example jet fan operations) occurred that would account for the visibility over-limit data on 18
April 2020 and the traffic level was low and free flowing. The TAQMSER also reports that no
emergencies were occurring within the tunnel at the time of the exceedance. It is noted that traffic
conditions have generally been light across the Sydney area due to COVID-19 restrictions.

The ventilation outlet data provided in the TAQMSER report shows concentrations for all pollutants,
including those within the ventilation outlets, were below specified limits during the periods of the intunnel visibility exceedance. The data is Section 4 outlines low levels of PM10 concentrations in both
the Underwood Road Ventilation Facility and ambient air quality monitoring stations. As such, the
lower ventilation outlet and ambient air quality concentrations to in-tunnel concentrations, supports
the likelihood that exceedances were attributed to calibration issues.

While the role of SNC-Lavalin Atkins is not to inspect or verify that the corrective actions identified have
been implemented, we request a copy of appropriate evidence that demonstrates the successful
rectification of the issue.

Noted. No Action Required.

Noted. Although, the exceedance was not
the result of calibration. The exceedance
was the result of temporary internal
instrument fault.

Noted. No Action Required.

Tunnel Air Quality Management Systems Effectiveness Report

WestConnex M4 East
To be submitted to DPE within 20 days of receiving a request from the Secretary in accordance with E7

Details of the exceedance

This report has been prepared to address the requirements under MCoA E6:

Attach relevant Notification of Abovelimit Reading

“Within 20 working days of any request by the Secretary a Tunnel Air Quality Management Systems
Effectiveness Report on the overall system performance and cause and major contributor of any
exceedances, detailing the following:
a)

b)
c)

The overall performance and concentration levels in the tunnel for the preceding six-month
period (or since commencement of operation, where the SSI has operated for under 6
months), including average and maximum level and time periods
Details of any instances throughout the operation of the SSI where pollutant concentration
levels in the tunnel have exceeded the limits specified in conditions E2, E3 and E4; and
Consideration of improvement to the tunnel air quality management systems”

The following parameter was reported with above-limit reading on 18/04/2020:
-

Westbound Visibility – Rolling 15-minute reading of: 0.007 m-1

The notification of In-tunnel above-limit reading has been issued to Secretary, EPA and NSW Health.
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.
At this stage, the data is invalid, instrument fault has been the cause of exceedance.
Issues with either the PLC or internal hardware of the air quality sensor have been the contributors to
elevated visibility levels within the westbound mainline carriage way.

The overall performance and concentration
levels in the tunnel for the preceding sixmonth period, including average and
maximum levels and time periods

The in-tunnel concentration levels since commencement of operations can be seen in section 4 of this
report.

Details of any instances
throughout the operation of the
SSI where pollutant
concentration levels in the tunnel
have exceeded the limits
specified in conditions E2, E3 and
E4

In-tunnel NO2 concentrations recorded six prior above limit readings, which has been attributed to
high ambient particulate concentrations. These readings were recorded on the:
-

Attach relevant previous Notification
of Above-Limit Reading

19th November 2019
21st November 2019
2nd December 2019
3rd December 2019
4th December 2019
5th December 2019
10th December 2019
19th December 2019

In-tunnel visibility has exceeded above limit readings due to calibration issues on the:
-

22nd August 2019
3rd September 2019
11th February 2020

Consideration of improvements to the tunnel air quality management system
This is to include consideration of improvements to the tunnel air quality management system so as to achieve compliance with the In-tunnel limits.

Section 11.2 of this report details the recommendation to be considered to prevent the future re-occurrence.

Person responsible for report

Name

Peter Redwin

Position

Head of Operations and Maintenance

Organisation

WestConnex Transurban

Date

18 May 2020
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1. In-tunnel above-limit Reading Notifications
1.1

19th December 2019
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2. Data Acquisition and Processing
2.1

Air Quality Sensor’s (AQS) In-Tunnel Locations

The M4East tunnel (SSI 6307) has 27 AQS throughout, designed to constantly monitor air quality to
ensure levels are maintained within a safe range. The pollutants measured are nitrogen dioxide and
carbon monoxide, the two primary pollutants of combustion engines. For driver safety, visibility is
also measured throughout the tunnel to ensure drivers vision is uninhibited. The corresponding AQS
numbers and their locations within the M4East are listed below;

Concord Rd.
AQS11201
AQS11202

On-Ramp
Main Carriageway
Wattle St. Parramatta Rd. Eastbound Mainline Westbound Mainline
AQS11401
AQS11901
AQS11001
AQS11501
AQS11402
AQS11902
AQS11002
AQS11502
AQS11403
AQS11003
AQS11503
AQS11004
AQS11504
AQS11005
AQS11505
AQS11506
AQS11507

2.2

Concord Rd.
AQS11701
AQS11702
AQS11703

Off-Ramp
Wattle St. Parramatta Rd.
AQS11401
AQS11301
AQS11402
AQS11302
AQS11403
AQS11303

Data Validation

For both ventilation and ambient air quality, The Ecotech ERS department performs daily data
checks to ensure maximum data capture rates are maintained. Any equipment failures are
communicated to the responsible field engineers for urgent rectification.
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.
Data validation in-tunnel is currently being worked on.
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3. SSI - 6307 Consolidated Instrument of Approval (Mod 5):
In-Tunnel Air Quality Limits
3.1 In-tunnel average limits along length of tunnel

3.2 In-tunnel single point exposure limits

3.3 In-tunnel visibility limits along length of tunnel

Page | 5

4. In-Tunnel Monitoring Results
4.1

4.2

In-Tunnel Visibility – commencement of operations:
13th July 2019 to present

Linkt - In-Tunnel Above Limit Visibility Reading – 18th May 2020
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4.3

OMCS - In-Tunnel Above Limit Visibility Reading – 18th May 2020

A distinct spike can be seen in AQS11501, this spike only occurs on this particular air quality sensor.
The rapid spike has been attributed to instrument error. Typically, the concentration gradient would
most likely follow a curve if the visibility above-limit reading was an actual occurrence, but this
coupled with no other AQS visibility sensors triggering, it is therefore attributed to technical error.
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4.4

In-tunnel CO – commencement of operations: 13th July 2019 to
present

4.5

In-tunnel NO2 – commencement of operations: 13th July to present
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5. Ventilation Outlet Monitoring Results
5.1 Linkt - Underwood Road Ventilation Facility - Solids 18th – 19th April 2020

5.2 OMCS - Underwood Road Ventilation Facility - Solids 18th – 19th April 2020
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6. Ambient Outlet Monitoring Results
6.1 Ambient PM10 Concentrations
In-tunnel Visibility Exceedance Period

PM10 Concentration (ug/m3)

60
50

PM10 Goal

40

Allen Street
Cintra Park

30
20

Haberfield Public
School
Powells Creek

10

Ramsay Street
St Lukes

0

Time
(18/05 - 19/05)

6.2 Ambient PM2.5 Concentrations
In-tunnel visibility Exceedance Period

PM2.5 Concentration (ug/m3)

35
30
25

PM2.5 Goal

20

Allen Street
Cintra Park

15

Haberfield Public School

10

Powells Creek
5

Ramsay Street

0

St Lukes

Date/Time
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7. In-Tunnel Conditions
7.1 Traffic Flow
Traffic data taken from the Traffic Management Control System (TMCS) has been reviewed for the
above limit reading; Westbound. The data capture period was for the duration of the exceedance
along with two hours pre and post exceedance. The service level of traffic flow has been identified as
– free flowing traffic for every 30 second interval over the period. No traffic jams or congestion were
recorded, further attributing the readings to the deteriorated ambient conditions rather than a
result of traffic build up within the M4 East.

7.2 Jet fan Response to above-limit visibility readings
Jet fans within the tunnel responded automatically to the rise in NO2 concentrations. Again, data
taken from the Plant Management Control System (PMCS) was reviewed for the duration of the
event and two hours pre and post exceedance. Jet fans within the tunnel were all functioning
normally and throughout the period of exceedance the fans can be seen to have ramped up. The
automatic response resulted in all fans to be utilised in each section, westbound.
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10. Investigation of Event
10.1 Instrument Fault
Preliminary investigations have been undertaken to inspect the validity of the in-tunnel visibility
above limit reading. Initial findings have been undertaken in accordance with SSI – 6307 Conditions
of Approval: E7 Tunnel Air Quality Management Systems Effectiveness Report, a requirement
following CoA – E7: Notification of in-tunnel Above Limit Reading.
Internal interference with AQS11501 has been determined to be the primary factor contributing to
the above-limit visibility readings (Appendix A). A suspected issue with the visibility analogue card
was suspected to be the issue. On the planned maintenance M4 East closure on the 20th of April in
the days following the exceedance on the 18th of April, AQS11501 was inspected for faults and all
aspects of the instrument were operating correctly.
All other air quality and velocity sensors were functioning correctly throughout the period of
exceedance.
The peak visibility concentration can be seen throughout the entire duration of the above limit
reading on the AQS11501. This coupled with the immediate spike in readings, means that it is highly
likely the reading was a result of instrument fault.
The contributor behind elevated visibility concentrations is the presence of suspended particulates
within air. These particulates are monitored in both the ventilation outlet and ambient stations.
Sections 5 and 6 outline the monitored particulates at these locations. A distinct low level of PM10
concentrations can be seen in both the underwood road ventilation facility and ambient air quality
monitoring stations. Similarly, a low level of PM2.5 concentrations can be seen within the ambient
monitoring network. This low coincides with the expected evening concentrations of particulates
due to out of peak traffic conditions and business hours. These lower concentrations further
contribute to the fact that the visibility above-limit reading is the result of instrument fault.
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11. SSI - 6307 Conditions of Approval: E7
11.1 Details of any in-tunnel exceedances – E7 (b)
Prior to the above limit readings on the 19th of December, 8 recorded above limit NO2 readings have
been observed, these limits listed in CoA E2 and E3, can be found in section 3. In-tunnel above-limit
NO2 readings were recorded on:
•
•

•

•

•

•

•

•

19th November 2019
– Eastbound reading of 0.626 ppm
st
21 November 2019
– Eastbound reading of 1.041 ppm
– Westbound reading of 1.017 ppm
nd
2 December 2019
– Eastbound reading of 0.753 ppm
– Westbound reading of 0.824 ppm
rd
3 December 2019
– Eastbound reading of 0.775 ppm
– Westbound reading of 0.848 ppm
th
4 December 2019
– Eastbound reading of 1.153 ppm
– Westbound reading of 1.120 ppm
5th December 2019
– Eastbound reading of 1.082 ppm
– Westbound reading of 1.236 ppm
10th December 2019
– Eastbound reading of 0.751 ppm
– Westbound reading of 0.703 ppm
19th December 2019
– Eastbound reading of 0.751 ppm
– Westbound reading of 0.703 ppm

Although, in-tunnel visibility has recorded three above limit readings due to the location of the
visibility sensors within M4 East. Ambient light had been interfering with the sensors causing
misreading’s. The dates and concentrations are:
-

2nd August 2019: 15-minute average reading of 0.007 m-1
3rd September 2019: 15-minute average reading of 0.007 m-1
11th February 2020: 15-minute average reading of 0.0069 m-1
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11.2 Consideration for improvements – E7 (c)
The in-tunnel Viconox in-tunnel AQS are located throughout the off-ramps, mainline carriage ways
and the on-ramps. These are listed in section 2.1.
Instrument fault has ben determined to be the factor that has contributed to the above-limit
visibility levels on the 18th of April. AQS11501 has been maintained to both the standard and
manufacturers recommendations and the random nature of the exceedance could not be foreseen.
The primary means of improvement regarding the visibility above-limit reading is to limit the length
of the false exceedance. The motorway operations control centre will be informed to promptly enter
the faulty sensors into maintenance mode whilst the shift supervisor will also check data on the
project website to ensure exceedances are not continuing to occur.

12. Conclusion
The in-tunnel above limit reading has been determined to be caused by instrument fault. AQS11501
had a peak concentration of 0.007m-1 for 9 hours which has increased the entire westbound 15minute rolling average. This sensor was placed in maintenance mode as a result until the analyser
returned to normal operating conditions.
Ventilation and ambient particulate concentrations showed no abnormal concentrations which
would have been expected to be elevated as a result of an actual in-tunnel visibility exceedance.
Correspondence from Ecotech (Appendix A) confirms that the visibility exceedance, was in fact the
result of either an internal PLC issue or a faulty visibility analogue card within the sensor. FHEOM will
continue to work alongside Ecotech in diagnosing the issue and will aim to prevent any future reoccurrence.
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Appendix A –Ecotech Incident Report

Wilf Gray (ECOTECH)
40/65 Marigold Street,
Revesby,
NSW,
2212
25/05/2020
Mr Justin Hazelbrook,
10 Homebush Bay Dr,
Homebush,
NSW,
2140
RE – VIS Exceedance on AQS11501 XP02 Eastbound 18/04/2020 and 11/05/2020.
Dear Justin,
It was bought to my attention that AQS11501 has exceeded on the Visibility channel on two
occasions recently. After checking the data and speaking with yourself and Mark Flaton the below
reasons were identified as the issues.
AQS11501 – 18/04/2020 – Issue identified in the PLC. FHEOM were carrying out tests from the MCC.
All the instruments were taken out of service then placed back into maintenance. A potential issue
relating to the VIS analogue card resulted in the AQS forcing 20mA’s. The analogue card is healthy
and we were not able to repeat the issue.
AQS11501 – 11/05/2020 – Issue identified as sunlight. During the commissioning of the AQS systems
at M4 East it was noticed that AQS11501 and AQS11001 may be too close to the West facing portal.
An attempt to relocate both AQS’s was carried out but it seems that this exercise was not effective.
AQS11501 and AQS11001 have both been placed in to ‘maintenance mode’ to prevent any data
from presenting on the project website.
We apologise for any inconvenience this may have caused.
Yours sincerely,

Wilf Gray
National Tunnel Service Manager
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