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1 INTRODUCTION

This document has been developed to establish a protocol outlining the procedure for
deciding how an exceedance due to the M5 East Motorway Ventilation Stack is determined.

2 BACKGROUND

The Minister for Urban Affairs and Planning approved the M5 East Motorway on 9 December
1997.  Condition 73 of the Approval requires that the height of the Ventilation Stack be set by
the DUAP Director-General.  In August 2000 the RTA submitted two reports by Hyder
Consulting in relation to the height of the Ventilation Stack: one assessing the impacts of a
25 m stack and one assessing the impacts of a 35 m stack.

DUAP then prepared its own report on the height of the Ventilation Stack in August 2000.
For the purposes of considering the reports submitted by the RTA, DUAP engaged the
CSIRO to provide independent advice on the air quality impact of the emissions of the
Tunnel.  The CSIRO prepared a report for DUAP dated August 2000.  The CSIRO Report
was incorporated as Appendix A to the DUAP Stack Report.

By letter to the RTA dated 22 August 2000, the DUAP Director-General determined that the
height of the Ventilation Stack should be 35 m.  The DUAP Director-General’s letter included
a Schedule 1 of additional matters consequent on the determination of the Ventilation Stack
height and issues arising in the DUAP Stack Report.  Schedule 1 was re-issued by DUAP
with some minor modifications on 22 October 2000.  A copy of Schedule 1 (in final form) is
attached to this document.

Condition 73/4 of the supplementary DUAP consent conditions (Schedule 1) for the M5 East
Motorway Tunnel specifies the following:

‘Should the results of monitoring required under Condition 75 and from the
Community based monitoring station (referred to below) show that PM10
concentrations from the exhaust stack results in exceedance of the goals specified in
Condition 72, the RTA shall install electro-static precipitators within 6 months of the
direction by the Director-General (or within other such time as agreed by the Director-
General).  The RTA shall establish a Protocol outlining the procedures for deciding
how an exceedance due to the stack is to be determined.  This Protocol, which is to
be made publicly available, shall be developed in consultation with the EPA and the
Air Quality Consultative Committee and require approval from the Director-General at
least 3-months prior to opening the tunnel to traffic.’
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3 PROTOCOL PRINCIPLES

If during operation of the motorway, the ambient ground level concentration for PM10
exceeds the emerging goal specified in Condition 72 due to the M5 East ventilation stack,
the RTA must install electrostatic precipitators within six months of a direction by the Director
General (or within other such time as agreed by the Director General).

During operation of the M5 East Motorway, in accordance with the Condition 75, the RTA
must install a comprehensive monitoring network for measuring ambient air quality.  A
Community Based Monitoring Station (CBMS) is also required to be installed in accordance
with Condition 73/6. These stations will monitor PM10 during operation of the motorway at the
following locations:

1. Jackson Place (U1)
2. Thompson Street (T1)
3. Wavell Parade (X1)
4. Gipps Street Lookout (CBMS)

The monitoring station at the Gipps Street Lookout is the Community Based Monitoring
Station (CBMS) installed in accordance with Condition 73/6.

The stations are to be established and operated in accordance with recognised Australian
Standards and undertaken by accredited NATA operators.  Data from the air quality
monitoring stations will be available on the RTA web site at www.rta.nsw.gov.au

The Australian Standards are:

Ambient Air – Guide for the siting of sampling units AS2922-1987
Oxides of Nitrogen – Measurement Technique Chemiluminescence AS3580.5.1-1993
High Volume Sampling – Measured by PM10 with size selected inlet AS3580.9.6-1990
TEOM – Measurement of PM10 using TEOM AS3580.9.8-2001
Ambient Air – Guide for measurement of horizontal wind for air
quality applications AS2923-1987
Measurement for sampling and analysis of ambient air
- determination of carbon monoxide AS3850.7.1-1992

During operation, the emissions from the ventilation stack must not result in the ambient
ground level concentration of PM10 exceeding the emerging goal set out in Condition 72.
The emerging goal for PM10 is 50 µg/m3 (24 hour average).

If during operation of the motorway background levels increase over time to cause regular
exceedances, then the installation of electro-static precipitators must be considered.

Extraordinary events will be excluded in determining if an exceedance is due to the M5 East
ventilation stack.

In all cases, the Conditions of Approval specified by the Minister for Urban Affairs and
Planning shall be considered as the ultimate guide to the intended air quality outcomes.

http://www.rta.nsw.gov.au/
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4 EXTRAORDINARY EVENTS

For the purpose of the Protocol, the following are extraordinary events:

� Bushfires and prescribed burning;
� Natural causes such as dust storms and sea fog taking into account sensitivity and

difference between measuring techniques;
� Fire incidents at residential or commercial premises where the Fire Brigade attends.
� Traffic incident involving a fire or spill attended by an emergency service;
�  Illegal activities (e.g. Backyard burning, kerb side fires);
� Fire works displays;
�  Anything as agreed by the Director General, in consultation with the AQCCC and EPA,

which is considered to have created a false or misleading reading at a monitoring
station;

5 ASSESSMENT PROTOCOL

5.1 Introduction

The assessment procedure developed for the purposes of the DUAP Condition 73/4 Protocol
is presented schematically as a flow diagram in Figure 1.  Each element of the flow diagram
is numbered and supplementary information related to the assessment process is presented
below for each of these elements.

5.2 Elements 1 to 3: Trigger for the Assessment Procedure & QA Validation

The trigger point for the protocol is a monitored concentration for PM10 at any station greater
than the DUAP Condition 72 air quality goal of 50 µg m-3 as a 24-hour average.  Four
monitoring stations have been established to measure ambient PM10 concentrations in the
vicinity of the M5 East Motorway Mainline Tunnel Stack:

� U1 – Jackson Place;
� T1 – Thompson Street;
� X1 – Wavell Parade; and
� CBMS – Gipps Street Lookout.

Data from all four monitoring stations will be updated daily on the RTA website.  A
concentration for PM10 greater than 50 µg m-3 as a 24-hour average will be automatically
flagged.

The following equipment for monitoring PM10 is included in the stations:

1. TEOM – U1, T1, X1 and CBMS.

2. High Volume Sampler – U1 and T1.
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The TEOM will be used for determining whether or not an exceedance of the air quality goal
for PM10 of 50 µg m-3 has occurred at a monitoring station.

The high volume sampler takes samples for one 24-hour period every 6 days.  This
instrument is available for comparison purposes with the TEOM.

A GRIMM instrument is included at U1, but is not currently in wide acceptance for regulatory
purposes.

If an exceedance occurs, quality validation of the data is to be undertaken within two working
days.

Monitoring with the TEOM is to be undertaken in accordance with Australian Standard AS
3580.9.8 - 2001 (Method 9.8: Determination of Suspended Particulate Matter – PM10
continuous direct mass method using a tapered element oscillating microbalance analyser).

Monitoring with the High Volume Sampler is to be undertaken in accordance with AS
3580.9.6 – 1990. This instrument is available for comparison purposes with the TEOM.

The CBMS measurements are to be validated by independent organisation agreed to, prior
to opening of the motorway, by the AQCCC.

DUAP and EPA are to be notified within one working day of the time that monitoring of PM10
indicates a concentration greater than the air quality goal of 50 µg m-3.

The RTA website is to be flagged that DUAP and EPA have been advised of the event.

Outcome:

1. If the data validity checks confirm that the recorded PM10 level was not valid and was due
to an instrument fault or data error – complete an assessment report for submission to
EPA/DUAP.  A copy is also to be forwarded to the AQCCC and placed on the RTA web
site.

2. If the data validity checks confirm that the recorded PM10 level was valid proceed with
Protocol element 4.

5.3 Element 4: Other Potential Causes of Exceedances

To determine whether the monitored PM10 level is attributable to phenomena or events other
than emissions from the M5 East Motorway Tunnel Stack, the following investigations are to
be undertaken:

1. Obtain data for other ambient air quality monitoring stations in the Sydney Basin from the
EPA for concurrent monitoring periods to determine whether the PM10 exceedance is a
Sydney-wide event.
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2. If the monitored PM10 concentration is widespread it is likely that there was an external
cause:
� Contact relevant authorities such as the Bureau of Meteorology and State

Emergency Services to determine if a regional event has occurred consistent with
the recorded PM10 concentration;

3. If the PM10 level is not widespread throughout the Sydney basin a local cause is possible
and supplementary investigations should be undertaken such as:
� establish whether an emergency in the tunnel such as a fire has occurred and if so

whether the duration and extent of the emergency could be responsible for the
recorded PM10 concentration;

� through discussions with the EPA, Council, Bureau of Meteorology, SES etc and the
local community and industrial operators, establish whether a specific localised
source could have affected one or more monitoring stations.  Localised activity such
as rubbish burning or unusually high emissions from an industrial premise located in
the Cook’s River Valley for example during conditions where prevailing winds are
directly downwind of the monitoring station could be potential influences.

Outcome:

1. If the investigation confirms that external events or phenomenon consistent with an
extraordinary event are the most likely cause of the PM10 concentration or the tunnel was
closed to traffic – complete an assessment report for submission to EPA/DUAP, with a
copy to the AQCCC.

2. If the investigation confirms that external causes or phenomena consistent with an
extraordinary event are not the cause of the PM10 level – proceed with Protocol Element
5.

5.4 Elements 5 & 6: Assessment and analysis of data

Analysis of available data will be undertaken, including dispersion modelling if necessary, to
confirm if the stack emissions are the cause of the exceedence.

The following data, as a minimum, is to be compiled:

1. Ambient PM10 monitoring data for other EPA monitoring stations in Sydney.  Historic data
for similar dates and meteorological conditions for the M5 East Motorway monitoring
stations (T1, U1, X1 and CBMS). These data will provide an indication of the ambient
concentrations that would have been anticipated in the locality of the M5 East Motorway
Mainline Tunnel Stack in the absence of emissions from the tunnel.

2. The concentration of particulate emissions from the stack (based on in-stack continuous
monitoring data) during the period of concern, and immediately prior to and following that
event.
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3. Tunnel ventilation rates and the operating efflux velocity for emissions from the stack for
the period in under consideration.

4. Meteorological conditions for the period under consideration, compiled from each of the
ambient monitoring stations (U1, T1, X1 and CBMS) including correlation between
monitored results and wind direction.

5. Operational history of the ventilation system.

6. The inventory of polluters compiled as part of the M5 East Air Quality Management Plan.

Outcome:

1. If analysis of the data confirms that the stack emissions were not the cause of PM10 goal
exceedance - complete an assessment report for submission to EPA/DUAP (Element 8).

2. If analysis of the data confirms that the stack emissions were the cause of the
exceedance, if directed by the Director-General, install electro-static precipitators within 6
months.  (Element 7)

6 DISPUTE RESOLUTION

The dispute resolution process will only apply for a dispute involving Element 8.

The following will apply to the dispute resolution process:

(a) The Director-General at his/her discretion to appoint independent person(s)
with appropriate knowledge and expertise/qualifications in this area, to
constitute a Panel to assess any disputed exceedance.

(b) Issues in dispute would be referred to the panel by the Director-General.  All
parties including the EPA, RTA, AQCCC and community are to be invited to
make submissions.

(c) The independent panel to report back to the Director-General with appropriate
findings and recommendations.  The Director-General to take into account the
Panel’s recommendations in her final decision.  The Panel’s report of findings
and recommendations are to be made public.



              FIGURE 1: FLOW DIAGRAM OF PROTOCOL ASSESSMENT PROCESS

1.

2.

4.

5.

*Working days (accumulative

Does the analysis confirm that stack
emissions are the cause of the

exceedance?

Prepare assessment report for
consideration by EPA/ DUAP

Copy to AQCCC

No

Yes

Yes

6.

7.

No

Carry out assessment and analysis of
available data including undertaking

dispersion modelling if necessary

No

Notification to DUAP within one working
day of event

Monitored PM10 indicates a
concentration greater than the air quality

goal specified in Condition 72 of
50 µg m-3 at U1, T1,  X1 or CBMS

3.

*1

 *2

*5

* 15

Is formal dispute resolution
process (DRP) triggered?

No

Element 8

Does DRP process
confirm exceedance?

No

Yes

Yes

0

Submit report to DUAP/EPA – copy to
AQCCC.
Seek DUAP’s decision on requirement
to install ESP
Is the reason for the PM10
concentration being greater than the
air quality goal due to an extraordinary
event or was the tunnel closed to
traffic?
) to comp
Yes
After Quality Assurance validation of
data is PM10 concentration greater than

goal
letion of process.
*

*20


	INTRODUCTION
	BACKGROUND
	PROTOCOL PRINCIPLES
	EXTRAORDINARY EVENTS
	ASSESSMENT PROTOCOL
	Introduction
	Elements 1 to 3: Trigger for the Assessment Procedure & QA Validation
	Element 4: Other Potential Causes of Exceedances
	Elements 5 & 6: Assessment and analysis of data

	DISPUTE RESOLUTION

