Mordialloc Bypass Project
Report of Dr Ian Wallis
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Introduction

1. My firm, Consulting Environmental Engineers, prepared the impact assessment
report titled Air Quality Assessment for Mordialloc Bypass Project (Report) which is
Appendix F of the Environment Effects Statement (EES) for the Mordialloc Bypass
Project (Project).
2. The role that I had in preparing the Report involved carrying out all aspects of the air
quality assessment, and preparing the report.
3. The principal findings of the Report are:
 There will be localised dust impacts for a short period during the construction
period. Management measures have been recommended to limit the extent of
dust and adverse effects on sensitive receptors.
 Predicted increases in the concentrations of contaminants emitted by vehicles
are expected to be minor for carbon monoxide (CO), nitrogen dioxide (NO2), and
fine particles (PM10 and PM2.5). The peak concentrations at all residential and
commercial receptors are predicted to be within relevant SEPP design criteria.
4. In reviewing Appendix F of the EES to prepare this expert report, I noted three
typographical errors, which are corrected in Appendix A. They make no difference
to the outcome or findings of the air quality assessment.
5. I adopt the corrected Report, in combination with this document, as my written
expert evidence for the purposes of the Mordialloc Bypass Project Inquiry and
Advisory Committee's consideration and reporting in respect of the Project.
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Qualifications and experience

6. Appendix D contains a statement setting out my qualifications and experience, and
the other matters in accordance with Planning Panels Victoria's 'Guide to Expert
Evidence'.
7. A copy of my curriculum vitae is provided in Appendix E.
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Further work since preparation of the Report

8. Since the Report was finalised, I have undertaken further work to check and confirm
specific aspects of the Report, and to prepare responses to submissions in relation
to air quality. A summary of my findings in relation to this further work is as follows:
 The vehicle emission estimates were checked against the predictions of the
latest Australian version of the COPERT emission model. It was concluded that
the emission rates used in the Mordialloc air quality assessment are very similar
to the COPERT values and are satisfactory.
 The predictions of near-road air quality made using the Ausroads dispersion
model were checked against the predictions using the latest version of the
AERMOD dispersion model. As an example, the two sets of predictions for the
Parks Victoria site are shown in Appendix B. Both models predict essentially the
same concentrations at receptors. This confirms that the air quality model
predictions presented in the EES are valid.
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9. This further work has not caused me to change my opinions as expressed in the
Report.
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Written Submissions

4.1

Submissions Received

10. I have read all 112 submissions received in respect of the EES and draft Planning
Scheme Amendment for the Project, and identified those that are relevant to the
Report and my area of expertise. These include the following submissions:
25, 26, 27, 28, 30, 32, 40, 47, 53, 54, 56, 58, 59, 60, 62, 67, 68, 69, 70, 71, 72, 75,
81, 83, 86, 87, 88, 90, 92, 98, 99, 101, 102, 103, 104, 106, 108, 110, 111 and 112.
11. I also have read, and provide a comment on the air quality implications of the
alternative interchange between Lower Dandenong Road and the Mordialloc
Bypass.
4.2

Summary of Issues Raised

12. The submissions have raised the following issues relevant to my area of expertise:
Issue

Submission Numbers

General concern about reduction in air quality

25, 30, 32, 54, 56, 58, 59, 67, 68,
69, 84, 86, 88, 92, 101, 102, 103,
104, 108, 110, 111

Concern about health effects of people

26, 27, 28, 60, 62, 69, 71, 72, 75,
81, 82, 87, 98, 106

Concern about dust during construction

47, 53, 69, 81, 88, 112

Concern about nitrogen dioxide levels

40

Concern about contaminated dust and odour

81, 83

Concern about effects of pollution on wildlife

90

Concern about odour from landfill

53, 81, 83

4.3

Response to Issues Raised

13. Set out below are my comments and response to the issues raised by the written
submissions relevant to my areas of expertise.
14. The submissions expressing “General concern about the reduction in air quality”
were often brief but can be taken as expressing, in a short form, the issues raised in
the longer submissions listed as “Concern about health effects on people”.
Submissions 26, 60 and 72 were impressively detailed and comprehensive.
15. My comments in response address the general concern about a reduction in air
quality first. Then the concern about health effects on people is addressed.
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Increase in Air Contaminant Concentrations near the Bypass
16. The Report describes in some detail the predicted increases in the concentration of
air contaminants near the proposed Bypass.
The contaminants assessed are
carbon monoxide (CO), nitrogen dioxide (NO2), fine particles (PM10) and very fine
particles (PM2.5).
17. There are 17 graphs in the Report showing the concentration of contaminants
extending from 200 m west to 200 m east of the Bypass. Each graph shows that the
concentrations of contaminants will increase on and near the road. Thus, there will
be a decline in air quality on and near the Bypass.
18. This decline is a necessary consequence of having the Bypass. When a grassy strip
is transformed into a new road, and vehicles transfer their route of travel from other
roads to the Bypass, there will be a decline in air quality on and adjacent to the road
with the extra traffic. There will be an improvement in air quality on and adjacent to
the roads on which the traffic volume decreases.
What is the Allowable Maximum Concentration?
19. The SEPP(AQM) is statutory policy declared by the Governor in Council and thus is
binding on the Crown, industry and the public.
20. The SEPP(AQM) states that “This policy builds on past air quality achievements,
establishes a framework for managing emissions and sets out a program for action
to protect the air environment and achieve the regional air quality objectives of the
State Environment Protection Policy (Ambient Air Quality). It contains the principles,
approaches and measures for managing air quality at local, regional and State levels
and for addressing global environmental issues. It requires government agencies to
apply the policy when making decisions, formulating strategies and implementing
programs”.
21. Clause 6 of the SEPP(AQM) states that “Design criteria for class 1, 2 or 3 indicators
for the purpose of assessing proposals for new emission sources or modifications to
existing emission sources are established in Schedule A” and “Intervention levels for
class 1, 2 or 3 indicators are established in Schedule B”.
22. Traditionally, the Intervention Levels set out in Schedule B of the SEPP(AQM) have
been used in the assessment of air quality adjacent to major roads including in all
previous Victorian road projects in which I have been involved (up to the 2017 West
Gate Tunnel Project). Intervention levels are used to assess air quality data to
determine whether the beneficial uses set out in Clause 9 of the SEPP(AQM) are
being protected. SEPP(AQM)states that an intervention level is numerically greater
than the design criteria for a given pollutant as it does not apply to an individual
source but to all sources of the pollutant within a defined area.
23. During the Mordialloc Bypass Project, the EPA advised that the more stringent
design criteria listed in Schedule A of the SEPP(AQM) were to be used in the air
quality assessment for the Mordialloc Bypass. These criteria are used in the
assessment of new or expanded sources of emissions such as industrial premises,
and are nominally 20 per cent more stringent than the intervention levels.
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24. The air quality modelling and related assessment in the Report demonstrated that
the concentration at all sensitive receptors of air contaminants from vehicles on the
Mordialloc Bypass, including the background contribution from other sources in
Melbourne, will be within the SEPP(AQM) design criteria.
25. While there will be an increase in the concentration of contaminants on and near the
Bypass, the peak concentrations of all contaminants at all sensitive receptors will be
within the statutory limits defined by the SEPP(AQM) design criteria.
Pattern of Concentrations near the Road
26. Concentrations of contaminants will be highest on the roadways and reduce with
distance from the road, as shown in the figures of concentration distributions in
Appendix F of the EES. Drivers and passengers experience higher concentrations
than any residents living near the road. Cyclists using cycleways adjacent to the
Bypass also experience higher concentrations than residents (as noted in
Submission No 60).
27. The total concentration of a contaminant at a particular site is the sum of (1) the
background concentration (effectively the combined effects of emissions all over the
Melbourne region) and (2) the local contribution from the Bypass. The background
concentration is often the largest component of the predicted total concentration in
residential and commercial areas adjacent to the Bypass.
28. The contribution from the roadways reduces with distance from the roadways due to
vertical mixing. At 20 m from the roadway, the 1-hour peak concentration is less
than 50 % of the level experienced by drivers on the road (for the 99.9 percentile
peak hour). At 75 m from the roadway, the near-road concentration will reduce to
20 % of the peak on the road and by 200 m distance, the concentration will reduce
to 6 % of the peak. Typically, the air quality effects of a major road are most
apparent within about 75 m of the roadway.
29. The decline in peak concentration with distance is faster for the 24-hour average and
annual average concentrations (as for about half the hours in the longer averaging
periods, the wind may be blowing in the opposite direction). For the 24-hour
average (99.9 percentile peak day), the near-road concentration will reduce to 15 %
of the peak at 75 m from the roadway and to 5 % of the peak at 200 m distance. For
the annual average, the near-road concentration will reduce to 7 % of the peak at
75 m from the roadway and to 4 % of the peak at 200 m distance.
30. In summary, the concentrations of air contaminants are highest on and next to the
road, and decrease with distance from the road. There will be some reduction in air
quality on and near the Bypass and the effects will mostly occur close to the Bypass.
31. For major new roads, it is good practice to provide a buffer zone of approximately
25 m on each side of the roadway to provide a distance for dispersion of air
contaminants and for other features of the project (decay of noise, bicycle paths,
stormwater detention, noise barriers, signs, emergency bays, vegetation screens,
etc). This buffer distance has been provided in the case of the Mordialloc Bypass.
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Background Concentration
32. The air quality modelling took into account the background concentration (the
concentrations of contaminants in the area without the Bypass), local meteorology
and the number and type of vehicles projected to use the Bypass at various times.
33. The background concentration reflects the combined contribution of air contaminants
released throughout Melbourne, by vehicles, industry, domestic sources (wood fires,
gas stoves, heating, painting, use of cleaning compounds, etc), and natural sources
(bushfires, controlled burning, sea salt, dust, volatile compounds from vegetation or
formed by reactions in the atmosphere).
34. In the air quality assessment, background air quality was determined from
measurements at the nearest EPA monitoring sites, including Brighton up to 2015.
As shown in the table below, the average PM10 measurements at Brighton in the
period 2012-2015 are very similar to the average of recent measurements of PM10
made at other sites throughout Victoria.
24-hour average PM10 Concentration in ug/m3
VIC-2017
Alphington
Dandenong
Footscray
Geelong
Mooroolbark
Traralgon
Average
Brighton 2012
Brighton-2013
Brighton-2014
Brighton-2015
Average

99%
33
35
40
44
36
32
37

95%
27
30
31
32
25
25
28

90%
24
28
28
30
22
22
26

70%
20
23
23
23
19
18
21

50%
16
17
17
17
14
15
16

32
33
38
38
35

28
28
30
28
29

25
25
26
24
25

20
20
20
21
20

16
15
16
17
16

35. According to the EPA website, vehicle emissions are responsible for:
 72 per cent of all carbon monoxide (CO) emissions
 70 per cent of all nitrogen oxides (NOx) emissions
 31 per cent of all emissions of particles smaller than 2.5 microns (PM2.5)
 27 per cent of all emissions of particles smaller than 10 microns (PM10).
(Source www.epa.vic.gov.au/your-environment/air/vehicle-emissions-and-air-quality
36. The majority of small particles (73 per cent of PM2.5 and 69 per cent of PM10
according to the EPA website) come from sources other than vehicles. Thus, the
adverse public health implications of elevated PM10 and PM2.5 concentrations are not
all due to vehicle emissions.
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37. A study in the Hunter Valley in 2013 established the sources of PM2.5 particles at
times of elevated concentrations. Of the total, 26 per cent were derived from sea
salt, 23 per cent from atmospheric reactions, 22 per cent from wood smoke, 17 per
cent from vehicles and industry, and 12 per cent from soil and dust (Hibberd et al,
2013).
38. Elevated levels of PM10 and PM2.5 occur in Melbourne on a few days each year,
mostly from smoke arising from bushfires or controlled burning, or from dust storms.
At the EPA Brighton monitoring station, there were 36 days in 2000-2010 on which
the 24-hour PM10 level exceeded the SEPP design criteria of 50 ug/m3. Ten of the
days occurred in 2003, and on one, the peak 24-hour PM10 level reached 182 ug/m3.
Persons living in Mordialloc may have already experienced higher PM10 and PM2.5
concentrations than the effects from the Mordialloc Bypass.
Setting Air Quality Standards in Australia
39. The National Environment Protection Council (NEPC) is the national body that sets
air quality standards for Australia. The process is described in the document
“Methodology for Setting Air Quality Standards in Australia”, NEPC, 2011. In
summary, the process involves the assessment of health hazards, exposure to
contaminants of various groups in the population, risk characterisation by an expert
technical group, consultation with stakeholders, development of options for proposed
standards and public consultation on the proposals.
40. The final steps are a decision on appropriate standards by the NEPC (essentially by
the Commonwealth and State Ministers for Health) and then incorporation of the
standards in State legislation. In Victoria, the standards are promulgated in the
SEPP (Ambient Air Quality).
41. The aim of the NEPC air quality standards is to prevent adverse health impacts from
air pollution and to provide adequate public health protection for all Australians. It
should be noted, however, that the standards do not provide complete protection for
all persons with compromised health conditions, and that NEPC carries out a
comprehensive cost benefit analysis and feasibility study in determining the final
standards.
42. The Report presents the predicted changes in air concentrations near the Bypass in
relation to the SEPP(AQM) design criteria, which have 1-hour averaging periods.
43. The EPA Submission on the EES for the Mordialloc Bypass (Submission No 98)
states that “In accordance with emerging scientific evidence and best practice, EPA
recommends the use of the SEPP(AAQ) Schedule 2 - environment air quality
objectives to compare and assess air pollution levels measured near roads, instead
of the SEPP(AQM) Intervention Levels”.
44. The SEPP(AAQ) objectives correspond to the NEPC air quality standards.
Appendix C of this expert report sets out the predicted changes in air concentrations
near the Bypass in relation to the SEPP(AAQ) air quality objectives, which have
longer averaging periods (except for 1-hour NO2) than SEPP(AQM) design criteria.
In my view, the SEPP(AAQ) objectives are intended to apply at a population level to
groups of 25,000 persons and not to fewer persons in a strip beside a major road.
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45. The SEPP(AAQ) objectives are listed in Appendix C and summarised below. On the
basis of the dispersion model predictions shown in Appendix C, the following
conclusions are drawn:
 The predicted 8-hour CO concentration at receptors meets the design objective
of 10,400 g/m3.
 The predicted 1-hour NO2 concentration at receptors meets the design objective
of 228 g/m3.
 The predicted annual NO2 concentration at receptors meets the design objective
of 57 g/m3.
 The predicted 24-hour PM10 concentration at receptors meets the design
objective of 50 g/m3.
 The predicted annual PM10 concentration at receptors meets the design objective
of 20 g/m3.
 The predicted 24-hour PM2.5 concentration at receptors meets the design
objective of 25 g/m3.
 The predicted annual PM2.5 concentration at receptors meets the design objective
of 8 g/m3.
Summary of Response to Concerns about Reduction in Air Quality
46. In summary, the SEPP(AAQ) objectives will be met. There will be some reduction in
air quality near the Bypass but the extent will be localised, and will be similar to
conditions experienced next to other major roads throughout Melbourne.
47. The air quality assessments in the Report, and the additional predictions in Appendix
C, demonstrate that the concentration of air contaminants at receptors outside the
road reserve will be within the SEPP(AQM) design criteria and the SEPP(AAQ)
objectives, which are the statutory requirements.
Health Effects of Fine Particles
48. Fourteen submissions made particular reference to, and three submissions provided
extensive evidence on, the adverse health effects of fine particles. These are valid
concerns.
49. A wide range of scientific literature was quoted and although there remain some
uncertainties and inconsistencies between studies, it is widely accepted that an
elevated concentration of fine particles has a risk of adverse health effects, at a
population level.
Studies have also attributed adverse health effects at high
concentrations of other contaminants (including ozone, some air toxics and nitrogen
dioxide).
50. Melbourne currently has about 4.8 million people and the population is expected to
increase by about 20 per cent by the year 2030.
According to the ABS, in
Melbourne in 2018 there were 2.7 million cars, 600,000 light commercial vehicles
and 170,000 trucks. The number of cars and trucks is projected to increase at a
similar rate to population growth, as is the emission rate of fine particles from fuel
combustion (particularly in diesel vehicles), brake and type wear and road erosion.
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51. It is not correct to assume that the Mordialloc Bypass will suddenly cause a change
from clean air to contaminated air.
Instead the change will be from slightly
contaminated air (most of the time) to slightly more contaminated air (most of the
time). Health effects of the Bypass need to be assessed on this basis.
52. Analysis of monitoring data for Melbourne shows that the highest concentrations of
fine particles in the air are due to bushfires (catastrophic events or controlled burning
of forests), dust storms and smoke from domestic wood heaters.
53. Based on the EPA monitoring data for 2017, the environmental goals for carbon
monoxide, nitrogen dioxide, ozone, sulfur dioxide, PM10, and lead were met at all
monitoring stations, except for PM10 at Geelong South (due to smoke from planned
fires and high dust concentration). In 2017, the 24-hour PM2.5 goal of 25 g/m³ was
exceeded at Alphington on eight days, Footscray on four days, Geelong on two days
and Traralgon on five days.
54. The PM2.5 exceedances in Melbourne on still, cold days have been attributed to
bushfires and wood heater smoke. This highlights that urban sources such as
domestic wood heaters are a major source of PM2.5 in the Victorian airshed. The
other causes of the exceedances were hazard reduction burns or dust (at Geelong).
55. The same types of events are apparent in the record for visibility (directly related to
fine particle levels) for Melbourne and Ballarat in 2005-2006 (shown below). The
events with high concentrations of very fine particles in Melbourne and Ballarat in
that year were due to bushfires and wood heaters.

56. As noted above, vehicle emissions are responsible for 31 per cent of all emissions of
particles smaller than 2.5 microns (PM2.5). The other major sources are bushfires
(responsible for very high PM2.5 concentrations over short periods), dust, wood
smoke, photochemically-generated particles, industrial emissions and sea salt.
57. The 99, 90 and 50 percentile concentrations of PM2.5 particles provide a useful way
to assess PM2.5 levels by excluding the effects of short term peaks. The figure
below shows the results for these percentiles in the Port Phillip airshed for 20132017. There are only small variations from year-to-year.
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58. In summary, people in Mordialloc, as in other suburbs, live and breathe in a sea of
vehicle and other emissions. At 25 m from the roadway, the increase in annual
PM2.5 will be about 6 %. At 100 m from the roadway, the increase will be about 3 %.
Beyond 200 m from the roadway, the increase in PM2.5 will be negligible.
59. It is difficult to translate the complex topic of public health into a simple explanation
of likely outcomes at Mordialloc. The published effects of PM2.5 and other air
pollutants on health are observations or predictions that apply at the level of the
general population and cannot be applied directly to an individual, where other
circumstances (for example, age, general health, lifestyle, diet, exposure to smoke)
have a considerable influence on the outcome. The effects of a particular PM2.5
level on a particular individual cannot be predicted reliably.
60. However, as a broad generalisation, the effects of the predicted changes in fine
particle levels outside the road reserve at Mordialloc will have no significant effect on
over 99 of the population, even if they live at 25 m from the roadway. People will
suffer adverse health effects from many causes. A very small proportion of the
population may be affected by adverse air quality, and of them, most are likely to be
elderly and/or with severely compromised health.
Dust during Construction
61. Five submissions addressed the issue of dust during construction. Submission 47
proposed that work should stop when the wind speed exceeds 25 km/hr.
Submission 53 proposed that commercial premises should receive the same
protection against excessive dust as residential premises. Submission 82 proposed
a modification of AQ2 to limit the risk of dust from landfills.
62. It is considered that the dust issues will be well-managed by the measures listed in
Chapter 12 of the Report. In particular, it is considered that measuring the PM10
concentration on the downwind boundary of the construction zone, and requiring the
Contractor to take action to reduce construction activities and dust generation at
times of elevated PM10 levels, will provide better control than a limit based on just
the wind speed.
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63. It is noted, however, that the requirement for dust monitoring equipment in Chapter
12 of the Report is at present focused on residential sites. The proposal of
Submission 53 is reasonable and my recommendation is that the text of the dust
monitoring requirement in construction should be modified as follows:
Install portable PM10 monitoring monitors between the work site and
residential and commercial receptors as per the VicRoads specification.
Take action promptly in response to high readings of dust (as set out below)
on portable monitoring equipment (e.g. reducing operations, moving
operations or increasing watering).
64. To implement this recommendation, I further recommend that the wording of AQ2 as
set out in Chapter 23 of the EES should be expanded to correspond to the wording
in my Report and read as follows:
AQ2. Measures to minimise dust, odour and other air emissions must be
implemented in accordance with relevant legislation, policies and guidelines
including, but not limited to:
 EPA Victoria Publication 480: Environmental Guidelines for Major
Construction Sites;
 VicRoads Contract Specification on dust (but with the additional wording as
set out in para 63).
Contaminated Dust and Odour
65. Submission 81 addressed the issue of dust from former landfill sites on the route for
construction of the Bypass. The amended EPR AQ2 as listed above is considered
sufficient to achieve satisfactory control of dust from landfills where disturbed by
construction of the Bypass.
Nitrogen Dioxide Levels at Braeside Park
66. Parks Victoria occupies a brick administration building that is a minimum of 31 m
from the future roadway (the access doors are more than 40 m from the roadway –
see Figure 7-5 of Appendix F of the EES). There is an annex used as an
amenities/lunchroom building at 22 m from the roadway, which is the sensitive
receptor closest to the Mordialloc Bypass.
67. The conclusion of the Report is that the administration building meets all air quality
limits with a reasonable factor of safety. The same conclusion is drawn from
additional modelling undertaken with respect to the SEPP(AAQ) objectives and
presented in Appendices B and C.
68. On the other hand, the annex meets the air quality limits with a small factor of safety
for nitrogen dioxide (see Fig 9-10 of the Report and Appendix B of this report). The
annex is located where there is a steep gradient in contaminant concentration with
distance, and thus will be subject to large variations in contaminant concentrations.
These variations will reduce the factors of safety.
69. During the air quality study, CEE advised that this building was uncomfortably close
to the SEPP limit for NO2, and that a precautionary approach would be to shift or
replace the annex. How and when this occurs is a matter for Parks Victoria and
VicRoads to decide.
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70. Since completing my Report, I have been provided with a plan entitled “Mordialloc
Freeway – Noise Walls and Fencing Plan”. This plan shows a 3 m high noise wall
extending for about 50 m adjacent to the roadway. The fence is adjacent to the
Parks Victoria buildings in Braeside Park. The noise wall will provide greater
dispersion for vehicle contaminants and hence reduce predicted concentrations at
the annex. If the noise wall is increased to a height of 4 m, so that it extends up to
the full height of a large van or truck, and with trees planted either side of the wall, I
consider the additional dispersion and protection against eddies provided by these
mitigation measures would be sufficient to overcome the need to move the annex.
Effects of Pollution on Wildlife
71. Submission 90 addressed the issue of the effect of air contaminants on wildlife. It is
considered that the air quality standards for humans are sufficient to protect wildlife.
Experience shows that some birds seem to prefer ponds constructed adjacent to
roads and live with adjacent traffic. Birds are free to move away, which they may do
during the construction period, and return later. The short term increase in dust
concentrations during construction is not expected to have a long term effect on
plants in the Park or the wetlands.
Alternative Connection for Woodlands Drive
72. On 31 January, 2019, an alternative design for the intersection between Lower
Dandenong Road, Mordialloc Bypass and Woodlands Drive in Braeside was
proposed. The alternative design involves keeping Woodlands Drive open and
directing the north-bound off ramp from the Bypass to Woodlands drive.
The
reference design involves closing the north end of Woodlands drive and transferring
north-bound traffic to Bell Grove.
73. While there will be a change in traffic flow in the south-west corner of the
intersection, there will be minimal change to traffic numbers and speeds in the northwest corner near the residential zone of Dingley Village. Thus the alternative will
not involve any significant difference in air quality at these residential receptors.
Concern about odour from landfill
74. Three submissions raised concerns about odour from the former landfill. The landfill
is in a largely industrial area, distant from residential areas.
Peak landfill gas
generation occurred in 1980 and there was been almost 40 years of dissipation
since then.
75. Based on the limited available data, odour is not anticipated to be a concern,
because of the low emission rate of hydrogen sulphide and the large buffer to
sensitive receptors.
76. EPL CL3 sets out requirements for passive landfill capture and venting. In preparing
the CL3 plan, I recommend that consideration is given to the concept set out in the
Report to minimize the risk of odour nuisance near the landfill. The concept involved
a thick layer of railway ballast over the construction zone to permit gases to escape
and disperse. A reactive environmental management plan for construction across
the landfill is recommended in my Report.
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Declaration
I have made all the inquiries that I believe are desirable and appropriate and no matters
of significance which I regard as relevant have to my knowledge been withheld from the
Inquiry and Advisory Committee.

Ian Wallis
Signed
Date: 14 February 2019
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Appendix A

Typographical Corrections

77. In reviewing the Report while preparing this expert report, I noted three
typographical errors, which are corrected below. The errors make no difference to
the outcome or findings of the air quality assessment, but possibly make it difficult to
understand certain paragraphs of text. Changes in the text are highlighted in yellow.
1.

Percentage increase in traffic.

78. From the traffic projections supplied for the air quality assessment, the
projected increase in traffic from the year 2021 to 2031 is projected to be from
5 per cent to 9 per cent, depending on the section of the Bypass, with an
average increase of 7 per cent over the whole length of the Bypass.
FREEWAY 2021 Traffic, v/d

2031 Traffic, v/d

Vehicles

Total

Total

HVC

HCV

Growth Increase
In Traffic
Total

A

42,576

7,416

45,848

10,410

108%

8%

B

58,121

8,910

63,481

12,204

109%

9%

C

61,160

8,698

65,223

11,757

107%

7%

D

72,644

9,591

76,707

12,723

106%

6%

E

77,960

9,698

82,726

13,123

106%

5%

F

77,960

9,698

82,726

13,123

106%

6%
7%

Average

Page 63, Section 9-1, para 2 should read:
79. There is a 7 per cent growth in traffic between 2021 and 2031, and the traffic
conditions in 2021 and 2031 were considered in modelling the effect of vehicle
emissions on sensitive receptors.
Page 65, para 1 should read:
80. The 2031 traffic flows are about 7 per cent higher than those in 2021, with a smaller
proportion of HCV in the fleet. As discussed previously, vehicle emissions in 2031
are projected to be about 10 per cent lower than in 2021. The traffic flow is projected
to go up by about 7 per cent, and emissions per vehicle are projected to go down by
about 10 percent over that decade (from 2021 to 2031). Consequently, total
emissions from vehicles on the Mordialloc Freeway in 2031 will be approximately the
same as in 2021.
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2.

Effect of Vehicle Speed on Emissions

Change in Emissions with Speed
Page 67, para 3 should read:
81. Vehicle emissions are influenced by the speed of the vehicles, as shown in Figure 95 for a fleet containing 17 per cent HCVs/trucks (typical of the Mordialloc Bypass).
Generally, vehicle emissions at 60 km/hr are about 10 per cent lower (for nitrogen
oxides) to 20 per cent lower (for carbon monoxide) than at 100 km/hr. Emissions are
also substantially higher from vehicles in congested traffic with speeds of 20 km/hr
or less.
Figure 9-5 Change in Vehicle Emissions of NOx with Fleet Speed
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Appendix B

Comparison of Ausroads and AERMOD Predictions

82. The predictions of near-road air quality in the Report were made using the Ausroads
dispersion model. The Ausroads predictions were checked against the predictions
using the latest version of the AERMOD dispersion model. Both models predict
essentially the same concentrations at receptors from 20 m to 60 m from the road.
83. On the road and to 1.5 times the width of the road, AERMOD predicts slightly higher
concentrations (because of differences between the models in how mixing by
vehicles, and buoyant rise of the plume of emissions, are represented). Beyond
about 60 m from the road, AERMOD predicts slightly lower concentrations (but the
difference is very small).
84. As an example, the predictions of 1-hour nitrogen dioxide (NO2) at the Parks Victoria
site in Braeside are shown in Figure B-1 for the case of a westerly wind. Both
model predict a NO2 concentration of 130 ug/m3 (including background of 48 ug/m3)
at the annex (22 m from the roadway) and 100 ug/m3 at the Parks main office
building. There is only the background concentration to the west of the road, as
these receptors are upwind in this scenario of a westerly wind.
Figure B-1 Predicted Nitrogen Dioxide Concentration at Braeside Receptors

85. The Parks Annex is sited at 22 m from the roadway with windows opening on the
west side of the building. The model predictions are shown as a single line, but it
should be recognized that there is a variation about the line due to fluctuations in
wind speed over periods of less than an hour, eddies generated by vans and trucks,
and variations in the background concentration. In my view, a precautionary
approach should be adopted for any receptor within 25 m of the roadway.
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86. Another comparison of the Ausroads and AERMOD model predictions is shown in
Figure B-2, which shows the west-to-east distribution of peak 24-hour PM10
concentration in Section C (at Braeside). This section extends between
industrial/commercial uses on the western side of the Bypass, with a minimum buffer
of 25 m but typically a buffer of 40 to 70 m between the road and the nearest
commercial property, with Braeside Park and wetlands on the eastern side. There is
a buffer of 22 m to the Parks annex, but more typically the buffer distance extends
45 to 50 m east of the road.
Figure B-2 Predicted PM10 Concentration at Section C

87. Both models predict essentially the same PM10 concentrations at all receptors. On
and close to the roadway, AERMOD predicts slightly higher concentrations. Beyond
about 60 m from the road, AERMOD predicts slightly lower concentrations (but the
difference is very small, as can be seen in Figure B-2).
88. The background concentration has a major influence on the peak concentrations of
PM10 in Braeside. The contribution from vehicles on the road is considered large
within 25 m of the roadways but minor beyond about 100 m from the road.
89. Both models predicted essentially the same concentrations at receptors. This
confirms that the air quality model predictions presented in the Report are valid.
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Appendix C

Ausroads Predictions for SEPP(AAQ) Objectives

90. The State Environment Protection Policy (Ambient Air Quality) lists environmental
quality objectives for CO, NO2, photochemical oxidants (as ozone), sulphur dioxide
(SO2), lead and particles (as PM10 and PM2.5), together with an additional objective
for visibility reducing particles. The SEPP(AAQ) objectives apply to air quality within
regions or sub-regions considered to be representative of the exposure of the
general population in Victoria.
91. The SEPP(AAQ) includes PM10 objectives of 50 g/m3 (24-hour average) and
20 g/m3 (annual average), and PM2.5 objectives of 25 g/m3 (24-hour average)
The objectives were listed in Table 4-3 of the
and 8 g/m3 (annual average).
Report.
Table 4-3 SEPP(AAQ) Objectives for Air Contaminants
Objective

Averaging
Period

Conversion
to µg/m3

Carbon monoxide (CO)

9 ppm

8-hours

10,400 µg/m3

Nitrogen dioxide (NO2)

0.12 ppm

1-hour

228 µg/m3

0.03 ppm

1-year

57 µg/m3

50 µg/m3

24-hours

50 µg/m3

20 µg/m3

1-year

20 µg/m3

25 µg/m3

24-hours

25 µg/m3

8 µg/m3

1-year

8 µg/m3

Contaminant

Particles as PM10

Particles as PM2.5

92. The SEPP(AAQ) foreshadows a reduction in PM2.5 levels in 2025 to PM2.5 objectives
of 20 g/m3 (24-hour average) and 7 g/m3 (one year average). The expected
improvement in background air quality may come from improved vehicle emission
control technologies and changes in the vehicle fleet (more hybrid and electric
vehicles). These future objectives were listed in Table 4-4 of the Report.
Table 4-4 SEPP(AAQ) Future Objectives for PM2.5
Contaminant
Particles as PM2.5

Objective

Averaging
Period

20 µg/m3

24-hours

7 µg/m3

1-year

93. The SEPP(AAQ) objectives are considered to apply at the property boundary of
residential buildings (including aged care and retirement villages), although not
necessarily in car parks that are generally only occupied for a few minutes. They
apply in commercial and industrial areas that are used by the general public, but not
in industrial buildings where OHS standards apply. The SEPP design criteria apply
to all the property of schools, kindergartens, hospitals and parks with recreational
access (beyond the general 25 m wide buffer forming the road reserve).
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94. The Ausroads model was used to compute 99.9 percentile peak concentrations for
the contaminants and averaging periods listed in the tables above. Background
concentrations as defined in the Report were added to the predicted concentrations
for the Mordialloc Bypass for the year 2021 traffic conditions. The calculations in
Appendix C used the traffic projections for section E (southern section of the
Bypass) as this section has the highest projected traffic volume.
95. In each of the concentration plots in Appendix C, the concentration profile extends
east-west across the route to illustrate the decrease in concentration with distance
from the roadway in each direction, and to show the predicted concentration of the
various parameters at any receptor.
96. As well as the concentration profiles, each figure also shows the background
concentration (blue line across the lower part of the figures) and the environmental
objective (red line across the upper part of each figure). Concentration distributions
represent the 99.9 percentile concentration at the appropriate averaging period for
each contaminant, including the background concentration.
Summary of Buffer Distances
97. Table 7-2 of the Report summarises the buffer distances from the roadway to strips
of sensitive receptors in Sections A to E. The Braeside Parks office (in Section C) is
the closest sensitive receptor to the Mordialloc Bypass. There is a backyard of a
residential property at 25 m west in Section D and industrial properties at 25 m west
in Section C. The distances listed in this table can be used as a guide to assess the
effects of the Bypass on near-road concentrations of various contaminants.
.
Table 7-2. Summary of Minimum and Typical Buffer Distances
Buffer Distances to West
Mostly commercial/rural uses
Nearest rural house at 80 m
Redwood Gardens Industrial Estate
Typical buffer 49 m to 60 m
Woodlands industrial/commercial uses
Typical buffer 40 m to 70 m
Minimum buffer of 25 m
Wetlands / residential / open space
Typical buffer 40 m to 70 m
Minimum buffer of 25 m
Richfield retirement village
buffer of 70 to 83 m
Commercial / retirement village
Chelsea retirement village with buffer
of 35 m from Mordialloc Freeway
22 m from Mornington Pen.

Section

A
B
C

Buffer Distances to East
Mostly commercial/rural uses
Proposed football club at 80 m
Generally residential use
Typical buffer of 40 m
Minimum buffer of 35 m
Braeside Park and wetlands
Typical buffer 45 m to 50 m
Minimum buffer of 22 m - Parks

D

Wetlands / residential / open
Residential buffer 143 m
Mostly open space

E

Mostly open space
Minimum buffer of 60 m

98. The final concentration plot shows concentrations for section E-south, in Chelsea,
where there is a wider median and extra traffic on the Mornington Freeway on-ramp
and off-ramp to Springvale Road.
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Carbon Monoxide – 8-hour Average
99. Figure C-1 shows the predicted peak 8-hour CO concentration distribution (99.9
percentile) including the background level for Section E-north. The peak CO
concentration is well below the design objective of 10,400 g/m3.
Figure C-1 Predicted Distribution of Peak 8-hr CO Concentration
– Section E-north
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Nitrogen Dioxide – 1-hour Average
100.
Figure C-2 shows the predicted peak 1-hour NO2 concentration distribution
(99.9 percentile) including the background level for Section E-north. The peak NO2
concentration on and within about 18 m of the road is above the design objective of
The predicted 1-hr NO2
190 g/m3, but there are no receptors within this zone.
concentration meets the design objective at all receptors.
101.
The retirement village extends from 70 m west of the roadway, and the peak
concentration at the boundary is about 95 ug/m3, which is well within the design
objective.
Figure C-2 Predicted Distribution of 1-hr NO2 Concentration – Section E-north
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Nitrogen Dioxide – Annual Average
102.
Figure C-3 shows the predicted peak annual average NO2 concentration
distribution (99.9 percentile) including the background level for Section E-north. The
peak NO2 concentration on and within about 10 m of the road is above the design
objective of 57 g/m3, but there are no receptors within this zone. The predicted
annual NO2 concentration meets the design objective at all receptors.
103.
The retirement village extends from 70 m west of the roadway, and the peak
concentration at the boundary is about 38 ug/m3, only marginally above the
background concentration of 36 ug/m3 and well within the design objective.
Figure C-3 Predicted Distribution of Annual NO2 Concentration – Section E-north
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PM10 – 24-hour Average
104.
Figure C-4 shows the predicted peak 24-hour average PM10 concentration
distribution (99.9 percentile) including the background level for Section E-north. The
peak PM10 concentration is well within the design objective of 50 g/m3 even on the
roadway.
105.
The retirement village extends from 70 m west of the roadway, and the peak
concentration at the boundary is about 22 ug/m3, only marginally above the
background concentration of 20 ug/m3 and well within the design objective.
Figure C-4 Predicted Distribution of 24-hr PM10 Concentration – Section E-north
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PM2.5 – 24-hour Average
106.
Figure C-5 shows the predicted peak 24-hour average PM2.5 concentration
distribution (99.9 percentile) including the background level for Section E-north. The
peak PM2.5 concentration is well below the design objective of 25 g/m3 even on the
roadway.
107.
The retirement village extends from 70 m west of the roadway, and the peak
concentration at the boundary is about 10 ug/m3, only marginally above the
background concentration of 9 ug/m3 and well within the design objective.
Figure C-5 Predicted Distribution of 24-hr PM2.5 Concentration – Section E-north

108.
SEPP(AAQ) foreshadows a future reduction in the 24-hour average PM2.5
objective to 20 ug/m3. The concentration distribution shown in Figure C-5 shows
that the future 24-hour PM2.5 objective of 20 ug/m3 will be met (as long as there is
not a substantial increase in the background concentration).
109.
It is noted that very high PM10 levels were recorded at Brighton in the past,
including 50 days exceeding 50 ug/m3 between 2000 to 2009, including days with
109 ug/m3 in 2006, 132 ug/m3 in 2009 and 182 ug/m3 in 2003 (Source: EPA Publ
1390 – Air Monitoring Report – 2010). The high levels were due to bushfire smoke.
Thus the PM2.5 objective will not be met on days when there is a naturally high
background level. Typically there is high PM2.5 levels throughout Melbourne in those
days.
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PM10 – Annual Average
110.
Figure C-6 shows the predicted annual average PM10 concentration
distribution including the background level for Section E-north. The annual PM10
concentration is just below the design objective of 20 g/m3 on the roadway but is
well below the objective at all receptor sites beyond 25 m from the roadway.
Figure C-6 Predicted Distribution of Annual PM10 Concentration –
Section E-north

Conclusion for Assessment of Air Quality with SEPP(AAQ) Objectives
111.
On the basis of the dispersion model predictions shown above, the following
conclusions are drawn with respect to the SEPP(AAQ) air quality objectives:
 The predicted 8-hour CO concentration at receptors meets the objective of
10,400 g/m3.
 The predicted 1-hour NO2 concentration at receptors meets the objective of
228 g/m3.
 The predicted annual NO2 concentration at receptors meets the objective of
57 g/m3.
 The predicted 24-hour PM10 concentration at receptors meets the objective of
50 g/m3.
 The predicted annual PM10 concentration at receptors meets the objective of
20 g/m3.
 The predicted 24-hour PM2.5 concentration at receptors meets the objective of
25 g/m3.
 The predicted annual PM2.5 concentration at receptors meets the design objective
of 8 g/m3.
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PM2.5 – Annual Average
112.
Figure C-7 shows the predicted annual average PM2.5 concentration
distribution including the background level for Section E-north. The peak PM2.5
concentration is marginally above the design objective of 8 g/m3 on the roadway
but is below the objective at all receptor sites beyond 25 m from the roadway.
Figure C-7 Predicted Distribution of Annual PM2.5 Concentration –
Section E-north

113.
SEPP(AAQ) foreshadows a future reduction in the annual PM2.5 objective to
7 ug/m3. The concentration distribution shown in Figure C-7 shows that the future
24-hour PM2.5 objective will be met (as long as there is not an increase in the
background concentration).
114.
There are days with elevated PM2.5 concentrations at several Victorian
monitoring sites. In 2017, the annual average concentration was 8.9 ug/m3 at
Alphington, 8.5 ug/m3 at Traralgon, 7.8 ug/m3 at Footscray and 7.0 ug/m3 at
Geelong. Thus without further controls on emissions from wood stoves, industry
and vehicles, it may be difficult to meet the aspirational goal for annual PM2.5 of
7 ug/m3 in the year 2025.
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PM10 at Chelsea – 24-hour Average
115.
Figure C-8 shows the predicted peak 24-hour average PM10 concentration
distribution (99.9 percentile) including the background level in Section E-South –
adjacent to the Chelsea retirement homes. A different model setup is used for this
section, as there is a much wider grassy median between the north-bound and
south-bound roadways of the Mordialloc Bypass, and the model also includes the
emissions contribution from vehicles on the on-ramp and off-ramp to Springvale
Road.
116.
The predicted peak PM10 concentration is well below the design objective of
50 g/m3 even on the roadway. The retirement village extends from 35 m west of
the Bypass roadway, and the peak concentration at the closest boundary is about
23 ug/m3, and well within the design objective.
Figure C-8 Predicted Distribution of 24-hr PM2.5 Concentration – Section E-South

Chelsea Heights

PM2.5 at Chelsea – 24-hour Average
117.
The model calculations show that the predicted 24-hour peak PM2.5
concentration at the Chelsea retirement village is 10 g/m3 and well within the
design objective of 25 g/m3 or the future 24-hour objective of 20 g/m3.
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PM10 – Annual Average
118.
Figure C-6 shows the predicted annual average PM10 concentration
distribution including the background level for Section E-South. The annual PM10
concentration is just below the design objective of 20 g/m3 on the roadway but is
well below the objective at all receptor sites beyond 25 m from the roadway.
Figure C-6 Predicted Distribution of Annual PM10 Concentration –
Section E-South
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Appendix D
(a)

Matters Raised by PPV's Guide to Expert Evidence

The name and address of the expert
Ian Wallis, 150 Chesterville Road, Cheltenham VIC 3192

(b)

The expert's qualifications and experience
B.E., M.Eng.Sc, Ph.D
Extensive experience in air quality studies on major road projects, including
Ararat Bypass, Beaufort Bypass, Westgate tunnel and Freeway expansion
(Contractor tender submission), Eastern Freeway tunnel (now East Link),
Monash Freeway Upgrade, Tullamarine Calder Interchange, Northern
Expressway (SA), Craigieburn Bypass, Greensborough Bypass, Albury
Bypass (NSW), Pakenham Bypass, Southern Expressway (SA), Geelong
Bypass (all four stages), Barwon Heads Bridge Project, Heidelberg Bypass,
Warragul Road upgrade, Ferntree Gully Road augmentation, Scoresby
Freeway, Eastern Freeway, Western Ring Road and Cranbourne Bypass.

(c)

A statement identifying the expert's area of expertise to make the report
PhD in fluid mechanics, involving modelling the transport and dispersion of
contaminants. Extensive experience in air quality studies on major road
projects as listed above.

(d)

A statement identifying any other significant contributors to the report
and where necessary outlining their expertise
The report benefited by assistance from staff of CEE (analysis of data,
preparation of figures, review of dispersion models) and reviews by the staff of
WSP and the TRG. Nonetheless, I take full responsibility for the report.

(e)

All instructions that define the scope of the report (original and
supplementary and whether in writing or oral)
The scope of the air quality report is set out in Section 1.2 of the Report.

(f)

The identity of the person who carried out any tests or experiments upon
which the expert has relied on and the qualifications of that person
I have relied on air quality monitoring data as published by the EPA, wind
measurements at Moorabbin by the Bureau of Meteorology , vehicle emissions
and monitoring data as published by the EPA, Transurban and PIARC, and the
validity of the Ausroads, MM5 and Aermod models

(g)

A statement setting out any questions falling outside the expert's
expertise
I have a good understanding of EPA and NEPC policies and guidelines, but
am an environmental engineer and not a public health expert.

(h)

A statement setting out any key assumptions made in preparing the
report
A key outcome of the report is the predicted concentrations of air contaminants
at various distances from the roadway. The predictions are based on traffic
volumes supplied by WSP, meteorology supplied by the Bureau of
Meteorology, emission factors supplied by the EPA and others and the validity
of the Ausroads model (although predictions were checked using the Aermod
model).
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(i)

A statement indicating whether the report is incomplete or inaccurate in
any respect
In my view, the Report is complete and accurate. Residents and submitters
are naturally concerned about any deterioration in their local air quality.
Because of this concern, they may have many questions about the inputs,
procedures, predictions and interpretation of results. I have tried to provide
complete and accurate answers to their questions.
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Appendix E

CV of Ian Wallis

Ian Wallis – MIEAust, CPEng, NPER, RPEQ
Odour Control and Modelling, Environmental Engineer
Qualifications:
B E (hons) Monash University
M Eng Sc Monash University
Ph D Monash University
Memberships:
Institution of Engineers, Australia
National Professional Engineers Register – CP 12204
Registered Queensland Professional Engineer – RPEQ 11212
International Association for Hydraulic Research
Clean Air Society for Australia and New Zealand
Australian Water Association
Professional Experience:
since 1984 Director, Consulting Environmental Engineers
1996 - 2003 Malaria and Water Resources Advisor, WHO, Pacific Region
1977 - 1979 Principal Engineer, Caldwell Connell Engineers
1976 - 1977
Senior Engineer, Brown & Caldwell, San Francisco
1973 - 1975 Senior Engineer, Caldwell Connell Engineers
Expertise
Dr Wallis has extensive experience in air quality, environmental assessments and water
quality studies, and is recognized as one of Australia's experts in these fields.
He has been involved in many odour dispersion and management projects on treatment
plants, pumping stations and sewer vents, and in the design and construction of ocean
outfalls. He has more than 20 years of experience in a wide range of air quality
assessments for major road projects, odour modelling for sewerage agencies and
industry, and peer review of odour modelling and assessments.
He has completed air quality assessments for the following road projects:
 Ararat Bypass
 Beaufort Bypass
 Westgate tunnel and Freeway expansion (Contractor tender submission)
 Eastern Freeway tunnel (now East Link)
 Monash Freeway Upgrade
 Tullamarine Calder Interchange
 Northern Expressway (SA)
 Craigieburn Bypass
 Greensborough Bypass
 Pakenham Bypass
 Southern Expressway (SA)
 Geelong Bypass (all four stages)
 Barwon Heads Bridge Project
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Heidelberg Bypass
Warragul Road upgrade
Albury Bypass
Ferntree Gully Road augmentation
Scoresby Freeway
Eastern Freeway
Western Ring Road
Cranbourne Bypass.

Dr Wallis was a lecturer in hydraulics and fluid mechanics, and worked at Monash
University, Swinburne University, University of Southampton, Resources for the Future
(USA) and the UK Water Pollution Research Laboratory. He has been a consultant for
30 years working in USA, Australia, New Zealand and South-east Asian countries
Dr Wallis was an EPA environmental auditor for 17 years, conducting over 50 audits on
a range of industrial facilities, wastewater treatment plants, outfalls and effluent reuse
sites, with an emphasis on air quality issues from wastewater treatment, landfill and
industrial facilities.
He has been working as an environmental engineer for 30 years, principally on air
quality and water quality studies. He regularly uses odour dispersion models, including
AERMOD, Ausroads, Calpuff, Dispmod, MM5 and TAPM.
He has extensive experience in carrying out odour dispersion modelling for wastewater
facilities in all States and Territories of Australia, including developing odour emission
inventories, septicity modelling, preparation of meteorological files for modelling,
community surveys and verification of odour predictions against community responses.
Dr Wallis was appointed to the Expert Committees for Desalination (SA) and Dredging
(NT), with responsibility to review hydrodynamic and dispersion modelling, and field
data collection and analysis.
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