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Executive Summary

Hyder Consulting, on behalf of SIMTA, has commissioned ENVIRON Australia Pty Limited
(ENVIRON) to complete an Air Quality Assessment (AQA) to support the approval of the
initial stage of the SIMTA Project, known as the Stage 1 Proposal. The Stage 1 Proposal
involves the construction and operation of the necessary infrastructure to support a container
freight volume of 250,000 TEU (twenty-foot equivalent units) per annum.

This assessment builds on the previous Air Quality Impact Assessment (AQIA) (PEL, 2013)
submitted as appendix to the Concept Approval (MP10_0193). This assessment includes
both construction and operational phase impacts and all relevant pollutants, in accordance
with the requirements outlined in the Secretary’s Environmental Assessment Requirements
(SEARS).

A number of residential suburbs are located in proximity to the SIMTA Project and are
included as assessment locations for the Stage 1 Proposal. The key emissions to air during
the construction phase are fugitive dust or particulate matter (PM), generated during
demolition, site clearing and earthworks. During operations, the key emissions are
associated with the combustion of diesel fuel from trucks, locomotives and container
handling equipment. For the operation phase, the following scenarios are presented:

= Scenario 1: manual loading and unloading of trains and trucks using reach stackers
and/or large forklifts at an operational capacity of 250,000 TEU per annum.

= Scenario 2: unloading and loading of trains and trucks via an electric gantry crane
system at an operational capacity of 250,000 TEU per annum.

= Cumulative Scenario: taking into account the first stage of construction and operations
for the MIC Proposal and the operation of the Stage 1 Proposal at operational capacity
of 250,000 TEU per annum.

To address the requirement for the completion of a Best Practice Review, ENVIRON
reviewed emission reduction measures and recommended reasonable and feasible air
guality management measures for the Stage 1 Proposal.

The modelling predictions for the construction phase indicate that the Stage 1 Proposal
would comply with all relevant impact assessment criteria. The predicted increase in annual
average PMi (0.4 pg/m3), PM2s (0.2 pg/m3), TSP (0.5 pg/m3) and dust deposition (0.1
g/m?/month) are considered minor, when compared against existing background. The
highest predicted short-term impacts occur at Wattle Grove with a maximum 24-hour PMy, of
2.1 pg/m3 and maximum 24-hour PM s of 1.4 pg/m3. It is important to note that the modelling
predictions are conservative, particularly for short-term impacts. When background values
are added, there are no additional exceedances of the relevant impact assessment criteria.

The operational phase of the Stage 1 Proposal has been assessed in terms of potential
impacts from PMo, PM2s, NOy, CO, SO, and VOCs. The maximum increase in annual
average PM (0.2 pg/ms3) and 24-hour average PM (0.5 pg/ms3) is minor when compared to
existing background values. When background values are added, there are no additional
exceedances of the relevant impact assessment criteria. For all other pollutants, the
predicted concentrations are well below the impact assessment criteria. Cumulative
modelling results taking into account the adjacent MIC do not result in any exceedance of
the impact assessment criteria.
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1 Introduction

The Sydney Intermodal Terminal Alliance (SIMTA) proposes to develop an intermodal
terminal facility and warehouse/distribution facility on Moorebank Avenue, Moorebank,
providing container storage and warehousing solutions (known as the SIMTA Project).

Hyder Consulting, on behalf of SIMTA, has commissioned ENVIRON Australia Pty Limited
(ENVIRON) to complete an Air Quality Assessment (AQA) to support the approval of the
initial stage of the SIMTA Project, known as the Stage 1 Proposal.

1.1 Background

The SIMTA Project involves the development of an intermodal facility, including warehouse
and distribution facilities, freight village (ancillary site and operational services), stormwater,
landscaping, servicing and associated works on the eastern side of Moorebank Avenue,
Moorebank (the SIMTA site). The SIMTA Project also includes a rail link, within an identified
rail corridor (the Rail Corridor), which connects from the southern part of the SIMTA site to
the Southern Sydney Freight Line (SSFL) (the entire area, SIMTA site and Rail Corridor
referred to as the Project site).

The SIMTA Project is to be developed in three key stages:

= Stage 1- Construction of the Intermodal Terminal Facility and rail link.
= Stage 2- Construction of Warehouse and Distribution Facilities.

= Stage 3- Extension of the Intermodal Terminal Facility and completion of Warehouse
and Distribution Facilities.

A summary of the approvals undertaken to date for the SIMTA site, relating to the SIMTA
Project, include:

= EPBC Approval (No. 2011/6229) granted in March 2014 for the impact of the SIMTA
Project on listed threatened species and communities (sections 18 and 18A of the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)) and
Commonwealth land (sections 26 and 27A of the EPBC Act).

= Concept Approval (No. 10_0193) granted by the Planning Assessment Commission
(PAC) on the 29 September 2014 for the ‘Concept Approval’ of the SIMTA Project
under Part 3A of the EP&A Act.

Both of these approvals involved the preparation of design and environmental assessment
documentation, including an Air Quality Impact Assessment (AQIA) (PEL, 2013). The AQIA
presented dispersion modelling predictions for key transport-related pollutants (nitrogen
dioxide (NO) and particulate matter (PM)).

This assessment builds on the previous on the previous Air Quality Impact Assessment
(AQIA) (PEL, 2013) submitted as for the Concept Approval (MP10_0193). This assessment
considers both construction and operational phase impacts and all relevant pollutants for the
Stage 1 Proposal.

AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON
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1.2 Study approach and requirements

The approach to the assessment follows guidelines recommended in the NSW Environment
Protection Authority (EPA) Approved Methods for the Modelling and Assessment of Air
Pollutants in New South Wales (“the Approved Methods”) (NSW EPA, 2005a).

The assessment addresses the requirements outlined in the Secretary’s Environmental
Assessment Requirements (SEARS), issued for the State Significant Development (SSD)
Application (SSD 14-6766) for which approval is sought under Part 4, Division 4.1 of the
Environmental Planning and Assessment Act 1979 (EP&A Act).

The SEARs for air quality are shown in Table 1 and include the requirement for a Best
Practice Review. Table 1 also shows the section of this report where each requirement is
addressed.

Table 1. Secretary’s Environmental Assessment Requirements ’ Report Section
Air quality

A comprehensive air quality impact assessment including:

a) | An assessment in accordance with the Approved Methods for the Section 1.2

Modelling and Assessment of Air Pollutants in New South Wales (2005)
(or its later version and updates)

b) | Taking into account the final project design with consideration to worst- Section 5 and 7
case meteorological and operating conditions
c) | Quantitatively assessing the predicted emission of: Section 7 and 9

i. Solid particles;

ii. Sulphur oxides;

iii. Nitrogen oxides; and
iv. Hydrocarbons.

d) | Assessing cumulative air impacts at a local and regional level (including Section 9
but not limited to contemporaneous operations such as those of the
proposed Commonwealth Government MIT); and

e) | A comprehensive air quality management plan that includes at least the Appendix D
following information:
i. Explicit linkage of proposed emission controls to the site specific best
practice determination assessment and assessed emissions;
ii. Explicit linkage of assumed engine standards and operational
management systems;
ii. The timeframe for implementation of all identified emission controls;
iii. Proposed key performance indicator(s) for emission controls;
iv. Proposed means of air quality monitoring including location (on and
off-site), frequency and duration;
v. Poor air quality response mechanisms;
vi. Responsibilities for demonstrating and reporting achievement of key
performanceindicator(s);
vii. Record keeping and complaints response register; and
viii. Compliance reporting.

(f) | An assessment of construction related impacts including dust and wind Section 7.1,
erosion from exposed surfaces and proposed mitigation measures and Section 9.1,
safeguards to control dust generation and other airborne pollutants and to | Appendix D
minimise impacts on nearby receptors.

AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON
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Best Practice Review
Including but not limited to:

The preparation of a comprehensive review of intermodal operational best
practice process design, emission control and management measures that
might feasibly and reasonably be applied to each stage of the project, and to
benchmark those measures against best practice. The review should:

a) | clearly demonstrate that the Proponent will at each project stage adopt
and implement best practice facility and process design and management
measure to the extent that is reasonably practicable, to minimise
operational air pollutant and noise emissions at the terminal and on the
rail link

b) | include a detailed evaluation of feasible and reasonable mitigation and
management measures including:
i. assessment of best practice international emission standards for
locomotives and non-road plant and equipment;
ii. assessment of retrofit opportunities for older vehicles, locomotives
and equipment;
iii. maintenance and operational practices for vehicles, locomotives
and equipment;
iv. electrification of terminal plant;
v. reduction of ‘long-duration’ idling of diesel locomotives, prime
movers and cargo handling equipment through:
e driver/operator training about how to reduce air quality impacts
associated with ‘long-duration’ idling;
e automatic engine shut down/start up system controls whereby
engine stopping or starting is implemented without operator action;
e‘shore power connection’ being electricity mains plug-in points for
enabling locomotives and trucks to switch over to mains power and
shut down main engines otherwise used to generate power required
for:
-transport refrigerated units/containers;
-cabin climate control; and
-other accessories and equipment.
e the application of queuing theory to minimise truck
loading/unloading wait times and resultant queuing and idling in the
terminal facility and on access roads.

c) | Define an acceptable threshold where idling becomes 'long-duration'
using an evidence based approach ; and

Best Practice
Review
provided in
Appendix D

d) | include predicted annual cumulative, daily and one minute amounts of air
pollutants emitted and non-renewable fossil fuel consumed (by typical
diesel locomotives, prime movers, fixed body trucks, yard trucks/holsters
and cargo handling equipment expected to regularly operate at the

Emission
estimates for all
sources are
presented in

terminal) as the basis for defining the term ‘long-term’ duration idling as it | Section 7.
would apply to the terminal facility.
AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON
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2 Project overview

The Proposal involves the construction and operation of the necessary infrastructure to
support a container freight volume of 250,000 TEU (twenty-foot equivalent units) per annum.
Specifically, Stage 1 includes the following key components, which together comprise the
intermodal terminal facility (IMT):

Truck processing, holding and loading areas- entrance and exit from Moorebank
Avenue.

Rail loading and container storage areas — installation of four rail sidings with adjacent
container storage area serviced by manual handling equipment initially and overhead
gantry cranes progressively. .

Administration facility and associated car parking- light vehicle access from Moorebank
Avenue.

The rail link — located within the Rail Corridor, including a connection to the intermodal
terminal facility, traversing of Moorebank Avenue, Anzac Creek and Georges River and
connection to the SSFL.

Ancillary works- vegetation clearing, remediation, earth works, utilities
installation/connection, signage and landscaping.

An overview of the Stage 1 Proposal is shown in Figure 1.

AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON
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Figure 1: SIMTA Stage 1 Location Plan and key areas
Figure 1. SIMTA Stage 1 Location Plan and key area
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3 Local setting

3.1 Site description

The SIMTA site, including the Stage 1 site, is located approximately 27 kilometres south-
west of the Sydney Central Business District (CBD) and approximately 26 kilometres west of
Port Botany. The SIMTA site is situated within the Liverpool Local Government Area (LGA),
in Sydney’s South West Sub-Region, approximately 2.5 kilometres from the Liverpool City
Centre.

The SIMTA site is located approximately 800 metres south of the intersection of Moorebank
Avenue and the M5 Motorway. The M5 Motorway provides the main road link between the
SIMTA site and the key employment and industrial areas within the West and South Western
Sydney Sub-Regions. The M5 Motorway connects with the M7 Motorway to the west,
providing access to the Greater Sydney Metropolitan Region and NSW road network.
Similarly the M5 Motorway is the principal connection to Sydney’s north and north-east via
the Hume Highway.

The Southern Sydney Freight Line (SSFL) is located one kilometre to the west of the
proposed SIMTA site. The SSFL is a 36 kilometre dedicated freight line between Macarthur
and Chullora.

The terrain elevations across the SIMTA site area vary between approximately 15 m
Australian Height Datum (AHD) to 20 m AHD. Terrain elevations across residential areas to
the east (Wattle Grove) and north remain at a similar elevation level. To the west, the terrain
drops towards the Georges River before rising to approximately 50 AHD in the residential
area of Casula (approximately 1000m from the SIMTA site).

3.2 Surrounding land use

The SIMTA site was recently operating as the Defence National Storage and Distribution
Centre (DNSDC) however Defence has recently relocated this operation and vacated the
SIMTA site. The majority of land immediately surrounding the SIMTA site is owned and
operated by the Commonwealth and comprises:

= School of Military Engineering (SME), on the western side of Moorebank Avenue
directly adjacent to the SIMTA site.

= Holsworthy Military Reserve, to the south of the site on the southern side of the East
Hills Passenger Railway Line.

=  Commonwealth Residual Land, to the east between the SIMTA site and the Wattle
Grove residential area.

= Defence National Storage and Distribution Centre (DNSDC), to the north and north east
of the SIMTA site.

The site to immediate west of the SIMTA site which currently includes the SME is the subject
of a Development Application (DA) (SSD-5066), under Part 4, Division 4.1 of the EP&A Act,
for the development of an intermodal facility known as the Moorebank Intermodal Terminal
Project (MIC Proposal). The EIS for the MIC Proposal has recently been prepared and
publically exhibited on 8 October 2014 to 8 December 2014 (Parsons Brinkerhoff, 2014). A
Preferred Project Report (PPR) is currently under preparation to respond to submissions

AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON
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received during public exhibition. The MIC Proposal has yet to be determined by the
Department of Planning and Environment (DP&E).

3.3 Sensitive receptors
A number of residential suburbs are located in proximity to the SIMTA site, including:

= Wattle Grove, located approximately 600 metres from the Stage 1 site and 750 metres
from the rail link to the east.

= Moorebank, located approximately 1,700 metres from the Stage 1 site and more than
2,700 metres from the rail link to the north.

= Casula, located approximately 1,100 metres from the Stage 1 site and 250 metres from
the rail link to the west.

= Glenfield, located over 1,700 metres from the Stage 1 site and 750 metres from the ralil
link to the south-west.

Locations representative of these residential areas and other sensitive receptors such as
schools and day care centres have also been identified and selected as discrete sensitive
receptors. The locations are consistent with those reported in the EIS for the MIC Proposal
to facilitate the assessment of cumulative air impacts with contemporaneous operations at
the MIC, as required in the SEARs for air quality. This allows direct comparison in
predictions between both assessments and a revised cumulative assessment to be
presented in this report. The locations are shown in Figure 2 and listed in Table 2.

Table 2: Locations of sensitive receptors surrounding the site

m MI_Go:a;nge 55) Approx. distance
: (km) / direction
from site Elevation
Name/Location ID Easting | Northing boundary (m AHD)
Lakewood Crescent, Casula R1 307535 | 6242509 1.2 NW 13
St Andrews Boulevard, Casula R2 307430 | 6242235 1.1 NW 34
Buckland Road, Casula R3 307317 | 6241949 1.0 NW 41
Dunmore Crescent, Casula R4 307044 | 6241551 1.0 NW 49
Leacocks Lane, Casula R5 306397 | 6241264 1.7W 57
Leacocks Lane, Casula R6 306579 | 6240902 1.4W 51
Slessor Road, Casula R7 306145 | 6240139 1.8 SW 16
Canterbury Road, Glenfield R8 305986 | 6239330 2.3 SW 27
Ferguson Street, Glenfield R9 306378 | 6239233 1.9 SW 30
Goodenough Street, Glenfield R10 306783 | 6239167 1.7 SW 16
Wallcliff Court, Wattle Grove R11 308903 | 6239900 1.0 SE 21
Corryton Court, Wattle Grove R12 309206 | 6240651 1.0E 14
Martindale Court, Wattle Grove R13 309335 | 6241111 1.1E 13
Anzac Road, Wattle Grove R14 308829 6242049 1.0 NE 16
Cambridge Avenue, Glenfield R15 306246 | 6239580 1.9 SW 27
Guise Public School R16 306200 | 6237359 3.6 SW 38
Yallum Court, Wattle Grove R17 308916 | 6240141 0.8 SE 18
Church Road, Liverpool R18 308643 | 6243069 1.8N 10
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Table 2: Locations of sensitive receptors surrounding the site
Location Approx. distance
(m MGA, Zone 58) |~y my/ direction
from site Elevation
Name/Location ID Easting | Northing boundary (m AHD)
Glenwood Public School, R10
Glenfield 306259 | 6238659 2.6 SW 40
Glenfield Public School, R20
Glenfield 305604 | 6239088 2.7 SW 30
Hurlstone Agricultural School R21 305200 | 6239198 3.0 SW 34
Wattle Grove Public School R22 309373 | 6240489 1.1E 18
St Marks Coptic College, R23
Wattle Grove 309942 | 6240895 1.7E 18
Maple Grove Retirement R24
Village, Casula 305381 | 6240952 2.6 W 52
All Saints Catholic College R25 306606 | 6241042 1.4 W 53
Casula High School R26 305360 | 6241268 2.7TW 54
Casula Primary School, Casula R27 306749 | 6242073 1.5 NW 43
Lurnea High School R28 305552 | 6242252 2.7 NW 43
St Francis Xaviers Catholic R29
Church 305834 | 6243254 2.9 N\W 34
Impact Church Liverpool R30 307828 | 6243646 2.3N 19
Liverpool West Public School R31 306552 | 6243980 3.0 N\W 23
Liverpool Public School / TAFE R32
NSW 308289 | 6244388 3.0N 25
Glenfield Rise Development, R34
Glenfield 3 305927 | 6239733 2.1 SW 22
New DNSDC Facility R35 309117 | 6241571 1.0 NE 14
Playground Learning Centre R36
Glenfield 305845 | 6239063 2.5 SW 35
Wattle Grove Long Day Care R37
Centre 309596 | 6242100 1.6 NE 12
Casula Powerhouse Arts R33
Centre 307130 | 6241489 1.0W 49
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4 Impact assessment criteria

The Stage 1 Proposal is required to demonstrate compliance with the impact assessment
criteria outlined in the Approved Methods (NSW EPA, 2005a). The impact assessment
criteria are designed to maintain ambient air quality that allows for the adequate protection of
human health and well-being.

The key emissions to air during the construction phase of the Stage 1 Proposal are fugitive
dust or particulate matter (PM), generated during demolition, site clearing and earthworks.
During operations, the key emissions are associated with the combustion of diesel fuel. The
air quality indicators considered in this report are summarised in Table 3:

Table 3 Air quality indicators assessed for SIMTA Stage 1 Proposal

Phase Key emission source Air quality indicator

Particulate matter (TSP, PM1o?2 and PM2.53)

Construction Fugitive Dust ; —
g Nuisance dust (dust deposition)

PMioand PM25

Oxides of nitrogen (NOx)

Operations Diesel combustion Sulphur dioxide (SOz)

Carbon monoxide (CO).

Volatile organic compounds (VOCSs)

Note:
1) Total Suspended Particulate matter
2) Particulate matter less than 10 microns in aerodynamic diameter

3) Particulate matter less than 2.5 microns in aerodynamic diameter

The impact assessment criteria for ‘criteria pollutants’’ are applied at the nearest existing or
likely future off-site sensitive receptor and compared against the 100" percentile (i.e. the
highest) dispersion modelling prediction. Both the incremental and cumulative impacts need
to be considered (i.e. consideration of background is required for criteria pollutants). The
impact assessment criteria for ‘air toxics’ are applied at, and beyond the site boundary and
reported as the 99.9th percentile of the dispersion modelling predictions. Only incremental
impacts for these pollutants need be reported. Air toxics include the various VOC
components of diesel exhaust emissions.

4.1 Particulate matter

Air quality limits for PM are typically given for various particle size metrics, including TSP,
PMip and PM2s. PMio and PMzs require particular consideration due to their health impact
potential.

The impact assessment criteria for TSP and PMs, are prescribed in the Approved Methods,
however PM; s is not included. Reference is therefore made to the PM. s advisory reporting
standards issued by the National Environmental Protection Council (NEPC) (NEPC, 2003).

1 ‘Criteria pollutants’ is used to describe air pollutants that are commonly regulated and typically used as indicators for air
quality. In the Approved Methods the criteria pollutants are TSP, PMyo, NO,, SO,, CO, ozone (Os), deposition dust,
hydrogen fluoride and lead.
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The National Environment Protection (Ambient Air Quality) Measure (AAQ NEPM) PMzs
advisory reporting standards were published in 2003 for the purpose of supporting the
monitoring and evaluation of ambient PM2s concentrations ahead of the setting ambient air
guality standards for this pollutant.

A review of the AAQ NEPM, completed in 2011, recommended updating the air quality
standards (NEPC, 2011). In 2012 the Council of Australian Governments (COAG) identified
air quality as an issue of national priority (COAG, 2012), and agreed that its Standing
Council on Environment and Water (SCEW) would implement a strategic approach to air
guality management in the form of a National Plan for Clean Air.

On 29 April 2014, Ministers signalled their intention to vary the AAQ NEPM for particles, to
reflect the latest scientific understanding on health risks. An impact statement was published
in July 2014 which outlines the options considered in the variation (NEPC, 2014). In
summary the variation seeks to formalise the advisory reporting standards for PM.s and
adopt more stringent standards for PMjo.

The NSW EPA’s 24-hour PMyo assessment criterion of 50 pug/m? is numerically identical to
the current NEPM air quality standard except that the NEPM standard allows up to five
exceedances per year to provide for infrequent bushfire or dust storm incidents. No
provision is made for allowable exceedances of the 24-hour PMio criterion within NSW
regulation.

The air quality criteria applied for PM in this assessment are presented in Table 4.

Table 4 Impact assessment criteria for PM

PM metric Averaging period Concentration Reference
(ug/m?)
TSP Annual 90 EPAQ
24 hour 50 EPAM
PMio 24 hour 500 NEPM@
Annual 30 EPAQ
24 hour 25 NEPM®
PMzs
Annual 8 NEPM®@

Note:
1) NSW EPA, 2005 Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales
2) NEPC, 2003, National Environment Protection (Ambient Air Quality) Measure, as amended

3) Provision made for up to five exceedances of the limit per year

4.2 Oxides of nitrogen

Oxides of nitrogen are produced when fossil fuels are combusted in internal combustion
engines (such as motor vehicles). Nitrogen oxides (NO,) emitted by fossil fuel combustion
are comprised mainly of nitric oxide (NO) and nitrogen dioxide (NO2). NO; is the regulated
component. NO is much less harmful to humans than NO;, and is not generally considered a
risk at the concentrations normally found in urban environments. Concern with NO is related
more to its transformation to NO; and its role in the formation of photochemical smog.
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The main acute health outcomes identified in epidemiology studies are increased respiratory
disease and its symptoms. The evidence for the chronic effects of long-term exposure to
NO: is limited. As with acute exposure, the critical health outcomes with chronic exposure
include respiratory disease and associated symptoms, and associated changes in lung
function. Individuals with asthma and other chronic lung disease and cardiovascular
diseases are recognised as being particularly vulnerable. Other susceptible populations
include infants, children and the elderly (>65 years of age) (NEPM, 2010).

The dominant mechanism for short-term conversion of NO to NO; is through oxidation with
atmospheric ozone (O3) as an exhaust plume travels from source.

NO + 05 = NO, + 0,

Therefore, to predict the ground-level concentration of NO; it is important to account for the
transformation of NOx to NO,. The Approved Methods outlines three methods to account for
the oxidation. Method 1 assumes 100% conversion of NO to NO, and is the simplest and
most conservative method. Method 2 describes the US EPA’'s Ozone Limiting Method
(OLM), which assumes that all the available ozone in the atmosphere will react with the NO
from the source until either all the Oz or all the NO is used up?. Method 3 using an empirical
equation developed for estimating oxidation rate, with distance, in power station plumes.
The approach used in this assessment is discussed in Section 9.

4.3 Carbon monoxide

Carbon monoxide (CO) is produced from incomplete combustion of fuels, where carbon is
only partially oxidised instead of being fully oxidised to form carbon dioxide. CO can be
harmful to humans because its affinity for haemoglobin is more than 200 times greater than
that of oxygen. When it is inhaled it is taken up by the blood and therefore reduces the
capacity of the blood to transport oxygen, although this process is reversible. Symptoms of
CO intoxication are lassitude and headaches. These symptoms are generally not apparent
until relatively high ambient atmospheric concentrations are reached.

4.4 Sulfur dioxide

Sulfur dioxide (SO>) is formed when, for instance, fuel containing sulfur (mainly coal and oil)
is burned. The major health concerns associated with exposure to high concentrations of
SO, include effects on breathing, respiratory iliness, alterations in pulmonary defences, and
aggravation of existing cardiovascular disease. SO, is a major precursor to acid rain, which
is associated with the acidification of lakes and streams, accelerated corrosion of buildings
and monuments, and reduced visibility. Emissions of SO, from diesel exhaust have
progressively declined in Australia as increasingly stringent sulfur fuel standards have been
introduced. Under the Fuel Quality Standards Act (2000) the maximum sulphur content of
diesel fuel is now 10 ppm, which is just 2% of what it was less than 10 years ago.

2 Using the OLM, NO2 concentrations are derived as follows:

[NOZ]total = {0-1 X [Nox]predicted} + MIN{(O'()) X [Nox]predicted or (46/48) X [03]background} + [Noz]background
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4.5 Volatile organic compounds

Volatile organic components (VOCs) refer to a collection of various compounds several of
which are air toxics, including benzene, 1,3-butadiene, toluene and xylenes. Air toxics are
present in the air in low concentrations, however, characteristics such as toxicity or
persistence mean that they can be hazardous to human, plant or animal life.

There is evidence that cancer, birth defects, genetic damage, immuno-deficiency, respiratory
and nervous system disorders can be linked to exposure to occupational levels of air toxics.
Organic hydrocarbons (HC) also include reactive organic compounds which play a role in the
formation of photochemical smog. Diesel exhaust emissions can contain carcinogenic
organic hydrocarbons such as benzene and polycyclic aromatic hydrocarbons (PAHS).

46 Ozone

Ozone is a secondary pollutant formed in a chemical reaction when emissions of NOyx and
VOCs react in the presence of sunlight (as follows):

sunlight
>

sunlight
>

NO +VOCs

NO, + 0, NO + 05

Ozone is the principal component of photochemical smog, which is typically formed several
hours after the precursors (NOx and VOCs) are emitted. This means that the highest
concentrations of ozone normally occur on summer afternoons in areas downwind of major
sources of the precursors. Ground-level ozone continues to be a problem in Sydney during
summer months. At ground level, elevated ozone concentrations can cause health and
environmental problems. As well as affecting vegetation growth and damaging materials
such as rubber, fabric, masonry, and paint, it can also reduce visibility.

4.7 Summary of impact assessment criteria

The combustion of diesel fuel results in emissions of fine particles and gaseous pollutants
including NO2, SO2, CO and VOCs. While many VOC species are emitted from combustion
of fossil fuels, benzene, 1,3-butadiene and polycyclic aromatic hydrocarbons (PAHS) are
selected for assessment as they are categorized in the Approved Methods as principal toxic
air pollutants and are among the species with the most stringent impact assessment criteria.

The impact assessment criteria are summarised in Table 5.
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Table 5: Criteria for gaseous air pollutants

Pollutant Averaging Concentration Reference
period

ug/ms3 pphm?
NO:2 1-hour 246 12 NSW EPA3
Annual 62 3 NSW EPA3
SOz 10-minute 712 25 NSW EPA3
1-hour 570 20 NSW EPA3
24-hour 228 8 NSW EPA3
Annual 60 2 NSW EPA3

CO 15-minute 100,000 8,700
1-hour 30,000 2,500 NSW EPA3
8-hour 10,000 900 NSW EPA3
1,3-butadiene 1-hour 40 1.8 NSW EPA34
Benzene 1-hour 29 0.9 NSW EPA34
PAHSs (as BaP) 1-hour 0.4 - NSW EPA34

Note 1: Gas volumes for criteria pollutants expressed at 0°C and 1 atmosphere, and principal toxics at 25°C
Note 2: pphm — parts per hundred million

Note 3: Approved Methods for Modelling and Assessment of Air Pollutants in NSW

Note 4: Expressed as the 99.9" Percentile Value.

4.8 Dust deposition

For the construction phase, amenity impacts for nuisance dust need to be considered. The
NSW EPA impact assessment criteria for dust deposition are summarised in Table 6,
illustrating the maximum increase and total dust deposition rates which would be acceptable
so that dust nuisance could be avoided. Cumulative annual average dust deposition rates
within residential areas, which are in excess of 4 g/mzmonth, are generally considered to
indicate that nuisance dust impacts may occur.

Table 6. Dust deposition criteria

Pollutant Maximum Increase in Maximum Total Dust
Dust Deposition Deposition Level
Deposited dust (assessed as 2 g/m2/month 4 g/m2/month
insoluble solids)

Source: Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales
(DEC 2005)
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5 Climate and meteorology

Meteorological mechanisms govern the generation, dispersion, transformation and eventual
removal of pollutants from the atmosphere. Ground level concentrations of pollutants are
influenced by changes in atmospheric stability, concurrent variations in the mixing depth,
and to shifts in the wind field (Oke 2003; Sturman and Tapper 2006).

To adequately characterise the dispersion meteorology of a region, information is needed on
the prevailing wind regime, ambient temperature, rainfall, relative humidity, mixing depth and
atmospheric stability. And brief overview of some of the key meteorological parameters that
influence pollution dispersion is provided in Table 7.

Table 7: Brif overview of how meteorology influences ground level concentrations
Key parameter Influence

Defines the horizontal component of motion. Wind speed determines
the distance of transport and the rate of dilution due to plume
stretching. Wind direction determines the path pollutants follow and
extent of crosswind spreading.

Define the vertical component of motion though mechanical and
convective turbulence of the mixing layer. Mechanical turbulence is a
Stability and mixing depth [function of wind speed and surface roughness while convective mixing
is governed by the heat and moisture exchanges that take place at the
surface.

Wind speed and direction

5.1 Meteorological data selected for modelling

The Approved Methods requires that a Level 2 impact assessment be conducted using at
least one year of site-specific hourly meteorological data that is at least 90% complete. If
site-specific meteorological data are not available, the Approved Methods advises that
representative meteorological data can be used, either from a nearby monitoring station or
synthetically generated using a prognostic meteorological model such The Air Pollution
Model (TAPM)3.

Meteorological monitoring data are not available for the SIMTA site and reference is
therefore made to representative data from nearby monitoring stations, supplemented with
data derived using TAPM for parameters not routinely measures.

The SEARs for air quality require that the cumulative air impacts with contemporaneous
operations at the MIC are presented in this assessment. To facilitate this cumulative
assessment, consistency in the meteorological data is retained for this modelling
assessment, including the chosen year of analysis and the input datasets referenced.

The assessment utilises data from the following sources:

e The NSW Office of Environment and Heritage (OEH) ambient air quality monitoring
station at Liverpool, located approximately 2.3 km northwest of the Project site.

e The Bureau of Meteorology (BoM) Automatic Weather Station (AWS) locations at
Holsworthy Control Range (Station Number 067117) and Bankstown Airport (Station

3 Developed by Commonwealth Scientific and Industrial Research Organisation (CSIRO)
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Number 066137), located approximately 2.3 km southeast and 6 km northeast of the
Project site respectively.

o TAPM derived vertical temperature profile. The TAPM vertical temperature profile was
adjusted by first substituting the predicted 10 m above ground temperature with hourly
recorded temperature at 10 m (in this assessment, sourced from the OEH Liverpool
station). The difference between the TAPM predicted temperature and the measured
10 m temperature was applied to the entire predicted vertical temperature profile. This
modified vertical profile was used in combination with the ambient air temperature
throughout the day to calculate convective mixing heights between sunrise and sunset.

The EIS (Parsons Brinckerhoff, 2014) for the MIC determined that the OEH Liverpool data
are representative of the local area, largely due to the proximity of the station to the site, the
elevation at which it is sited and the uncomplicated intervening topography. The other
closest site (Holsworthy Control Range) is at a slightly higher and more exposed elevation.

Based on an analysis of 5 years of wind data from the Holsworthy Control Range site and
three years of wind data from OEH Liverpool site, relatively little inter-annual variability in
wind speed and direction was demonstrated (see Appendix A). The two sites also displayed
similarity across all years and as a result, 2013 data from the OEH Liverpool site was
selected as a representative dataset for modelling (Parsons Brinkenhoff, 2014a).

Long term climate statistics were also obtained from the BoM Bankstown Airport site (which
holds the longest continuous record for the area). Cloud data (not measured at either
Liverpool or Holsworthy) were sourced from Bankstown Airport.

5.2 Prevailing winds

An annual wind rose of recorded wind speed and direction data from the OEH Liverpool
station during 2013 is presented in Figure 3. The annual recorded wind pattern is
dominated by southwest to westerly airflow. The highest wind speeds recorded at the
location are most frequently experienced from the southwest to westerly direction. The
average recorded wind speed for 2013 was 1.8 m/s, with a frequency of calm conditions
(wind speeds less than 0.5 m/s) occurring in the order of 12% of the time.

AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON



Hyder Consulting SIMTA Moorebank Intermodal Facility - Air Quality Impact Assessment
26/05/2015 Page 18

Final

NNW NNE

Wind Speed (m/s)
[ ]>0-05

L 1>05-15 10% 8%
B >15-3 W
Bl >3-55
B >5.5-8

Bl >8-105 | ws ‘
Bl >105

OEH Liverpool 2013 - Calms: 11.8%
Average: 1.8m/s

WNW

SSW SSE

Figure 3: Annual wind rose — OEH Liverpool - 2013

Seasonal and diurnal (dividing the day into four periods) wind roses for 2013 OEH Liverpool
station dataset are presented within Appendix A.

Seasonal variation is evident in the data recorded at the OEH Liverpool station. The
dominant southwest to westerly component evident in the annual wind direction profile is
most defined during the autumn, winter and spring months, while summer experiences a
dominant easterly flow. Wind speed is greatest during summer and spring, while the
incidence of calms is highest during the autumn and winter months.

Diurnal variation in the recorded wind regime is also notable at the OEH Liverpool site. Wind
speeds are greatest during the daylight periods, with dominant easterly flow occurring
between midday and late afternoon. Wind speeds are notably lower between the evening
and early morning hours, with the southwesterly component the dominant wind direction.
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5.3 Ambient temperature

Monthly mean minimum temperatures are in the range of 5°C to 18°C, with monthly mean
maxima of 17°C to 28°C, based on the long-term average record from the BoM Bankstown
Airport AWS. Peak temperature occur during summer months with the highest temperatures
typically being recorded between November and March. The lowest temperatures are
usually experienced between May and September.

The temperature recorded during 2013 at the OEH Liverpool station has been compared
with long-term trends recorded at the BoM Bankstown Airport AWS to determine the
representativeness of the dataset. Figure 4 presents the monthly variation in recorded
temperature during 2013 compared with the recorded regional mean, minimum and
maximum temperatures. There is good agreement between temperatures recorded during
2013 and the recorded historical trends, indicating that the dataset is representative of
conditions experienced in the region.
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Figure 4. Temperature comparison between OEH Liverpool 2013 data and
historical averages (1968-2013) — BoM Bankstown Airport

Note: Temperatures recorded during 2013 at the OEH Liverpool station are illustrated by the ‘box and whisker’ indicators.
Boxes indicate 25", median and 75" percentile temperature values while upper and lower whiskers indicate maximum and
minimum values. Maximum and minimum temperatures from long-term measurements at BoM Bankstown Airport are depicted
as line graphs.
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5.4 Rainfall

Precipitation is important to air pollution studies since it impacts on dust generation potential
and represents a removal mechanism for atmospheric pollutants.

Based on historical data recorded since 1968 at Bankstown Airport, the region is
characterised by moderate rainfall, with a mean annual rainfall of 870 mm, and an annual
rainfall range between 493 mm and 1,398 mm. There is significant variation in monthly
rainfall throughout the year, with the summer and autumn months typically experiencing
higher falls than the remainder of the year.

To provide a conservative (upper bound) estimate of the pollutant concentrations wet
deposition (removal of particles from the air by rainfall) was excluded from the dispersion
modelling simulations undertaken in this report.

5.5 Atmospheric stability and boundary layer depth

The atmospheric boundary layer constitutes the first few hundred metres of the atmosphere.
This layer is directly affected by the earth’s surface, either through the retardation of air flow
due to the frictional drag of the earth’s surface (mechanical mechanisms), or as result of the
heat and moisture exchanges that take place at the surface (convective mixing) (Stull, 1997;
Oke, 2003).

During the daytime, the atmospheric boundary layer is characterised by thermal turbulence
due to the heating of the earth’s surface and the extension of the mixing layer to the lowest
elevated subsidence inversion. Elevated inversions may occur for a variety of reasons
including anticyclonic subsidence and the passage of frontal systems. Due to radiative flux
divergence, nights are typically characterised by weak to no vertical mixing and the
predominance of stable conditions. These conditions are normally associated with low wind
speeds and hence lower dilution potentials.

Hourly-varying atmospheric boundary layer depths were generated for the OEH Liverpool
station by AERMET, the meteorological processor for the AERMOD dispersion model, using
a combination of surface observations from the OEH Liverpool station, sunrise and sunset
times and adjusted TAPM-predicted upper air temperature profile. The variation in average
boundary layer depth by hour of the day for the OEH Liverpool station is illustrated in
Figure 5.

It can be seen that greater boundary layer depths are experienced during the day time
hours, peaking in the mid to late afternoon. Higher day-time wind velocities and the onset of
incoming solar radiation increases the amount of mechanical and convective turbulence in
the atmosphere respectively. As turbulence increases during the day-time, so too does the
depth of the boundary layer, generally contributing to greater mixing depths and potential for
atmospheric dispersion of pollutants.

The Monin-Obukhov length (L) provides a measure of the stability of the surface layer (i.e.
the layer above the ground in which vertical variation of heat and momentum flux is
negligible; typically about 10% of the mixing height). Wharton and Lundquist (2010) provide
typical value ranges for L for widely referenced atmospheric stability classes, as listed in
Table 8.
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Table 8: Monin-Obukhov length with respect to atmospheric stability
Monin-Obukhov length (L) range Stability class
50<L<0 Very Unstable
-600 <L <-50 Unstable
[L] > 600 Neutral
100 <L <600 Stable
0<L<100 Very Stable

Source: Table 2, Wharton and Lundquist (2010)

Figure 6 illustrates the diurnal variation of atmospheric stability derived from the
Monin-Obukhov length calculated by AERMET based on the data recorded by the OEH
Liverpool station during 2013. The diurnal profile presented illustrates that atmospheric
instability increases during daylight hours as convective energy increases, whereas stable
atmospheric conditions prevail during the night-time. This profile indicates that the potential
for atmospheric dispersion of emissions would be greatest during day time hours and lowest
during evening through to early morning hours.
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Figure 5: AERMET-generated diurnal variations in average boundary layer
depth

Note: Boxes indicate 25" percentile, Median and 75" percentile of AERMET-generated mixing height data while upper and
lower whiskers indicate maximum and minimum values.
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Figure 6: Diurnal variations in AERMET-generated atmospheric stability
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6 Existing ambient air quality

To demonstrate compliance with the impact assessment, consideration of cumulative impact
is required, including how the Stage 1 Proposal will interact with existing and future sources
of air emissions. A number of existing and potential future sources in the area will influence
the local air shed to varying degrees, including, but not limited to:

o Traffic emissions from the wider road network including the South Western Motorway
(M5).

o Emissions from diesel locomotives using the Southern Sydney Freight Line (SSFL) and
the East Hills rail line.

o Existing commercial and industrial facilities including the Greenhills Industrial Estate
and Moorebank Business Park to the north.

e The Glenfield Waste Facility to the southwest of the site.
o Emissions from aircraft at Bankstown Airport to the northeast.
e The proposed MIC Proposal to the immediate west of the SIMTA site.

6.1 Overview of monitoring data

No site-specific monitoring data are available for the SIMTA site and reference is therefore
made to monitoring data from nearby monitoring stations operated by the NSW Office of
Environment and Heritage (OEH).

Monitoring data have also been collected closer to the SIMTA site, as part of the EIS
completed for the MIC Proposal (Parsons Brinckerhoff, 2014a). The EIS compared the
onsite data with the OEH Liverpool station and found that concentration recorded at the OEH
Liverpool station were generally higher and concluded that the OEH Liverpool station data
provided a suitable conservative dataset for use in the assessment.

The Liverpool OEH site is located on Rose Street, approximately 2.5 km northwest of the
SIMTA site. It is situated in a mixed residential and commercial area in Sydney’s south-west
region at an elevation of 22 m AHD. The Liverpool monitoring station measures PMio, PM2s,
NO,, O3 and CO, however does not include monitoring for SO, and reference is therefore
made to the OEH monitoring site at Chullora. The Chullora monitoring site is located on
Worth Street, approximately 12 km northeast of the SIMTA site. It is noted that the Chullora
site does not currently comply with Australian Standard siting guidelines, due to intrusion on
a clear sky angle, however this is unlikely to significantly influence the measured SO»
concentrations®.

The number of exceedances of the applicable impact assessment criteria, recorded over the
past 10 years, are presented in Table 9. The data indicate that the most significant air
quality issues for area relate to PM and ozone (Os). Over the past 10 years, there were no
exceedances of the impact assessment criteria recorded for NO,, CO or SOs.

4 http://www.environment.nsw.gov.au/agms/sites/chullora.htm
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Further analysis of the monitoring data is presented in subsequent sections for the chosen
modelling year (2013).

Table 9: Number of exceedances of the impact assessment criteria for Liverpool OEH site

NO2 co O3 O3 PM1o PM2s SO, !

Year 1-Hr 8-Hr 1-Hr 4-Hr 24-hr 24-hr 1-Hr
2005 0 0 3 6 2 2 0
2006 0 0 11 16 3 3 0
2007 0 0 3 7 1 - 0
2008 0 0 0 1 1 - 0
2009 0 0 3 10 8 5 0
2010 0 0 0 1 0 0 0
2011 0 0 1 5 2 0
2012 0 0 0 0 0 0 0
2013 0 0 5 6 3 2 0
2014 0 0 1 3 0 0 0

Note: 1 Number of exceedances at Chullora

6.2 PMaio and PM2s

Summary statistics for the 24-hour average PMio and PM, s datasets recorded at the OEH
Liverpool monitoring station are presented in Table 10. A timeseries of 24-hour average
PM3i, and PM_ s concentrations are presented in Figure 7.

The annual average PMip concentration at the OEH Liverpool station was below the NSW
EPA criterion of 30 pg/m3. Three exceedances of the NSW EPA criterion of 50 pg/m3 were
experienced during 2013, most likely attributable to bushfire events in the Greater Sydney
Metropolitan Region between September and November 2013.

The annual average PM,s concentration during 2013 was 9.4 pg/ms3, an exceedance of the
NEPM advisory reporting goal of 8 ug/m3. Two short term exceedances of the NEPM goal
were recorded during 2013, attributed to hazard reduction burns (late April 2013) and
bushfire events in September and November 2013. The median PM,s concentration in 2013
(8.1 pg/m3) is less than the means, however remains slightly higher than the NEPM advisory
reporting goal.

5 Median concentrations effectively remove these higher concentrations caused by extraordinary events.
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Table 10: PMjo and PM2s summary statitics
Parameter PMzo PM2s
Mean 21.1 pg/m3 9.4 pg/m3
Median 19.6 pg/ms3 8.1 pg/m3
Minimum 5.2 ug/m3 1.9 pg/ms3
Maximum 98.5 ug/ms 73.8 pug/ms
Number of days over goal 3 2
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Figure 7: Daily varying 24-hour average PM concentrations

6.3 Nitrogen dioxide

Table 11 presents the 1-hour and annual average NO. concentrations during 20135, A
timeseries of the 1-hour average NO, concentration 2013 is presented in Figure 8 and
compared against the impact assessment criterion of 246 pg/ms.

6 Concentrations in pug/m? are converted from pphm based on a temperature of 0°C.
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The analysis indicates that for the majority of the time the 1-hour NO, concentration is below
50 pug/ma, or 20% of the criterion. The annual average for 2013 is approximately 37% of the
impact assessment criterion.

Table 11: NO, concentration statistices for 2013
Averaging period NO concentration (ug/ms3) NSW EPA criterion
(Mg/m?3)
1-hour max 114.8 246
Annual 22.9 62
300
+ LIVERPOOL NO2 1h average (ug/m3) — — EPA Criterion
250

200

150

100

1-hour NO, Concentration (ug/m?3)

50

Jan-13  Feb-13 Mar-13 Apr-13 May-13 Jun-13  Jul-13  Aug-13 Sep-13 Oct-13 Nov-13 Dec-13

Figure 8: Timeseries of 1-hour average NO2 concentrations — 2013

6.4 Sulfur dioxide

Reference is made to hourly average SO, monitoring data from the OEH Chullora monitoring
station. Table 12 presents the 1-hour, 24-hour average maximum and annual average SO-

concentrations during 2013. A timeseries of recorded 1-hour average SO concentrations is
presented in Figure 9.

Ambient levels of SO, are well below the ambient criteria. The majority of the 1-hour SO,
concentrations are below 10 pg/m3 (2% of the criterion). The annual average for 2013 is 4.6
pg/m3 or approximately 7% of the impact assessment criterion (60 pg/ms3). It is clear from
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the data that ambient concentrations of SO, are not a significant air pollution issue for the
area.

Table 12: SO, concentrations statistices for 2013
Averaging period SO, concentration (pug/m3) NSW EPA criterion
(Hg/m?3)
1-hour max 34.3 570
24-hour max 10.8 228
Annual 4.2 60
700
CHULLORA SO2 1h average (ng/m3) — — EPA Criterion
600
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Figure 9: Timeseries of 1-hour average SOz concentrations — 2013

6.5 Carbon Monoxide

Table 13 presents the 1-hour and 8-hour average maximum CO concentrations for 2013. A
timeseries of recorded 1-hour average CO concentrations is presented in Figure 8. Similar
to SO; it is clear from the data that ambient concentrations of CO are not a significant air
pollution issue for the area.
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Table 13: CO concentrations statistices for 2013

Averaging CO concentration (pg/ms) NSW EPA criterion (ug/m3)
period

1-hour max 5.0 30

8-hour max 2.3 10

35

LIVERPOOL CO 1h average [mg/m3] — = EPA Criterion

30

N
[65]

N
o

1-hour CO Concentration (mg/m?3)
[y
19,

-
o

0 ‘ ‘ ‘ ' ‘ ‘ ‘ ‘ ' ; ‘
Jan-13  Feb-13 Mar-13 Apr-13 May-13  Jun-13  Jul-13  Aug-13 Sep-13 Oct-13 Nov-13 Dec-13

Figure 10: Timeseries of 1-hour average CO concentrations — 2013

6.6 Ozone

The Oz exceedances presented in Table 9 occurred on consecutive hours on a day when
bushfires were occurring in the Greater Sydney Metropolitan Region (October 2013), shown
in the timeseries of 1-hour average O3z concentrations presented in Figure 8. The maximum
1-hour and 8-hour average Os concentrations recorded in 2013 are presented in Table 14.

Table 14: Oz concentrations statistices for 2013

Averaging Maximum O3 concentration (pphm) NSW EPA criterion (ppb)
period
1-hour 11.7 10
4-hour 10.2 8
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Figure 11: Timeseries of 1-hour average Oz concentrations — 2013

6.7 TSP concentration and dust deposition

TSP concentrations are not measured in the vicinity of the SIMTA site, however historical
measurements of TSP and PMio in Sydney’ indicate that PMio/TSP ratios in urban areas
typically range from 0.4 to 0.5. These ratios can be applied to the PMio concentration data
to derive an annual average TSP concentration.

Monitoring for dust deposition as part of the MIC EIS has been conducted at three locations
across the suburbs of Wattle Grove, Casula and Glenfield. Dust deposition levels range
from 0.6 g/m?/month and 0.8 g/m?/month/month, expressed as an annual average (insoluble
solids).

6.8 Adopted background for assessment

To assess the cumulative impacts for criteria pollutants, the background levels in Table 15
are adopted for this assessment. Annual average background PM concentrations are taken
as a 5-year average, to account for any inter-annual variation in background due to different
climate conditions. To retain consistency with the background values adopted in the EIS for
the MIC proposal, the five year average is taken from the period 2009 to 2013. Since the
publication of the MIC EIS, a complete year of data are available for 2014, however
incorporation of this latest data in a five year average produces a slightly lower background
(due to the generally higher concentrations in 2009). Therefore retaining the period 2009 —
2013 for consistency, also results in a more conservative assessment. As discussed

7 Reported in Quarterly Air Quality Monitoring Reports - http://www.environment.nsw.gov.au/agms/datareports.htm#quarterlies
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previously, the modelling year (2013) is also selected to retain consistency in meteorological
conditions (which drive the predicted ground level concentrations) used in the MIC EIS.
Daily and hourly varying background concentrations for 2013 are used to predict cumulative
short-term PM and NOy. Due to the background concentrations of SO, and CO being so
low, the maximum short term values are selected for background and paired with maximum
modelling predictions.

Table 15: Adopted background air quality

Adopted background Source / notes
Pollutant ] ] i
Averaging period concentration
Derived from OEH Liverpool 5
TSP Annual 42.6 pg/m? Year Average (2009-2013) for
PM1o and a PM1o/TSP ratio of
0.47
24-hour Daily varying OEH Liverpool 2013
PMaio .
Annual 20.4 pg/m3 OEH Liverpool 5 Year Average
(2009-2013)
24-hour Daily varying 2013 OEH Liverpool
PM2s .
Annual 7.6 pg/m3 OEH Liverpool 5 Year Average
(2009-2013)
Dust o
Annual 1 g/mmonth Based on monitoring presented
Deposition in MIC EIS
1-hour Hourly varying
NO2 OEH Liverpool 2013
Annual 22.7 pg/ms
1-hour 34.3 pg/m3 2013 max 1 hour OEH Chullora
SOz 24-hour 8.9 pg/m? 2013 max 24 hour OEH Chullora
Annual 1.9 pg/m? OEH Chullora
1-hour 5 mg/m3 2013 max 1 hour OEH Liverpool
Cco
8-hour 2.25 mg/m? 2013 max 8 hour OEH Liverpool

NOTE: Concentrations converted from ppb or ppm to pg/m3 assuming 0°C and 1 atmosphere
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7 Emission inventory

7.1 Construction

The construction works for the Stage 1 Proposal will be completed in five main works
periods, as follows:

= Site Preparation — approximately 1 month duration.
= Earthworks — approximately 2 month duration.
= Engineering fill — approximately 5 month duration.

= Concrete construction and rail alignment construction — approximately 5 month
duration.

= Miscellaneous structural construction, utilities, crane installation and finishing —
approximately 4 month duration.

Emissions are calculated for the key dust generating activities during site preparation,
earthworks and engineering fill. The last two works periods do not have significant dust
generating equipment of activities. Emission factors developed by the US EPAg, have been
applied to estimate the amount of dust produced by each activity (material handling, wind
erosion, hauling). Emissions are quantified for total (TSP), coarse (PMio) and fine PM
(PM25) and are summarised in Table 16. Further details on the emission inventory
development is provided in Appendix B.

7.2 Operations
The main emissions sources for the operational phase of the Stage 1 Proposal include:

= Diesel locomotives travelling along the rail link to and from site.

= Diesel locomotives idling onsite during train loading and unloading.

= Container handling equipment loading and unloading trains and trucks.
= Trucks collecting and delivering containers within the loading area.

The development of emission estimates require detailed activity data for the site (humber of
trucks, fleet composition, distances travelled, times in mode, equipment types, fuel usage
etc). This activity data is then used to derive emission estimates, based on published
emission factors, for each activity.

7.2.1 Best practice review

To investigate measures for best practice of the Stage 1 Proposal and also to address the
requirement for the completion of a Best Practice Review as outlined in the SEARSs,
ENVIRON reviewed emission reduction and management measures for emission sources
associated with the Proposal. The outcomes of the best practice review are presented in
Appendix C, and included recommendations for reasonable and feasible quality
management measures. An overview of the measures recommended in the best practice
review and proposed for SIMTA Stage 1 are outlined in Table 17 as well as details of their
treatment in the emission estimated and modelling.

8 United States Environmental Protection Agency (US EPA) AP-42 Compilation of Air Pollutant Emission Factors
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Table 16: Construction phase emissions estimates (kg/annum)
Source / Activity TSP PMio PM2s
Site Preparation
Vegetation clearing - dozers 4,992 1,053 524
Scrapers/Graders 189 66 132
Demolition - dozers 6,053 1,466 636
Demolition - excavators 16.4 7.7 1.2
Mobile crusher 9.5 4.2 0.3
Earthworks
Material handling (excavators/loaders) 1,132 535.2 81.1
Dozers 9,984 2,105 1,048
Scrapers/Graders 1,891 661 1,321
Hauling (unsealed) 17,008 4,801 480.1
Engineering Fill
Material handling (excavators/loaders) 771.6 364.9 55.3
Dozers 7,987 1,684 839
Scrapers/Graders 3,781 1,321 2,642
Wind Erosion (total) 8,662 4,331 650
TOTAL 62,476 14,070 7,760
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in emissions estimates and modelling for Stage 1

Table 17: Proposed SIMTA Stage 1 emission reduction measures and how they are treated

Measure

Treatment in emissions

estimates and modelling

Locomotives

Electrically powered locomotive shifter to reduce the need for locomotive

idling

Development of an anti-idle policy and communication / training for

locomotive operators

Limit un-necessary long-duration idling to less than 15 consecutive

minutes

A conservative worst case
scenario of locomotive idling for 2
hours during train loading.

Update maintenance plans to include a requirement to consider air
emissions and where possible improve air emission performance at next

overhaul/upgrade.

Future improvements in
emissions performance has not

been incorporated

Driver training for fuel efficiency

Fuel consumption based on GMR

fleet average

Container Handling Equipment

New reach stackers to achieve best practice emissions performance to
meet US EPA Tier 3/ Euro Stage IlIA standards.

Emissions based on US EPA Tier

3 emission performance

Diesel powered equipment handling equipment to transition to electric

cranes in the long term

Scenario presented for cranes

Un-necessary idling avoided through driver training and site anti-idle

policy

N/A

Equipment with smoky exhausts (more than 10 seconds) should be stood

down for maintenance.

N/A

Trucks

Gate appointment system, truck marshalling lanes and rejection of trucks

that arrive early to minimise wait times and queuing

Development of an anti-idle policy and communication through the

provision of information signs

Limit un-necessary long-duration idling to less than 15 consecutive

minutes

A conservative worst case
scenario of truck idling for 30

mins in each hour.

Trucks with smoky exhausts (more than 10 seconds) shall be rejected

from the site

N/A

Loading and unloading coordinated to minimise truck trip distances as
they travel through site

Maximum trip distance of 2km

assumed
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7.2.2 Emissions from locomotives

Emissions for locomotives travelling between the site and the SSFL are calculated based on
the amount of fuel consumed and fuel-specific emission factors from the US (USEPA,
2009a; USEPA, 2009b). The Stage 1 Proposal can be serviced using an existing locomotive
fleet, which are assumed to have an emissions performance equivalent to US EPA Pre-Tier
0 Line Haul Emission Factors?, shown in Table 18. The use of the Pre-Tier 0 emission
factors provides a conservative estimate of emissions. The US EPA emission factors,
expressed in g/kW-hr (grams of pollutant emissions per kilowatt-hour), were converted to
kg/kL (kilograms of pollutant per kilolitre of fuel combusted) using the conversion factors
given by the US EPA (US EPA, 2009a and US EPA, 2009b) and as described in NSW EPA
(2012a).

SO, emissions are estimated based on the sulfur content of the fuel, assuming the majority
of the sulphur is oxidised to SO.. Adjustments also made to the PMj, emissions to account
for the lower Australian fuel sulphur content. PMs emissions are assumed to be 97% of the
PMip emissions and VOC emissions are estimated from the HC emissions using a
conversion factor of 1.053 (US EPA 2009a).

An estimate of the fuel consumption for the trip to port (approximately 45 km), for a full and
empty train has been developed. The fuel consumption for the section of the journey
between the site and the SSFL is derived pro-rata based on travel distance (3km/45km) and
equates to a consumption rate of 3.0 litres per gross kilotonne-kilometre for a full train and
2.9 litres per gross kilotonne kilometre for an empty train. This is slightly lower than the
average fuel consumption rate of 4.03 L/kt-km described in the NSW EPA GMR emissions
inventory for freight travel and therefore to be conservative, the higher fuel consumption rate
is adopted.

The annual gross kilotonne-kilometre is estimated from the total train weight (both for full and
empty trains), the number of trains per annum and a travel distance of 3 km (for site to
SSFL). For the 250,000 TEU scenario, there would be 3,676 train movements which
equates to 10 trains per day. It is assumed that approximately 50% or 5 trains per day would
be import (with full container loads). Of the remaining 50% export, 75% would return to port
empty and 25% would return full. The assumed locomotive, wagon and container weights
are the same as those outlined in the Concept Approval AQA (PEL, 2013).

Fuel consumption for locomotives idling is estimated from an assumed consumption rate of
9.9 litres per hour® and an assumed 2 hour idle time for each train. The estimated fuel
consumption and emission factors are presented in Table 18. Locomotive emissions are
estimated using equation 1 and the annual emissions are shown in Table 19.

Emissions (kg|annum) = EF (kg|kL) X FC(kL|annum) Eq.1

Where:
EF = US EPA emission factor for Pre Tier 0 locomotive in kg/kL
FC = Estimated fuel consumption in kilolitres (kL) per annum

9 The emissions performance of the existing fleet in Australia is dominated by locomotives with Pre Tier O
performances (80.7%) (ENVIRON, 2013).
10 For a 3000 HP 12 cylinder engine QR locomotive.
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Table 18: US EPA Pre-Tier 0 Line Haul Emission Factors (kg/kL)

Source Fuel Consumption (kL/annum) NOy PMio Cco HC
Locomotives travelling 80
to / from site to SSFL 71.43 1.33 703 264
Locomotives idling 73
Table 19: Estimated emissions for locomotives (kg/annum)
Source NOx PMio PM2s (6{0) HC SOz VOC
Locomotives travelling 5,737 107 104 565 212 1.3 223
Locomotives idling 5,200 97 94 512 192 1.2 202

7.2.3 Locomotive shifting/shunting

SIMTA will operate an electric powered locomotive shifter to move locomotives from one rail
line to another. SIMTA will not operate a shifting/shunting locomotive and emissions from
this source are therefore not considered.

7.2.4 Emissions from container handling
Two scenarios are considered for container handling, as follows:

= Scenario 1: manual loading and unloading of trains and trucks using reach stackers
and/or large forklifts at an operational capacity of 250,000 TEU per annum.

= Scenario 2: unloading and loading of trains and trucks via an electric gantry crane
system at an operational capacity of 250,000 TEU per annum.

For Scenario 2, electrified gantry cranes would be deployed, significantly reducing local
emissions from container handling.

For Scenario 1, SIMTA would employ up to six (6) reach stackers or large diesel powered
forklifts. On average, approximately three reach stackers would be required to strip a train
and it would be rare for two trains to require simultaneous unloading/loading for the 250,000
TEU scenario, which is limited to approximately 10 trains per day. It is therefore unlikely that
all six would operate concurrently, however a worst case assessment is presented whereby
all six would operate concurrently 24 hours a day.

Emission estimates have been made based on the purchase of new equipment with engines
that comply with US EPA Tier 3 / Euro Stage IlIA emission standards for non-road diesel
engines. Emission estimates are therefore presented based on US EPA Tier 3 emission
factors, as shown in Table 20.
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Table 20: US EPA Tier 3 Non-road diesel Emission Factors (g/kWh)

Source NOx PMjio CO HC

Container handling 3.6¢ 0.2 3.5 0.41

Note: 1 Emission factors are given for NOx and non-methane hydrocarbons (NMHC) combined (4.0) and is split 0.9 / 0.1 respectively.

Emissions are estimated using equation 2 and the annual emissions are shown in Table 21.

EF (g/kWh) x P (kW) X OpHrs X LF Eq.2
1000

Emissions (kg|annum)=

Where:

EF = Emission factor in grams per kilowatt hour (g/kwWh) (Table 20)

P = Rated power in kilowatts (kW) (239 kW)

OpHrs = Operating hours for piece of equipment (8760 hours per year x 6 reach stackers)

LF = Average operational load factor (taken as 0.59 based on large diesel forklifts reported in
GMR emission inventory (NSW EPA, 2012))

Table 21: Estimated emissions from container handling (kg/annum)

Source NOx PMio | PMa2s CcoO HC SO, VOC

Container handling 26,608 | 1,478 | 1,434 | 25,869 | 2,956 3.3 31,132

7.2.5 Emissions from road transportation

Trucks are estimated to spend approximately 40 minutes onsite. For approximately 70% of
that time, trucks will be in processing, holding or unloading/loading mode. For the remaining
~30% of the time, trucks will be travelling through the terminal.

Approximately 670 daily truck trips (to and from the terminal) will be required for the 250,000
TEU scenario. During the AM peak and PM peak periods, approximately 52 and 62 truck
trips per hour are expected.

Emissions from trucks have therefore been estimated based on both the PM peak 1-hour
and an average daily truck trips numbers. The peak PM truck numbers are used to predict
ground level concentrations for pollutants with impact assessment criteria expressed as
maximum (100" percentile) 1-hour average. The average daily truck numbers are applied
for averaging periods longer than 1-hour or where the 1-hour average impact assessment
criteria are expressed as a 99.9" percentile.

Emission factors developed for heavy duty vehicles in the US EPA MOVES emissions model
include short term idling within the typical vehicle “running” process, defined as when a
vehicle is under load or in idle (for example at traffic lights). This is distinguished from
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extended idling periods, which are typically considered for periods of hours (i.e. overnight)
rather than minutes (US EPA, 2012).

Therefore, emission estimates for trucks in travel mode would normally account for the type
of short term idling expected for the Stage 1 Proposal, however to provide a conservative
prediction of impact, idling emissions are considered separately. Idling emissions are
calculated based on the assumption that each truck would spend a maximum of 30 minutes
in idle mode at various locations onsite (processing, holding, loading, unloading). Idling
emissions are estimated using emissions factors reported in US EPA (2008), developed
using the MOBILE6.2 emission estimation model for a heavy duty diesel vehicles (HHDV)
(long haul, semi-trailer type rig), based on US fleet averages. MOBILEG6.2 has now been
replaced with the EPA’s latest emission factor model (MOVES20141). In the absence of
detailed information on truck fleet using the Stage 1 Proposal, for the purpose of this
assessment the use of the previously derived default fleet average US emission factors are
considered suitable. The emission factors are presented in Table 22.

Table 22: US EPA Emission Factors for HDDV Idling (g/hr)

Source NOx PMio PM2s CcO VOC

Trucks idling 33.8 1.2 1.1 25.6 3.5

Emission factors for vehicles in travel mode are expressed in g/km. The distance travelled in
a given hour (or day) is based on the number of truck trips and total travel distance per trip
(assumed to be a 2 km round trip). For example, under a peak hour scenario, 62 truck trips
would result in 124 km travelled per hour.

Truck emissions (in travel mode) were calculated using aggregated emission factors
developed by the NSW EPA for the 2008 Greater Metropolitan Region (GMR) emissions
inventory (NSW EPA, 2012b). The method for calculating hot running emissions involves
the use of base ‘composite’ emission factors for various vehicle types (in this case
articulated trucks (AT), with the emission factor for each vehicle type taking into account
vehicle-kilometres travelled (VKT) by age (and associated emission factors by sub-type). For
each case, the base emission factor is defined for a VKT-weighted average speed (the base
speed) associated with the corresponding road type. Correction factors — in the form of 6th-
order polynomial functions - are then applied to the base emission factors taking into
account the actual speed on a road. The NSW EPA commissioned the development of an
Air Quality Appraisal Tool (PAEHomes, 2013), a spreadsheet which incorporates the GMR
emission factors as well as information on road types, default traffic mixes and base traffic
speeds and allows for calculations to be made for specific years (2008, 2011, 2016, 2021
and 2026) based on available fleet data. For the Stage 1 Proposal, 2016 is selected for
emissions calculations for a commercial arterial road, 2% grade and a speed limit of 10
km/hr.

11 Motor Vehicle Emissions Simulator
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The emission estimates presented in Table 23 are estimated based on the number of daily
truck trips, for a 2km length of commercial arterial (onsite) roadway with zero grade and 10
km speed limit.

Table 23: Estimated emissions for trucks (kg/annum)

Source NO PMio PM2s CcO HC SO, VOC
Trucks in travel mode 8,529 286 277 1099 339 4.4 357
Truck idling 4,128 146 135 3,134 - N/AL 422

Note: 1 accounted for in the assumed fuel consumption based on distance travelled.

7.2.6 Emissions Summary

A summary of the annual emissions for the Stage 1 Proposal are presented in Table 24.
Emissions source contributions for key pollutants are presented in Figure 12. Based on the
emission factors and activity data assumptions used in this report, the operation of container
handling equipment is the largest potential source of emissions to air.

It is noted that the annual summary is based on the assumption (for a worst case modelling
assessment) that all six reach stackers would operate continuously, at an average 60% load,
for the entire year. In reality this would not be the case and the actual emissions across the
major sources may be more evenly distributed.

Table 24: Summary of annual emissions for SIMTA Stage 1 (tonnes/annum)

Source NOx PMio PM2s CO HC SO VOC
Trucks (travelling and

N 7.0 0.2 0.2 35 - 0.001 0.5
waiting)
Locomotives (idling and 109 0.2
travelling to SSFL) : : 0.2 1.1 0.4 0.002 0.4
Container Handling

. 26.6 1.5 1.4 25.9 3.0 0.003 3.1

Equipment
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Figure 12. Summary of annual emissions breakdown by source
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8 Approach to assessment

8.1 Dispersion modelling

AERMOD is the US EPA’'s recommended steady-state plume dispersion model for
regulatory purposes. AERMOD is designed to handle a variety of pollutant source types,
including surface and buoyant elevated sources, in a wide variety of settings such as rural
and urban as well as flat and complex terraini2. AERMOD is able to predict pollutant
concentrations from point, area and volume sources in addition to ‘open pit’ sources.

AERMOD replaced the Industrial Source Complex (ISC) model for regulatory purposes in
the US in December 2006 as it provides more realistic results with concentrations that are
generally lower and more representatives of actual concentrations compared to the
conservative ISC model. Ausplume, a steady state Gaussian plume dispersion model
developed by the Victorian EPA and frequently used in Australia for simple near-field
applications, is largely based on the ISC model. Compared to ISC and Ausplume, AERMOD
represents an advanced new-generation model, which requires additional meteorological
and land use inputs to provide more refined predictions. The most important feature of
AERMOD, compared to ISC and Ausplume, is its modification of the basic dispersion model
to account more effectively for a variety of meteorological factors and surface characteristics.
In particular, it uses the Monin-Obukhov length scale rather than Pasquill-Gifford stability
categories to account for the effects of atmospheric stratification. Whereas Ausplume and
ISC parameterise dispersion based on semi-empirical fits to field observations and
meteorological extrapolations, AERMOD uses surface-layer and boundary layer theory for
improved characterisation of the planetary boundary layer turbulence structure.

Input data types required for the AERMOD model include: meteorological data (from
AERMET), source data (from the compiled emissions inventory), source and receptor
elevations and information on the nature of the receptor grid.

The AERMOD system is composed of two pre-processors that generate the input files
required by the AERMOD dispersion model: AERMET (for the preparation of meteorological
data) and AERMAP (for the preparation of terrain data). Terrain data for the modelling
domain was sourced from NASA’s Shuttle Radar Topography Mission (SRTM) data. This
data set provided a high-resolution topography at 3 arc-second (~90 m) grid spacing.

In applying the AERMET meteorological processor to prepare the meteorological data for the
AERMOD model, appropriate values for three surface characteristics need to be determined:
surface roughness length, albedo, and Bowen ratio. Surface roughness length is related to
the height of obstacles in the path of wind flow and is, in principle, the height at which the
mean horizontal wind speed is zero based on a logarithmic profile. The surface roughness
length influences the surface shear stress and is an important factor in determining the
magnitude of mechanical turbulence and the stability of the boundary layer. The albedo is
the fraction of total incident solar radiation reflected by the surface back to space without
absorption. The daytime Bowen ratio, an indicator of surface moisture, is the ratio of sensible
heat flux to latent heat flux and is used for determining planetary boundary layer parameters
for convective conditions driven by the surface sensible heat flux.

12 Under complex wind conditions and for regional applications, CALPUFF is the US EPA’s recommended
model for regulatory purposes.
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Values for albedo and Bowen ratio were selected based on the default values for the
dominant land use within 10 km of the SIMTA site. Values for surface roughness length
were selected based on the dominant land use within a 1 km radius.

8.1.1 Modelling scenarios

Modelling scenarios are presented for the construction and operation of the Stage 1
Proposal. A single conservative construction scenario is presented based on the dust
generating activities and emission inventory presented in Section 7.1.

For the operation of the Stage 1 Proposal, the following scenarios are presented:

= Scenario 1: manual loading and unloading of trains and trucks using reach stackers
and/or large forklifts at an operational capacity of 250,000 TEU per annum.

= Scenario 2: unloading and loading of trains and trucks via an electric gantry crane
system at an operational capacity of 250,000 TEU per annum.

= Cumulative Scenario: taking into account the first stage of construction and operations
for the MIC Proposal and the operation of the Stage 1 Proposal at operational capacity
of 250,000 TEU per annum.

8.1.2 Source configuration

Emissions sources for the Stage 1 Proposal are allocated according to the SIMTA Stage 1
Location Plan (refer Figure 2).

Locomotives travelling from the SSFL to site are represented by a series of 114 volume
sources with an initial sigma Y (or lateral dimension) of 10 m, distributed along the rail link
and onsite rail siding. A release height of 5m, is assumed with an initial sigma Z (or vertical
dimension) of 2.3 m. Locomotives idling which are represented by a static point source at
the end of the rail siding, with a release height of 5 m, temperature of 573 K and exit velocity
of 5 m/s.

Trucks travelling through the site are represented by a series of 69 volume sources
distributed from the site entrance to the truck processing area and both sides of the rail
siding. Container handling equipment are also allocated to 27 volume sources located on
each side of the rail siding. Both trucks and CHE volume sources are assigned the same
10m lateral dimension, a release height of 3 m and an initial sigma Z (or vertical dimension)
of 0.9 m. The simulated line sources locations are shown in Figure 13.

Similar to the operation scenario, for construction potential dust sources are distributed as
volumes sources according to the locations for construction, demolition and bulk earthwork
activity, as shown in Figure 14. The emissions for construction are evenly distributed across
all volume source locations.
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Figure 14. Simulated source locations for construction
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8.1.3 Particle size distribution for modelling

Construction dust was modelled as three separate size fractions, TSP, PMio and PM,s. TSP
was assumed to a particle geometric mean diameter of 15 um, PMsp a particle geometric
mean diameter of 5 um and PM. s with a particle geometric mean diameter of 1 um.

For diesel emissions during operations a particle geometric mean diameter of 1 um is
assumed for both PMip and PM; s (based on the assumption that PM; s emissions are 97%
of the PM1o emissions).

8.2 Speciation of total VOC emissions

Dispersion modelling predictions are presented for 1,3-butadiene, benzene and PAHs based
on the emission estimates presented in Section 7. As described in Section 7.2, emissions
factors presented as total hydrocarbons (HC) are converted to VOCs using a conversion
factor of 1.053 (US EPA 2009a).

Emission rates for the individual VOCs are then derived based on the speciation profiles
used in the NSW GMR emissions inventory. The percentage of total VOCs for each of the
modelled compounds is summarised in Table 23.

Table 25: Speciation profiles for VOCs assessed

% of total VOC
Source
Benzene 1,3-butadiene PAHs
Locomotives? 0.22% 0.27% 0.13%
Container Handling Equipment? 2.03% 0.29% 0.05%
Trucks3 1.07% 0.4% 1.65%
Source:

1. Based on GMR emissions presented for each compound for locomotives in Table ES-3 of
NSW EPA (2012a)

2. Based on GMR emissions presented for each compound for commercial off-road vehicles
in Table ES-3 of NSW EPA (2012a)

3. Based on diesel vehicle speciation data profiles for heavy duty diesel vehicles as presented
in Table 4-74 of NSW EPA (2012b)

8.3 Assessment approach for regional scale impacts

Air quality impact assessment on a regional scale typically involves an assessment of the
potential for the formation of photochemical smog. Ozone (Os) is the principal component of
photochemical smog and is typically formed several hours after the precursors (NOx and
VOCs) are emitted.

The relationship between ground level concentrations of ozone and emissions of precursor
pollutants is nonlinear, and an increase in NO, emissions can lead to both the formation and
destruction of ozone, depending on the background concentrations of NOy and VOCs, and
the availability of sunlight. For example, in areas dominated by fresh NOy emissions, Oz
concentrations can be lowered (for example by titration or scavenging of Oz through reaction
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with NO). This can lead to local increase in NO2 which can be transported and lead to O3
formation further downwind. In areas with relatively low NOy, ozone typically responds
linearly with NOyx concentrations. As a general rule, reductions in NOx can be expected to
increase lower concentrations of ozone and decrease higher concentrations of ozone (US
EPA, 2014).

PEL (2013) presented an assessment of regional impacts by comparing the marginal effects
of the SIMTA Project on emissions from road vehicles (articulated trucks only) and railway
locomotives on the Port-Botany-Moorebank corridor. The approach uses the change in total
pollutant emissions as a proxy for regional air quality. The analysis showed that there would
be reductions in emissions of NO,, PMio and CO, associated with the transfer of freight from
road to rail. The absolute net effects were placed into context by comparing them with
emissions from all sources in Sydney in 2008 (NSW EPA, 2012c) and found that the
changes in emissions would be negligible when considered at the regional level. It was
therefore concluded that the impacts on regional air quality would also be negligible. No
further assessment of regional impacts is presented as part of this assessment.

8.4 Assessment of changes to local traffic

The operation of the SIMTA Stage 1 Proposal is expected to have a minimal increase in
traffic on most surrounding roads, when compared with baseline traffic for 2014 (SIMTA
Intermodal Terminal Facility Stage 1- Operational Traffic Impact Assessment, Hyder, 2015).
Table 26 shows the % increase in average daily traffic and the only significant change
(4.4%) is expected along Moorebank Avenue, south of the M5.

Table 26: Projected changes in average weekday traffic from SIMTA Stage 1

. Without SIMTA With SIMTA % Change
Road / Location . .
(vehicles) (vehicles)
Moorebank Avenue South of M5 18,200 19,000 4.4%
M5 West of Moorebank Avenue 143,900 144,500 0.4%
M5 East of Moorebank Avenue 123,000 123,000 0.0%
Moorebank Avenue North of M5 34,900 35,000 0.3%

PEL (2013) assessed the potential air quality impacts from cumulative traffic movements,
including impacts on residential receivers located closest to the M5 and Moorebank Avenue.
Traffic impacts were assessed for worst case peak traffic flow, with and without the SIMTA
Proposal, and predictions were made at various distances from each roadway.

The assessment found that along Moorebank Avenue (south of the M5), where the highest
traffic increase was projected, the predicted ground level concentrations at 200 m would
increase slightly as a result of SIMTA Project, however the incremental increases were a
minor percentage of the air quality goals. It was also noted that although results were
presented at distance of 20m and 200m, there are no private residential dwellings closer
than 600m along Moorebank Avenue (south of the M5).
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On the basis of the conclusions for the SIMTA Project, no further assessment is required for
Stage 1 Proposal on the assumption that any associated impact from the Stage 1 Proposal
would be similarly minor.
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9 Dispersion modelling results

9.1 Construction phase

The construction phase of the Stage 1 Proposal has been assessed in terms of potential
impacts from TSP, PMic PM:s and dust deposition. The modelling predictions for
construction are presented in Table 27 for the sensitive receptors identified in Section 3.3.

The modelling results indicate that the construction phase of the Stage 1 Proposal comply
with all relevant impact assessment criteria. The predicted increase in annual average PMag
(0.4 pg/m3), PM2s (0.2 pg/m3), TSP (0.5 pg/m3) and dust deposition (0.1 g/m?/month) are
considered minor, when compared against existing background conditions. The highest
predicted short-term impacts occur at Wattle Grove with a maximum 24-hour PMi, of 2.1
pg/m3 and maximum 24-hour PMas of 1.4 ug/ma.

It is important to note that the modelling predictions are conservative, particularly for short-
term impacts. The modelling takes the annual emission total and apportions this evenly
across the year. Construction activities will be staged and only a proportion of the annual
emission totals will be generated during each stage, resulting in conservatively high short-
term (24-hour) predictions. It is also noted that the annual emission totals are also
apportioned across all modelled source locations (as the precise location of a dust
generating construction activity, on a particular day, is difficult to predict).

Contour plots of predicted ground level concentrations for construction are presented in
Figure 15, Figure 16 and Figure 17.

Cumulative predictions are also presented in Table 28. Cumulative annual averages are
presented by adding the background values derived in Section 6.8. For cumulative 24-hour
impacts, modelling predictions are paired with daily background PMi; and PMa;s
concentrations.

As discussed in Section 6.2 the background dataset contains existing exceedances of the
impact assessment criteria (three days for PMio and two days for PM.5). The cumulative 24-
hour average PMy, is therefore presented as the 4" highest (excluding the three days
already over). The cumulative 24-hour average PM.s is presented as the 3™ highest
(excluding the two days already over). The results indicate that the construction for the
Stage 1 Proposal would result in no additional days over the criteria.
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Table 27. Construction phase — modelling predictions for selected sensitive receptors
PM1o (png/m3) PMzs (ug/m3) TSP (ug/m3) Dust Deposition
Receptor 24-Hour Max Annual Ave 24-Hour Max Annual Ave Annual Ave Annual Ave
Increment | Cumulative Increment l Cumulative Increment | Cumulative Increment ‘ Cumulative Increment | Cumulative Increment | Cumulative
Goal 50 pg/m3 30 pg/m3 25 pg/m3 8 ug/m3 90 ug/m3 2g/m2/m 4g/m2/m
Receptor
Max 2.1 48.2 0.4 20.8 1.4 24.2 0.2 7.8 0.5 43.1 0.1 1.1
R1 0.6 47.9 0.1 20.5 0.4 23.7 0.1 7.7 0.1 42.7 0.02 1.0
R2 0.7 47.9 0.1 20.5 0.6 23.8 0.1 7.7 0.1 42.7 0.02 1.0
R3 0.9 47.9 0.2 20.6 0.7 23.8 0.1 7.7 0.2 42.8 0.03 1.0
R4 0.8 47.9 0.2 20.6 0.5 23.8 0.1 7.7 0.2 42.8 0.05 1.0
R5 0.5 47.9 0.1 20.5 0.3 23.6 0.0 7.6 0.1 42.7 0.04 1.0
R6 1.0 47.9 0.1 20.5 0.6 23.6 0.1 7.7 0.3 42.9 0.09 1.1
R7 1.0 47.9 0.2 20.6 0.7 23.8 0.1 7.7 0.2 42.8 0.04 1.0
R8 0.5 47.9 0.1 20.5 0.4 23.7 0.1 7.7 0.1 42.7 0.01 1.0
R9 0.5 47.9 0.1 20.5 0.4 23.7 0.1 7.7 0.1 42.7 0.02 1.0
R10 0.8 47.9 0.1 20.5 0.6 23.8 0.1 7.7 0.1 42.7 0.02 1.0
R11 1.5 47.9 0.3 20.7 1.1 24.0 0.2 7.8 0.3 42.9 0.05 1.1
R12 2.1 47.9 0.4 20.8 1.4 24.2 0.2 7.8 0.5 43.1 0.09 1.1
R13 2.1 48.1 0.4 20.8 1.4 23.9 0.2 7.8 0.5 43.1 0.08 1.1
R14 0.9 47.9 0.2 20.6 0.7 23.8 0.1 7.7 0.2 42.8 0.03 1.0
R15 0.7 47.9 0.1 20.5 0.5 23.8 0.1 7.7 0.1 42.7 0.02 1.0
R16 0.5 47.9 0.0 20.4 0.3 23.6 0.0 7.6 0.0 42.6 0.01 1.0
R17 1.9 47.9 0.4 20.8 1.3 24.1 0.2 7.8 0.4 43.0 0.07 1.1
R18 0.4 47.9 0.1 20.5 0.3 23.7 0.1 7.7 0.1 42.7 0.01 1.0
R19 0.4 47.9 0.0 20.4 0.2 23.7 0.0 7.6 0.1 42.7 0.01 1.0
R20 0.3 47.9 0.1 20.5 0.2 23.7 0.0 7.6 0.0 42.6 0.01 1.0
R21 0.3 47.9 0.0 20.4 0.2 23.7 0.0 7.6 0.0 42.6 0.01 1.0
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Table 27. Construction phase — modelling predictions for selected sensitive receptors

PM1o (png/m3) PMzs (ug/m3) TSP (ug/m3) Dust Deposition
Receptor 24-Hour Max Annual Ave 24-Hour Max Annual Ave Annual Ave Annual Ave
Increment | Cumulative Increment l Cumulative Increment | Cumulative Increment ‘ Cumulative Increment | Cumulative Increment | Cumulative
Goal 50 pg/m3 30 pg/m3 25 pg/m3 8 ug/m3 90 ug/m3 2g/m2/m 4g/m2/m
Receptor
Max 2.1 48.2 0.4 20.8 1.4 24.2 0.2 7.8 0.5 43.1 0.1 1.1
R22 1.5 47.9 0.3 20.7 1.0 24.0 0.2 7.8 0.3 42.9 0.06 1.1
R23 1.0 47.9 0.2 20.6 0.7 23.8 0.1 7.7 0.2 42.8 0.04 1.0
R24 0.2 47.9 0.0 20.4 0.1 23.6 0.0 7.6 0.1 42.7 0.02 1.0
R25 0.7 47.9 0.1 20.5 0.4 23.6 0.0 7.6 0.2 42.8 0.07 1.1
R26 0.3 47.9 0.0 20.4 0.2 23.6 0.0 7.6 0.1 42.7 0.02 1.0
R27 0.6 47.9 0.1 20.5 0.3 23.7 0.0 7.6 0.1 42.7 0.02 1.0
R28 0.4 47.9 0.0 20.4 0.2 23.6 0.0 7.6 0.1 42.7 0.01 1.0
R29 0.3 47.9 0.0 20.4 0.2 23.6 0.0 7.6 0.0 42.6 0.01 1.0
R30 0.3 47.9 0.1 20.5 0.2 23.7 0.0 7.6 0.0 42.6 0.01 1.0
R31 0.2 47.9 0.0 20.4 0.2 23.6 0.0 7.6 0.0 42.6 0.01 1.0
R32 0.2 47.9 0.0 20.4 0.2 23.6 0.0 7.6 0.0 42.6 0.01 1.0
R34 0.6 47.9 0.1 20.5 0.5 23.8 0.1 7.7 0.1 42.7 0.02 1.0
R35 1.4 48.2 0.3 20.7 1.0 23.9 0.2 7.8 0.4 43.0 0.07 1.1
R36 0.4 47.9 0.1 20.5 0.3 23.7 0.0 7.6 0.1 42.7 0.01 1.0
R37 0.6 48.0 0.1 20.5 0.4 23.7 0.1 7.7 0.1 42.7 0.03 1.0
R38 1.3 47.9 0.3 20.7 0.9 23.9 0.2 7.8 0.3 42.9 0.05 1.1
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9.2 Operational Scenario

The operational phase of the Stage 1 Proposal has been assessed in terms of potential
impacts from PMyo, PM25, NOx, CO, SO and VOCs.

The predicted PMip and PM2s concentrations are presented in Table 28. As described in
Section 9.1, cumulative results are based on the addition of the background values derived
in Section 6.8 and for 24-hour PMio and PM s exclude days already over the criteria. The
predicted increase in ground level PMio and PM.s concentrations are effectively the same
(because the majority of PM in diesel exhaust in contained within the PM,s size fraction).
The maximum increase in annual average PM (0.2 pg/m3) and 24-hour average PM (0.5
png/m3) is minor when compared to existing background conditions. When background is
added, there are no additional exceedances of the relevant impact assessment criteria.

The predicted NO,, CO and SO; concentrations are presented in Table 29. The predicted
NO concentrations presented in Table 29 are based on the conservative assumption that
100% of NO is converted to NO>, both for short-term and annual average predictions. This
simplified (and conservative) conversion method can be applied in this case because
predictions are well below the relevant impact assessment criteria.

Cumulative results for NO, are derived by adding the background values derived in Section
6.8 to the predicted NOx concentrations. The cumulative 1-hour NO: is derived by pairing
each 1-hour average modelling prediction with the corresponding background for that hour.

Cumulative concentrations presented for CO and SO; (1 hour, 8 hour and 24-hour) are
derived by adding the maximum predicted short term concentration to the maximum
background concentration. Notwithstanding this conservative assumption (that the maximum
modelled concentration occurs at the same time as the maximum background), all predicted
concentrations are well below the impact assessment criteria. As discussed previously in
Section 6, ambient concentrations of CO and SO, are not a significant air quality issue for
the area.

Contour plots of predicted incremental ground level concentrations are presented in
Figure 18 (PMyo), Figure 19 (PMzs) and Figure 20 (NOy). Contour plots for CO and SO, are
not presented as the predicted concentrations are too low to display.
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Table 28. Stage 1 operations — PMjp and PM2s modelling predictions for selected sensitive receptors
PMo concentration (ug/m?3) PM2.5 concentration (ug/m?3)
Receptor 24-Hour Max Annual Ave 24-Hour Max Annual Ave
Increment Cumulative Increment Cumulative Increment Cumulative Increment Cumulative

Goal 50 ug/m3 30 pg/m3 25 pg/m3 8 ug/m3

Receptor Max 0.5 48.1 0.2 20.6 0.5 23.9 0.2 7.8
R1 0.2 47.9 0.1 20.5 0.2 23.7 0.1 7.7
R2 0.3 48.0 0.1 20.5 0.3 23.7 0.1 7.7
R3 0.3 48.0 0.1 20.5 0.3 23.7 0.1 7.7
R4 0.4 48.0 0.1 20.5 0.4 23.7 0.1 7.7
RS 0.2 47.9 0.0 20.4 0.2 23.6 0.0 7.6
R6 0.2 47.9 0.0 20.4 0.2 23.6 0.0 7.6
R7 0.2 47.9 0.1 20.5 0.2 23.7 0.1 7.7
R8 0.1 47.9 0.1 20.5 0.1 23.7 0.0 7.6
R9 0.2 47.9 0.1 20.5 0.2 23.7 0.1 7.7
R10 0.2 47.9 0.1 20.5 0.2 23.7 0.1 7.7
R11 0.4 48.0 0.2 20.6 0.4 23.8 0.2 7.8
R12 0.5 48.0 0.2 20.6 0.4 23.8 0.2 7.8
R13 0.4 48.1 0.2 20.6 0.4 23.8 0.2 7.8
R14 0.3 48.0 0.1 20.5 0.3 23.7 0.1 7.7
R15 0.2 47.9 0.1 20.5 0.2 23.7 0.1 7.7
R16 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R17 0.5 48.0 0.2 20.6 0.5 23.9 0.2 7.8
R18 0.1 47.9 0.1 20.5 0.1 23.7 0.1 7.7
R19 0.2 47.9 0.0 20.4 0.2 23.7 0.0 7.6
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Table 28. Stage 1 operations — PMjp and PM2s modelling predictions for selected sensitive receptors
PMo concentration (ug/m?3) PM2.5 concentration (ug/m?3)
Receptor 24-Hour Max Annual Ave 24-Hour Max Annual Ave
Increment Cumulative Increment Cumulative Increment Cumulative Increment Cumulative

Goal 50 ug/m3 30 pg/m3 25 pg/m3 8 ug/m3

Receptor Max 0.5 48.1 0.2 20.6 0.5 23.9 0.2 7.8
R20 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R21 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R22 0.4 48.0 0.2 20.6 0.4 23.8 0.1 7.7
R23 0.3 48.0 0.1 20.5 0.2 23.7 0.1 7.7
R24 0.2 47.9 0.0 20.4 0.2 23.6 0.0 7.6
R25 0.2 47.9 0.0 20.4 0.2 23.6 0.0 7.6
R26 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R27 0.3 47.9 0.0 20.4 0.2 23.6 0.0 7.6
R28 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R29 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R30 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R31 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R32 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R34 0.2 47.9 0.1 20.5 0.1 23.7 0.1 7.7
R35 0.5 48.1 0.2 20.6 0.5 23.8 0.2 7.8
R36 0.1 47.9 0.0 20.4 0.1 23.6 0.0 7.6
R37 0.2 47.9 0.1 20.5 0.2 23.7 0.1 7.7
R38 0.4 48.0 0.2 20.6 0.4 23.8 0.2 7.8
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Table 29. Stage 1 operations —NO2, CO and SO2 modelling predictions for selected sensitive receptors

NO: concentration (ug/m?3)

CO concentration (mg/m?3)

S0 concentration (ug/m?3)

1-Hour Max Annual Ave 1-Hour Max 8-Hour Max 1-Hour Max 24-Hour Max Annual Ave
Receptor g £ g 2 g 2 g £ g 2 g 2 g 2
£ = £ g £ K] £ = £ = £ = £ K
- o - o - o - [9) - [9) - Q - o

Goal 246 ug/m3 62 pg/m3 30 mg/m3 10 mg/m3 570 ug/m3 228 ug/m3 60 pg/m3

Receptor Max 81.7 102.3 5.1 27.8 0.05 5.1 0.02 2.27 0.01 34.3 0.002 8.9 0.001 1.9
R1 34.2 78.1 2.3 25.0 0.02 5.02 0.01 2.26 0.01 343 0.001 8.9 0.0004 1.9
R2 52.4 78.1 2.9 25.6 0.03 5.03 0.01 2.26 0.01 34.3 0.001 8.9 0.0005 1.9
R3 58.6 79.7 3.5 26.2 0.04 5.04 0.01 2.26 0.01 34.3 0.002 8.9 0.0006 1.9
R4 70.9 102.3 3.1 25.8 0.05 5.05 0.02 2.27 0.01 34.3 0.002 8.9 0.0006 1.9
RS 35.5 79.7 0.5 23.2 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0001 1.9
R6 38.4 79.3 1.0 23.7 0.03 5.03 0.01 2.26 0.01 34.3 0.001 8.9 0.0002 1.9
R7 39.4 78.2 2.7 25.4 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0005 1.9
R8 27.6 78.0 1.4 24.1 0.02 5.02 0.00 2.25 0.01 34.3 0.001 8.9 0.0003 1.9
R9 42.3 78.0 1.5 24.2 0.03 5.03 0.01 2.26 0.01 343 0.001 8.9 0.0003 1.9
R10 35.0 78.1 2.1 24.8 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0004 1.9
R11 74.7 82.9 4.1 26.8 0.05 5.05 0.01 2.26 0.01 34.3 0.002 8.9 0.0007 1.9
R12 67.7 85.0 4.7 27.4 0.04 5.04 0.01 2.26 0.01 34.3 0.002 8.9 0.0008 1.9
R13 55.6 86.2 4.4 27.1 0.03 5.03 0.01 2.26 0.01 34.3 0.002 8.9 0.0008 1.9
R14 56.0 79.0 3.4 26.1 0.03 5.03 0.01 2.26 0.01 34.3 0.001 8.9 0.0006 1.9
R15 37.6 78.1 1.9 24.6 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0004 1.9
R16 325 78.0 0.5 23.2 0.02 5.02 0.00 2.25 0.01 34.3 0.000 8.9 0.0001 1.9
R17 81.7 88.9 5.1 27.8 0.05 5.05 0.02 2.27 0.01 34.3 0.002 8.9 0.0009 1.9
R18 31.8 78.0 1.4 24.1 0.02 5.02 0.00 2.25 0.01 34.3 0.001 8.9 0.0003 1.9
R19 54.5 78.0 0.8 23.5 0.04 5.04 0.01 2.26 0.01 343 0.001 8.9 0.0001 1.9
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Table 29. Stage 1 operations —NO2, CO and SO2 modelling predictions for selected sensitive receptors

NO: concentration (ug/m?3)

CO concentration (mg/m?3)

S0 concentration (ug/m?3)

1-Hour Max Annual Ave 1-Hour Max 8-Hour Max 1-Hour Max 24-Hour Max Annual Ave
£ = £ £ £ £ £ = £ i £ 5 £ ®
- (9) - o - o - [9) - [9) - Q - o
Goal 246 ug/m3 62 pg/m3 30 mg/m3 10 mg/m3 570 ug/m3 228 ug/m3 60 pg/m3

Receptor Max 81.7 102.3 5.1 27.8 0.05 5.1 0.02 2.27 0.01 34.3 0.002 8.9 0.001 1.9
R20 29.6 78.0 1.0 23.7 0.02 5.02 0.00 2.25 0.01 343 0.000 8.9 0.0002 1.9
R21 41.6 78.0 0.8 23.5 0.02 5.02 0.00 2.25 0.01 34.3 0.001 8.9 0.0001 1.9
R22 59.6 79.7 3.7 26.4 0.04 5.04 0.01 2.26 0.01 34.3 0.002 8.9 0.0006 1.9
R23 41.6 78.1 2.4 25.1 0.03 5.03 0.01 2.26 0.01 343 0.001 8.9 0.0004 1.9
R24 34.0 78.8 0.5 23.2 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0001 1.9
R25 38.8 79.6 0.8 23.5 0.03 5.03 0.01 2.26 0.01 343 0.001 8.9 0.0002 1.9
R26 32.7 79.1 0.4 23.1 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0001 1.9
R27 61.3 85.5 1.3 24.0 0.04 5.04 0.01 2.26 0.01 343 0.001 8.9 0.0002 1.9
R28 42.6 78.6 0.7 23.4 0.03 5.03 0.00 2.25 0.01 34.3 0.000 8.9 0.0001 1.9
R29 37.5 78.0 0.8 23.5 0.02 5.02 0.00 2.25 0.01 34.3 0.001 8.9 0.0001 1.9
R30 22.5 78.0 1.1 23.8 0.01 5.01 0.00 2.25 0.00 34.3 0.001 8.9 0.0002 1.9
R31 14.7 78.0 0.8 235 0.01 5.01 0.00 2.25 0.00 343 0.000 8.9 0.0001 1.9
R32 16.8 78.0 0.7 23.4 0.01 5.01 0.00 2.25 0.00 34.3 0.000 8.9 0.0001 1.9
R34 31.3 78.0 1.8 24.5 0.02 5.02 0.00 2.25 0.01 34.3 0.001 8.9 0.0003 1.9
R35 61.5 92.5 46 27.3 0.04 5.04 0.02 2.27 0.01 34.3 0.002 8.9 0.0008 1.9
R36 48.6 78.0 0.9 23.6 0.03 5.03 0.01 2.26 0.01 34.3 0.001 8.9 0.0002 1.9
R37 34.4 78.1 2.3 25.0 0.02 5.02 0.01 2.26 0.01 34.3 0.001 8.9 0.0004 1.9
R38 63.5 85.9 46 27.3 0.04 5.04 0.01 2.26 0.01 34.3 0.002 8.9 0.0008 1.9
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9.3 Short-term averaging periods for SO2 and CO

Dispersion models are typically used to predict ground level concentrations for averaging
periods of 1-hour or greater. As outlined in Table 5, impact assessment criteria are
prescribed for averaging periods shorter than 1 hour, including SO (10-minute) and CO (15-
minute).

To assess against these impact assessment criteria, the maximum cumulative 1-hour
concentrations presented in Table 29 are converted to 10-minute and 15-minute peak
concentrations using a power law adjustment as follows:

Cer = Ct1(t1/t2)p

Where:

t> = 10-minute or 15-minute
t; = 60 minutes

p=0.1 (Best et al, 2000)
The results are presented in Table 30 and compared against the relevant impact
assessment criteria. There are no exceedances of the short-term impact assessment

criteria.
Table 30. Short-term predictions for SO, and CO
Pollutant Criteria Predicted concentration
Receptor maximum 1-hour | Short term concentration
SO; (10-minute) 712 pg/m? 34.3 ug/m? 41.0 pg/m?3
CO (15-minute) 100 mg/m? 5.1 mg/m3 5.8 mg/m?

9.4 Assessment of VOCs

The maximum predicted incremental concentrations of 1,3-butadiene, benzene and PAHs
(expressed as 99.9" percentiles) are presented in Table 31. Impact assessment criteria are
applied at, and beyond the site boundary and therefore results presented as the grid
maximum (the highest prediction across the entire modelling grid) can be used to determine
compliance. All VOCs are below the relevant assessment criteria.

Table 31. Assessment of VOC concentrations from SIMTA Stage 1

Pollutant Criteria Predicted concentration (ug/m?3)
Hg/m?® Receptor maximum Grid maximum

1,3 Butadiene 40 0.01 0.2

Benzene 29 0.07 1.1

PAHs 0.4 0.02 0.2

9.5 Operational scenario using gantry cranes

Initially the unloading and loading process would be undertaken using reach stackers or
container forklifts. In the long term, overhead gantry cranes would be installed to undertake
the unloading and loading process.
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The use of gantry cranes would be deployed progressively, resulting in a reduction in the
use of diesel powered container handling equipment and an associated reduction in
emissions.

Under a scenario where gantry cranes are used, there may still be a potential need for diesel
powered reach stackers or forklifts.

Therefore a scenario was investigated whereby the number of reach stackers continuously
operating was reduced from six (6) to two (2) (assuming the majority of container handling
would be via electrified gantry cranes). Under this scenario emission reductions of
approximately 50% would be achieved for PM and approximately 30% for NOx. This would
result in a reduction in annual average ground level concentrations for PM of approximately
40-45% and a reduction in annual average ground level concentrations for NO, of
approximately 35%.

9.6 Cumulative scenario with MIC

The EIS for the MIC Proposal included a cumulative scenario with the SIMTA site, based on
SIMTA operations as presented in the Concept Approval. Three different cumulative
scenarios where considered based on various options to split the capacity-constrained
maximum TEU throughput between the two sites. The cumulative scenarios considered
were:

= 1.5 million TEU at MIC with warehousing and northern rail access. No TEU throughput
at SIMTA (warehousing only).

= 1.0 Million TEU at MIC with warehousing and southern rail access. 0.5 million TEU at
SIMTA plus warehousing.

= 0.5 Million TEU at MIC with warehousing and southern rail access. 1 million TEU at
SIMTA plus warehousing.

Under all cumulative scenarios, there were no additional exceedances of the impact
assessment criteria at any of the surrounding receptors described in Section 3.3. The MIC
EIS did report additional exceedances of the PMip and PM.s impact assessment criteria at
the receptor R33, however this is a location within the SIMTA site and is not considered a
sensitive receptor for the purposes of this report.

The MIC EIS did not include a cumulative scenario for 250,000 TEU at SIMTA, although
considering that a higher TEU throughput was assessed, including warehousing, it stands to
reason that a cumulative scenario for the 250,000 TEU scenario would not result in
exceedances of the impact assessment criteria.

The receptors locations assessed in this report are the same as those presented in the MIC
EIS, which allow additional cumulative scenarios to be easily presented. A cumulative
scenario is therefore presented by combining the SIMTA Stage 1 modelling predictions with
the MIC EIS predictions for the first stage of construction and operations of the MIC site.

Receptor maximum predictions for the MIC are added to the cumulative SIMTA predictions
presented in Section 9.2.
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The cumulative modelling scenario shows similar results to that presented in the MIC EIS,
that is, the addition of the MIC Proposal does not result in any exceedance of the impact
assessment criteria. Cumulative results are presented for PM1o, PM2s and NO:in Table 32,
Table 33 and Table 34.

For SO, and CO the incremental modelling results for both the MIC and SIMTA
developments are very low and when added to the low background described in Section 6,
would not result in cumulative concentrations above the relevant impact assessment.
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Table 32. Predicted PMi, concentrations for selected sensitive receptors — MIC cumulative scenario

PM;, concentration (pug/ms3)

Receptor 24-Hour Max Annual Ave
Inill'znr;\r:nt Cuf'rl\l:lnl::\ive Inc:\:rl’:ent Cumul:/il'.:ze with SIMTA Increment SIMTA Cumulative MIC Increment Cumul:;lize with

Goal 50 pug/m3 30 ug/m3

Receptor Max 0.5 48.1 1.4 49.4 0.2 20.6 0.1 20.7
R1 0.2 47.9 0.3 48.2 0.1 20.5 0.1 20.6
R2 0.3 47.9 0.4 483 0.1 20.5 0.1 20.6
R3 0.3 48.0 0.7 48.7 0.1 20.5 0.1 20.6
R4 0.4 48.0 1.4 49.4 0.1 20.5 0.1 20.6
R5 0.2 47.9 0.9 48.8 0.0 20.4 0.1 20.5
R6 0.2 47.9 0.8 48.7 0.0 20.4 0.1 20.5
R7 0.2 47.9 0.5 48.4 0.1 20.5 0.1 20.6
R8 0.1 47.9 0.1 48.0 0.0 20.4 0.1 20.5
R9 0.2 47.9 0.2 48.1 0.0 20.4 0.1 20.5
R10 0.2 47.9 0.2 48.1 0.1 20.5 0.1 20.6
R11 0.4 48.0 0.5 48.5 0.2 20.6 0.1 20.7
R12 0.5 48.0 0.6 48.6 0.2 20.6 0.1 20.7
R13 0.4 48.1 0.6 48.7 0.2 20.6 0.1 20.7
R14 0.3 48.0 0.9 48.9 0.1 20.5 0.1 20.6
R15 0.1 47.9 0.2 48.1 0.1 20.5 0.1 20.6
R16 0.1 47.9 0.2 48.1 0.0 20.4 0.1 20.5
R17 0.5 48.0 0.6 48.6 0.2 20.6 0.1 20.7
R18 0.1 47.9 0.2 48.1 0.1 20.5 0.1 20.6
R19 0.2 47.9 0.2 48.1 0.0 20.4 0.1 20.5
R20 0.1 47.9 0.1 48.0 0.0 20.4 0.1 20.5
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Table 32. Predicted PMi, concentrations for selected sensitive receptors — MIC cumulative scenario

PM;, concentration (pug/ms3)

Receptor 24-Hour Max Annual Ave
Inill'znr;\r:nt Cuf'rl\l:lnl::\ive Inc:\:rl’:ent Cumul:/il'.:ze with SIMTA Increment SIMTA Cumulative MIC Increment Cumul:;lize with

Goal 50 pug/m3 30 ug/m3

Receptor Max 0.5 48.1 1.4 49.4 0.2 20.6 0.1 20.7
R21 0.1 47.9 0.1 48.0 0.0 20.4 0.1 20.5
R22 0.4 48.0 0.5 48.5 0.1 20.5 0.1 20.6
R23 0.2 48.0 0.4 48.4 0.1 20.5 0.1 20.6
R24 0.2 47.9 0.3 48.2 0.0 20.4 0.1 20.5
R25 0.2 47.9 0.9 48.8 0.0 20.4 0.1 20.5
R26 0.1 47.9 0.4 483 0.0 20.4 0.1 20.5
R27 0.3 47.9 0.5 48.4 0.0 20.4 0.1 20.5
R28 0.1 47.9 0.3 48.2 0.0 20.4 0.1 20.5
R29 0.1 47.9 0.1 48.0 0.0 20.4 0.1 20.5
R30 0.1 47.9 0.2 48.1 0.0 20.4 0.1 20.5
R31 0.1 47.9 0.1 48.0 0.0 20.4 0.1 20.5
R32 0.1 47.9 0.1 48.0 0.0 20.4 0.1 20.5
R34 0.1 47.9 0.2 48.1 0.1 20.5 0.1 20.6
R35 0.5 48.1 0.7 48.8 0.2 20.6 0.1 20.7
R36 0.1 47.9 0.2 48.1 0.0 20.4 0.1 20.5
R37 0.2 47.9 0.5 48.4 0.1 20.5 0.1 20.6
R38 0.4 48.0 1.3 493 0.2 20.6 0.1 20.7
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Table 33. Predicted PM,s concentrations for selected sensitive receptors — MIC cumulative scenario

PM_zs concentration (pug/m?3)

Receptor 24-Hour Max Annual Ave
Inill'znr;\r:nt Cuf'rl\l:lnl::\ive Inc:\:rl’:ent Cumul:/il'.:ze with SIMTA Increment SIMTA Cumulative MIC Increment Cumul:;lize with

Goal 25 pg/m3 8 ug/m3

Receptor Max 0.5 23.9 0.2 24.5 0.2 7.8 0.1 7.9
R1 0.2 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R2 0.3 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R3 0.3 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R4 0.4 23.7 0.2 23.9 0.1 7.7 0.1 7.8
RS 0.15 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R6 0.2 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R7 0.2 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R8 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R9 0.2 23.7 0.1 23.8 0.0 7.6 0.1 7.7
R10 0.2 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R11 0.4 23.8 0.1 23.9 0.2 7.8 0.1 7.9
R12 0.4 23.8 0.1 23.9 0.2 7.8 0.1 7.9
R13 0.4 23.8 0.1 23.9 0.2 7.8 0.1 7.9
R14 0.3 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R15 0.1 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R16 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R17 0.5 23.9 0.1 24.0 0.2 7.8 0.1 7.9
R18 0.1 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R19 0.2 23.7 0.1 23.8 0.0 7.6 0.1 7.7
R20 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
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Table 33. Predicted PM,s concentrations for selected sensitive receptors — MIC cumulative scenario

PM_zs concentration (pug/m?3)

Receptor 24-Hour Max Annual Ave
Inill'znr;\r:nt Cufrlmltlnl-::\ive Inc:\:rl’:ent Cumul:/il'.:ze with SIMTA Increment SIMTA Cumulative MIC Increment Cumul:;lize with

Goal 25 pg/m3 8 ug/m3

Receptor Max 0.5 23.9 0.2 24.5 0.2 7.8 0.1 7.9
R21 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R22 0.4 23.8 0.1 23.9 0.1 7.7 0.1 7.8
R23 0.2 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R24 0.2 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R25 0.2 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R26 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R27 0.2 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R28 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R29 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R30 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R31 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R32 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R34 0.1 23.7 0.1 24.5 0.1 7.7 0.1 7.9
R35 0.5 23.8 0.1 23.9 0.2 7.8 0.1 7.9
R36 0.1 23.6 0.1 23.7 0.0 7.6 0.1 7.7
R37 0.2 23.7 0.1 23.8 0.1 7.7 0.1 7.8
R38 0.4 23.8 0.2 23.9 0.2 7.8 0.1 7.9
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Table 34. Predicted NO, concentrations for selected sensitive receptors — MIC cumulative scenario

NOXx concentration (jug/m?3)

Receptor 24-Hour Max Annual Ave
Inill'znr;\r:nt Cuf'rl\l:lnl::\ive Inc:\:rl’:ent Cumul:/il'.:ze with SIMTA Increment SIMTA Cumulative MIC Increment Cumul:;lize with
Goal 246 pg/m3 62 pug/m3
Receptor Max 79.7 101.8 12.2 148.2 4.9 27.6 0.3 27.8
R1 33.3 78.1 6.7 84.8 21 24.8 0.2 25.0
R2 50.8 78.1 7.8 85.9 2.7 25.4 0.2 25.6
R3 56.5 78.4 9.7 88.1 3.2 25.9 0.3 26.2
R4 70.2 101.8 12.2 114.0 2.7 25.4 0.2 25.6
RS 34.4 79.6 9.0 88.6 0.4 23.1 0.1 23.2
R6 36.9 79.2 10.1 89.3 0.8 23.5 0.1 23.6
R7 324 78.2 7.5 85.7 1.9 24.6 0.1 24.7
R8 28.7 78.0 43 82.3 1.2 23.9 0.1 24.0
R9 43.9 78.0 7.7 85.7 1.3 24.0 0.1 24.1
R10 33.0 78.1 4.6 82.7 1.9 24.6 0.1 24.7
R11 72.7 82.3 5.0 87.3 4.0 26.7 0.1 26.8
R12 65.1 84.3 7.2 91.5 4.5 27.2 0.2 27.4
R13 53.3 85.4 5.6 91.0 4.2 26.9 0.2 27.1
R14 55.4 78.2 7.9 86.1 3.3 26.0 0.2 26.2
R15 38.2 78.0 4.6 82.6 1.5 24.2 0.1 24.3
R16 33.1 78.0 7.1 85.1 0.4 23.1 0.0 23.1
R17 79.7 88.3 6.7 95.0 4.9 27.6 0.2 27.8
R18 31.0 78.0 10.8 88.8 1.4 24.1 0.1 24.2
R19 54.3 78.0 10.1 88.1 0.7 23.4 0.0 23.4
R20 30.0 78.0 45 82.5 0.8 23.5 0.0 23.5
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Table 34. Predicted NO, concentrations for selected sensitive receptors — MIC cumulative scenario

NOXx concentration (jug/m?3)

Receptor 24-Hour Max Annual Ave
Inill'znr;\r:nt Cuf'rl\l:lnl-::\ive Inc:\:rl’:ent Cumul:/il'.:ze with SIMTA Increment SIMTA Cumulative MIC Increment Cumul:;lize with

Goal 246 pg/m3 62 pug/m3

Receptor Max 79.7 101.8 12.2 148.2 4.9 27.6 0.3 27.8
R21 39.1 78.0 5.2 83.2 0.7 23.4 0.0 23.4
R22 57.5 79.1 71 86.2 3.6 26.3 0.1 26.4
R23 40.2 78.1 5.1 83.2 2.3 25.0 0.1 25.1
R24 32.8 78.6 7.2 85.8 0.5 23.2 0.1 23.3
R25 37.4 79.5 9.6 89.1 0.6 23.3 0.1 23.4
R26 31.6 79.0 6.6 85.6 0.4 23.1 0.1 23.2
R27 60.2 84.4 11.6 96.0 1.1 23.8 0.1 23.9
R28 42.0 78.5 6.3 84.8 0.6 23.3 0.1 23.4
R29 37.5 78.0 4.4 82.4 0.7 23.4 0.0 23.4
R30 21.9 78.0 3.6 81.6 1.0 23.7 0.1 23.8
R31 14.2 78.0 2.5 80.5 0.7 23.4 0.0 23.4
R32 16.4 78.0 4.0 82.0 0.7 23.4 0.0 23.4
R34 27.3 78.1 6.2 148.2 1.4 24.1 0.1 26.9
R35 59.8 91.3 6.0 97.5 4.4 27.1 0.2 27.2
R36 48.8 78.0 6.0 84.0 0.8 23.5 0.0 23.7
R37 33,5 78.1 4.7 84.1 2.1 24.8 0.1 24.8
R38 59.7 83.5 10.0 88.2 4.0 26.7 0.3 26.8
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10 Mitigation and monitoring

10.1 Construction phase

The principal emissions during the construction of SIMTA Stage 1 will be dust from activities
including:

= Vegetation clearing / earthmoving during site preparation and road and rail
construction.

= Handling (loading / unloading) of spoil/demolition material.

= Handling (loading / unloading) of fill material, soils, aggregate, ballast.

= Demolition of existing structures.

= Movement of heavy plant and machinery within the site on unsealed areas.

= Wind erosion from exposed surfaces.

The construction dust emission estimates and modelling presented in this report has
assumed that water carts would operate on unsealed travel routes and areas where
scrapers and graders are operating.

In addition to these measures, good site environmental practice and commonly applied dust
management measures would be implemented to minimise dust generation. The standard
dust controls for construction will be outlined in a Construction Environmental Management
Plan (CEMP), prepared by the construction contractor prior to commencement of work.

The proposed construction dust control measures are listed in the Air Quality Management
Plan (AQMP) presented in Appendix E, which also outlines:

= Procedures for controlling / managing dust.

= Roles, responsibilities and reporting requirements.

= Contingency measures for dust control where standard measures are deemed
ineffective.

10.2 Operational phase
Air quality mitigation measures for the operation of the Stage 1 Proposal include:

= Implementation and communication of anti-idling policy for trucks and locomotives.

= Complaints line for the community to report on excessive idling and smoky vehicles
used within the SIMTA site.

= Procedures to reject excessively smoky trucks visiting the site based on visual
inspection.

Further details are provided in the Air Quality Management Plan (Appendix E).

10.3 Monitoring

The modelling predictions presented in the report indicate that the risk of adverse air quality
impacts from the Stage 1 Proposal are low. The incremental increase in key pollutants (PM1o
and PM;5s) at the surrounding residential areas would be largely indistinguishable from the
existing background and project specific air quality monitoring is therefore not warranted.
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11 Conclusion

This air quality assessment (AQA) for the SIMTA Stage 1 Proposal builds on the previous
Concept Approval and assesses the construction and operation of the necessary
infrastructure to support a container freight volume of 250,000 TEU (twenty-foot equivalent
units) throughput per annum. The AQA addresses the requirements outlined in the
Secretary’s Environmental Assessment Requirements (SEARS).

A number of residential suburbs are located in proximity to the SIMTA site and are included
as assessment locations for the Stage 1 Proposal. Key emissions are assessed for
construction (fugitive dust) and operations (diesel exhaust). For the operation phase, the
following scenarios are presented:

= Scenario 1: manual loading and unloading of trains and trucks using reach stackers
and/or large forklifts at an operational capacity of 250,000 TEU per annum.

= Scenario 2: unloading and loading of trains and trucks via an electric gantry crane
system at an operational capacity of 250,000 TEU per annum.

= Cumulative Scenario: taking into account the first stage of construction and operation
for the MIC Proposal and the operation of the Stage 1 Proposal at operational capacity
of 250,000 TEU per annum.

The modelling results indicate that both the construction phase and operation of the SIMTA
Stage 1 Proposal comply with all relevant impact assessment criteria.

During construction, the maximum predicted increase in annual average PMio (0.4 pg/m3),
PMzs (0.2 pg/m3), TSP (0.5 pg/m3) and dust deposition (0.1 g/m?month) is minor, when
compared against existing background. The highest predicted short-term impacts occur at
Wattle Grove with a maximum 24-hour PMip of 2.1 pg/m3 and maximum 24-hour PMzs of
1.4 pg/m3. It is important to note that the modelling predictions are conservative, particularly
for short-term impacts. When background is added, there are no additional exceedances of
the relevant impact assessment criteria.

During operations, the maximum increase in annual average PM (0.2 pg/m3) and 24-hour
average PM (0.5 pg/m3) is minor when compared to existing background. When background
is added, there are no additional exceedances of the relevant impact assessment criteria.
For all other pollutants, the predicted concentrations are well below the impact assessment
criteria.

The use of gantry cranes would reduce the use of diesel powered container handling
equipment and achieve emission reductions of approximately 50% for PM and approximately
30% for NOy. This would result in a reduction in annual average ground level concentrations
for PM of approximately 40-45% and a reduction in annual average ground level
concentrations for NO, of approximately 35%.

Cumulative modelling results taking into account the adjacent MIC Proposal do not result in
any exceedance of the impact assessment criteria.
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2011 - Calms: 13.4% 2012 - Calms: 10.8%
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. _1>0-0.5
L 1>05-1.5
B >15-3
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B >8-10.5
Bl >10.5

2013 - Calms: 11.4%
Average: 1.8m/s

Figure Al — Interannual Comparison — OEH Liverpool Station — 2011-2013
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Figure A2 — Interannual Comparison — BoM Holsworthy Control Range AWS — 2009-
2013
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Figure A3 — Seasonal Wind Roses — OEH Liverpool Station — 2013
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Figure A5 — Diurnal Wind Roses — OEH Liverpool Station — 2013
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Construction emission inventory
Dust emissions were estimated using United States Environmental Protection Authority (USEPA) AP-42 emission factors and predictive
equations listed below, taken from the following chapters:
« Chapter 11.9 Western Surface Coal Mining.
e Chapter 13.2.2 Unpaved Roads.
« Chapter 13.2.4 13.2.4 Aggregate Handling and Storage Piles
e Chapter 11.19.2 Crushed Stone Processing and Pulverized Mineral Processing.
e Chapter 13.2.5 Industrial Wind Erosion.

Inventory activity Units |TSP emission PMioemission PMzs emission Input variables EF source
factor/equation factor/equation factor/equation Parameter Value
MATERIAL HANDLING
Excavators on demolition material s s s U (wind speed) 1.8m/s  |AP42 Chapter
(i) - (i) : (l) : M (moisture _chJntent) 13.24
Excavators / loaders on earthworks 2.2 2.2 2.2 Demo material 1.0%
kg/t 0.74 % 0.0016 x G 0.35 % 0.0016 x i 0.053 x 0.0016 x (M)“ Earthworks, i 10%
Excavators / loaders on fill 2 2 2
DOZERS
Vegetation clearing S (sit content) 7%
Demolition st? sts M (moisture content) AP42 11.9
Earthworks kg/hr 26X4m3 0.3375 X 32 0.105xTSP Demo material 1.0% Table 11.9-2
Soil, Earthworks, Fill |4.0%
Engineering fill
WIND EROSION
0.5* TSP 0.075 * TSP AP42 11.9
Exposure areas kg/ha/h 0.1 (0.5 from AP42 13.2.5) (0.075 from AP42 13.2.5) Table 11.9-2
UNSEALED HAUL ROADS
0.4536 49 5407 0.4536 15 5409 0.4536 015 5409
Haulin KaIVKT 1.6093) x49+ (1) 1.6093) x15+ (53) (1.6093) %015+ (5)  |sii content (s) 8% AP42 11.9
9 9 W x 1.1023\%* W x 1.1023\°* W x 1.1023\°* Mean vehicle weight |90 tonnes :
x ( 3 ) x ( 3 ) ( 3 ) W)
2.5 2.0 25 AP4211.9
Graders/scrapers kg/VKT 0.0034 x S 0.00336 x S 0.0001054 x S S (speed) 8 km/hr Table 11.9-2
AS121793 AS121793_SIMTA_Stagel_AQIA_Final_V1_20150526.docx ENVIRON




PM10 Emission Inventory

Source E(T;;;Z?)S I:g:g;?; Units Er:alzts;?n Units Equation Input Variables Co;:rol
Site Preparation

Vegetation clearing - dozers 1,053 960 |hly 1.1(kg/h 4.0|moisture content in % 8.0|silt content in %

Scrapers/Graders 66 614|km 0.2|kg/km 8.0|speed of graders in km/h 77|grader hours 50
Demolition - dozers 1,466 192 |hly 7.6/kg/h 1.0|moisture content in % 8.0|silt content in %

Demolition - excavators 4.0 3,500|t/yr 0.0011|kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Mobile crusher 4.2 3,500ty 0.0012|kg/t

Earthworks

Material handling (excavators/loaders) 275.5| 242,000|t/yr 0.0011|kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Dozers 2,105 1,920(hly 1.1(kg/h 4.0|moisture content in % 8.0|silt content in %

Scrapers/Graders 661 6,144|km 0.2|kg/km 8.0|speed of graders in km/h 768|grader hours 50
Hauling (unsealed) 4,801| 242,000|tly 0.04 kgt 50|t/load 90 |Vehicle gross mass (t) 1.4|km/return trip | 1.4|kg/VKT | 8.0|% silt content 50
Engineering Fill

Material handling (excavators/loaders) 187.9| 165,000|t/yr 0.0011|kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Dozers 1,684 1,536 |hly 1.1|kg/h 4.0|moisture content in % 8.0|silt content in %

Scrapers/Graders 1,321 12,288|km 0.2|kg/km 8.0|speed of graders in km/h 1536 |grader hours 50
Misc

Wind Erosion 4,331 9.888|ha 0.05|kg/ha/h | 8,760|hly




PM2.5 Emission Inventory

Source E(T;;::)s I:f;\g:t{/ Units Er;;(s:f:rm Units Equation Input Variables Control %
Site Preparation

Vegetation clearing - dozers 524 960 |hly 0.5/kg/h 4.0|moisture content in % 8.0|silt content in %

Scrapers/Graders 132 614|km 0.2 kg/km 8.0|speed of graders in km/h 77 |grader hours

Demolition - dozers 636 192 |hty 3.3|kg/h 1.0|moisture content in % 8.0

Demolition - excavators 0.6 3,500 |t/yr 0.0002 [kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Mobile crusher 0.3 3,500|tly 0.00008|kg/t

Earthworks

Material handling (excavators/loaders) 41.7| 242,000|t/yr 0.0002 [kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Dozers 1,048 1,920|hly 0.5/kg/h 4.0 |moisture content in % 8.0|silt content in %

Scrapers/Graders 1,321 6,144 km 0.2 kg/km 8.0|speed of graders in km/h 768|grader hours

Hauling (unsealed) 480.1| 242,000 |tly 0.00|kg/t 50|t/load 90| Vehicle gross mass (t) 1.4\ km/return trip | 0.1|kg/VKT | 8.0|% silt content 50
Engineering Fill

Material handling (excavators/loaders) 28.4| 165,000 t/yr 0.0002 |kg/t 1.0 |/moisture content in % 0.8|(wind speed/2.2)*1.3

Dozers 839 1,536|hly 0.5kg/h 4.0|moisture content in % 8.0/silt content in %

Scrapers/Graders 2,642 12,288 |km 0.2 kg/km 8.0|speed of graders in km/h 1536 |grader hours

Misc

Wind Erosion 650 10|ha 0.01|kg/ha/h | 8,760 hly




TSP Emission Inventory

Source E(T;;;;?)S (:fet:\\ls::t); Units Er;zf(')?n Units Equation Input Variables Control %
Site Preparation

Vegetation clearing - dozers 4,992 960 |hly 5.2kg/h 4.0 |moisture content in % 8.0|silt content in %

Scrapers/Graders 189 614|km 0.6 | kg/km 8.0|speed of graders in km/h 77|grader hours 50
Demolition - dozers 6,053 192 |hty 31.5/kg/h 1.0|moisture content in % 8.0

Demolition - excavators 8.4 3,500 |t/yr 0.002|kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Mobile crusher 9.5 3,500ty 0.003|kg/t

Earthworks

Material handling (excavators/loaders) 583| 242,000 t/yr 0.002|kg/t 1.0|moisture content in % 0.8|(wind speed/2.2)"1.3

Dozers 9,984 1,920|hly 5.2]kg/h 4.0 |moisture content in % 8.0|silt content in %

Scrapers/Graders 1,891 6,144 |km 0.6|kg/km 8.0|speed of graders in km/h 768|grader hours 50
Hauling (unsealed) 17,008| 242,000 tly 0.14|kg/t 50|t/load 90| Vehicle gross mass (t) 1.4\ km/return trip | 5.0/kg/VKT | 8.0|% silt content 50
Engineering Fill

Material handling (excavators/loaders) 397.2| 165,000 t/yr 0.002 kgt 1.0|/moisture content in % 0.8|(wind speed/2.2)*1.3

Dozers 7,987 1,536 |hly 5.2kg/h 4.0|moisture content in % 8.0|silt content in %

Scrapers/Graders 3,781 12,288 |km 0.6|kg/km 8.0|speed of graders in km/h 1536|grader hours 50
Misc

Wind Erosion 8,662 9.9/ha 0.10|kg/ha/h | 8,760|hly






