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Non-Technical Summary

Northstar Air Quality Pty Ltd was engaged by EME Advisory Pty Ltd , on behalf of Coombes Property Group
to perform an air quality impact assessment for the construction and operation of a waste transfer station
facility to be located at 2-4 Hale Street, Botany NSW.

Construction phase activities will involve demoalition, earthworks, construction works and associated vehicle
traffic. Construction dust risks have been assessed using the published Guidance on the Assessment of Dust
from Demolition and Construction, developed in the United Kingdom by the Institute of Air Quality
Management, and adapted by Northstar Air Quality Pty Ltd for use in Australia. This methodology has been

used in a similar context in numerous other similar air quality studies.

That assessment showed there to be a ‘medium’ risk of dust soiling impacts and a ‘low’ risk of health impacts
associated with demolition, construction, trackout and construction traffic activities should no mitigation
measures be applied. Earthworks phase activities are associated with low risks of dust soiling and negligible
risks of health impacts. Correspondingly, a range of standard mitigation measures are proposed to ensure

that short-term impacts associated with construction activities are minimised.

The prediction of potential impacts associated with operational activities has been performed in general
accordance with the requirements of the NSW Environment Protection Authority ‘Approved Methods for the
Modelling and Assessment of Air Pollutants in NSW' guidance document, using an approved and appropriate
dispersion modelling technique. The estimation of emissions has been performed using referenced emission

factors.

The findings of the operational phase assessment indicate that the operation of the Proposal is not predicted
to result in any additional exceedances of relevant air quality criteria at any off-site receptor location. In
addition to the proposed management measures, it is considered that good site management practices such
as cleaning up any spillages would be sufficient to ensure that impacts are minimised during Proposal

operation.
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1. INTRODUCTION

Northstar Air Quality Pty Ltd (Northstar) has been commissioned by EME Advisory Pty Ltd (EME) on behalf of
Coombes Property Group (the Proponent), to perform an air quality impact assessment (AQIA) to support a
State Significant Development (SSD) for the proposed construction and operation of a waste transfer station

facility (the Proposal) located at 2-4 Hale Street, Botany NSW (the Proposal site).

This AQIA identifies and examines potential air quality risks and impacts associated with the proposed
construction and operation of the Proposal and identifies mitigation and monitoring requirements
commensurate with those anticipated risks and impacts to ensure that air quality objectives are achieved at

all surrounding sensitive receptor locations.

1.1. Purpose of the Report

The purpose of this report is to undertake an assessment to understand the risks and potential impacts of

emissions to air resulting from the construction and operation of the Proposal.

To allow assessment of the level of risk associated with the Proposal, this assessment has been performed

with due reference to:

. Protection of the Environment Operations Act 1997;

o Protection of the Environment QOperations (Clean Air) Regulation 2022;

. Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (NSW EPA, 2022);
and

o Guidance on the assessment of dust from demolition and construction IAQM, 2023).

24.1022.FR1V3 INTRODUCTION Page 7
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2. THE PROPOSAL

2.1. Environmental Setting

The Proposal site is located on Hale Street, Botany on Lot 1 of Deposited Plan (DP) 562374 in the Local

Government Area (LGA) of Bayside. A map showing the location of the Proposal site is provided in Figure 1.

2.2. Overview

The Proponent is proposing to develop a construction and demolition (C&D) waste management facility which
is proposed to accept up to 300 000 tonnes per year (tyr) of C&D waste. The Proposal would operate as a
waste transfer station for the receipt, basic sorting, and recycling with aggregation of material for bulk
transport to an advanced resource recovery facility owned by the Proponent, where more advanced sorting
and recycling would be undertaken. Waste would be targeted from the City of Sydney and the southern

Sydney region, including the Botany area.

Waste would be sorted at the Proposal site into four waste types:

. Bulky and heavier materials;
. Brick and concrete;

. Metal; and

. Light mixed waste material.

The sorting activities would take place in a fully enclosed warehouse, which would include unloading, sorting,
stockpiling and reloading for dispatch to other facilities. Outdoor activities would be limited to incoming and

outgoing truck movements, weighbridge activities and vehicle washdown.

The equipment involved in processing the waste includes one front end loader (FEL), one excavator and two

Zero SWiﬂg excavators.

It is anticipated the facility will operate 24 hours per day, seven days per week in order to allow the facility to

capture waste generated from any construction activities undertaken outside of standard construction hours.
A summary of the proposed operations is provided in Table 1.

The anticipated layout of the Proposal site is provided in Figure 2.

24.1022.FR1V3 THE PROPOSAL Page 8
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Table1  Summary of proposed operations

Parameter Proposed

Transport of material in-site®

Material receival, stockpiling and pre-sorting

Sorting and stockpiling

Transport of processed material off-site
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Parameter Proposed

Storage capacity®

Notes:  (a) 80 % of truck movement will happen during the daytime period (7 am-6 pm). 20 % of the truck movement during the

evening/night (6pm-7am).
(b) Peak daily calculations have been undertaken on a 300 day work year rather than 365 days to provide a more conservative
analysis.

(c) Storage areas are located internal to the building and are enclosed.
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Figure1 Site location
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Figure 2  Site layout
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2.3. Identification of Emissions to Atmosphere

2.3.1.  Construction Phase

Construction of the Proposal would involve demolition of the existing structures, earthworks, construction of
a warehouse development, ancillary offices, car parking areas, and associated infrastructure. These activities
will generate emissions of ‘construction dust’, which is particulate matter that is typically of larger aerodynamic
diameter. The effects of construction dust are more commonly experienced as nuisance dust effects rather
than health effects.

An indicative list of plant and equipment that may be used during the construction of the Proposal includes:

o Excavators;

. Front end loaders;

. Graders;

. Light vehicles;

. Heavy vehicles;

. Drills;

. Pneumatic and or power tools;
o Cranes;

. Commercial vans; and

. Cherry pickers.

A summary of the assessment of the potential air quality risks resulting from construction activities is presented

in Section 6 and the full risk assessment is provided in Appendix E.

2.3.2.  Operational Phase

During the operation of the Proposal, the following activities are anticipated to result in potential emissions

to air:

. Heavy vehicle movements around the Proposal site;
. Unloading of waste materials;

. Movement of materials around the site;

o Storage of materials;

. Loading of trucks; and

. Emissions from vehicle and equipment exhaust.

The specific pollutants associated with the abovementioned activities are:

24.1022.FR1V3 THE PROPOSAL Page 13
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o Total suspended particulates (TSP);
o Particulate matter with an aerodynamic diameter of less than 10 micrometres (PM,y); and,
o Particulate matter with an aerodynamic diameter of less than 2.5 micrometres (PM. ).

As previously discussed in Section 2.2, the waste to be accepted at the Proposal site consists largely of C&D

waste.

Emissions associated with the transport, unloading, handling and storage of materials at the Proposal site
have been considered in association with potential emissions to air of particulate matter only. Assessment of

the potential impacts upon local air quality resulting from those activities is presented in Section 6.
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3. LEGISLATION, REGULATION AND GUIDANCE

3.1. Protection of the Environment Operations Act 1997

The Protection of the Environment Operations (POEO) Act 1997 sets the statutory framework for managing
air quality in NSW, including establishing the licensing scheme for major industrial premises and a range of

air pollution offences and penalties.

Schedule 1, Part 1 of the POEO Act provides definitions for scheduled activities, and the associated threshold
activity rates. For the Proposal, the thresholds relevant to ‘Waste Storage’ (clause 42) are most relevant.

Specifically, the most applicable sections of clause 42 for the Proposal are as follows:
42 Waste Storage

(1) This clause applies to waste storage, meaning the receiving from off site and storing

(including storage for transfer) of waste.

(1A) Waste is taken to be stored at premises for the purposes of this clause even if the
waste s only being transterred at those premises between units of rolling stock, motor

vehicles or trailers...
... 3 The activity to which this clause applies is declared to be a scheduled activity if—...

..(d) more than the following amounts of waste is received per year from off

Site—
(1) in the case of premises in the regulated area—6,000 tonnes,

(i) In the case of premises outside the requlated area—12,000 tonnes.”

Section 2.2 indicates that the Proposal would facilitate an annual throughput of up to 300 000 t-yr of C&D
waste. Correspondingly, should the Proposal gain approval the operations would be defined as a scheduled

activity under the POEO Act, and will require an Environmental Protection License (EPL).

Additionally, Part 5.4 of the POEO Act outlines several requirements associated with air pollution. These
requirements generally relate to the appropriate maintenance of plant and equipment in an efficient condition

and dealing with materials in a manner as to not cause air pollution, including odour.

24.1022.FR1V3 LEGISLATION, REGULATION AND GUIDANCE Page 15

Final Waste Management Facility, Botany - Air Quality Impact Assessment



S\

Y
= northstar

3.2 Protection of the Environment Operations (Clean Air) Regulation
2022

The Protection of the Environment Operations (POEQ) (Clean Air) Regulation 2022 (POEO CAR) sets
requirements and standards of concentration for emissions to air for both scheduled and non-scheduled

activities.

Under the POEO CAR, specific concentration standards are outlined in Schedule 2. For scheduled premises,

Part 2, Division 3 details these standards concerning general activities and plant.

Table 2 presents the relevant standards of concentrations (i.e. emissions limits) that are referenced in

consideration of the Proposal site, as categorised as a scheduled premises (refer Section 3.1).

Table 2  POEO (Clean Air) Regulation — standards of concentrations

. . . .. Standard of
Air impurity Activity .
concentration

Solid particles (total) Any crushing, grinding, separating, or materials handling activity 20 mg-m?

Further to the requirements in Table 2, Part 4 Clause 15 of the POEO CAR requires that motor vehicles do not
emit excessive air impurities which may be visible for a period of no more than 10 seconds when determined

in accordance with the relevant standard.

All vehicles, plant, and equipment to be used either at the Proposal site or to transport materials to and from
the Proposal site would be maintained regularly and in accordance with manufacturers' requirements, where

these vehicles are under the operational control of the operator.

3.3. NSW EPA Impact Assessment Criteria

State air quality guidelines adopted by the NSW EPA are published in the 'Approved Methods for the
Modelling and Assessment of Air Pollutants in NSW (the Approved Methods (NSW EPA, 2022)) which has

been consulted during the preparation of this assessment report.

The Approved Methods lists the statutory methods that are to be used to model and assess emissions of
criteria air pollutants from stationary sources in NSW. Section 7.1 of the Approved Methods clearly outlines
the impact assessment criteria for the Proposal. The criteria listed in the Approved Methods are derived from
a range of sources (including NHMRC, NEPC, WHO and ANZECC). Where relevant to this AQIA (coincident
with the potential emissions identified in Section 2.3), the criteria have been adopted as set out in Section 7.1

of the Approved Methods which are presented in Table 3.

24.1022.FR1V3 LEGISLATION, REGULATION AND GUIDANCE Page 16
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Table 3 NSW EPA impact assessment criteria

Pollutant

- Maximum increase in deposited dust level

- Maximum total deposited dust level
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4, EXISTING CONDITIONS

4.1. Surrounding Land Sensitivity

41.1.  Land Use Zoning

The Proposal site is zoned INT— General Industrial under the provisions of SEPP (Transport and Infrastructure)
2021. The land immediately adjacent to the west and south of the Proposal site is also zoned IN1, with IN2

Light Industrial land zoning to the east, and SP2 Infrastructure Sewerage to the north.

The nearest residential area, zoned R2 Low density residential is located approximately 390 metres (m) to the

east-northeast of the Proposal site.

41.2. Discrete Receptor Locations

Air quality assessments typically use a desk-top mapping study to identify ‘discrete receptor locations’, which
are intended to represent a selection of locations that may be susceptible to changes in air quality. In broad
terms, the identification of sensitive receptors, refers to places at which humans may be present for a period
representative of the averaging period for the pollutant being assessed. Typically, these locations are
identified as residential properties, although other sensitive land uses may include schools, medical centres,

places of employment, recreational areas or ecologically sensitive locations.

To ensure that the selection of discrete receptors for the AQIA are reflective of the locations in which the
population of the area surrounding the Proposal site reside, population density data has been examined.
Population density data based on the 2021 census have been obtained from the Australian Bureau of Statistics
(ABS) for a 1square kilometre (km?) grid, covering mainland Australia (ABS, 2022). Using a Geographical
Information System (GIS), the locations of sensitive receptor locations have been confirmed with reference to

their population densities.

For clarity, the ABS use the following categories to analyse population density (personskm):

. Very high > 8000

. High > 5000

. Medium > 2000

o Low > 500

. Very low <500

. No population 0

24.1022.FR1V3 EXISTING CONDITIONS Page 18
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The Proposal site is contained in an area of very low population density, which would be expected given the

industrial nature of the surrounding area. The population density of the area surrounding the Proposal site

is presented in Figure 3.

Sensitive locations surrounding the Proposal site have been identified and these receptors have been adopted

for use within this AQIA as presented in Table 4. The identified sensitive receptors are also illustrated in Figure

w

Table 4  Receptor locations used in the study
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Figure 3  Population density and sensitive receptors surrounding the Proposal site
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4.2. Meteorology

The meteorology experienced within an area can govern the generation (in the case of wind-dependent
emission sources), dispersion, transport, and eventual fate of pollutants in the atmosphere. The
meteorological conditions surrounding the Proposal site have been characterised using data collected by the

Australian Government Bureau of Meteorology (BoM) at surrounding Automatic Weather Stations (AWS).

To provide a characterisation of the meteorology which would be expected at the Proposal site, a
meteorological modelling exercise has also been performed. A summary of the inputs and outputs of the
meteorological modelling assessment, including validation of those outputs is presented in Appendix B, and

summarised in Section 5.2.1.

A number of AWS have been identified proximate to the Proposal site. A summary of the relevant AWS is

provided in Table 5 below (listed by proximity).

Table 5  Details of meteorological monitoring surround the Proposal site

Approximate Approximate
Site name Source location distance

Sydney Airport AWS — station #06037 BoM 331173 6242272

Kurnell AWS — station #066043 BoM 334796 6235969 6.7
Little Bay AWS — station #066057 BoM 338368 6238360 6.9
Canterbury Racecourse — station #066194 BoM 325572 6246 697 8.4

The meteorological conditions measured at Sydney Airport AWS are presented in Appendix B.

Data from Sydney Airport AWS for the period 2018-2022 (the most recent five years of completed data) have
been analysed for use in this study. The wind roses presented in Appendix B indicate that from 2018 to 2022,
winds at Sydney Airport AWS show generally similar wind distribution patterns across the years assessed, with

predominant north-easterly wind directions with southerly and north-westerly components also evident.

The majority of wind speeds experienced at the Sydney Airport AWS between 2018 and 2022 are generally in
the range 1.5 meters per second (m-s™) to 8 m-s™ with the highest wind speeds (greater than 8 m-s™) occurring
from most directions. Winds of this speed are common and occur during 20.1 % of the observed hours during
the years while calm winds (< 0.5 m-s™) are rare occurring during 1.2 % of hours on average across the years
2018-2022.

An analysis of the correlation coefficients between each year for wind speed, wind direction and particulate
matter data distribution was performed to select a representative year for the meteorological modelling (refer
Appendix B). Following this analysis, the year 2020 was selected as the most representative year for further

assessment.

24.1022.FR1V3 EXISTING CONDITIONS Page 21
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To provide a characterisation of the meteorology which would be expected at the Proposal site, a

meteorological modelling exercise has also been performed. A summary of the inputs and outputs of the

meteorological modelling assessment, including validation of those outputs is presented in Appendix B.

4.3. Background Air Quality

The air quality experienced at any location will be a result of emissions generated by natural and
anthropogenic sources on a variety of scales (local, regional and global). The relative contributions of sources
at each of these scales to the air quality at a location, will vary based on a wide number of factors including
the type, location, proximity and strength of the emission source(s), prevailing meteorology, land uses and

other factors affecting the emission, dispersion and fate of those pollutants.

When assessing the impact of any particular source of emissions on the potential air quality at a location, the
impact of all other sources of an individual pollutant should also be assessed. These ‘background’ (sometimes
called 'baseline’) air quality conditions will vary depending on the pollutants to be assessed and can often be

characterised by using representative air quality monitoring data.

Three AQMS have been identified proximate to the Proposal site, operated by NSW Department of Planning

and Environment (NSW DPE). These locations (listed by proximity) are briefly summarised in Table 6.

Table 6  Closest AQMS to the Proposal site

AQMS location Distance to site (km) 2020 data
| PM, | PM, | TSP
v v x

Randwick AQMS
Earlwood AQMS 6.0 v v v x
Rozelle AQMS 9.2 4 v v x

The closest representative AQMS with data available for the year 2020 (consistent with the meteorological
modelling) is noted to be located at Randwick. Correspondingly, PM data from Randwick AQMS for the year

2020 have been adopted for use in this assessment.
Appendix C provides a detailed assessment of the background air quality monitoring data used in this AQIA.

Randwick AQMS recorded eleven days where particulate matter concentrations were above the national
standard in 2020. This was predominantly driven by widespread bushfires and dust storm events occurring
across NSW in 2020 (NSW DPIE, 2027).

It is noted that none of the AQMS identified in Table 6 measure concentrations of TSP. This pollutant is of
relevance to the expected emissions from the Proposal. Other sources of data have been adopted to allow
representation of the TSP environment in the area surrounding the Proposal site, and a full discussion is

provided in Appendix C.
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The impact assessment criteria used for deposited dust (see Table 3) are presented as (i) a cumulative

deposition rate of 4 g-m>month™ and (ii) a discrete deposition rate of 2 g-mmonth™. In lieu of a background
deposition rate to derive a cumulative rate, the incremental impact assessment criterion (2 g-m#month™) will

be used. This is a commonly adopted approach when background deposition rates are not available.

A summary of the air quality monitoring data and assumptions used to produce this AQIA are presented in
Table 7.

Table 7  Summary of background air quality used in the AQIA

Pollutant Ave period and Measured Notes
units value

Particulates (as TSP) Annual pg-m 40.1 Estimated on a TSP:PM, ratio of 2.0557: 1
Particulates 24-hour pg-m Daily Varying  The 24-hour maximum PM,, concentration in
(as PMy) Annual ug'm- 19.5 2020 was 137.3 pug.m
Particulates 24-hour pg-m Daily Varying  The 24-hour maximum PM, . concentration
(as PM,5) Annual ug'm= 76 in 2020 was 114.8 ug.m?
Particulates Annual 20 Difference in NSW EPA maximum allowable
(as dust deposition) g-m2-month and incremental impact criterion

Note: Reference should be made to Appendix C

4.4. Topography

The Proposal site is located within an area which has a relatively flat surface terrain with little height variation.
The elevation of the Proposal site is approximately 5 m Australian Height Datum (AHD). The topography
between the Proposal site and the nearest identified sensitive receptor locations is relatively consistent with
elevation variances of less than 10 m within the immediate locality. In dispersion modelling terms, the
topography is relatively uncomplicated, and does not need to be explicitly accounted for in the dispersion

modelling exercise.

The topography surrounding the Proposal site is presented in Figure 4.
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Figure 4 Topography surrounding the Proposal site
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4.5. Potential Cumulative Air Quality Impacts

A desktop review has been performed to identify any facilities with a potential similar emissions profile to the
Proposal that may cumulatively impact with the Proposal at the sensitive receptor locations outlined in
Section 4.1.2. Another waste management facility was identified, located adjacently to the Proposal site as

follows:

. Wanless Waste Management Botany, located at 1 Bay Street, Botany approximately 10 m to the

northeast of the Proposal site.

It is noted that the type of waste received at Wanless Waste Management Botany (Wanless) is unknown and
correspondingly, a comparison of the emissions profile of the Proposal and the abovementioned facility

cannot be estimated.

Additionally, it is noted that no publicly available documentation could be found regarding potential air quality
impacts on the local environment associated with Wanless. Experience in performing assessments for
developments of this nature indicates that emissions during the operational phase may be similar to those
assessed for the Proposal, depending on the types of waste received at Wanless. This AQIA considers a
number of emission control methods proposed for the operational phase of the Proposal and it is expected
that these would minimise the risk of cumulative impacts with Wanless being experienced at sensitive receptor

locations.

Given the lack of information regarding air quality data associated with the Wanless, a quantitative assessment
of emissions to air generated from the facility is not achievable and correspondingly, cumulative impacts have
been considered through the adoption of an appropriate background air quality dataset as described in
Section 4.3.
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5. APPROACH TO ASSESSMENT

5.1. Construction Phase

Construction phase activities have the potential to generate short-term emissions of particulates. Generally,
these are associated with uncontrolled (or ‘fugitive’) emissions and are typically experienced by neighbours
as amenity impacts, such as dust deposition and visible dust plumes, rather than associated with health-related
impacts.  Localised engine-exhaust emissions from construction machinery and vehicles may also be
experienced but given the scale of the proposed works, fugitive dust emissions would have the greatest

potential to give rise to downwind air quality impacts.

Modelling of dust from construction Proposals is generally not considered appropriate as there is a lack of
reliable emission factors from construction activities upon which to make predictive assessments, and the rates
would vary significantly, depending upon local conditions. In lieu of a modelling assessment, the construction-
phase impacts associated with the Proposal have been assessed using a risk-based assessment procedure.
The advantage of this approach is that it determines the activities that pose the greatest risk, which allows the
Construction Environmental Management Plan (CEMP) to focus controls to manage that risk appropriately

and reduce the impact through proactive management.

For this risk assessment, Northstar has adapted a methodology presented in Guidance on the Assessment of
Dust from Demolition and Construction developed in the United Kingdom by the Institute of Air Quality

Management (IAQM, 2023). Reference should be made to Appendix E for the methodology.

Briefly, the adapted method uses a six-step process for assessing dust impact risks from construction activities,

and to identify key activities for control as outlined in Appendix E.

5.2. Operational Phase

5.2.1.  Dispersion Modelling

A dispersion modelling assessment has been performed using the NSW EPA approved CALPUFF atmospheric
dispersion model. The modelling has been performed in CALPUFF 2-dimensional (2-D) mode. Given the flat
(uncomplex) terrain (refer Section 4.4) and (importantly) the proximity of the receptors to the Proposal site, a

detailed assessment using a 3-D meteorological dataset is not warranted.

An assessment of the impacts of the operation of activities at the Proposal site will be performed which
characterises the likely day-to-day operation of the Proposal, approximating average operational

characteristics which are appropriate to assess against longer term (annual average) criteria for particulate
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matter. The likely peak activities at the Proposal site will also be characterised to allow comparison of potential

impacts against shorter term (24-hour) criteria for particulate matter.

The modelling scenarios will provide a prediction of the air quality emissions and the prediction impacts of
the operation of activities at the Proposal site. Added to these predicted impacts are background air quality
concentrations (where available and discussed in Section 4.3 and Appendix C) which represent background
air quality conditions which may be expected within the area surrounding the Proposal site, without the

impacts of the Proposal itself.

The following provides a description of the determination of appropriate emissions of air pollutants resulting

from the operation of the Proposal.

5.2.2. Emissions Estimation

This assessment has estimated emissions through the application of direct measurements associated with

similar processes and adopted factors which appropriately represent the processes under assessment.

Appendix D provides the full emissions inventory for the Proposal.

5.2.2.1. Vehicle Movements

This assessment has adopted emission factors for movement of trucks on paved site roads contained within
the US EPA AP-42 emission factor compendium (US EPA, 1995 and updates) to represent the emission of

particulate matter resulting from the operations occurring at the Proposal site.

The adopted emission factors are appropriate for use in Australia and are routinely adopted in the assessment

of operations of this nature.

Emissions of particulate matter resulting from the movement of materials on paved roads have been
estimated using the emission factors presented in 13.2.1 (Paved Roads) of AP-42, (US EPA, 2011).

The emission factor on page 13.2.1.3 of AP-42 (US EPA, 2011) has been adopted for the operations of vehicles

on paved roads:

EF(g.VKT_l) = k(SL)O'gl(W X 0907185)102
where:
EF(g_VKT—l): emission factor (g per vehicle kilometre travelled)

k = particle size multiplier (dimensionless)
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sL = road surface silt loading (g'm™)
W = average weight (tons) of vehicles travelling the road multiplied by 0.907185 to convert to metric tonnes

The particle size multipliers for TSP, PM,;and PM, s (k) are provided in (US EPA, 2011) as 3.23, 0.62 and 0.15,

respectively.
The quality rating for this emission factors are A for TSP, A for PM,,, D for PM,.

The silt content of paved roads at the Proposal site has been assumed to 7.4 %, which is considered to be a
reasonable proxy for the Proposal site, while the silt content of the public roads surrounding the Proposal site
(subjected to regular cleaning) has been assumed to be 1.1 %. It is noted that US EPA suggest a ubiquitous
baseline silt content of 0.6 % for paved roads (US EPA, 2011). Correspondingly, the adopted assumption of

1.1 % is considered to be conservative.

Additionally, information provided by the Proponent indicates that the weighted average vehicle weights on
the paved road at the Proposal site would be approximately 10.7 tonnes (t) for inbound vehicles and 23.6 t

for outbound vehicles.

5.2.2.2. Materials Handling

Emissions associated with all materials handling activities have been characterised using the factor outlined in
AP-42 for Batch Drop processes (Section 13.2.4.3) (USEPA, 2006a). For clarity, the materials handling activities

for the Proposal include:

. Truck loading / unloading;
o Sorting / pre-sorting; and,
. Stockpile loading.

It is considered that the adopted emission factor provides a conservative approximation of material loading

activities, in the absence of industry, or activity specific emission:

(5

EF (kg - tonne‘l) = k(0.0016) W
2

where:
EF 15p (1g-tonne-1y = €Mission factor for total suspended particles
EF ppy, (kg-tonne-1y = €Mission factor for total suspended particles

krgp = 0.74 for particles less than 30 micrometres aerodynamic diameter
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kpum,, = 0.35 for particles less than 10 micrometres aerodynamic diameter
kpum, . = 0.053 for particles less than 2.5 micrometres aerodynamic diameter
U = mean wind speed (m-s™)

M = material moisture content (% by weight)

The quality rating for this application is rated U (no rating).

It is noted that this factor is not directly applicable to the expected operations at the Proposal site but provides
a conservative approximation of the likely impacts resulting from this activity. Adoption of such factors is a

commonly adopted approach in Australia, in the absence of industry specific emission factors.

5.2.2.3. Wind Erosion

Emissions of particulate matter resulting from the wind erosion of exposed areas have been estimated using
the emission factors presented in Section 11.9-4 of AP-42 (Western Surface Coal Mining) (US EPA, 1998).

The emission factors within Table 11.9-4 have been adopted for the operations outlined above. The emission
factor applies to the materials: seeded land, stripped overburden and graded overburden, which is

conservatively adopted in the absence of activity specific factors. The emission factor is:
EF;sp (tonne. (hectare.year)™1) = 0.85

where:
EF;sp (tonne. (hectare.year)™')= emission factor for total suspended particulate matter.

PM,, and PM, s emission factors are not available in AP-42 although have been taken to be 50 % of TSP for
PM,, and, 7.5 % of TSP for PM,s as per AP-42 section (13.2.5) for industrial wind erosion.

The quality rating for this emission factors is C.

This factor has been applied to the exposed surfaces associated with the following areas at the Proposal site:

o Tip zone;

. Brick and concrete storage bay;

. Light waste storage bay;

. Heavy waste storage bay; and,

. Metal storage bay.
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5.2.3.  Emissions Controls

Emission controls are employed at the Proposal site. The application of these controls results in quantifiable

reductions in the quantity of particulate matter being emitted as part of the Proposal operation.

A summary of the emission reduction measures that would be adopted as part of the Proposal operation is
presented in Table 8. These emission reductions are reflected in the National Pollution Inventory Emission
Estimation Technique Manual for Mining, Version 3.7 (NP, 2012) and the NSW Coal Mining Benchmarking
Study: International Best Practice Measures to Prevent andy/or Minimise Emissions of Particulate Matter from

Coal Mining (Katestone Environmental, 2011).

Table 8 Summary of emission control methods adopted as part of Proposal site

Emission control Control Activities control method applied to Reference
method efficiency (%)
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6. CONSTRUCTION PHASE AIR QUALITY RISK

ASSESSMENT

The methodology adapted by Northstar from IAQM Guidance on the assessment of dust from demolition
and construction (IAQM, 2023) has been used to assess construction phase risk. The methodology and the

full risk assessment are provided in Appendix E.

Briefly, the adapted method uses a six-step process for assessing dust impact risks from construction activities
as a function (product) of receptor sensitivity and potential impact magnitude and identifies key activities for

control (refer Section 5.1).

6.1. Risk (Pre-Mitigation)

Given the sensitivity of the identified receptors is classified as low for dust soiling, and medium for health
effects, and the dust emission magnitudes for the various construction phase activities as presented in

Appendix E, the resulting risk of air quality impacts (without mitigation) is as presented in Table 9.

Table 9  Risk of air quality impacts from construction activities

Impact 5 Dust emission magnitude Preliminary risk
©
2z | E S g ° g = S g 2 g
Z | ¢ z E < o S Z E S &
= £ |7} © 7} 1S 17} @© |7}
21 g g 5 = 5 3 g s | F 5
o (o w o o o w o o
] (V] (V) O O
Dust )
i High  Med. Small Med. Med. Med. Med. Low Med. Med. Med.
soiling
Human
health Low  Med. Small Med. Med. Med. Low Neg. Low Low Low
ea

Note: Med. = Medium, Neg. = Negligible

The risks summarised in Table 9 show that there is a medium risk of dust soiling impacts associated with
demoilition, construction, trackout and construction traffic activities. All other construction phase activities are
associated with low and negligible risks of dust soiling and health impacts if no mitigation measures were to

be applied to control emissions associated with construction-phase activities.

The risk assessment therefore provides recommendations for construction phase mitigation, commensurate

with those identified risks as provided in Appendix E.
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6.2. Risk (Post Mitigation)

For almost all construction activity, the adapted methodology notes that the aim should be to prevent
significant effects on receptors through the use of effective mitigation and experience shows that this is

normally possible.

Given the size of the Proposal site, the distance to sensitive receptors and the activities to be performed,
residual impacts associated with fugitive dust emissions from the Proposal would be anticipated to be

‘negligible’, should the implementation of the mitigation measures outlined in Appendix E be performed

appropriately.

6.3. Air Quality Monitoring — Construction Phase

Based on the findings of the construction phase risk assessment, it is not considered that any air quality
monitoring would be required during the construction phase. Daily site inspections under the Construction
Environmental Management Plan (CEMP) would allow the identification of any issues, which should be

rectified as soon as practicable.
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7. OPERATIONAL PHASE AIR QUALITY IMPACT
ASSESSMENT

This section presents the results of the dispersion modelling assessment and uses the following terminology:

o Incremental impact — relates to the concentrations predicted due to the operation of the Proposal
in isolation.
o Cumulative impact — relates to the incremental concentrations predicted due to the operation of

the Proposal PLUS the background air quality concentrations discussed in Section 4.3.

The results are presented in this manner to allow examination of the likely impact of the Proposal in isolation

and the contribution to air quality impacts in a broader sense.

In the presentation of results, the tables included shaded cells which represent the following:
Pollutant concentration /
deposition rate equal to, or

greater than the relevant criterion

7.1. Particulate Matter

7.11.  Annual Average TSP, PM;, and PM,;

The predicted annual average particulate matter concentrations (as TSP, PM,; and PM, ;) resulting from the

operations at the Proposal site are presented in Table 10.
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Table 10  Predicted annual average TSP, PM,;, and PM, s concentrations
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1.2. Particulate Matter - Annual Average Dust Deposition Rates

Table 11 (overleaf) presents the predicted annual average dust deposition rates due to the operation of the

Proposal.
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Table 11 Predicted annual average dust deposition
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Note: Incr = Incremental impact, Bg = Background, Cumul = Cumulative Impact

7

Presented in Table 12 (overleaf) are the maximum 24-hour average PM,; and PM, s concentrations predicted

1.3.  Particulate Matter - Maximum 24-hour PM,, and PM,

to occur at the nearest sensitive receptors as a result of the operation of the Proposal. No background

concentrations are included within this table.

The predicted incremental concentrations of PM,, and PM, s are demonstrated to be minor.
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Table 12  Predicted maximum incremental 24-hour PM,, and PM, ; concentrations

Maximum 24-hour average concentration (ug-m=)
Receptor

predicted, and for the receptors at which the highest cumulative impacts (increment plus background) have
been predicted. These may be different receptors than those at which the highest incremental impacts are

predicted.

The left side of the tables show the predicted concentration on days with the highest cumulative impact

—

principally driven by the highest background concentrations), and the right side shows the total predicted
concentration on days with the highest predicted incremental concentrations with the contemporaneous

background values to derive the respective cumulative predictions.

Contour plots of the predicted maximum incremental 24-hour average PM,; and PM,; resulting from the

Proposal are presented in Figure 5 and Figure 6.
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24-hour average PM,, concentration 24-hour average PM,, concentration

(Mg-m™) - R1 . (Mg-m™) — R1

These data represent the highest Cumulative Impact These data represent the highest Incremental Impact
24-hour PM,, predictions (outlined in red) as a result of ~ 24-hour PM,, predictions (outlined in blue) as a result

the operation of the Proposal of the operation of the Proposal.

Note: Incr = Incremental impact, Bg = Background, Cumul = Cumulative Impact

Table 14 Summary of contemporaneous impact and background - PM, ¢
Date 24-hour average PM, . concentration 24-hour average PM, ; concentration
(ug'm?) - R1 (Mg'm?) - R1
080120 01 1438 149 71 96
| 20120 o 432 433 :Y: 106
. w020 | 03 393 396 17| 2 38
| 04010 <01 349 350 14 | 82 96
| 050120 01 317 318 13 | 149 16.2
300820 <01 314 315 12 | 35 47
00120 02 279 281 12 | ez 79
| 10120 o 253 25.4 1| e4 95
60120 04 236 240 1| sz 68
020120 01 232 17 28
These data represent the highest Cumulative Impact These data represent the highest Incremental Impact

24-hour PM, s predictions (outlined in red) as a result of ~ 24-hour PM, ; predictions (outlined in blue) as a result
the operation of the Proposal. of the operation of the Proposal.

Note: Incr = Incremental impact, Bg = Background, Cumul = Cumulative Impact
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Figure 5 Predicted maximum incremental 24-hour PM,, impacts
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Figure 6 Predicted maximum incremental 24-hour PM, s impacts
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8. DISCUSSION & CONCLUSION

Northstar has been commissioned by EME Advisory on behalf of Coombes Property Group, to perform an
AQIA for the proposed establishment and operation of a waste transfer station at the Proposal site. Provided
below is a summary discussion of the construction phase and operational phase assessment and the

respective conclusions.

8.1. Construction Phase

8.11.  Air Quality Impacts

Construction phase activities would involve demolition, earthworks, construction works and associated vehicle
traffic. The associated risks of impacts have been assessed using the published Guidance on the Assessment
of Dust from Demolition and Construction, developed in the UK by the IAQM, and adapted by Northstar for

use in Australia. This methodology has been used in a similar context in numerous other similar AQIA studies.

That assessment showed there to be a ‘medium’ risk of dust soiling impacts associated with demolition,
construction, trackout and construction traffic activities. All other construction phase activities are associated
with ‘low” and 'negligible’ risks of dust soiling and health impacts if no mitigation measures were to be applied

to control emissions associated with construction-phase activities.

8.1.2.  Mitigation

A number of mitigation methods commensurate with the assessed construction phase air quality risks are
provided in Appendix E. The identified mitigation measures are anticipated to be implemented in the

Construction Environmental Management Plan (CEMP).
Should these measures be implemented, the risk associated with construction phase works is anticipated to
be negligible.

8.2. Operational Phase

8.2.1.  Air Quality Impacts

A dispersion modelling assessment has been performed in accordance with the requirements of the Approved
Methods guidance document to determine the likely air quality impacts upon surrounding receptor locations.
Activity rates associated with average and peak daily operational conditions have been used to determine the

potential impact and compared against annual and 24-hour criteria, respectively.
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The potential air quality impacts at all the identified receptor locations are presented in Section 6 which

documents those predictions as:

Incremental impact — relates to the concentrations predicted as a result of the operation of the
Proposal in isolation.
Cumulative impact — relates to the concentrations predicted as a result of the operation of the

Proposal PLUS the background air quality concentrations discussed in Section 4.3.

The operation of the Proposal is not anticipated to result in any additional exceedances of the relevant air
quality criteria. The management measures proposed are shown to act to minimise impacts on surrounding

receptor locations.

It is noted that a number of the background values of 24-hour average PM,, and 24-hour average PM,s,
adopted as part of the contemporaneous assessment (refer Section 7.1.3), are already in exceedance of the
relevant NSW EPA criteria. As discussed in Section 4.3, these exceedances were predominantly influenced by
regional events including widespread bushfire and dust storm events occurring in NSW in 2020 (NSW DPIE,
2021). The results presented in Table 13 and Table 14 indicate that particulate matter emissions generated

from the Proposal are demonstrated to not result in any additional exceedances of the relevant criteria.

It is noted that the Proposal is located in close proximity to Sydney Airport. Regarding the potential for PM
impacts resulting from the Proposal to influence runway visibility at Sydney Airport, high concentrations of
particulate matter, particularly PM,, are well known to result in a reduction in runway visual range (RVR),
which has the potential to impact upon aircraft operations. However, research presented in a recent research
paper (Luan, Guo, Guo, & Zhang, 2018) indicates that at daily average PM, s concentrations of < 25 ug'm?~,
visibility is generally > 10 km which is more than sufficient for normal aerodrome operations. The Civil Aviation
Safety Authority (CASA) consider "low visibility" (when runway lights are required to be illuminated) to be
<800 m (CASA, 2016). The research (Luan, Guo, Guo, & Zhang, 2018) reported RVR of < 1000 m associated

with PM, . concentrations of > 300 ug-m™.

Maximum incremental 24-hour PM, s concentrations of 0.2 ug-m™ were predicted at the closest location of

the Sydney Airport runway to the Proposal site which would not be anticipated to measurably reduce RVR.

Furthermore, given the non-buoyant nature of the emission sources at the Proposal site, a reduction in visual

range at heights greater than ground level is not anticipated to occur.

8.2.2. Mitigation

Based on the findings of the operational phase air quality impact assessment, it is considered that the level of
activity being performed at the Proposal site would result in the achievement of all air quality criteria for
particulate matter. Accounting for the background air quality assumptions, the assessment does not predict

any additional exceedances of the respective criteria.
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It is considered that, in addition to the management measures outlined, good site management practices

such as cleaning up any spillages would be sufficient to ensure that off-site impacts are minimised.

8.2.3. Management

The Proponent will implement and maintain a complaints log that would record any air quality related
complaints associated with the activities performed at the Proposal site. The complaints procedure would (as
a minimum) record the number and details of complaints received regarding any air quality impacts and any

action taken in response to the complaint.

The complaint procedure and associated complaint forms would be maintained in a proper fashion by
Proponent and would be made available for inspection by Council / NSW EPA upon request. An example of

a complaint record is provided in Appendix F which may be adopted or adapted for this purpose.

8.2.4.  Monitoring

The results presented in this AQIA indicate that there would be no predicted exceedances of the adopted air
quality criteria resulting from the operations at the Proposal site. It is not anticipated that any air quality

monitoring would be required to be performed.

8.3. Conclusion

Based upon the information and assumptions presented in this AQIA, it is predicted that the construction and
operational phases of the Proposal would not result in any exceedances of the relevant air quality criteria. It
is considered that the implementation of the construction and operational phase mitigation methods and
good site management practices would be sufficient to ensure that impacts associated with the Proposal are

minimised.
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APPENDIX A

Commonly used units and abbreviations



N
\\._‘”, mEn
= northstar

Units Used in the Report

Units presented in the report follow the International System of Units (SI) conventions, unless derived from

references using non-SI units.

Quantity

Multiples of Sl and non-Sl units

The following prefixes are added to unit names to produce multiples and sub-multiples of units:

In this report, units formed by the division of SI and non-SI units are expressed as a negative exponent, and

do not use the solidus (/) symbol. For example:

50 micrograms per cubic metre would be presented as 50 pg-m™ and not 50 ug/m?; and,
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o 0.2 kilograms per hectare per hour would be presented as 0.2 kg-ha™hr " and not 0.2 kg/ha/hr.

Commonly used Sl-derived and non-Sl units

Commonly used abbreviations

Abbreviation
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Abbreviation
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APPENDIX B

Meteorology
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As discussed in Section 4.2, a meteorological modelling exercise has been performed to characterise the
meteorology of the Proposal site in the absence of site-specific measurements. The meteorological
monitoring has been based on measurements acquired from surrounding automatic weather stations (AWS)

operated by the Australian Government Bureau of Meteorology (BoM).
A summary of the relevant monitoring sites is provided in Table B1.
Table B1 Details of the meteorological monitoring surrounding the Proposal site

Approximate Approximate
Site name Source location distance
BoM

I B
6

Sydney Airport AWS — station #06037 331173 6242272 1.

Kurnell AWS — station #066043 BoM 334796 6235969 6.7
Little Bay AWS — station #066057 BoM 338368 6238360 6.9
Canterbury Racecourse — station #066194 BoM 325572 6246 697 8.4

As outlined in Section 4.2, meteorological conditions at Sydney Airport AWS have been examined to
determine a ‘typical’ or representative dataset for use in dispersion modelling. Annual wind roses for the
most recent years of data (2018 to 2022) are presented in Figure B1. The annual wind speed frequency

distribution for the five-year period is presented in Figure B2,

The correlation coefficient between each year and the five-year period for the distribution of wind speed,
wind direction, PM,, and PM,. are summarised in Table B2. The correlation coefficients were ranked and
aggregated to select the representative year for the meteorological modelling. The rankings are also

presented in Table B2.

The wind roses indicate that from 2018 to 2022, winds at Sydney Airport AWS show generally similar wind

distribution patterns across the years assessed, with predominant westerly wind directions evident.

The majority of wind speeds experienced at the Sydney Airport AWS between 2018 and 2022 are generally in
the range 1.5 meters per second (m-s™) to 5.5 m-s" with the highest wind speeds (greater than 8 m-s™)
occurring from most directions. Winds of this speed are common and occur during 20.1 % of the observed
hours during the years while calm winds (< 0.5 m-s™) are rare occurring during 1.2 % of hours on average
across the years 2018-2022.
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Figure B1 Annual wind roses — Sydney Airport AWS (2018 — 2022)

Sydney Airport AWS - 2018 to 2022
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Figure B2 Annual wind speed and direction distributions — Sydney Airport AWS (2018 - 2022)
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Table B2 Correlation coefficient analysis — Sydney Airport AWS and Randwick AQMS (2018 -

2022)

Wind speed Wind direction m
2018 0.988 5 0.922 5 0.951 4 0.969 3 45
2019 0.998 2 0.956 2 0.964 3 0.829 5 3
2020 0.995 3 0.970 1 0.998 1 0.995 1 1
2021 0.999 1 0.941 3 0.988 2 0.993 2 2
2022 0.994 4 0.927 4 0.947 5 0.911 4 45

2018-2022 1 = 1 = 1 = 1 = =

Note: Corr. = correlation

Wind speed observations for each year correlated well against the wind speed over the five-year period, with
each year having a correlation coefficient greater than 0.98. The year 2021is the highest ranked for correlation

against the wind speed over the five-year period.

Wind direction observations for each year are well correlated against the wind direction over the five-year
period, with each year having a correlation coefficient greater than of 0.92. The year 2020 is the highest

ranked for correlation against the wind direction over the five-year period.

PM concentrations for each year are also reasonably well correlated against PM concentrations over the five-
year period. Each year resulted in having a correlation coefficient greater than 0.82. The year 2020 is the
highest rank for both PM,, and for PM, .

The correlation coefficient analysis indicates that 2020 is the most appropriate representative year for
meteorological modelling. Correspondingly, 2020 has been adopted for use for meteorological modelling as

it provides the more recent meteorological data of the two years.
Meteorological Processing

The BoM data adequately covers the issues of data quality assurance; however, it is limited by its location
compared to the Proposal site. To address these uncertainties, a multi-phased assessment of the meteorology

data has been performed.

In absence of any measured onsite meteorological data, site representative meteorological data for this
Proposal was generated using The Air Pollution Model (TAPM, v 4.0.5) meteorological model in a format

suitable for using in the CALPUFF dispersion model (refer Section 5.7).

Meteorological modelling using TAPM has been performed to predict the meteorological parameters
required for CALPUFF. TAPM, developed by the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) is a prognostic model which may be used to predict three-dimensional meteorological

data and air pollution concentrations.
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TAPM predicts wind speed and direction, temperature, pressure, water vapour, cloud, rainwater and
turbulence. The program allows the user to generate synthetic observations by referencing databases
(covering terrain, vegetation and soil type, sea surface temperature and synoptic scale meteorological
analyses) which are subsequently used in the model input to generate site-specific hourly meteorological

observations at user-defined levels within the atmosphere.

It is noted that an initial TAPM modelling run provided wind roses which did not validate well against
observations at Sydney Airport AWS. Given the poor validation, that initial TAPM modelling run has not been
used in this AQIA. Subsequently, a second TAPM run was performed which used observations at Sydney
Airport AWS to ‘'nudge’ model predictions towards those observations, and this has been used in this AQIA.
Given the additional AWS proximate to the Proposal site, validation has been performed against observations
at Kurnell AWS as presented in Figure B3. These data generally compare well which provides confidence that

the meteorological conditions modelled as part of this assessment are appropriate.
The parameters used in TAPM modelling are presented in Table B3.

Table B3 TAPM meteorological parameters

TAPM v 4.0.5

Modelling period 1January 2020 to 31 December 2020

Centre of analysis 435 484 mE, 6 476 085 mS (UTM Coordinates)
Number of grid points 25 x 25 x 25

Number of grids (spacing) 5 (30 km, 10 km, 3 km, 1km, 0.3 km)

Terrain AUSLIG 9 second DEM

Data assimilation Taree Airport AWS

Figure B3 Modelled and observed meteorological data — Kurnell AWS (2020)

TAPM generated windrose Observations at Kurnell AWS
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As generally required by the NSW EPA the following provides a summary of the modelled meteorological
dataset. Given the nature of the pollutant emission sources at the Proposal site, detailed discussion of the
humidity, evaporation, cloud cover, katabatic air drainage and air recirculation potential of the Proposal site
has not been provided. Details of the predictions of wind speed and direction, mixing height and temperature

at the Proposal site are provided below.

Diurnal variations in maximum and average mixing heights predicted by TAPM at the Proposal site during

2020 period are illustrated in Figure B4.

As expected, an increase in mixing height during the morning is apparent, arising due to the onset of vertical
mixing following sunrise. Maximum mixing heights occur in the mid to late afternoon, due to the dissipation

of ground-based temperature inversions and growth of the convective mixing layer.

Figure B4 Predicted mixing height, wind speed and stability class frequency at the Proposal site
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The modelled wind speed and direction at the Proposal site during 2020 are presented in Figure B5.
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Figure B5 Predicted wind speed and direction — Proposal site (20

Proposal Site TAPM Obs - all hours - 2020

ms™)
05to15 15t03 3tobhh 5H5t08 Bto2h

20)

mean = 4.2438
calm=2.9%

Frequency of counts by wind direction (%)




N
/) e
= northstar

APPENDIX C

Background Air Quality



.\\\
y, B
northstar

Air quality is not monitored at the Proposal site and therefore air quality monitoring data measured at a

representative location has been adopted for the purposes of this AQIA. Determination of data to be used
as a location representative of the Proposal site and during a representative year can be complicated by

factors which include:

. The sources of air pollutant emissions around the Proposal site and representative AQMS; and

. The variability of particulate matter concentrations (often impacted by natural climate variability).

Air quality monitoring is performed by the NSW Department of Planning and Environment at air quality
monitoring stations (AQMS) surrounding the Proposal site. Details of the monitoring performed at these
AQMS is presented in Table C1.

Table C1  NSW DPE AQMS surrounding the Proposal site

AQMS location Distance to site (km) 2020 data
| Pmy, | My, | TSP |
v v x

Randwick AQMS
Earlwood AQMS 6.0 v v v x
Rozelle AQMS 9.2 v v v x

Given the availability of data and its proximity to the Proposal site, data from Randwick AQMS is considered
to be the most representative air quality dataset and has correspondingly been adopted for use in this
assessment. Particulate matter data for the period 2018 to 2022 has been analysed. The annual frequency

distribution for the five-year period is presented in Figure C1.

The results of the correlation coefficient analysis provided in Appendix B indicates that meteorological and

PM data measured in 2020 is the most appropriate dataset for use within this study.

Concentrations of TSP are not measured at any AQMS surrounding the Proposal site. An analysis of co-
located measurements of TSP and PM,, in the Lower Hunter (1999 to 2011), lllawarra (2002 to 2004), and
Sydney Metropolitan (1999 to 2004) regions is presented in Figure C2. The analysis concludes that, on the
basis of the measurements collected in all regions between 1999 to 2011, the derivation of a broad TSP:PM,,
ratio of 2.0551: 1 (i.e. PM, represents ~49% of TSP) from the Sydney Metropolitan location is appropriate. In
the absence of any more specific information, this ratio has been adopted within this AQIA, resulting in a

background annual average TSP concentration of 40.1 ug-m™ being adopted.

Summary statistics for the selected data are presented in Table C2.
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Figure C1 Annual distribution at Randwick AQMS for PM,, (2018 - 2022)
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Table C2 Background air quality statistics — Randwick AQMS (2021)

Pollutant TSP (ug-m3) PM,, (ug-m) PM, : (ug-m>)

Notes: 1: Skew represents an expression of the distribution of measured values around the derived mean. Positive skew represents a

distribution tending towards values higher than the mean, and negative skew represents a distribution tending towards values

lower than the mean. Skew is dimensionless.
2: Kurtosis represents an expression of the value of measured values in relation to a normal distribution. Positive skew represents
a more peaked distribution, and negative skew represents a distribution more flattened than a normal distribution. Kurtosis is

dimensionless.

Graphs presenting the daily varying PM,, and PM, s data recorded at Randwick AQMS in 2020 are presented
in Figure C3 and Figure C4 respectively.
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Figure C3 PM;,, concentrations —-Randwick AQMS (2020)
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Table D1 24-hour emissions inventory

Controlled emissions (kg.day-1)
Descrlptlon Emission Factor - PM10 | PM2.5 Emission Controls - PM10 PM2.5
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Table D2 Annual emissions inventory

Controlled emission (kgyr-1)
Descrlptlon Emission Factor - PM10 | PM2.5 Emission Controls - (] PM2.5




@\
\\\-_.”/: men
Snorthstar

APPENDIX E

Construction Phase Air Quality Risk Assessment



“\!
8 'l\\

e /I u

= northstar

Provided below is a summary of the risk assessment methodology used in this assessment. It is based upon
IAQM (2023) Guidance on the assessment of dust from demolition and construction (version 2.1) and adapted
by Northstar Air Quality.

Adaptions to the Published Methodology Made by Northstar Air Quality

The adaptions made by Northstar Air Quality from the IAQM published methodology are:

o PM,, criterion: an amended criterion representing the annual average PM,, criterion relevant to
Australia rather than the UK;

. Nomenclature: a change in nomenclature from “receptor sensitivity” to “land use value” to avoid
misinterpretation of values attributed to “receptor sensitivity” and “sensitivity of the area” which may
be assessed as having different values;

. Construction traffic: the separation of construction vehicle movements as a discrete risk
assessment profile from those associated with the ‘on-site” activities of demolition, earthworks and
construction. The IAQM methodology considers four risk profiles of: “"demolition”, “earthworks”,
“construction” and “trackout”. The adaption by Northstar Air Quality introduces a fifth risk
assessment profile of “construction traffic” to the existing four risk profiles; and,

. Tables: minor adjustments in the visualisation of some tables.
Step 1- Screening Based on Separation Distance

The Step 1 screening criteria provided by the IAQM guidance suggests screening out any assessment of

impacts from construction activities where sensitive receptors are located:

. more than 250 m from the boundary of the site;
. more than 50 m from the route used by construction vehicles on public roads; and
. more than 250 m from the site entrance.

This step is noted as having deliberately been chosen to be conservative and would require assessments for

most developments.

Table E1 overleaf presents the identified discrete sensitive receptors, with the corresponding estimated

screening distances as compared to the screening criteria.
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Table E1  Construction phase impact screening criteria distances

Boundary Site Construction
entrance route
(250m) (250m) (50m)

Bay Street, Botany Industrial 21 49 49
R2 McFall Street, Botany Industrial 14 26 26
R3 Luland Street, Botany Industrial 30 31 19
R4 Hale Street, Botany Industrial 44 58 34
R5 Hale Street, Botany Industrial 34 85 24
R6 Hale Street, Botany Industrial 38 104 29
R7 Hale Street, Botany Industrial 32 18 23
R8 Hale Street, Botany Industrial 43 136 35
R9 Sydney Airport Fire Station Fire station 523 647 429
R10 Butler Road, Mascot Commercial 451 595 147
RT1 Botany Public School Educational 404 423 422
R12 Bay Street, Botany Commercial 402 422 422
R13 Ross Smith Avenue, Mascot Industrial 377 504 259
R14 Ross Smith Avenue, Mascot Commercial 432 479 479
R15 McFall Street, Botany Industrial 53 72 72
R16 Sydney Airport Airport 340 439 275
R17 Luland Street, Botany Residential 56 70 63

With reference to Table E1, sensitive receptors are noted to be within the screening distance thresholds and

therefore require further risk assessment as summarised in Table E2.

Table E2 Application of step 1 screening

Construction Screening Criteria Step 1 Screening Comments
Impact

» 250 m from boundary Receptors identified within the
Demolition : Not screened ‘ .
250 m from site entrance screening distance
250 m from boundary Receptors identified within the
Earthworks : Not screened ‘ .
250 m from site entrance screening distance
: 250 m from boundary Receptors identified within the
Construction . Not screened : ;
250 m from site entrance screening distance
: Receptors identified within the
Trackout 250 m from site entrance  Not screened : ;
screening distance
. . . Receptors identified within the
Construction Traffic 50 m from roadside Not screened : :
screening distance
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Step 2 - Risk from Construction Activities

Step 2 of the assessment provides “dust emissions magnitudes” for each of the dust generating activities;
demolition, earthworks, construction, and track-out (the movement of site material onto public roads by

vehicles) and construction traffic.
The magnitudes are: Large; Medium; or Small, with suggested definitions for each category as follows:

Table E3  Dust emission magnitude activities

total building volume* >75 000 m? 12 000 m? to 75 000 m? <12 000 m?
demolition height >12 m AGL 6 m and 12 m AGL <6 m AGL
onsite crushing yes no no
onsite screening yes no no
demolition of materials yes yes no

with high dust potential

demolition timing any time of the year any time of the year wet months only

total area >110 000 m? 18 000 m? to 110 000 m? <18 000m?

soil types potentially dusty soil moderately dusty soil type  soil type with large grain
type (e.g. clay which (e.g. silt) size (e.g. sand

would be prone to
suspension when dry
due to small particle size

heavy earth  moving >10 heavy earth moving 5 to 10 heavy earth moving <5 heavy earth moving

vehicles vehicles active at any vehicles active at any one  vehicles active at any one
time time time

formation of bunds >6m AGL 4m to 8m AGL <4m AGL

total building volume 75 000 m? 12 000 m? to 75 000 m? <12 000 m?

concrete batching yes yes no

sandblasting yes no no

materials concrete concrete metal cladding or timber

outward heavy vehicles >50 20 to 50 <20

movements per day

surface materials high potential moderate potential low potential

unpaved road length >100 m 50 m to 100 m <50 m

Construction traffic (from construction site entrance to construction vehicle origin)

Demolition traffic >75 000 m’ 12 000 m? to 75 000 m? <12 000 m?

- total building volume
Earthworks traffic >110 000 m? 18 000 m? to 110 000 m? <18 000m?
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The footprint of the Proposal site (the area affected) is estimated as being approximately 7 435 m?

(0.7 hectares [ha)) in area.

The Proposal would involve the demolition of the existing structures, construction of the warehouse
development as outlined in Section 2.2 and illustrated in Figure 2. A desktop review of the existing structures

at the Proposal site indicate that total volume of those structures may exceed 20 000 m”.

Based on review of layouts provided in Figure 2, the proposed building is assumed to be between 12 000 m’
and 75000 m? (threshold for medium dust emission magnitude [refer Table E3]). Given the volume of
construction to be performed, it is expected that the number of vehicle movements to service the Proposal
site each day would be between 20 and 50 movements (threshold for medium dust emission magnitude for
trackout [refer Table E3]).

Based upon the above assumptions and the assessment criteria presented in Table E3, the dust emission

magnitudes are as presented in Table E4.
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Table E4 Construction phase impact categorisation of dust emission magnitude

Activity Dust emission magnitude

Step 3 - Sensitivity of the Area

Step 3 of the assessment process requires the sensitivity of the area to be defined. The sensitivity of the area

takes into account:

The specific sensitivities that identified land use values have to dust deposition and human health

impacts;

The proximity and number of those receptors locations;

In the case of PMy, the local background concentration; and

Other site-specific factors, such as whether there are natural shelters such as trees to reduce the

risk of wind-blown dust.
Land Use Value

Individual receptor locations may be attributed different land use values based on the land use of the land,
and may be classified as having high, medium or low values relative to dust deposition and human health

impacts (ecological receptors are not addressed using this approach).
Essentially, land use value is a metric of the level of amenity expectations for that land use.

The IAQM method provides guidance on the land use value with regard to dust soiling and health effects and
is shown in the table below. It is noted that user expectations of amenity levels (dust soiling) are dependent

on existing deposition levels.



northstar
Table E5 1AQM guidance for categorising land use value

High land use value Medium land use value

Low land use value

Sensitivity of the Area

The assessed land use value (as described above) is then used to assess the sensitivity of the area surrounding

the active construction area, taking into account the proximity and number of those receptors, and the local

background PM,, concentration (in the case of potential health impacts) and other site-specific factors.
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Additional factors to consider when determining the sensitivity of the area include:

. any history of dust generating activities in the area;

. the likelihood of concurrent dust generating activity on nearby sites;

. any pre-existing screening between the source and the receptors;

. any conclusions drawn from analysing local meteorological data which accurately represent the

area; and if relevant, the season during which the works would take place;

. any conclusions drawn from local topography;

. duration of the potential impact, as a receptor may become more sensitive over time; and

. any known specific receptor sensitivities which go beyond the classifications given in the IAQM
document.

Sensitivity of the Area - Health Impacts

For high land use values, the method takes the existing background concentrations of PM,, (as an annual
average) experienced in the area of interest into account, and professional judgement may be used to

determine alternative sensitivity categories, taking into account the following:

. any history of dust generating activities in the area;

. the likelihood of concurrent dust generating activity on nearby sites;

. any pre-existing screening between the source and the receptors;

. any conclusions drawn from analysing local / seasonal meteorological data;

. any conclusions drawn from local topography; and

. duration of the potential impact, as a receptor may become more sensitive over time; and any

known specific receptor sensitivities which go beyond the classifications given in the IAQM

document.

The existing background annual average PM,, concentrations, as measured at Randwick AQMS (in 2020 was
19.5 ug'm), which, along with the land use value calculated above, classifies the sensitivity of the area as high

for dust health impacts and high for dust soiling effects.
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Table E6 1AQM guidance for categorising the sensitivity of an area of dust health effects

Land use Annual mean PM,, Number of

value concentration (ug-m-)

Note: (a) Estimate the total within the stated distance (e.g. the total within 350 m and not the number between 200 and 350 m),
noting that only the highest level of area sensitivity from the table needs to be considered. In the case of high sensitivity areas
with high occupancy (such as schools or hospitals) approximate the number of people likely to be present. In the case of
residential dwellings, just include the number of properties.

(b) With regard to potential ‘construction traffic’ impacts, the distance criteria of <20m and <50m from the source
(roadside) are used (i.e. the first two columns only). Any locations beyond 50m may be screened out of the assessment (as

per Step 1) and the corresponding sensitivity is negligible’.

Sensitivity of the Area - Dust Soiling
The IAQM guidance for assessing the sensitivity of an area to dust soiling is shown in Table E7.

Table E7 1AQM guidance for categorising the sensitivity of an area to dust soiling effects

Land use Number of receptors® Distance from the source (m)®
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Note: (@ Estimate the total number of receptors within the stated distance. Only the highest level of area sensitivity from the

table needs to be considered.
(b) With regard to potential ‘construction traffic’ impacts, the distance criteria of <20m and <50m from the source
(roadside) are used (i.e. the first two columns only). Any locations beyond 50m may be screened out of the assessment (as
per Step 1) and the corresponding sensitivity is negligible’.

Step 4 - Risk Assessment (Pre-Mitigation)

The matrices shown for each activity determine the risk category with no mitigation applied.

Table E8 Risk of dust impacts from demolition activities

Sensitivity of Area Pre-Mitigated Dust Emission Magnitude (Demolition)
e [ wewwn [
High T vedumRisk Medium Risk
Medium _ Medium Risk Low Risk
Low Medium Risk Low Risk Negligible

Table E9 Risk of dust impacts from earthworks

Sensitivity of Area Pre-Mitigated Dust Emission Magnitude (Earthworks)
T 0 ST T

High Medium Risk Low Risk
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible

Table E10 Risk of dust impacts from construction activities

Sensitivity of Area Pre-Mitigated Dust Emission Magnitude (Construction)
e [ Medw | swar |

High Medium Risk Low Risk
Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible

Table E11 Risk of dust impacts from trackout (within 100m of construction site entrance)

Sensitivity of Area Pre-Mitigated Dust Emission Magnitude (Trackout)
[ Gwe [ veam | smal

High Medium Risk Low Risk
Medium Medium Risk Low Risk Negligible
Low Low Risk Low Risk Negligible
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Table E12 Risk of dust impacts from construction traffic (from construction site entrance to origin)

Sensitivity of Area Pre-Mitigated Dust Emission Magnitude (Construction Traffic)

— 1 - T -
High P vedumRisk Low Risk

Medium Medium Risk Low Risk Negligible
Low Low Risk Low Risk Negligible

Given the sensitivity of the identified receptors is classified as low for dust soiling and medium health effects,
and the dust emission magnitudes for the various construction phase activities as shown in Table E4, the

resulting risk of air quality impacts (without mitigation) is as presented in Table E13.

Table E13 Risk of air quality impacts from construction activities

Dust emission magnitude Preliminary risk

®
]
b
©
“
o
>
5=
2
5
(%)
c
(]
v}

Demolition
Earthworks
Construction
Trackout
Const. traffic
Demolition
Earthworks
Construction
Const. traffic

m

Dust
» High  Med. Small Med. Med. Med. Med. Low Med. Med. Med.
soiling
Human
health Llow  Med. Small Med. Med. Med. Low Neg. Low Low Low
ea

Note: Med. = Medium, Neg. = Negligible

The risks summarised in Table E13 show that there is a medium risk of dust soiling impacts associated with
demoilition, construction, trackout and construction traffic activities. All other construction phase activities are
associated with low and negligible risks of dust soiling and health impacts if no mitigation measures were to

be applied to control emissions associated with construction-phase activities.

The risk assessment therefore provides recommendations for construction phase mitigation, commensurate

with those identified risks.
Step 5 - Identify Mitigation

Once the risk categories are determined for each of the relevant activities, site-specific management measures

can be identified based on whether the site is a low, medium or high risk site.
The identified mitigation measures are presented as follows:
N = not required (although they may be implemented voluntarily)

D = desirable (to be considered as part of the CEMP, but may be discounted if justification is provided);
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H = highly recommended (to be implemented as part of the CEMP and should only be discounted if site-

specific conditions render the requirement invalid or otherwise undesirable).

Table E14 represents a selection of recommended mitigation measures recommended by the IAQM

methodology for construction activities commensurate with the risks identified in Table E13.

Table E14 Site-specific management measures

Identified mitigation Unmitigated

Communications

Site management Medium

Monitoring

Preparing and maintaining the site Medium




northstar

Identified mitigation Unmitigated

risk

Operating vehicle/machinery and sustainable travel

Operations

Waste management Medium

H
Measures specific to demolition

D

H
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Identified mitigation Unmitigated

risk

Measures specific to earthworks

Measures specific to construction Medium

Measures specific to trackout

Step 6 — Risk Assessment (post-mitigation)

Following Step 5, the residual impact is then determined.
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The objective of the mitigation is to manage the construction phase risks to an acceptable level, and therefore

it is assumed that application of the identified mitigation would result in a low or negligible residual risk (post

mitigation).

Given the size of the Proposal site, the distance to sensitive receptors and the activities to be performed,
residual impacts associated with fugitive dust emissions from the Proposal would be anticipated to be
‘negligible’, should the implementation of the mitigation measures outlined above be performed
appropriately.
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APPENDIX F

Example Complaint Record



Complainant Contact Details
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Notes
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air quality | environment | sustainability

Northstar specialises in all aspects of air quality, dust, and odour management, covering
air quality monitoring, modelling and assessment, due diligence and process specification, licencing and
regulatory advice, peer review and expert witness.
Our team has extensive experience in environmental management, covering environmental
environment policy and management plans, licencing, compliance reporting, auditing, data, and spatial
analysis.
We look beyond compliance to add value and identify opportunities. Our services range from
sustainability  sustainability strategies, ecologically sustainable development reporting and assessment, to

bespoke greenhouse gas and energy estimation and reporting.

Head Office Riverina Office
Suite 1504, 275 Alfred Street, PO Box 483
North Sydney NSW 2060 Albury NSW 2640
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