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Non-Technical Summary

Northstar Air Quality Pty Ltd was engaged by R. W. Corkery & Co. Pty Limatedehalf of Australian Strategic
Materials Holdings Ltd, to perform an to perform an air quality assessment gneenhouse gas assessment
for the proposed modification to approved operations at a small-scale open oredarare metals mine located

in the Central West of NSW, approximately 25 km south of Dubbo.

This air quality impact assessment presents an assessment of the risks to localaditycpssociated with the
construction and operation of the proposed modification, and also estimates the antitggl greenhouse gas

emissions resulting from its operations

The prediction of potential impacts associated with operational activities was peréaf in general accordance
with the requirements of the NSW Environment Protection Authority Appeal Methods (NSW EPA 2016),

using an approved and appropriate dispersion modelling technique.

The assessment of potential impacts indicates that minor exceedances of the annuahged?M, 5 criteria
may be experienced at up to eight nearby sensitive receptors during both coustion and operation of the
Project, although this is dominated by the already high backgroum, s concentrations. A number of
particulate matter controls would be employed during both construction angerational activities, which
were not able to be robustly included in the modelling assessment. The additibthese measures, through
an Air Quality Management Plan, would ensure that emissions are minimised, andikedihood of those
predicted exceedances occurring in reality, would be correspondingly lower. Maxim4-hour average

PM, s concentrations are predicted to achieve the criteria at all surrounding receptor |omad.

Predicted emissions of P} NO,, SO, odour, Rn, HCI and Glere also assessed taking into consideration
the operation of the processing plant. Based upon the assumptions améthodology presented in the

report, the predicted results indicate no exceedances of the relevant impact assessoréatia.

The GHG assessment was performed to estimate the GHG emissions resulting fronatigreof the Project.
Estimates indicate that the operation of the Project at maximum capacity would contebup to 0.06 % of
Australian total GHG emissions and up to2d.% of NSW total GHG emissions in 2019.

22.1021.FR1V2 Page iii
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1. INTRODUCTION

Australian Strategic Materials (Holdings) Ltd (ASM) (the Applicant) owns the DWrioject, which is located
in the Central West of New South Wales, near the Village of Toongi, approxima8ligilometres (km) south
of Dubbo, NSW.

The Dubbo Project operation was approved under State Significant DevelopmenDjSSonsent SSD-5251
which was granted on 28 May 2015 by the NSW Planning Assessment CosionigPAC). The approved
activities includeda small-scale open cut mine supplying ore containing rare metals and rare earth elerment
to a processing plant. The Applicant has identified a number of adjustments to the awed site layout and
operations which are required in order to maximise the efficiency of mining, processing transportation
operations on site. As a result, the Applicant is proposing a modification (MO the Dubbo Project (the

Project).

R. W. Corkery & Co. Pty Limited (RWC) has engaged Northstar Air Quality PtfNdrthstar) on behalf of the
Applicant to perform an air quality impact assessment (AQIA) for the Projethis AQIA forms part of the
Environmental Impact Statement (EIS) prepared to accompany the modificationliaption for the Project

under Part 4 of theEnvironmental Planning and Assessment AL979).

The AQIA presents an assessment of the impacts of activities associated with the constracid operational
phases of the Project. The AQIA has used a quantitative dispersion modelling aggrp performed in
accordance with the relevant NSW guidelines. The results of the assessmenprasented as predicted
incremental change, and as a cumulative impact accounting for the prevaillmackground air quality

conditions.

The AQIA includes an assessment of greenhouse gas (GHG) emissions associated withofbet Rind
presents a comparison of these emissions with National and State GHG emissions totals t@eroontext

and scale of those emissions. Opportunities for GHG emissions reduction are also provided

The relevant policies, guidelines and plans which have been referenced duriegpirformance of the AQIA

include:

Protection of theEnvironmentOperations Ac{1997).

Protection of the Environment Operations (Clean Air) Regulati@dZ).

Approved Methods for the Modelling and Assessment of Air Quality in NSW (NERA, 2017)
Approved Methods for the Sampling and Analysis of Air Pollutants in NSW (NSW,2B05)

The GHG Assessment has been performed with reference to

National Greenhouse Accounts Factors (DISER, 2021).

The AQIA has been performed to be broadly consistent with the AQIA whichpurted the original approval
(PEL, 2013).

22.1021.FR1V2 INTRODUCTION Page 7
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2. THE PROJECT

The following provides a description of the Project and describes the potential searof air emissions

associated with the construction and operational phases.

2.1 Overview

The Applicant owns the approved Dubbo Project (previously referred to as fhebbo Zirconia Project),
located within ML 1724 (coincident with the approved Dubbo Project Site Boundogated in the Central
West of New South Wales.

Thelocation of the Project Site is presented figure 1

22.1021.FR1V2 THE PROJECT Page 8
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Figure 1  Project location
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2.1.1 Current Approved Activities
The activities approved at the Project Site unde8DB5251 include the following:

Mining and extraction of approximately 19.5 Mt of ore at a maximum rate of 1 millionnes per
annum (Mtpa) from an Open Cut developed to a maximum depth of 32 metres)((855 m AHD)
until 31 December 2037.

Extraction and placement of approximately 3.5 Mt of waste rock within a small Waste Rock
Emplacement to the southwest of the Open Cut.

Haulage of ore to a Runef-Mine (ROM) Pad and crushing and grinding of that material
Processing of the crushed and ground ore using the following methodology.

Production of sulphuric acid, sulphation roast of ore and leaching to dissolvipkated metals.
Solvent extraction, precipitation, thickening, washing and drying dof trarious rare metals and rare
earth element products.

Construction and operation of a rail siding from the Toongi-Dubbo Rail Line aadRail Container
Laydown and Storage Area for the unloading and temporary storage efigents and loading of
products for despatch.

Transportation by rail, including up to 3 trains from the site per week.

Transportation by road via the public road network, with Obley Road and figoRoad to be
upgraded (approximately 22 km length) to accommodate heavy vehicle traffic. Receiptl
despatch of up to 75 laden trucks to or from the Project Site per day amolto 16 laden trucks per
hour.

Mixing and neutralisation of solid residues produced by the processing of ore withsbed
limestone and transportation via a conveyor to a Solid Residue Storage Facility.

Pumping of water used in processing operations, which cannot be recycled, toiquid Residue
Storage Facility, comprising a series of terraced and lined crystallisation cells.

Recovery and disposal of an estimated 6.7 Mt of salt, which would accumulate within theidLiq
Residue Storage Facility, within a series of Salt Encapsulation Cells adjoining the Waste Ro
Emplacement and Solid Residue Storage Facility

Other ancillary activities including equipment maintenance, clearing, and strippinghefdreas to
be disturbed and rehabilitation activities.

Construction of the Macquarie River Water Pipeline and associated infrastructureidimg a
pumping station.

Construction of a natural gas pipeline between the Central West Pipeline at Purvig LBubbo,
and the Project Site.

Construction of a 132 kV Electricity Transmission Line (approximately 30km lengtiwyebn a
substation located to the south of Geurie and the Project Site.

Refurbishment of an approximately 27 km length of the DubbaViolong Railway to a Class 1 track
and replacement, upgrade or reinstatement of associated infrastructure (e.g. bridgelserts, level

crossings).

22.1021.FR1V2 THE PROJECT Padge
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The layout of the approved Dubbo Project is presented igure 2 and Figure 3.

The Applicant also owns and operates the Karingle Basalt Quarry (DA D201det@}ed within the Project
Site (seeFigure 2). Basalt from the Karingle Basalt Quarry will be used for onsite constructioneyDBoad
upgrade works and as railway ballast for the Toongi-Dubbo Rail Line refurbishment.

22.1021.FR1V2 THE PROJECT Péde
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Figure 2  Approved Project Site layout
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Figure 3  Approved processing plant and administration area layout
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2.1.2 Proposed Activities

Following the granting of SSD-5251 on 28 May 2015, the Applidaas undertaken a range of studies and
investigations targeting the optimisation of the design and operation dfet Project. As a result of those
studies and investigations, the Applicant has identified a number of adjustments tapproved site layout
and operations which are required in order to maximise the efficiency of minirprocessing and
transportation operations on site Figure 4 presents the proposed Project Site layout arilgure 5 presents

the proposed processing plant and administration area layout.

Additionally, the Applicant is proposing to extend the approved constructionurs in order to ensure that
construction of the processing plant and site infrastructure can be completed expedsly and in line with

critical project deadlines.

In summary, the Applicant anticipates that the MOD 1 scope would include the follows®gFigure 4 and
Figure 5).

Construction and operation of:

f a Chlor-alkali Plant for the production of hydrochloric acid and sodium hydraxifibr use
in on-site processing operations;
a brine concentrator to maximise water recovery; and
a conveyor between the Processing Plant and Administration Area and the Salt
Encapsulation Cells.

Relocation of:

f the Salt Encapsulation Cells from the approved location southwest of the Open tGut
the approved location of the Liquid Residue Storage Facility Area 3;

f the Solid Residue Storage Facility from the approved location west of the Wastek
Emplacement to the approved location of the Liquid Residue Storage Facility Aresend

f the Rail Container Laydown and Storage Area from the approved locationato area
immediately to the west of the approved location.

Reclassification of various approved disturbance areas to permit alternate.uses

Realignment of sectiosthe approved Macquarie River Water Pipeline, located entirely within the

Project Site.

A range of adjustments to the approved Project Site layout.

Extended construction hours for non-linear infrastructure to 24-hoysr day, seven days per week.

Extension of the Project life by eight years from 31 December 2037 to 31 Decemb#s.20

22.1021.FR1V2 THE PROJECT Pége
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Figure 4  Proposed Project Site layout
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Figure 5 Proposed Modified Processing Plant and Administration Area Layo ut
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Two scenarios have been characterised to allow the potential air quality impacts of tbpgsed modification
to be quantified at nearby sensitive receptor locations. The first scenario refleohstruction related activities
during the first two years (construction scenario), with a second scenario reflectipgrations during
(nominally) year 15 (operation scenario). These scenarios have been selected toeettiwi the quantified

impacts are reflective of maximum activity rates.

Table 1provides a summary of the characteristics of the Project during the consinrcphase, withTable 2

providing the same information for operational activities.

Table 1 Proposed characteristics of the Project \ construction scenario

Site preparation

Exposed areas
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Assumptions adopted in the construction dfable 1are presented below:

X One third of the total footprint of the WRE, Open Cut, and ProcessiRlant and Administration
Area are assumed to be stripped during the construction phase.

X 50 % of the total footprint of the SRSF is assumed to be stripped during dmastruction phase.

X 100 % of the total footprint of the Salt Encapsulation Cells and are assumelketstripped during

the construction phase.

X Approximately one third of the total area of the Growth Medium Stockpile Areas assumed to
be exposed at any one time during the construction phase.

X No drilling or blasting would occur during the construction phase activities.

X Topsoil is assumed to be transported in 38t loads, on unpaved roads with &6 Jilt content
(consistent with the assumptions adopted in the AQIA supporting the original apmi(PEL, 2013)).

Table 2 provides a summary of the characteristics of the Project during the operational phase.

Table 2 Proposed characteristics of the Project \ operation phase

Mining operations
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1 x Water cart
Diesel Generators (Power supply as required)
1 x Blast Hole Drill RigZ0-11)
1 x Explosives Delivery Vehicl0-11)

Ore processing

Annual ore processing rate 998 558 Mtpa
Equipment Primary, secondary, tertiary and quaternary crushing
(hours operation per dayy circuit including ball mill (72)

Exposed areas

WRE 20.9ha
SRSF 20.5ha
SEC 171.%a
Processing facility 64.8 ha
Open Cut 88.8ha
Growth Medium Stockpile Areas (i.e. topsoil) 40.3ha

Assumptions adopted in the construction dfable 2 are presented below:

100 % of the total area for the exposed areasTiable 2 are assumed to be available to be eroded
by the wind during the operational phase. This is considered to be a conaéime assumption.

No wind erosion is assumed to occur from the LRSF, given that this material is moist.

Topsoil is assumed to be transported in 38 t loads, on unpaved roads with & 3ilt content

(consistent with the assumptions adopted in the AQIA supporting the original apmio(PEL, 2013)).

Odour is assumed to have the potential to be emitted from the LRSF and theFS&8ing operation, which is

consistent with the assumptions adopted in the AQIA supporting the original apyal (PEL, 2013)).

Radon (Rn) is assumed to have the potential to be emitted from the Open RM®M Stockpiles, WRE, SRSF,
LRSF, and from the Ore Mill exhaust, again consistent with the assumptions addptte AQIA supporting
the original approval (PEL, 2013)).

2.2 Identified Potential for Emissions to Air

The processes which may result in the emission of pollutants to air during Prajenstruction would include:

Topsoil removal;

Materials handling;

Loading of haul trucks, transport, unloading, and storage of topsoil;
Wind erosion of stripped areas, and topsoil storage locations; and

Emissions from vehicle and equipment exhaust.

The processes which may result in the emission of pollutants to air dufngject operation would include:

22.1021.FR1V2 THE PROJECT Page
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Drilling and blasting;

Materials handling;

Loading of haul trucks, transport, unloading, and storage of ore materiatiaverburden;
Processing of ore material and storage of refined ore;

Loading product trucks with refined ore material, and haulage offsite;

Wind erosion of the extractionprocessing and materials storage areas; and

Emissions from vehicle and equipment exhaust.

The specific pollutants of interest associated with the construction and operatiomalse activities are:

Total suspended particulate (TSP);

Particulate matter with an aerodynamic diameter of 10 microRd/y);

Particulate matter with an aerodynamic diameter of 2.5 microf$v s);

Nitrogen dioxide NO,), sulphur dioxide $0), hydrogen chloride (HQland chlorine (GJ) from the
processing plant;

Radon (Rm)and

Odour associated with the solid and liquid waste residues.
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3. LEGISLATION, REGULATION AND GUIDANCE

3.1 NSW EPA Approved Methods

State air quality guidelines adopted by the NSW EPA are published in t{g3/3/Z% 18/c [«[ [-[«[Z8[T[c [OfFufc [-[«[ [c
L[S TT -2 (clo2(S[el [T T T [2]-[c/{O/cONMICER o/ Z6 /1 R¥e/AfrgopiefdIMethods) 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 amsbess emissions of
criteria air pollutants from stationary sources in NSW. Section 7.1 ofApproved Methods clearly outlines

the impact assessment criteria to be applied.

The criteria listed in the Approved Methods are derived from a range of sources (incigdNational Health
and Medical Research Council [NHMR®@]ational Environment Protection Council [NERClepartment of
Environment [DoE, and World Health Organisation [WHO]).

3.1.1 Criteria Air Pollutants

The criteria specified in the Approved Methods are the defining ambient air quatitigeria for NSW. The
standards adopted to protect members of the community from health impacts in N&¥& presented inTable
3.

Table 3  NSW EPA air quality standards and goals

Pollutant Averaging period Notes
u[a -3 (A)

Sulphur dioxide (SQ) 10 minutes 712
1 hour 570
24 hours 228
Annual 60
Nitrogen dioxide (NO,) 1 hour 246
Annual 62
. Numerically equivalent
Particulates (as PM) 24 hours 50
to the AAQ NEPM®
1 year 25
standards and goals
Particulates (as PMs) 24 hours 25
1 year 8
Particulates (as TSP) 1 year
sty piod L ] P
Deposited dust 1 year 40 Defined by AS 3580.10.1

Notes:  (a): micrograms per cubic metre of air
(b): National Environment Protection (Ambient Air Quality) Measure
(c): Maximum increase in deposited dust level

(d): Maximum total deposited dust level
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Final Dubbo Project Modification 1 - Air Quality Impact Assessment



IO Northstar

3.1.2 Toxic Air Pollutants

The [[{8[c [T°[.[c\ L.LEMEMT8IC [o[ T-[«PEIM [c [SPLLEIT T+ [-c [ T-Ile [-I«[ [c [=[°Preli {6 tEMRIfi[- [ L[ Tu[-
pollutants. Criteria for other individual toxic air pollutant of relevanaee this assessment are presented in
Table 4.

Hydrochloric acid also known as muriatic acid, is not easily formed in the environment, thi¢h most
significant source of ambient contributions derived from anthropogenic emissioe¢ease during metal
pickling, ore refining and/or other industrial processeslydrogen chloride is a colourless, non-flammable gas
with an acrid odour. Exposure to concentrate HCI can strongly irritates the eyes and is highly toxic if inhaled

or ingested among a number of health effects.

As per (NSW EPA, 2017), principal toxic air pollutants must be minimis¢detanaximum extent achievable
through the application of best-practice process design and/or emission coigto Decisions with respect to
achievability will have regard to technical, logistical and financial considerations. Technicalogistical

considerations include a wide range of issues that will influence the feasibility of aoonpfor example

whether a parti¢, [ To[u[c[-[ i[«[[[ PP[A{Yalc[=(TICh P PRl-[=R T Tel-[-[«cla [ L[ TP (TIePMPEL AL PR

Table 4  Impact assessment criteria for individual toxic air pollutants

Individual toxic air pollutant Averaging Impact assessment criteria

Hydrogen chloride 1 hour 0.14 0.09
Chlorine 1-hour 0.05 0.018

Source: NSW EPA (NSW EPA, 20Migtorian Government Gazette 2001

3.1.3 Odour

As identified inSection 2.2, a number of activities performed as part of the Project have the potentiabige
rise to odour emissions. Odour emissions may be released from the by-product sald liquid waste

residues after processing the ore material.

Impacts from odorous air contaminants are often nuisance-related rather thhealth-related. Odour

ClMOPMPREL e Rl e L -8 e [8[ TP [lc [P[c PIS[L [ [* [+ [P FT RE B T Pelhik TN [

odour\ [c[¥[nhanage odour impacts to an acceptable level.

The detectability of an odour is a sensory property that refers to the theoreticahimum concentration that
produces an olfactory response or sensation. This point is called the odour dé&ecthreshold (ODT) and
defines one odour unit (OU). An odour goal of less than 1 OU would (i&fidition) result in no odour impact
being detectable in laboratory conditions. In practice, the character of arod can only be judged by the
LGOI (e M TGP [ Ple [ ole[a[+([8[c Pl TO] Tu[=[¥[ Tv4[d[tkHeT aloiEr Bpuial Esic] {&gitral?[- [«[ Tu[c[2[S[[

conditions.
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Based on the literature available, the level at which an odour is perceived to beigance can range from

2 OU to 10 OU (or greater) depending on a combination of the following factor

Odour quality: whether an odour results from a pure compound or from a mixture of compods.
Pure compounds tend to have a higher threshold (lower offensivenessant a mixture of
compounds.

Population sensitivity : any given population contains individuals with a range of sensitivities to
odour. The larger a population, the greater the number of sensitive iniduals it contains.
Background level: whether a given odour source, because of its location, is likely to contribute to
a cumulative odour impact. In areas with more closely-located sources it may be necessayply

a lower threshold to prevent offensive odour.

Public expectation: whether a given community is tolerant of a particular type of odour andes
not find it offensive, even at relatively high concentrations. For exampkckground agricultural
odours may not be considered offensive until a higher threshold is reached tfi@anodours from a
landfill facility.

Source characteristics: whether the odour is emitted from a stack (point source) or from an area
(diffuse source). Generally, the components of point source emissions can beiitleshand treated
more easily using control equipment than diffuse sources. Point sources tend to loatked in
urban areas, while diffuse sources are more prevalent in rural locations.

Health effects: whether a particular odour is likely to be associated with adverse health effebts.
general, odours from agricultural activities are less likely to present a healthhisk €missions from

industrial facilities.

Experience gained through odour assessments from proposed and existing faciliti®sSW indicates that an
odour performance goal of 70U [=[1[c[ [<[®[ [ [Va[c[-PIC[M[ P TN *L-[e[-[«[ el T TIe P T PlePl«[=hl«[e\ PO T["
occur (for an individual witHa[c\ [[-[o[[S[[W[S[CT[ [£[T[=[-[=[*[=[-[Va\ [c[-PlcPEL M alc[c [—{«[ Tl Tl [olc[-[«[Tc
(DECC, 2006) recommends that, as a design goal, no individual be exposadnbient odour levels of greater
than 7 OU. In modelling and assessment terms, this is expressed as tfep@@centile value, as a nose

response time average (approximately one second).

Odour assessment criteria need to consider the range in sensitivities towd within the community to
provide additional protection for individuals with a heightened response to aefs. This is addressed in the
Technical Framework (DECC, 2006) by setting a population dependant odoursassent criterion, and in this
way, the odour assessment criterion allows for population size, cumulative impagtscipated odour levels
during adverse meteorological conditions and community expectations of amenity. Answary of odour
performance goals for various population densities, as referenced in the Odour Tézdl Notes (DECC, 2006)
is shown inTable 5 This table shows that in situations where the population of the affected commuhég
between 125 and 500 people, an odour assessment criterion of 4 OU atrtearest residence (existing or any
likely future residences) is to be used. For isolated residences, an odowrsassent criterion of 7 OU is

appropriate.
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Table 5 NSW EPA Technical Framework odour criteria

Population of Affected Impact Assessment Criteria for Complex Mixture of Odours
Community (99" percentile 1-second OU)

Urban area ©02000) 2.0
500\ 2000 3.0
125\ 500 4.0
30\ 125 5.0

10\ 30 6.0

Single residence Q2) 7.0

Source: The Odour Technical Notes, DECC 2006

It is noted that the odour assessment criteria outlined Trable 5 are adesign tool rather than aregulatory

tool. The benchmark for operational facilities is not the odour assessment gateutlined above but whether

L[ el I [CPOICP8 AL el -[le\ PIO[O [T [olePMel¥ - clMl T HEPIskRITHET TTal-[*[-[T (8[cl

The Protection of the Environment (Operations) At897 (POEOQ) is applicable to scheduled activities in NSW
[=[S[C[ TP« M- TTCl-[«[ Te[=[°FPML- (LT TCPOCPM T [~ P[c\ PIO[O T[T Tcl*E[L.[M\ [alc[c

[6o[P[MICI TO[ M [+ [i[ Tolc\ PIO[O XM= TeP8[2L. M\ [c[=[TIc[8[ TO[=[£[ [8[c[°[-[-[«[=[£[c[-[«[ Tc[*[ [T [cL.LI-[c=[T}Hc
an odour:

(a) that, by reason of its strength, nature, duration, characteguality, or the time at which it
is emitted, or any other circumstances:

() is harmful to (or is likely to be harmful to) a person who is outside thmeigpes from
which it is emitted, or

(i) interferes unreasonably with (or is likely to interfere unreawdy with) the comfort
or repose of a person who is outside the premises from which it is emitted, or

(b) that is of a strength, nature, duration, character oalify prescribed by the regulations or
that is emitted at a time, or in other circumstances, prescrifpethe regulations.

Further to the discussion of factors that determine whether an odorous migtmay be determined to lead
to a nuisance, and the impact assessment criterion determined above, nwous papers and articles identify
the disconnect between those two drivers that help regulate odour (as referenaedGraham, Lawrence, &
Doyle, 2013)). The description provided in the POEO Act may be summarésed function of five broad

factors, called the FIDOL factors, namely:

Frequency: indicates how often an odour is experienced. Exposure to relatively pleasant oslou

(KITLGl«<c [T [=[c ¥[=[@[ Tu[Y4[olc[O[u[c[ D> [=°P[ T e [*[[Yalc B[ Tc B[ TRl T-[* T8 [AHed EPIc [=eE (8=
experienced too frequently., and conversely, a more unpleasant odour may blerated if it is

experienced hardly ever;

Intensity: indicates the relative strength of the odour;
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Duration: in parallel to frequency, duration is an important factor representing the dgi of time

of which an odour exposure is observed;

Offensiveness: indicates how pleasant / unpleasant an odour is to the population. Whilst
individuals may express a personal opinion of acceptance to specific odours, it is gdperatepted
that some odours are more unpleasant than others due to their chemical compositiord also a
hazard identification function. The relative scale of typical pleasantness / unpleassst is
(SUIGIM-P TSRl [« TePI8PL Ik [Mlel«[ T8 [-Nlel- P

Location: indicates the relationship between the odour experienced and the general percaptd
amenity that would be expected at that location. An odour that may be toleratatlan industrial

site may be less tolerated at a healthcare centre, for example.

Consistent with the AQIA performed for the approved development, a conservataproach has been
adopted in the determination of the odour impact assessment criteria bgding the criteria on the most
densely populated area within the vicinity of the Project. There are five sensitiveptecs located within a
square kilometre area that are located to the immediate west of the Project Site. r@toee, in accordance
with Table 5 it is appropriate to adopt an impact assessment criterion of 6 OU, which isgistent with the

criterion adopted in the AQIA supporting the original approval (PEL, 2013).

3.2 Protection of the Environment Operations Act 1997

The Protection of the Environment Operation® OEO)Act (1997) sets the statutory framework for managing
air quality in NSW, including establishing the licensing scheme for major industriaingges and a range of

air pollution offences and penalties.

The Project would be defined as a scheduled activity under the POEO Act amdEnvironment Protection
License (EPL) would be required, which would contain a number of requirementsnamage emissions

associated with the Project, including those to air.

3.3 Protection of the Environment (Clean Air) Regulation 20 21

The Protection of the Environment Operations (POEO) (Clean Air) Regulafi®]l) sets standards of
concentration for emissions to air[4[ [1[2[c [-[ TM[°FIEA[[Ec [ R12 0 2] [ HHeéfthBdHeduled and non-
scheduled activities. For the activities performed at the Project Site, the POBg2@\ir) Regulation provides
general standards of concentration for scheduled premises which are presentetaible 6 for the pollutants

of relevance to this assessment.

Table 6 POEO (Clean Air) Regulation\ General standards of concentration

o S e
(Group 6)*

Solid particles (total) Any plant used for heating metals 50 [°[A\ [>®
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o e
(Group 6)*

Any crushing, grinding, separating or materials 20 [°[A [
handling activity
Nitrogen dioxide (NO,) or Any boiler operating on gas 350 [°[A\ [*®
nitric oxide (NO) or both,
asNO, equivalent

Sulfur dioxide 80,) Sulfuric acid manufacture using elemental sulfur 1 000[°[\ [*2
Sulfur trioxide (SQ) Any activity or plant 100[°[A\ [*3

Hydrogen chloride (HCI) Any activity, other than the manufacture of glazed 100[°[& [*®
terracotta roofing tiles
Chlorine (C}) Any activity or plant N/A

Note: 1) Group 6\ pursuant to application made on or after 1 September 2005

Further to the requirements infable 6 Part 4 Clause 15 of the POEO (Clean Air) Regulation requires that
motor vehicles do not emit excessive air impurities which may be visible for a periomare than 10-seconds

when determined in accordance with the relevant standard.

All vehicles, plant and equipment to be used either at the Project Site otremsport materials to and from

the ProjectST-["[c[°[=[ T [e[¥[ [c[*[[=[£[-[A[~[=[ TS[cIM[ L[ Tolu[ TVa[cla[+[S[c[=[+[c[=lR PIMSPIERTEETPRE Tk (e Tl .

vehicles are under the operational control of the Applicant.

3.4 Radon

Ore contains low levels of naturally occurring uranium, which when mirgash result in the release of radon

gas.

Radon (Rn) is a colourless, odorless, tasteless noble gas, occurringaigtas the decay product of radium.

It is important to note thatRnis a noble gas, whereas all its decay products are metals. The main mechanism
for the entry of radon into the atmosphere is diffusion through the soil. Agjas, Rndiffuses through rocks
and the soil. There is a direct relationship between tienconcentration and the decay product concentration,
therefore an understanding of theRn concentration from the air quality modelling provides a basis for
calculating the potential decay product concentrations, which will be used to assessrtipact to people and

the environment It is noted that a Radiation Assessment was provided in 2013 by JHRC HFistesp

The concentration of radon in the air is measured in units of becquerels pesicuneter (Bgm), where one

Bq corresponds to one disintegration per second.
The Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) recommends ltbeirfig
reference levels for radon:
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200 Bgm for households.
1 000 B for workplaces.

3.5 Greenhouse Gas Legislation and Guidance

The Australian Government Clean Energy Regulator administers schemes legislated ebyAtistralian

Government for measuring, managing, reducing or offsetting Australia's carlgonissions.
Schemes administered by the Clean Energy Regulator include:

National Greenhouse and Energy Reporting Scheme, under tietional Greenhouse and Energy
Reporting Ac{2007).

Emissions Reduction Fund, under ti@arbon Credits (Carbon Farming Initiative) A2011).
Renewable Energy Target, under thieenewable Energy (Electricity) A2z000).

Australian National Registry of Emissions Units, under tiestralian National Registry of Emissions
Units Ac(2011).

3.5.1 National Greenhouse and Energy Reporting Scheme

The National Greenhouse and Energy Reporting (NGER) scheme, establisheldebational Greenhouse
and Energy Reporting Acf2007) (NGER Act), is a national framework for reporting and disseminating
company information about greenhouse gas emissions, energy production, elyecgnsumption and other
information specified under NGER legislation.

The objectives of the NGER scheme are to:

inform government policy.

inform the Australian public.

help meet Australia's international reporting obligations.

assist Commonwealth, state and territory government programmes and activities.

avoid duplication of similar reporting requirements in the states and territories.
Further information on the NGER scheme, specifically the definitions of various scapdsypes of GHG
emissions which have also been adopted for the purposes of this assessment, is gawdSection 5.2.2.
3.5.2 Relevant NSW Legislation

There is no specific GHG legislation administered within NSW. The NGER schemeotlaed identified

Commonwealth schemes isection 3.5.1) forms the applicable legislation within NSW.
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3.5.3 Relevant NSW Policy Framework

The NSW Government Net Zero Plan Stage 1: 2G2TBO(NSW DPIE, 20203 1[c[-[«[ [c[OA, [[8[[- [-[A[x[c[O[A[H[c[ [-[3\ [T[c]
L[l T-°[ol [ ehl«[ax Rl elr[x[8[cel Tel el Tolil«[cl+[ T-[cl¥al ThElcl TR MR- el stesThlo[elE 4k

grow the economy, create jobs and reduce emissions over the next decade.

The plan aims to enhance the prosperity and quality of life of the peopleNSW, while helping the state to
deliver a 35 % reduction in emissions by 2030 compared to 2005 levelhe Plan supports a range of
initiatives targeting electricity and energy efficiency, electric vehicles, hydrogemmansi industries, coal

innovation, organic waste and carbon financing.

Under the plan, businesses will be supported to modernise their plant and increaselpectvity.

3.5.4 Guidance

The GHG accounting and reporting principles adopted within this GHGessment are based on the following

financial accounting and reporting standards:

Australian Government Department of the Environment, Australian National GreesieoAccounts,
National Greenhouse Accounts Factors, August 2QRISER, 2021).

The World Resources Institute (WRI) and the World Business Council for Sailstaibevelopment
(WBCSD) GHG Protocol: A Corporate Accounting and Report Standé/&l, 2004).

ISO 14064-1:2A8(Greenhouse Gases Part 1. Specification with guidance at the organisation level
for quantification and reporting of GHG emissions and removal).

ISO 14064-2:208(Greenhouse Gases Part 2: Specification with guidance at the project level for
quantification, monitoring and reporting of GHG emission reductions or rewab enhancements).
ISO 14064-3:208 (Greenhouse Gases Part 3: Specification with guidance for the validation and

verification of GHG assertions) guidelines (internationally accepted best practice).
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4. EXISTING CONDITIONS

4.1 Surrounding Land Sensitivity

4.1.1 Discrete Receptor Locations

Air quality assessments typically use a dggRP[C[*[@[*[*[-[+[*[c[T[-[,[8[V4[C[-P[c[-[8[ [x[-[~[O[“a[c\ [[=[TLIM[ T-[ e[kl Tl -1
are intended to represent a selection of locations that may be susceptible targes in air quality. In broad

terms, the identification of sensitive receptors refers to places at which humans maprbsent for a period

representative of the averaging period for the pollutant being assessedypically, these locations are

identified as residential properties although other sensitive land uses may include @shmedical centres,

places of employment, recreational areas or ecologically sensitive locations.

[E[-[e[-[Mc+P[TEel-[«[=[- (e[ c[RISISI-[-[~PICl-Plel-[«[ Te[-[8[ E[ THPI=-[S[RY Ter-PTR K T+ I PTH TelTTeRfl
C[=[[«leN LIE[S[©RMN [e[u T Bl Seiriied-Je R i c Adg [UiSEd to plot out the predicted impacts and as
such, the accidental non-inclusion of a location sensitive to changes in air qudbiigs not render the AQIA

invalid, or otherwise incapable of assessing those potential risks.

To ensure that the selection of discrete receptors for the AQIA are reflective ef litcations in which the
population of the area surrounding the Project Site reside, populatioersity data has been examined.
Population density data based on the 2016 census have been obtained from thetralian Bureau of Statistics
(ABS) for a 1 square kilometre (Rngrid, covering mainland Australia (ABS, 2017). Using a Geographical
Information System (GIS), the locations of sensitive receptor locations haea ltonfirmed with reference to

their population densities.

[%o[2[W{C TRlM=[-[Ya[ofc-[«[ TeLI... [ (L [el-[«[ Te[©[ T P l=[+Pchilal-[ PR [NeEBea = [ TNl [clEEL I Ta [

Very high > 8000
High > 5000
Medium > 2000
Low >500
Very low <500
No population 0

Using ABS data in a GIS, the population density of the area surroundhmg Project site are presented in
Figure 6. The Project Site is located in an area of low to very low population den@igtween 0 and < 500
personskm?). A number of residential locations surrounding the Project Site have been identified debe

receptors have been adopted for use within this AQ&Spresented inTable 7. Note that the Project-related

receptors are shown in gray text at the bottom &fable 7.
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Figure 6 Population density and sensitive receptors surrounding the Project

Legend
[ site Layout Population Density (Persons km-2) no rt t a r
Residences [ 1 No Population AIR QUALITY
Non-Proposal related [ 0 - 500
® Proposal Related ["1 500 - 2000 N 0 1 2km
[ 12000 - 5000 ¢§ _—
[1 5000 - 8000 /\ WGS 84 UTM Zone 55

7] >8000

Note: Areas with no colour representa 1km? grid cell with zero population
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Figure 6 identifies a number of km? grids that are identified by the ABS as being populated. The desk-top
mapping study performed for this AQIA examined those grid cells to ensure all relévaneptor locations
had been identified. For a number of cells, sheds or unmaintained (assundedelict) structures were
identified that appear to have been erroneously assumed to be residential propertés] for other cells no

structures were identified.

Table 7 Discrete sensitive receptor locations used in the study

Location (m, UTM 55)

Land Use
Eastings Northings




IO Northstar

Location (m, UTM 55)
Land Use

R44 Residential 659 731 6 413 370
R46 Residential 657 042 6 409 628
R50 Residential 652 101 6 409 221
R59A Residential 659 720 6 410 193
R59B Residential 659 560 6 407 588
R6 Residential 649 065 6 403 864
R61 Residential 656 736 6 404 315
R66 Residential 659 813 6 410 665
R67 Residential 659 847 6 410 950
R68 Residential 659 217 6 410 606
R7A Residential 648 902 6 404 633
R7B Residential 649 139 6 405 312
R8A Residential 647 355 6 405 883
R8B Residential 646 176 6 403 938
R51 Project Related 650 348 6 409 795
R1 Project Related 648 845 6 408 321
R2 Project Related 649 424 6 407 205
R3 Project Related 652 823 6 405 282
R48 Project Related 653 963 6 409 538
R49A Project Related 654 259 6 408 943
R49B Project Related 654 471 6 409 003
R54 Project Related 649 708 6 409 426
R55 Project Related 649 810 6 409 530
R56 Project Related 649 743 6 409 345
R58 Project Related 649 983 6 409 650

4.1.2 Uniform Receptor Locations

Additional to the sensitive receptors identified Bection 4.1.1 a grid of uniform receptor locations has been
used in the AQIA to allow presentation of contour plots of predicted impacts.

4.2 Meteorology

In accordance with the requirements of the NSW EPA Approved Methods, the ARI¥equired to describe

and account for the influence of the prevailing meteorological conditions.
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The meteorology experienced within an area can govern the generation tfie case of wind dependent
emission sources), dispersion, transport and eventual fate of pollutants in theoaphere. The meteorology
of the area surrounding the Project Site has been examined using data catigly the Australian Government
Bureau of Meteorology (BoM) at the Dubbo Airport Automatic Weather StatiétW{S), which is approximately
30 km to the north. This AWS is considered the most representative station far &rea surrounding the

Project Site.

To provide a characterisation of the meteorology which would be expected at tlRroject Site, a

meteorological modelling exercise has been performed.

Data from the year 2015 have been selected for use in the AQIA to provide an apipnation of
\[UCPMCICEECRC R [COPESI-PPofei Sl S yiedt[oplsbEen selected through examination of
meteorology and background air quality conditions for the six-year perio@15 to 2@0. The year 2015 was
selected as being most representative as wind speed and direction measured at Dubbo Ai#gd/S in 2015

were considered to be most representative of the six-year period examined.

A summary of the inputs and outputs of the meteorological modelling assessméentluding model validation,

is presented inAppendix B. This analysis includes a discussion of data availability and variability.

It is noted that a meteorological station maintained by the Applicant at th&/ychitelld property (seeFigure

6) has been operating since 2001. However, wind speed data represented inntimel roses of the Annual
Review and Annual Rehabilitation Report (ASM, 2@D20) indicate that wind speed data is missing from the
record since October 2018. Furthermagreecorded data is not available for the other measured years (2001

\ 2020)and for these reasons, data from Dubbo Airport AWS has been used in thigassient.

4.3 Air Quality

4.3.1 DPIE Air Quality Monitoring Stations

The air quality experienced at any location will be a result of emissions generatednbtural and
anthropogenic sources on a variety of scales (local, regional and global). Elaive contributions of sources
at each of these scales to the air quality at a location will vary based on a wide numiéaciors including
the type, location, proximity and strength of the emission source(s), prevailing metlgyy, 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 theptial air quality at a location, the

impact of all other sources of an individual pollutant should[ [T[2[c[¥[ [c[=[T[[ [T [8[alc[c[—tB<iri&lch@g o[ [®[U[A[,[£[8
OETTT8Ic \ ¥[=[9i fe[afity[ljeill vary depending on the pollutants to be assessed and can oftem

characterised by using representative air quality monitoring data.
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The NSW DPIE operates AQMS in regional centres and as part of the Rur&uatity Monitoring Network
(RAQMN). Due to the rural setting and the nature / scale of air quabtyissions in the area, the Bathurst
AQMS does not measure all of the air pollutants subject to assessment within this AQUbsequently, data
from the closest AQMS that do measure the individual pollutants of concern have beeopa€d in this study

where possible. These AQMS are briefly summarized able 8.

The year 2015 is indicated ifable 8 asthis is the year selected for assessment @igbelow and Section 4.2).

Table 8 Closest DPIE AQMS to the Project Site

Approximate
AQMS Location distance to

2015 Measurements

Data

Proec
Bathurst 140 9 9 8 8 8 8 8 8
Oakdale 230 9 9 9 8 9 8 8 8
Bargo 280 9 9 9 8 9 9 8 8
Wagga Wagga North 312 9 9 9 8 8 8 8 8

The adoption of air quality monitoring data, often collected at significant distances frorogwsed projects,
to represent conditions at those locations is a routinely adopted approachNBW. NSW DPIE operates an
extensive air quality monitoring network, generally reflective of the most populated areathefState. Site
specific air quality monitoring funded by proponents can sometimes be used, althoughtfe purposes of
use within an AQIA, at least a full year of continuous measurement is requirbdthe absence of specific
monitoring data available in the vicinity of the Proje¢he closest and more representative of the Project Site

DPIE monitoring data were selected for use in this AQIA as follows:

Bathurst AQMS is the closest and most reflective of the environment at the Projeetv@th PM,,
data available.

The closest representative (although not closest) AQMS wRil, s data available is noted to be
located at Wagga Wagga North and is considered to be the monitoring locatiorost reflective of
the conditions at the Project Site.

NO, and SO, concentrations measured at Bargo AQMS were adopted for use in this assessnient.
is noted that Oakdale AQMS is the closest station with Ndata available, however the adoption
of the annual averageNO, concentration measured at Bargo AQMS is more conservative for the
purposes of this assessment.

It is noted that none of the AQMS identified iTable 8 measure concentrations of TSP. This
pollutant is of relevance to the expected emissions from the Project. Other sources of Hatae
been adopted to allow representation of the TSP environment in the area surrounding roject
and a full discussion is provided iAppendix C.

None of the proximate AQMS measure HCI or Cl It is noted that these air pollutants are not
routinely measured at any AQMS in NSW, and the background concentrationsiGl and CJ are

considered to be negligible.
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Data from the year 2015 have been selected for use in the AQIA to provide an apionation of
\[MCBMCTC RS [e GPEISI- - P TRedHd i, ((eESkdo] -fP]c This year has been selected

through examination of meteorology and air quality for the six-year perid2D15 to 2@O0.

In terms of

background air quality, the year 2015 was selected as being most representativBeMigdata measured at

the Bathurst AQMS in 2015 were statistically shown to be most representative of thgeaix median

particulate distribution at that location, when considering the full particulalistribution (seeFigure 7).

Figure 7  Statistical analysis of PM, concentrations at Bathurst, 2015 to 20 20
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Table 9 presents a summary of the annual average of the air pollutants measuredthey DPIE for each
calendar year over the205 to 2020 period at each AQMS used in this assessment.

Table 9  Air quality background concentrations

SN Annual average concentration ( @[3 Wi[®
ollutan
2015 2016 2017 2018 2019 2020

PMy (Bathurst) 134 13.3 14.1 18.8 27.4 17.0
PM, 5 (Wagga Wagga North) 7.6 7.4 8.1 8.4 11.3 10.7
NO, (Bargo) 10.9 10.3 11.4 11.8 12.2 9.5
SO, (Bargo) 0.7 0.9 0.8 0.9 1.2 0.6

A detailed summary of the background air quality is presented Appendix C, and a summary of the air

quality monitoring data used in this assessment is presented able 10.
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Table 10 Summary of background air quality used in the AQIA

Ave Period Measured Value

Pollutant

Note: Reference should be made téppendix C
In the absence of measured data, the sub hourly (10-minute),$0Oncentrations were calculated using the
following Power Law adjustmeht

w1 486
%ad %aa ch

Where

Gt = concentration of pollutant ) at averaging time (mins)z|
Goeo = concentration of pollutant p) at averaging time (60 mins)
t = time (mins)

Two exceedances of the NSW EPA 24-hour average,pdfiterion were measured at the Bathurst AQMS in

2015 due to exceptional events discussed funthe Section 4.3.2.

No exceedances of the NSW EPA 24-hour average Rleriterion were measured at the Wagga Wagga North
AQMS during 2015. The maximu¥-hour average PM s concentration measured at that AQMS in 2015 was
24.2[@\m>.

The maximum 1-hour N@average concentration at Bargo AQMS in 2015 was 9gm™ (seeTable 10),
below the NSW EPA criterion of 24f@\m=. The annual average concentrations of N@easured between
2015-2020 range between 9.Fp\m= and 2.2 [@)\m™ presented inTable 9.

1 http:/Awww.epa.vic.gov.au/~/media/Publications/1551.pdf
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Annual average concentrations &80, measured at Bargo AQMS from 2012020,range between 0.g&\m
3and 1.2l@\m. In 2015 the maximum 1-hour average concentration was Z&y8n, below the EPA criterion
of 570[@\m=. The maximumlGmin average concentration was calculated as 3¢@\m> below the EPA
criterion of 71a@\m.

Background air quality monitoring of other pollutants assessed in this AQIAuiliclg HG and C}, are not
routinely performed in NSW or Australia although specific pollutant monitoring cangres may be performed
to identify and quantify risks surrounding specific emission sources. As siath is not available for the study
area, background concentrations of other pollutants, including HCI, @hd odour are assumed to be
negligible (i.e. at trace concentrations). This is a commonly adopted assumptiod consistent with the
AQIA adopted for the approved Project (PEL, 2013). Furthermore, theWESPA Approved Methods require

that only the incremental impact of HCI and Ok evaluated.

The AQIA has been performed to assess the contribution of the operatiofishe Project to the air quality of
the surrounding area. A full discussion of how the Project may impact upain quality is presented in

Section 6.

4.3.2 Exceptional Events

Daily PM, concentrations above the NSW EPA standard of BJf \A[c[[ [U[ Tc[M TI2[IE[ [&[c[O©RIMc[=[-[c[ TT=[1]-[c[4x[
most sites throughout the NSW network in 2015. This was mainly a result of awigéedust storm that

originated from the Victorian Mallee and southern NSW regions and travelled throughbSW during 5 and

6 May (DPIE NSW, 2015b). On 25 November moderate size grass fires occuordek twest of the Bathurst

AQMS (DPIE NSW, 2015aJhe above is consistent with the exceedances recorded at Bathurst AQMS on 6

May 2015 and 25 November 2015. A plot of thv, at Bathurst AQMS is available ippendix C. These

exceedances have not been removed from the background monitoring data adopted witthiis assessment.

4.3.3 On-Site Monitoring

Deposited dust has been monitored at 12 locations within and neighbouring the Profite since November
2012 and upo January 2020.Table 11presents a summary of the annual average deposited dust rates (2015-

2020) at each dust gaugeThe location of the deposited dust gauges is presentediigure 8.

To date there is no data on total suspended particulates (TSP) as the permaaenironmental monitoring
has not yet been established (ASM, 202920)

Six am a half years of deposited dust monitoring indicates that the Project Site yields low leveisisance

dust and is typical of mixed agricultural land with an average 550 mm annual rainfalMAZ0192020)
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Figure 8 Environmental monitoring locations surrounding the Project Site
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Table 11  Annual dust deposition rates

LIEELRCTCHEL Il PR - oo Helk[® wi®

FY 2014- | FY 2015- | FY 2016- | FY 2017- | FY 2018- | FY 2019-
30/5/2014 | 23/6/2015 | 2/6/16- | 4/7/2017- | 2/7/2018 | 2/7/2019-
0.3 0.8 0.6 0.8 2.0 3.1

EMLLB Lifestyle Blocks
EML-MB Malcolms Bye's 0.4 1.8 1.6 0.7 2.3 2.7
EML-TV Toongi Valley 0.3 1.1 0.9 1.1 2.7 3.3
EML- Wychitella
- - 1.6 1.0 25 4.6
WY1 Homestead
EML-W Wychitella 0.6 0.8 0.6 1.0 25 25
EML-CC Cockleshell Corner 2.3 - - - - -
EML- Cockleshell Corner
- - 1.6 1.3 3.4 3.1
CC1 Cottage
EML-E Eulandool 2.0 1.5 1.1 3.0 25
EML-K Karingle 0.3 0.7 1.5 0.9 2.0 2.3
EML-OB Ore Body 0.3 0.6 0.8 0.7 1.9 2.7
EMLGI Glen Idol 0.8 1.1 1.3 1.7 2.9 5.0
EML-G Grandale 0.7 4.7 2.7 1.2 2.2 2.3
EML-
Mia Mia 1.1 35 0.9 0.7 1.8 1.9
MM
Average 0.7 1.7 1.3 1.0 2.4 3.0

The Cockleshell Corner (EMCE)dust gauge was relocated to Eulandool on 3 August 2015 to enable baseline
data to be presented to the property owner (AZL, 2015-2016).

All monitoring locations have recorded dust deposition levels below th§4v[> month™ dust criterig with the

exception of:

2018-2019\Has seen numerous raised dust events due to state-wide drought conditiopdsSM,
2018-2019)and

20192020 \ There were several weeks of poor air quality between November 2019 and January
2020due to bushfires across eastern Austral{&SM, 2012020)

Given that the average dust deposition (atl the dust gauges) in the most recent yeaF{20192020) of data
show dust deposition levels of B w? month™ a background dust deposition level of B w® month™ has been
adopted for this AQIA.
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4.4 Topography

Topography across the Project Site and the surrounding aisgently undulating. The elevation of the Project
Site is between approximately@® m and 420m AHD. Gently undulating cleared grasslands dominate the
central and western portions of the Project Site. A 3-dimensional representationtted topography
surrounding the Project Site is presented ifigure 9. The topography of the area, and the locations of
surrounding receptors in relation to the Projeend surrounding topography has informed the approach to

meteorological modelling (refeSection 5.1).

Figure 9  3-dimensional representation of topography surrounding the Project
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4.5 Potential for Cumulative Impacts

The area surrounding the Project Site is generally agricultural in nature, wibthsignificant sources of
particulate matter that may impact cumulatively with the Project on negisensitive receptors. The inclusion
of the background air quality data as described Bection 4.3 would appropriately account for any potential

cumulative impacts associated with surrounding land uses.
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4.6 Greenhouse Gas

Emissions of GHG are tracked by the Commonwealth of Australia through the Austrila@ional Greenhouse
Accounts program. [—[«[=[T[c[*[U[u[=[°[o[c[a[+[S[c]-[«["[c[u[ TlMI-[Tlc[ (SIS [~ HRIBMTIPHISL T TREHTFICEIHICPTE
international and domestic reporting requirements. Carbon emission totals bgt& and Territory by year
[+ [S[cPYa[c [T TL-(2ulcRul [l PN T8[el-[£[e[-[«[ Te\ [--[o[ [ Tc[a[EEf el aM eTe BHteERInFtrig: [«[2[. [T[ [c[S[=(1

year and provided onliné
These data are used to:

Meet Australia's reporting commitments under the United Nations Framework @amion on
Climate Change (UNFCCC);
Track progress against Australia's emission reduction commitments; and

Inform policy makers and the public.

Data for 2019 have been obtained for the purposes of this GHG assessment. Thetseade the most recent

available at the time of reporting.

Emissions of GHG from Australia in 2019 across all economic sectors were\B®@nnes (Mt) carbon
dioxide equivalent (C@e) and in NSW were 136.5 Mt Ge.

2 https://www.industry.gov.au/data-and-publications/national-greenhouse-aaguts-2019/state-and-territory-greenhouse-gas-

inventories-2019-emissions
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5. APPROACH TO ASSESSMENT

5.1 Air Quality Impact Assessment

5.1.1 Dispersion Modelling

A dispersion modelling assessment has been performed using the NSW EPA approved CAlaRdéspheric
dispersion model. The modelling has been performed in CALPUFF 3-dimensional (3-D) modegytedpa
\CECRAM U PP PREGECICCPSITT Bl with-FEMoRPIE pirdditte8Barclay & Scire, 2011)
(please refer toAppendix B for further information). This approach allows the inclusion of topographical

features which are present in the area surrounding the Project, as discussé&tkiiion 4.4.

An assessment of the impacts of the operation of activities at the Project has beerfopmed which
characterises the likely daie-day operation of the Project, approximating average operational characteristics
which are appropriate to assess against longer term air quality criteria. e®ithe nature of the Project, the
peak activity rates are likely to be similar to average activity rates, and the canispn of potential impacts

against shorter term air quality criteria is also valid.

The modelling scenarios provide an indication of the air quality impacts of the perfance of activities at the
Project Site. Added to these impacts are background air quality concentrations (wheaél@ble and discussed
in Section 4.2 and Appendix C) which represent the air quality which may be expected within the area

surrounding the Project Site, without the impacts of the Project itself.

The following provides a description of the determination of appropriate emissionsaifpollutants resulting

from the operation of the Project.

5.1.2 Emissions Estimation
Particulate matter

The estimation of emissions from a process is typically performed using direct measurénretinrough the
application of factors which appropriately represent the processes under assessméhts assessment has
adopted emission factors for drilling, blasting, materials handling processes, movemenuoks on unpaved
site roads, crushing, and wind erosion contained within the US EPA AP-42 emissionrfaotopendium
(US EPA, 1995 and updates) to represent the emission of particulate matteitirgg from the construction
activities and operations occurring at the Project Site as describedSiection 2.2. These factors are

appropriate for adoption in Australia and are routinely adopted in the ass@&nt of operations of this nature.

Full emissions inventories describing the emission factors adopted, and calculated emissitals, are

presented inAppendix D.

22.1021.FR1V2 APPROACH TO ASSESSMENT Pépe
Final Dubbo Project Modification 1 - Air Quality Impact Assessment



PO northstar

Odour

Consistent with the AQIA submitted to support the original approval (PED12) odour emissions are
anticipated to be released from the wastes produced as part of the ore processingmions. It is anticipated
that odour emissions may be released from the liquid/solid waste streams that arbdaleposited as part of

the Project

The liquid waste stream would be pumped to Liquid Residue Storage Facility (LR@Fat of approximately

2.5 gigalitres GL) per year. The liquid waste stream may contain residues containing ammagNig).

The solid (compound) waste stream would comprise a complex mixture of odorous compounds thay

include hydrogen sulphide (k8) and would be conveyed to the Solid Residue Storage Facility (SRSF).

As outlined in PEL (2013), odour samples from each waste stream were collecteddipilot processing plant

operated by ANSTO at Lucas Heights, in 2012 and 2013. The specific @nission rate (SOER) for the liquid

waste stream was determined to be 0.TB/mM*\m?s?, with the SOER for the compound waste stream
0.080UM3\m?s™. As discussed in PEL (2013), odour emissions from these sources decrease najtidly

time, and in the AQIA for the original approval, a range of assumptions were atijto allow a more realistic
representation of odour emissions from the Project Site. This includied adoption of [=[c\ [§[-[ [.[-[ 8\ [c[-[[*[c
(0.010UmM*\m?\s?) from the LRSF, which has been adopted within this AQIA.

Odour emissions have been applied to the maximum area of the LRSF and SR3¢h vefsults in a greater

total odour emission rate from the Project Site when compared to the original apyeb

Full emissions inventories describing the emission factors adopted, and calculated eméssitals, are

presented inAppendix D .
Radon

Consistent with the AQIA submitted to support the original approval (PEL120 emissions of Rn have been
assessed during Year 15 of operations. The Rn emission rates wererdigted as part of the previous
radiation assessment (JRHC Enterprises, 2013), with all emissions modelled as arass swith the exception

of those which may potentially be released from the Ore Mill Exhaust Vent at the Proced$3liagt.

Full emissions inventories describing the emission factors adopted, and calculated emissitals, are

presented inAppendix D .
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Other Emissions

Other pollutants anticipated to be released during the Project operations in#S0,, NO,, HCI, CJ, PM,,and

PM, s, which would be released from various stack sources at the Processing Plantlifidations to the layout
and operation of the Processing Plant have been made since the original approvad, this AQIA provides
the emission source parameters, emission rates, and locations as provided by thdidgm which represent

these modifications. This includes the addition of the chlor-alkali plant, as describegkiction 2.1.2

Full emissions inventories are presentedAppendix D.

5.1.3 Emissions Controls

A range of emissions controls will be implemented during the construction and opg&natof the Project.

These are discussed in detail ection 7.

5.1.4 NO,to NO, Conversion

The emission rates of oxides of nitrogen (N¥Chave been modelled as nitrogen dioxide (N Approximately
90 % - 95 % of NOy from a combustion process will be emitted as nitric oxidd@), with the remaining 3%
- 10% emitted directly as N@ Over time and after the point of discharge, NO in ambient air will be
transformed by secondary atmospheric reactions to form N@nd this reaction often occurs at a considerable
distance downwind from the point of emission, and by which time the plume will havspgrsed and diluted

significantly from the concentration at point of discharge.

Air quality impact assessments need to account for the conversion of NO to,N® enable a comparison
against the air quality criterion for N® To perform this, various techniques are common, which are briefly

outlined below:

100% conversion: the most conservative assumption is to assume that 100% of the thi@l

emitted is discharged as N@ and that further reactions do not occur.

Jansen method: where the location is represented by good monitoring data for NO and NQhe
empirical relationship between NO and NG°[a[Ya[c[¥[ [c[,[T[ [8[c[-[c[8[ T[=[[Tc\ [M[-[ [r8[¥AlclT-[o[-[\ [T T

Ozone limiting method : this method uses contemporaneous 0zong0;) data to estimate that

rate at which NO is oxidised to Nghour-on-hour using an established relationship.

The conservative assumption that 100% of the total N@mitted is discharged as Ng (100% conversion

above) has been adopted.
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5.2 Greenhouse Gas Assessment

The purpose of the GHG assessment is to examine the potential impacts of the atfmer of the Project
relating to emissions of GHG. A quantitative assessment of emissions is performeddivight emissions

compared with total national and NSW GHG emissions for context (réfection 4.6).

Emission factors as outlined in the Australian Government Department of the Environfi2oE) document,

\['[el-[= [l TeISIW T L« I TeLUGEL L Tlc D[l - (2T [c[SBIBER¢ 26X B[ e B adpfipdilichin
this GHG assessment, although it is acknowledged that the processihgre results in emissions of CQ
which are not appropriately covered in the NGA Factors. An external comsul{Carbon X) has been engaged
by the Applicant to assess the quantum of processing emissions, and those vdlage been adopted and

referenced within this assessment.

The scope of the GHG assessment is to provide a quantitative assessment of&§sions arising from the
operation of the Project, including the proposed modificationThis report does not provide a definites
guantification of GHG emissions arising from the Project operation but provities general context of the

likely quantum of emissions.

Opportunities for reduction of GHG emissions are discussed.

5.2.1 Emission Types

The Australian Government Department pf«[ (o[ [ [*[-[MZ[+[°[ [ [-[c[K[+[2[ I8 [°T T£[-[ofc\ [‘[ol- [~ [ Te[SM T [[«[2
[%o[al}[- I\ [C[SPM@P®[c NI ER %2R flefififs two types of GHG emissions Tabke 12), namely

\ [8[-[M[ T\ [c[a[x[8[cT r¢thSkdafifienfoconsiders both direct emissions and indirect emissions resulting from

the Project operation.

Table 12 Greenhouse gas emission types

Direct Produced from sources within the boundary of an organisation and as a resutif that
BlPRE=MER SR [el= MUK TaPalehEgn@hiErs)- [ [cA[O[c[CL[ T Te[-[[c]
Indirect Generated in the wider economy as &[2[+[T1[ [ [.['[x[[ [c[©[c[a[£[cRIMRE[-[T[=[-[-[2[\ [1[c]

from its demand for goods and services), but which are physically produced by thectivities
of another organisation (e.g. consumption of purchased electricity).
Note : Adapted from NGA Factors Workbook (DISER, 2021)

5.2.2 Emission Scopes

The NGA Factors (DISER, 2021) identifies thrg[2[3[ T\ [c [F[©[c [ T°[~[BHE2Rdpuf@iaf and reporting

purposes as showiin Table 13
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Table 13 Greenhouse gas emission scopes

Scope 1 Direct (or point-source) emission factors give the kilograms of carbon dioxide equivate
(CO»-e) emitted per unit of activity at the point of emission release (i.e. fel use, energy use,
manufacturing process activity, mining activity, on-site waste disposal, etc.). Theaetors are
used to calculate Scope 1 emissions.

Scope 2 Indirect emission factors are used to calculat&mpe 2 emissions from the generation of the
electricity purchased and consumed by an organisation as kilograms of G per unit of
electricity consumed. Scope 2 emissions are physically produced by the burning of fuels
(coal, natural gas, etc.) at the power station.

Scope 3 Indirect emissions which are not included in scope Z2[|[i[,[U[M[-[£[[c[[-[-[«[-[x[c[a[x[c[A[uA[=]
chain. [—{«["[c[*[a[-P[u[=[-[Yd[c[[O[c[a[c[i[’[*[[~gttenifiobégd ecfilspuinirmay lie outside
their own operations. [ [°[=[T[T[-[2[=[T[c[O[u[°[c[~{elir° Eain[Eddliring externally to their
operations within Australia may be estimated using the available scope 3wssion factors

Note: Adapted from NGA Factors Workbook(DISER, 2021)

5.2.3 Source ldentification and Boundary Definition

The geographical boundary set for the GHG assessment covers the Project BSitegnhcompassing the
approved Project and those proposed as part of the modificatipbut also includes the transport of raw

materials to the Project Site, product from the Project Site, and personnel toffrine Project Site

All Scope 1, 2 and Scope 3 emissions within the defined boundary have beentified and reported as far

as possible.

5.2.4 Emission Source ldentification

The activities/operations being performed as part of the Project which have theégmial to result in emissions
of GHG (as included in (DISER, 2021)) are presentdchbie 14.

Table 14 Greenhouse gas emission sources

Project Component Emission Source Description

Emissions of C@Qfrom ore processing operations 1 Emissions from materials processing
Consumption of natural gas in processing Emissions from combustion of fuel (scope 1)
operations L3 Emissions associated with extraction and
Consumption of diesel fuel in mobile plant and processing of fuel (scope 3)
equipment 3
Consumption of electricity 2 Emissions associated with electricity generation
Consumption of diesel fuel / unleaded fuel for Emissions associated with the extraction and
employee transport purposes 3 processing of fuels
Consumption of diesel fuel in the transport of Emissions associated with the extraction and
materials to the Project Site 3 processing of fuels

22.1021.FR1V2 APPROACH TO ASSESSMENT P4Ge
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5.2.5 Emissions Estimations

Emissions of GHG from each of the sources identified’able 14 have been calculated using activity data for
each source per annum (e.g. kL diesel fuel) and the relevant emission factor for each sournceelation to
process emissions of CQOthese values have been provided by Carbon-X (pers. comm.).

The assumptions used in the calculation of activity data for each emissions source @gepted below.

Emission factors are presented in the following section.

5.2.6 Activity Data

Information relating to the quantities of gas, electricity, and diesel fuel usecaagsult of the Project, have
been provided by the Applicant. In the calculation of certain values, assumptions have beerembaded on

the levels of activity at the Site.

Emissions associated with the processing of ore, the transport of raw materials to th@&r&ite (sulphur
[from Canada], limestone [from Geurie], caustic soda, hydrochloric acid, dresel [from Newcastle], soda
ash [from Sydney], and salt [from Salt Lake]), and the transport ofdarct from the Project Site have been

calculated by Carbon-X. These data and assumptions are outlinedaile 15,

Table 15 Calculated activity data

Project Component




IO Northstar

Projct Componen pciviy

Consumption of diesel fuel in Information provided by Carbon X indicates that t\annum*
the transport of product from emissions of CQ associated with the transport of
the Project Site product from the Project Site may be of the order

of 456 t per annum

5.2.7 Emission Factors

Emissions factors used for the assessment of GHG emissions associated with the opeybtie Project have
been sourced from the NGA Factors (DISER, 2021) (refdiatae 16).

Table 16 Greenhouse gas emission factors

Emission Emission Source Emission Factor Energy Content Emission Factor
Scope (per unit energy) Factor (per unit activity)

Scope 1  Diesel fuel for mobile plant 70.2 kg CQ-e GJ* 38.6[S[* WI®[« 2 709.7kg WL!
and equipment
Natural gas' 51.53kg CQe GJ'  39.3\810°[S[M¥  51.53 kg CQe GJ
Scope 2  Electricity consumption (NSW) 0.78 kg CQ-e kWh? - 0.78 kgCO,-e kWh
Scope 3  Natural gas 14.0 kg CQ-e GJ* 39.3\810° [S[*w]° 14.0 kg CQ-e GJ*
Electricity consumption (NSW) 0.07 kg CQ-e kwh? - 0.07 kg CQ-e kWh
Unleaded fuel for employee 3.6 kg CG-e GF* 34.2[S[* W®[* 123.1kg WLt
transport

Note: A Activity data provided in GJ. For information the energgontent of natural gas distributed in a pipeline is 39.3810° GJ
m3 (from table 2 of (DISER, 2021))

Emission factors associated with raw material and product transport, and those associatdd process
emissions are not presented iffable 16, as the total CQ-e emission has been provided by Carbon-X, and

these values have been adoptegrima facie
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6. AIR QUALITY IMPACT ASSESSMENT

The methodology used to assess operational phase impacts is discussé&kition 5. This section presents

the results of the dispersion modelling assessment and uses the following terminology:

Incremental impact \ relates to the concentrations predicted as a result of the operation of the
Project in isolation.

Cumulative impact \ relates to the concentrations predicted as a result of the operation of the
Project PLUS the background air quality concentrations, where relevant, as discluissed

Section 4.3.

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

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

In the presentation of results, the tables included shaded cells which represemfaiowing:

Model prediction Pollutant concentration / Pollutant concentration / deposition
deposition rate less than the rate equal to, or greater than the
relevant criterion relevant criterion
6.1 Construction Scenario

6.1.1 Particulate Matter

Results are presented in this section for the predictions of particulate matt&SR;TPM, PM,s and dust
deposition) during the construction phase. The averaging periods associatéth the criteria for these
pollutants is 24-hour and annual average, as specifiedTinble 3. The emissions adopted for this scenario

reflect the operational profile of the Project over those averaging periods (referction 5.1.2).
Annual average TSP, PMyand PM, s

The predicted annual average particulate matter concentrations (as TSP, BMI PM 5) resulting from the
construction of the Project, are presented ifable 17, noting all Project related receptors have been excluded

from the incremental concentration calculations, and are presented inygtaxt at the end of the table.

The results indicate that predicted incremental concentrations of TSPyRNd PM, 5 at residential receptor
locations during construction works are relatively low (less than (<) 8.1 % of timual average TSP criterion,
019.8 % of the annual average BM![U[-[ [ [U[-[4xBcBpo[8faBe PM; criterion).
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Background concentrations of annual averad&M, sare noted to be high, and close to the relevant criterion
(95% of the criterion) without the addition of the Project related incremenitapact. The addition of existing
background concentrations (referSection 4.3) results in predicted concentrations representing, as a
maximum:

41.5% of the annual average TSP criterion;

73.4 % of the annual average Plcriterion; and

104.9 % of the annual average BMcriterion.

Table 17 Predicted annual average TSP, PM,,and PM, s concentrations \ construction scenario

Annual Average Concentration ( @ m3)

Receptor

= ° = ° = °

It c g 8 c 2 8 c 2
c > = c > =1 = =} =
o e < o e s o e c
1] S > = [S) S = =) =
© ~ = ) = = © ~ =
= =} = O = O

o & =} o g =1 =] © =
£ m O = m O £ m O

Criterion

Max % of
e 8.1% 33.4% 41.5% 19.8% 53.6% 73.4% 9.9% 95.0% 104.9%
criterion
N1

<0.1 30.1 30.2 <0.1 13.4 13.5 <0.1

N2 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
N3 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R11 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
R32 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R64 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
R65 0.2 30.1 30.3 0.1 13.4 13.5 <0.1 7.6 7.7
R12 7.3 30.1 37.4 4.9 13.4 18.3 0.8 7.6 8.4
R13 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
R18 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R19 14 30.1 315 1.0 13.4 14.4 0.2 7.6 7.8
R20 1.9 30.1 32.0 14 13.4 14.8 0.2 7.6 7.8
R21 0.8 30.1 30.9 0.7 13.4 14.1 0.1 7.6 7.7
R22 4.8 30.1 34.9 3.5 13.4 16.9 0.6 7.6 8.2
R23 4.8 30.1 34.9 3.4 13.4 16.8 0.6 7.6 8.2
R24 4.0 30.1 34.1 2.9 13.4 16.3 0.5 7.6 8.1
R25 3.9 30.1 34.0 2.9 13.4 16.3 0.5 7.6 8.1
R26 1.7 30.1 31.8 13 13.4 14.7 0.2 7.6 7.8
R27 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R28A 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R28B 0.4 30.1 30.5 0.4 13.4 13.8 <0.1 7.6 7.7
R30A 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R30B 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
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Annual Average Concentration ( @ m )

=
(/)

Receptor

= o = ° = °
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c > =1 c > = c > =
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£ m ) £ m O £ om O

Max % of
e 8.1% 33.4% 41. 19.8% 53.6% 73.4% 9.9% 95.0% 104.9%
criterion

N
(&)

R31A 0.3 30.1 30.4 0.2 13.4 13.6 <0.1 7.6 7.7
R31B 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
R35 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R36 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R38 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
R4 0.3 30.1 30.4 0.2 13.4 13.6 <0.1 7.6 7.7
R40A 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R40B 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R41 0.3 30.1 30.4 0.2 13.4 13.6 <0.1 7.6 7.7
R43 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R44 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R46 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R50 7.1 30.1 37.2 4.5 13.4 17.9 0.7 7.6 8.3
R59A 0.2 30.1 30.3 0.1 13.4 13.5 <0.1 7.6 7.7
R59B 0.1 30.1 30.2 0.1 13.4 13.5 <0.1 7.6 7.7
R6 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R61 0.1 30.1 30.2 0.1 13.4 135 <0.1 7.6 7.7
R66 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R67 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R68 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R7A 0.6 30.1 30.7 0.5 13.4 13.9 <0.1 7.6 7.7
R7B 0.9 30.1 31.0 0.7 13.4 14.1 0.1 7.6 7.7
R8A 0.7 30.1 30.8 0.5 13.4 13.9 <0.1 7.6 7.7
R8B 0.3 30.1 30.4 0.2 13.4 13.6 <0.1 7.6 7.7
R51 9.7 30.1 39.8 6.2 13.4 19.6 1.0 7.6 8.6

R1 6.5 30.1 36.6 4.4 13.4 17.8 0.7 7.6 8.3
R2 38 30.1 35.4 3.8 13.4 17.2 0.6 7.6 8.2
R3 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R48 2.7 30.1 32.8 18 13.4 15.2 0.3 7.6 7.9
R49A 2.1 30.1 32.2 15 13.4 14.9 0.2 7.6 7.8
R49B 1.6 30.1 31.7 11 13.4 14.5 0.2 7.6 7.8
R54 12.0 30.1 42.1 6.8 13.4 20.2 11 7.6 8.7
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Annual Average Concentration ( @ m )
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Max % of
e 8.1% 33.4% 41.5% 19.8% 53.6% 73.4% 9.9% 95.0% 104.9%
criterion

N
(&)

R55 10.2 30.1 40.3 6.3 13.4 19.7 1.0 7.6 8.6
R56 18.8 30.1 48.9 8.8 13.4 22.2 1.4 7.6 9.0
R58 111 30.1 41.2 7.0 13.4 20.4 11 7.6 8.7

The analysis identifies that the annual average RMriterion is predicted tobe exceeded at six receptor
locations but these are driven by high existing background concentrations (%&9%he criterion). Predicted

changes to existing background concentrations as a result of the Project are predicteoketoninor.
Annual average dust deposition

Table 18below presents the annual average dust deposition predicted as a result of¢dbastruction activities
at the Project Site. An assumed background dust deposition of Bf\month™ is presented inTable 18,
Annual average dust deposition is predicted to meet the criteria at all receptors aumnding the Project Site
where the predicted impacts are less thal8 % of the incremental criterion, and less than 80.4 % of the
cumulative criterion at non-Project related receptor locations. No contoplot of annual average dust

deposition is presented, given the minor contribution from the Project at thearest sensitive receptors.

Table 18 Predicted annual average dust deposition \ constructio n scenario

Annual Average Dust Deposition (g -m2-month *
Receptor
Incremental Impact Background Cumulative Impact

T R I I S
Max % of Criterion 10.8% _ 80.4%

<0.1
N2 <0.1 3.0 3.1
N3 <0.1 3.0 3.1
R11 <0.1 3.0 3.1
R32 <0.1 3.0 3.1
R64 <0.1 3.0 3.1
R65 <0.1 3.0 3.1
R12 0.2 3.0 3.2
R13 <0.1 3.0 3.1
R18 <0.1 3.0 3.1
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Annual Average Dust Deposition (g -m2-month )

Receptor _
Incremental Impact Background Cumulative Impact

Criterion 2 4

Max % of Criterion
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Annual Average Dust Deposition (g -m?2-mo

Receptor
Incremental Impact Background Cumulative Impact

R T R I B S
Max % of Criterion 10.8% _ 80.4%
R51 0.2 3.0 3.2

R1 0.2 3.0 3.2
R2 0.2 3.0 3.2
R3 <0.1 3.0 3!
R48 <0.1 3.0 3.1
R49A <0.1 3.0 3.1
R49B <0.1 3.0 3!
R54 0.4 3.0 3.4
R55 0.3 3.0 &3
R56 1.0 3.0 4.0
R58 0.3 3.0 &3

Maximum 24-hour average PM,,and PM, 5

Table 19below presents the maximum 24-hour average RMand PM, sconcentrations predicted to occur at

the nearest receptors, as a result of the construction of the Project. No lggiokind concentrations are

included within this table.

Table 19 Predicted maximum incremental 24-hour PM ;,and PM, s concentrations \ construction

scenario

Maximum 24-hour average concentration

Receptor A
P ([ag\m™)

Max % of criterion 47.9% 15.8%

N1 13 0.2
N2 3.1 0.6
N3 3.1 0.5
R11 25 0.5
R32 2.9 0.5
R64 3.3 0.6
R65 1.8 0.3
R12 23.9 3.9
R13 24 0.5
R18 3.6 0.6
R19 6.0 0.9
R20 7.4 1.2
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47.9% 15.8%
1.2

Max % of criterion

22.1021.FR1V2
Final

Receptor

R21
R22
R23
R24
R25
R26
R27
R28A
R28B
R30A
R30B
R31A
R31B
R35
R36
R38
R4
R40A
R40B
R41
R43
R44
R46
R50
R59A
R59B
R6
R61
R66
R67
R68
R7A
R7B
R8A
R8B

Maximum 24-hour average concentration

([ag\m)

7.1
16.8
16.3
15.5
14.0
8.2
3.9
3.7
3.4
3.5
3.7
2.8
2.2
2.6
3.7
3.4
2.5
2.6
3.7

1.7
3.0

1.8
4.0
15.0
25

3.1
3.3
2.6
25
2.1
2.7
55
6.8
4.9
2.3

AIR QUALITY IMPACT ASSESSMENT
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2.7
25
2.3
14
0.7
0.6
0.6
0.6
0.7
0.5
0.4
0.5
0.6
0.6
0.4
0.4
0.6
0.3
0.5
0.3
0.7
2.3
0.4
0.6
0.6
0.4
0.4
0.4
0.5
0.9
1.2
0.9
0.4
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Maximum 24-hour average concentration

Receptor ~
: ([@\m?)

6.9

R51 44.7

R1 18.4 2.8
R2 32.3 6.3
R3 3.7 0.6
R48 16.4 2.7
R49A 14.7 2.4
R49B 12.6 2.1
R54 31.9 5.l
R55 39.1 6.0
R56 52.8 8.0
R58 43.8 6.7

The predicted maximum 24-hour average Plyland PM, s concentrations resulting from the construction of

the Project, with background included are presented rable 20 and Table 21 respectively.

The left side of the tables show the predicted concentration on days with the highestidted cumulative
impact (generally driven by elevated regional background conditions), and tight side shows the total

predicted concentration on days with the highest predicted incremental concentrations respelstiv

For PM,, the maximum cumulative impact (the left hand side ®fble 20) is predicted at receptor R50, and

the maximum incremental impact (the right hand side dfible 20) is predicted at Receptor R2

For PM s, the maximum cumulative impact (the left hand side ®fble 21), and the maximum incremental
impact (the right hand side offable 21) are both predicted at Receptor R2 Two exceedances foPM, s are
predicted to occur at receptor R12 during construction activities. Howetlgis is driven by the existing high

background concentration, which without any Project contributids 95 % of the criteria. Predicted changes

to existing background concentrations as a result of the incremental impact are redgtiminor.

The analysis identifies two days that are predicted to exceed the 24-hourRiviterion at receptor R50, but
these are driven by background concentrations already exceeding the criteriBredicted changes to existing

background concentrations as a result of the proposal are relatively minor.

Examination of the remaining results indicates that no additional exceedances oPtklg, or PM, s criteria are

likely to occur as a result of the operation of the Project at any of the retmpocations.
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Table 20 Summary of contemporaneous impact and background \ PM;,\ construction scenario

24-hour average PM ;o concentration 24-hour average PM ;o concentration

([g\m®) - Receptor R50 ([g\m®) - Receptor R12

Incremental Cumulative Incremental Cumulative
Background Background
Impact Impact Impact Impact

3.7 94.6 98.3 34.1
2.1 51.7 53.8 234 12.8 36.2
2.9 40.9 43.8 21.3 16.3 37.6
3.1 39.4 42.5 20.8 13.9 34.7
5.1 32.7 37.8 19.4 15.7 35.1
2.3 34.5 36.8 18.4 13.6 32.0
1.2 35.2 36.4 16.9 9.7 26.6
6.9 28.9 35.8 16.7 15.6 32.3
4.1 30.1 34.2 16.3 9.6 25.9
4.3 29.6 33.9 11.8 27.9

These data represent the highest Cumulative Impact 24 These data represent the highest Incremental Impact
hour PM, ;5 predictions (outlined in red) as a result of the  24-hour PM, 5 predictions (outlined in blue) as a result
construction of the Project. of the construction of the Project.

Table 21  Summary of contemporaneous impact and background \ PM,s\ construction scenario
24-hour average PM ,; concentration 24-hour average PM ,; concentration

([ay\m®) - Receptor R12 ([ay\m=) - Receptor R12

Incremental Cumulative Incremental Cumulative
Background Background
Impact Impact Impact

| 21/06/2015 3.9 27.6
190072015 2.3 3.8 17.6 214
| 20/06/2015 36 3.6 213 24.9
| 8/06/2015 <01 3.2 19.2 22.4
| 13/06/2015 3.0 3.0 21.0 24.0
| 14/06/2015 3.2 2.8 16.2 19.0
8/07/2015 26 2.8 13.7 16.5
1700412015 09 2.6 195 221
| 706/205 19 25 10.9 13.4
240052015 3.8 13.0 155

These data represent the highest Cumulative Impact 24 These data represent the highest Incremental Impact
hour PM, s predictions (outlined in red) as a result of the  24-hour PM, 5 predictions (outlined in blue) as a result
construction of the Project. of the construction of the Project.

A contour plot of the predicted incremental 24-hourPM,, concentrations associated with the Project
constructon are presented inFigure 10to allow examination of the distribution of particulate matter in the

area surrounding the Project.
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Figure 10 Incremental maximum 24-hour average PM ;4 concentrations \ construction scenario

Operation Scenario

Results are presented in this section for the predictions of particulate matt&SRTPM, PM s and dust
deposition), odour, Rn and other pollutants emitted from the processing of materidilsing the operational
phase of the Project . The averaging periods associated with the criterigtiese pollutants are as specified
in Table 3. The emissions adopted for this scenario reflect the operational profile of the Projaetr those

averaging periods (refeGection 5.1.2.

6.2.1 Particulate Matter
Annual Average TSP, PMy,and PM,

The predicted annual average particulate matter concentrations (as TSP,BMI PM 5) resulting from the
operation of the Project, are presented ifable 22, noting all Project related receptors have been excluded

from the incremental concentration calculations, and are presented inygtaxt at the end of the table.
The results indicate that predicted incremental concentrations of TSPy,RNd PM, 5 at residential receptor

locations represent, as a maximum:
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9.9 % of the annual average TSP criterion;
27.8 % of the annual average PMcriterion; and
15.8 % of the PM criterion.

Again, background concentrations d?M, sare noted to be relatively high, and close to the relevant criterion
(95 % of the criterion) without the addition of the Project related increnteahimpact. The addition of existing
background concentrations (referSection 4.3) results in predicted concentrations representing, as a

maximum;

43.3% of the annual average TSP criterion;
814 % of the annual average PMcriterion; and

1108 % of the annual average P} criterion.

Table 22 Predicted annual average TSP, PM,,and PM, s concentrations \ operation scenario

Annual Average Concentration ( @ w3)

Receptor
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1] IS) = = o) S = =) =
© ~ = ) ~ = o ~ =
= =} = 3} = O

o ] =] o I =1 =] o] =
£ m O £ fas] ) £ m (8}

Criterion

Max % of
e 9.9% 33.4% 43.3% 27.8% 53.6% 81.4% 15.8% 95.0% 110.8%
criterion
N1

<0.1 30.1 30.2 <0.1 13.4 13.5 <0.1

N2 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
N3 0.4 30.1 30.5 0.4 13.4 13.8 <0.1 7.6 7.7
R11 0.4 30.1 30.5 0.4 13.4 13.8 0.1 7.6 7.7
R32 0.5 30.1 30.6 0.4 13.4 13.8 0.1 7.6 7.7
R64 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R65 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R12 4.3 30.1 34.4 35 13.4 16.9 0.7 7.6 8.3
R13 0.4 30.1 30.5 0.4 13.4 13.8 0.1 7.6 7.7
R18 0.6 30.1 30.7 0.5 13.4 13.9 0.1 7.6 7.7
R19 14 30.1 315 1.2 13.4 14.6 0.4 7.6 8.0
R20 1.8 30.1 31.9 15 13.4 14.9 0.5 7.6 8.1
R21 0.9 30.1 31.0 0.8 13.4 14.2 0.2 7.6 7.8
R22 3.7 30.1 33.8 3.0 13.4 16.4 0.6 7.6 8.2
R23 3.8 30.1 33.9 3.1 13.4 16.5 0.6 7.6 8.2
R24 3.3 30.1 33.4 2.7 13.4 16.1 0.6 7.6 8.2
R25 3.3 30.1 33.4 2.7 13.4 16.1 0.6 7.6 8.2
R26 1.7 30.1 31.8 15 13.4 14.9 0.3 7.6 7.9
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Annual Average Concentration ( @ w )

9]
o

Receptor

Background ;ZU

Incremental
Background
Cumulative
Incremental
Background
Cumulative
Incremental
Cumulative

e ) N Y ) e e e e Y
e 9.9% 33.4% 43.3% 27.8% 53.6% 81.4% 15.8% 95.0% 110.8%
criterion
R27 0.6 30.1 30.7 0.5 13.4 13.9 0.2 7.6 7.8
R28A 0.6 30.1 30.7 0.5 13.4 13.9 0.2 7.6 7.8
R28B 0.5 30.1 30.6 0.5 13.4 13.9 0.1 7.6 7.7
R30A 0.6 30.1 30.7 0.5 13.4 13.9 0.1 7.6 7.7
R30B 0.6 30.1 30.7 0.5 13.4 13.9 0.1 7.6 7.7
R31A 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R31B 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R35 0.4 30.1 30.5 0.4 13.4 13.8 <0.1 7.6 7.7
R36 0.5 30.1 30.6 0.5 13.4 13.9 0.1 7.6 7.7
R38 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R4 0.4 30.1 30.5 0.3 13.4 13.7 <0.1 7.6 7.7
R40A 0.4 30.1 30.5 0.4 13.4 13.8 <0.1 7.6 7.7
R40B 0.5 30.1 30.6 0.5 13.4 13.9 0.1 7.6 7.7
R41 0.3 30.1 30.4 0.3 13.4 13.7 <0.1 7.6 7.7
R43 0.4 30.1 30.5 0.4 13.4 13.8 <0.1 7.6 7.7
R44 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R46 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R50 8.9 30.1 39.0 7.0 13.4 20.4 1.3 7.6 8.9
R59A 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R59B 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R6 0.5 30.1 30.6 0.4 13.4 13.8 <0.1 7.6 7.7
R61 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R66 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R67 0.2 30.1 30.3 0.2 13.4 13.6 <0.1 7.6 7.7
R68 0.3 30.1 30.4 0.2 13.4 13.6 <0.1 7.6 7.7
R7A 0.6 30.1 30.7 0.6 13.4 14.0 0.1 7.6 7.7
R7B 0.9 30.1 31.0 0.8 13.4 14.2 0.2 7.6 7.8
R8A 0.8 30.1 30.9 0.7 13.4 14.1 0.2 7.6 7.8
R8B 0.4 30.1 30.5 0.3 13.4 13.7 0.1 7.6 7.7
R51 5.4 30.1 5.5 4.4 13.4 17.8 0.8 7.6 8.4
R1 3.8 30.1 33.9 3.1 13.4 16.5 0.7 7.6 8.3
R2 4.1 30.1 34.2 3.2 13.4 16.6 0.8 7.6 8.4
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Annual Average Concentration ( @ w )

Receptor

Incremental
Background
Cumulative
Incremental
Background
Cumulative

Incremental
Background
Cumulative

e | | o0 | wn [ 7 | sn | sion [ 5on | o | oo
e 9.9% 33.4% 43.3% 27.8% 53.6% 81.4% 15.8% 95.0% 110.8%
criterion

R3 0.9 30.1 31.0 0.7 13.4 14.1 0.1 7.6 7.7
R48 2.9 30.1 33.0 2.4 13.4 15.8 0.5 7.6 8.1
R49A 2.5 30.1 32.6 2.1 13.4 15.5 0.4 7.6 8.0
R49B 1.9 30.1 32.0 1.6 13.4 15.0 0.3 7.6 7.9
R54 6.7 30.1 36.8 5.0 13.4 18.4 0.9 7.6 8.5
RS5) 6.9 30.1 37.0 52 13.4 18.6 0.9 7.6 8.5
R56 7.2 30.1 37.3 5.3 13.4 18.7 0.9 7.6 8.5
R58 7.2 30.1 37.3 5.4 13.4 18.8 0.9 7.6 8.5

The analysis identifies that the annual average RMriterion is predicted tobe exceeded at eight receptor
locations but these are driven by high existing background concentrations ¥9%f the criterion). Predicted

changes to existing background concentrations as a result of the Project are predictdoktoninor.

No contour plots of annual average TSPM,,0r PM, 5 are presented, given the minor contribution from the
Project at the nearest relevant sensitive receptors.
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Annual average dust deposition

Table 23 below presents the annual average dust deposition predicted as a result of theragion of the
Project. An assumed background dust deposition of 3w?month™ is presented inTable 23. Annual
average dust deposition is predicted to meet the criteria at all receptors surrougdiihe Project site where
the predicted impacts are less than 7.2 % of the incremental criterion at recejoations. No contour plot
of annual average dust deposition is presented, given the minor contribution frame tProject at the nearest

sensitive receptors.

Table 23 Predicted annual average dust deposition \ operation scenario

Annual Average Dust Deposition (g -m2-month ?)

Receptor
Incremental Impact Background Cumulative Impact

e [

<0.1
N2 <0.1 3.0 3.1
N3 <0.1 3.0 3.1
R11 <0.1 3.0 3.1
R32 <0.1 3.0 31
R64 <0.1 3.0 31
R65 <0.1 3.0 3.1
R12 <0.1 3.0 3.1
R13 <0.1 3.0 31
R18 <0.1 3.0 31
R19 <0.1 3.0 31
R20 <0.1 3.0 3.1
R21 <0.1 3.0 3.1
R22 <0.1 3.0 31
R23 <0.1 3.0 31
R24 <0.1 3.0 31
R25 <0.1 3.0 3.1
R26 <0.1 3.0 3.1
R27 <0.1 3.0 31
R28A <0.1 3.0 31
R28B <0.1 3.0 3.1
R30A <0.1 3.0 31
R30B <0.1 3.0 31
R31A <0.1 3.0 3.1
R31B <0.1 3.0 3.1
R35 <0.1 3.0 31
R36 <0.1 3.0 31
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Receptor

Annual Average Dust Deposition (g -m2-month )

Incremental Impact

Background

Cumulative Impact

Criterion

2

4

Max % of Criterion




Maximum 24-hour average PM,;and PM,5

Table 24 below presents the maximum 24-hour average Rjpnd PM, sconcentrations predicted to occur at

the nearest receptors, as a result of the Project operations. No backmconcentrations are included within

this table.

Table 24 Predicted maximum incremental 24-hour PM ,,and PM, 5 concentrations \ operation

scenario

Maximum 24-hour average concentration

Receptor N
P ([eg\m)

PMz.
Max % of criterion 34.6% 16.1%
1

N1 9 0.4
N2 3.5 0.8
N3 4.8 1.4
R11 35 1.2
R32 3.4 1.0
R64 3.4 0.8
R65 2.3 0.7
R12 13.3 2.4
R13 3.4 11
R18 3.6 17
R19 5.7 1.6
R20 7.8 2.3
R21 6.7 1.6
R22 15.1 25
R23 14.7 2.6
R24 12.6 2.7
R25 14.6 3.1
R26 9.2 2.3
R27 3.9 14
R28A 3.8 1.6
R28B 3.5 14
R30A 3.7 1.0
R30B 4.1 1.1
R31A 3.1 1.0
R31B 3.0 0.9
R35 3.1 0.9
R36 4.5 11
R38 3.2 11
R4 35 0.7
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Maximum 24-hour average concentration

Receptor ~
: ([6\m*)

PM:s

3.1

R40A 0.9
R40B 3.9 11
R41 2.4 0.8
R43 4.4 0.9
R44 2.4 0.6
R46 4.6 11
R50 17.3 4.0
R59A 2.9 0.7
R59B 3.4 0.7
R6 3.7 1.0
R61 3.7 1.3
R66 3.0 0.8
R67 2.7 0.8
R68 3.2 0.8
R7A 5.0 12
R7B 5.9 1.3
R8A 5.1 25
R8B 3.9 1.4
R51 29.7 5.4

R1 12.7 2.9
R2 18.3 4.1
R3 8.5 14
R48 21.8 3.9
R49A 18.2 3.7
R49B 15.0 3.1
R54 23.8 4.0
R55 27.0 5.0
R56 24.2 4.0
R58 33.2 5.9

The predicted maximum 24-hour average Plyand PM s concentrations resulting from the operation of the
Project, with background included are presented ifable 25 and Table 26 respectively. These results as
presented, demonstrate that even with the addition of background concentratiott®& cumulative impacts

are not in exceedance of the relevant criterion.

Results are presented in TabR5 and Table 26 for those receptors at which the greatest impacts have been

predicted.
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The left side of the tables show the predicted concentration on days with the highegtdpted cumulative
impact (generally driven by elevated regional background), and the right sgfews the total predicted

concentration on days with the highest predicted incremental concentrations respectively.

For PM, the maximum cumulative impact (the left hand side @fble 25), and the maximum incremental
impact (the right hand side offable 25) are both predicted at Receptor BO.

For PM 5, the maximum cumulative impact (the left hand side ©&ble 26) is predicted at Receptor R23, and

the maximum incremental impact (the right hand side d&ble 26) predicted at Receptor BO.

Again, where there are predicted exceedances of the criteria, these are driven blg bigsting background
concentrations, with predicted changes to existing background concentrations asesult of the Project

relatively minor. The analysis indicates that no exceedances of the 24-hour aweiragact assessment criteria

for PM,,or PM, 5 are likely to occur, as a result of the operation of the Project in itself.

Table 25 Summary of contemporaneous impact and background

24-hour average PM ,, concentration

([io\m™®) - Receptor R50

\ PMy,\ operation scenario
24-hour average PM ,, concentration

([ig\m™®) - Receptor R50

Incremental Cumulative Incremental Cumulative
impact Background
9.2 255
2.9 17.0 5.7 22.7
5.7 16.1 10.4 26.5
3.6 15.3 10.3 25.6
6.8 15.1 12.2 27.3
3.9 14.9 8.4 23.3
9.1 14.8 13.7 28.5
21 14.7 4.1 18.8
7.1 14.5 11.8 26.3
6.7 9.4 23.9

These data represent the highest Cumulative Impact 24 These data represent the highest Incremental Impact

hour PM, s predictions (outlined in red) as a result of the  24-hour PM, 5 predictions (outlined in blue) as a result

operation of the Project.

Table 26 Summary of contemporaneous impact and background

24-hour average PM , 5 concentration

2.4

([y\m) - Receptor R23

Incremental
Impact

of the operation of the Project.

Cumulative Incremental

Background

\ PM, s\ operation scenario
24-hour average PM ,; concentration

([ig\m®) - Receptor R50

Cumulative
Impact

51

3.9 7.7

13.8 17.2

4.5 7.9
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24-hour average PM , ; concentration 24-hour average PM , ; concentration

([y\m®) - Receptor R23 ([y\m®) - Receptor R50

Incremental Cumulative Incremental Cumulative
Background Background
Impact Impact Impact Impact

2.0 210 23.0 3.4 8.2
11 20.6 21.7 3:2 2.3 5.5
2.4 19.2 21.6 3.2 3.3 6.5

12052015
1.7 195 21.2 |_| 3.1 5.0 8.1

15 19.6 21.1 _ 2.8 15.2 18.0
2.1 17.6 19.7 _ 2.8 4.9 7.7

These data represent the highest Cumulative Impact 24  These data represent the highest Incremental Impact

hour PM, ; predictions (outlined in red) as a result of the  24-hour PM, 5 predictions (outlined in blue) as a result
operation of the Project. of the operation of the Project.

Contour plots of the predicted incremental 24-houPM,,concentrations associated with the Project operation
are presented inFigure 11to allow examination of the distribution of particulate matter in the area
surrounding the Project.
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Figure 11 Incremental maximum 24-hour average PM ;4 concentrations \ operation scenario

6.2.2 Nitrogen Dioxide

Table 27 below presents both the 1-hourly and annual averadd¢O, concentrations resulting from the
operation of the Processing PlantResults indicate predicted cumulative impacts do not exceed the relevant

cumulative impact assessment criterion at any receptor location, with results repitésg as a maximum:

81.5% of the 1-hour criterion; and

19.5% of the annual average criterion.

The method adopted in the assessment of N@oncentrations assumes that the maximum background NO
concentrations are added to the maximum predicted NOncrement at each receptor, presenting highly

conservative approximation of impacts.

A contour plot of the maximum 1-hour N@ (as NQ) impacts surrounding the Project site is presented in
Figure 12
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Table 27 Predicted hourly annual average nitrogen dioxide concentrations

Nitrogen dioxide (NO ,) concentration ( [6g m3)

Criterion
oy
criterion
N1 16.5 98.4 114.9 <0.1 10.9 11.0
N2 27.3 98.4 125.7 0.1 10.9 11.0
N3 25.6 98.4 124.0 0.2 10.9 11.1
R11 30.7 98.4 129.1 0.3 10.9 11.2
R32 20.7 98.4 119.1 0.2 10.9 11.1
R64 29.9 98.4 128.3 0.2 10.9 11.1
R65 26.6 98.4 125.0 0.1 10.9 11.0
R12 94.6 98.4 193.0 0.4 10.9 11.3
R13 30.6 984 129.0 0.3 10.9 11.2
R18 59.1 98.4 157.5 0.4 10.9 11.3
R19 53.2 98.4 151.6 1.2 10.9 12.1
R20 53.0 984 151.4 1.1 10.9 12.0
R21 65.9 98.4 164.3 0.5 10.9 11.4
R22 102.0 98.4 200.4 0.4 10.9 11.3
R23 76.5 984 174.9 0.5 10.9 11.4
R24 58.2 98.4 156.6 0.5 10.9 11.4
R25 75.2 98.4 173.6 0.6 10.9 11.5
R26 78.4 984 176.8 0.5 10.9 11.4
R27 37.0 98.4 135.4 0.3 10.9 11.2
R28A 325 98.4 130.9 0.3 10.9 11.2
R28B 35.0 984 133.4 0.3 10.9 11.2
R30A 221 98.4 120.5 0.2 10.9 11.1
R30B 27.3 98.4 125.7 0.2 10.9 11.1
R31A 294 984 127.8 0.2 10.9 11.1
R31B 21.4 98.4 119.8 0.2 10.9 11.1
R35 26.3 98.4 124.7 0.2 10.9 11.1
R36 32.3 984 130.7 0.2 10.9 11.1
R38 31.0 98.4 129.4 0.2 10.9 11.1
R4 22.4 98.4 120.8 <0.1 10.9 11.0
R40A 20.7 98.4 119.1 0.2 10.9 11.1
R40B 25.1 98.4 123.5 0.2 10.9 11.1
R41 27.3 98.4 125.7 0.2 10.9 11.1
R43 23.7 98.4 122.1 0.2 10.9 11.1
R44 19.5 98.4 117.9 0.1 10.9 11.0
R46 25.3 98.4 123.7 0.2 10.9 11.1
R50 66.5 98.4 164.9 0.8 10.9 11.7
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Criterion

Max % of

criterion
R59A
R59B
R6
R61
R66
R67
R68
R7A
R7B
R8A
R8B
R51
R1
R2
R3
R48
R49A
R49B
R54
R55
R56
R58

22.1021.FR1V2

Final

Nitrogen dioxide (NO ,) concentration ( [ay m)

1 hour

Annual Average

41.5% 40.0% 81.5% 17.6% 19.5%

26.4
13.7
25.0
35.4
29.2
28.2
26.0
31.0
39.0
48.4
33.0
60.3
212.0
74.2
3.3
39.6
31.2
26.4
46.9
53.6
46.9
54.1

98.4 124.8

98.4 112.1 0.1
98.4 123.4 0.2
98.4 133.8 0.1
98.4 127.6 0.1
98.4 126.6 0.1
98.4 124.4 0.1
98.4 129.4 0.2
98.4 137.4 0.3
98.4 146.8 0.4
98.4 131.4 0.3
98.4 158.7 0.4
98.4 310.4 0.8
98.4 172.6 1.7
98.4 131.7 0.2
98.4 138.0 0.3
98.4 129.6 0.3
98.4 124.8 0.3
98.4 145.3 0.3
98.4 152.0 0.3
98.4 145.3 0.3
98.4 152.5 0.3
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10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
10.9
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11.0
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11.2
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Figure 12 Incremental maximum 1-hour average NO , concentrations \ operation scenario

6.2.3  Sulphur Dioxide

Table 28 below presents the predicted 10-minute, 1-hourly, 24-hourly and namal average SO,
concentrations, resulting from the operation of the Processing Plafesults indicate predicted cumulative
impacts do not exceed the relevant cumulative impact assessment criterion at aggp®r location, with

results representing, as a maximum:

35.4% of the 10-minute criterion;
31.3% of the 1-hour criterion;
7.9% of the 24-hour criterion; and

2.9% of the annual average criterion.
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Table 28 Predicted sulphur dioxide concentrations \ operation scenario

Sulphur dioxide (SO,) concentration ( Ry wm?)

Gl o owm

of . . ] . . 31.3% . . . 1.7% 1.3% 2.9%
criterion

N1 18.1 36.9 55.0 12.6 28.5 41.1 0.8 5.7 6.6 <0.1

N2 23.4 36.9 60.3 16.3 28.5 44.8 2.3 5.7 8.1 <0.1 0.8 0.8
N3 36.5 36.9 73.4 255 28.5 54.0 2.8 5.7 8.5 0.2 0.8 0.9
R11 60.5 36.9 97.4 42.3 28.5 70.8 4.3 5.7 10.0 0.2 0.8 1.0
R32 24.0 36.9 60.9 16.8 28.5 45.3 2.3 5.7 8.1 <0.1 0.8 0.8
R64 25.7 36.9 62.6 17.9 28.5 46.4 2.6 5.7 8.3 <0.1 0.8 0.8
R65 18.8 36.9 55.7 13.1 28.5 41.6 1.6 5.7 7.3 0.1 0.8 0.9
R12 214.9 36.9 251.8 150.2 28.5 178.7 10.0 5.7 15.7 0.4 0.8 12
R13 54.4 36.9 91.3 38.1 28.5 66.6 5.2 5.7 10.9 0.2 0.8 1.0
R18 43.1 36.9 80.0 30.1 28.5 58.6 4.0 5.7 9.7 0.4 0.8 1.1
R19 89.7 36.9 126.6 62.7 28.5 91.2 10.8 5.7 16.5 1.0 0.8 18
R20 125.5 36.9 162.4 87.7 28.5 116.2 11.7 5.7 17.4 1.0 0.8 1.7
R21 74.6 36.9 1115 52.1 28.5 80.6 3.6 5.7 9.3 0.2 0.8 1.0
R22 187.4 36.9 224.3 130.9 28.5 159.4 7.9 5.7 13.7 0.4 0.8 11
R23 150.1 36.9 187.0 104.9 28.5 133.4 11.7 5.7 17.5 0.4 0.8 11
R24 105.8 36.9 142.7 74.0 28.5 102.5 11.5 5.7 17.2 0.4 0.8 1.1
R25 93.1 36.9 130.0 65.1 28.5 93.6 12.3 5.7 18.0 0.3 0.8 11
R26 72.0 36.9 108.9 50.3 28.5 78.8 6.6 5.7 12.3 0.2 0.8 1.0
R27 41.9 36.9 78.8 29.3 28.5 57.8 2.9 5.7 8.6 0.1 0.8 0.9
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Sulphur dioxide (SO,) concentration ( Ry m )

el

of . . 35.4% . . . . 2.5% . 1.7% 1.3% 2.9%
criterion

R28A 40.1 36.9 77.0 28.0 28.5 56.5 2.6 5.7 8.3 0.1
R28B 39.4 36.9 76.3 27.6 28.5 56.1 2.7 5.7 8.4 0.1 0.8 0.9
R30A 32.7 36.9 69.6 22.9 28.5 51.4 4.0 5.7 9.7 0.1 0.8 0.9
R30B 32.3 36.9 69.2 22.6 28.5 51.1 4.4 5.7 10.1 <0.1 0.8 0.8
R31A 24.5 36.9 61.4 17.1 28.5 45.6 17 5.7 7.4 <0.1 0.8 0.8
R31B 35.0 36.9 71.9 24.5 28.5 53.0 2.2 5.7 7.9 <0.1 0.8 0.8
R35 27.8 36.9 64.7 19.4 28.5 47.9 3.5 5.7 9.2 0.2 0.8 0.9
R36 19.6 36.9 56.5 13.7 28.5 42.2 3.4 5.7 9.1 0.2 0.8 0.9
R38 20.8 36.9 57.7 14.6 28.5 43.1 3.2 5.7 8.9 0.1 0.8 0.9
R4 30.4 36.9 67.3 21.2 28.5 49.7 17 5.7 7.4 0.1 0.8 0.9
R40A 18.7 36.9 55.6 13.1 28.5 41.6 2.4 5.7 8.1 0.1 0.8 0.9
R40B 26.2 36.9 63.1 18.3 28.5 46.8 2.5 5.7 8.2 0.2 0.8 0.9
R41 17.9 36.9 54.8 12.5 28.5 41.0 2.7 5.7 8.4 0.1 0.8 0.9
R43 23.8 36.9 60.7 16.6 28.5 45.1 3.0 5.7 8.7 0.1 0.8 0.9
R44 17.6 36.9 54.5 12.3 28.5 40.8 18 5.7 7.5 <0.1 0.8 0.8
R46 27.8 36.9 64.7 19.4 28.5 47.9 8.8 5.7 9.0 0.2 0.8 0.9
R50 80.0 36.9 116.9 55.9 28.5 84.4 10.1 5.7 15.8 0.6 0.8 14
R59A 25.3 36.9 62.2 17.7 28.5 46.2 2.0 5.7 7.7 0.1 0.8 0.9
R59B 18.0 36.9 54.9 12.5 28.5 41.0 2.9 5.7 8.6 0.1 0.8 0.9
R6 54.2 36.9 91.1 37.9 28.5 66.4 3.7 5.7 9.5 0.2 0.8 1.0
R61 28.4 36.9 65.3 19.9 28.5 48.4 2.9 5.7 8.6 <0.1 0.8 0.8
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Sulphur dioxide (SO,) concentration ( Ry m=)

o) . ] 5.0% 31.3% 5.4% 2.5% 7.9% 1.7% 1.3% 2.9%
criterion

R66 32.1 36.9 69.0 22.4 28.5 50.9 0.1
R67 25.3 36.9 62.2 17.7 28.5 46.2 1.8 5.7 7.5 0.1 0.8 0.9
R68 28.5 36.9 65.4 19.9 28.5 48.4 2.1 5.7 7.8 0.1 0.8 0.9
R7A 55.7 36.9 92.6 38.9 28.5 67.4 5.3 5.7 11.0 0.3 0.8 11
R7B 69.1 36.9 106.0 48.3 28.5 76.8 8.1 5.7 13.8 0.5 0.8 12
R8A 83.1 36.9 120.0 58.1 28.5 86.6 3.8 5.7 9.5 0.4 0.8 12
R8B 43.0 36.9 79.9 30.0 28.5 58.5 5.9 5.7 11.6 0.2 0.8 1.0
R51 132.8 36.9 169.7 92.8 28.5 121.3 12.6 5.7 18.3 0.4 0.8 1.2
R1 15199 36.9 196.8 111.8 28.5 140.3 12.4 5.7 18.1 0.6 0.8 13
R2 209.4 36.9 246.3 146.4 28.5 174.9 10.3 S, 1/ 16.0 0.9 0.8 1.7
R3 34.3 36.9 71.2 23 28.5 52.4 3.1 5.7 8.8 0.2 0.8 0.9
R48 40.4 36.9 77.3 28.2 28.5 56.7 4.7 5.7 10.4 0.3 0.8 1.0
R49A 46.6 36.9 83.5 SPAS 28.5 61.0 6.6 S, 1/ 12.3 0.3 0.8 1.0
R49B 40.7 36.9 77.6 28.4 28.5 56.9 6.1 5.7 11.8 0.2 0.8 1.0
R54 146.8 36.9 183.7 102.6 28.5 131.1 7.9 5.7 13.6 0.3 0.8 1.0
R55 159.5 36.9 196.4 111.5 28.5 140.0 7.7 S, 1/ 13.4 0.3 0.8 11
R56 155.9 36.9 192.8 108.9 28.5 137.4 8.1 5.7 13.8 0.3 0.8 11
R58 94.2 36.9 131.1 65.9 28.5 94.4 12.1 5.7 17.8 0.4 0.8 11
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6.2.4 Hydrogen Chloride and Chlorine

Table 29 below presents predicted average incremental 1-hour average concentrationsHE€l and Cl,
resulting from the operation of the Processing Plant. Results indicate predidtegacts do not exceed the

relevant impact assessment criterion at any receiver location, with results repteggras a maximum:

9.2 % of the HCI criterion; and
<0.1 % of tke C}, criterion.

Table 29 Predicted maximum 1-hour average concentrations \ other pollutants \ operation

scenario

Maximum 1-hour average concentration

Receptor ([ay\m3)

cl,

N1 1.6 <0.1
N2 1.9 <0.1
N3 2.9 <0.1
R11 2.8 <0.1
R32 2.8 <0.1
R64 1.7 <0.1
R65 0.8 <0.1
R12 11.7 <0.1
R13 2.9 <0.1
R18 3.3 <0.1
R19 3.2 <0.1
R20 5.8 <0.1
R21 6.0 <0.1
R22 7.3 <0.1
R23 7.5 <0.1
R24 12.9 <0.1
R25 11.0 <0.1
R26 9.3 <0.1
R27 4.4 <0.1
R28A 5.7 <0.1
R28B 4.1 <0.1
R30A 2.2 <0.1
R30B 1.8 <0.1
R31A 2.1 <0.1
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Criterion [6@\m™ 140

Receptor

Maximum 1-hour average concentration

([@\m*)

HCI

22.1021.FR1V2
Final

R31B
R35
R36
R38

R4

R40A

R40B
R41
R43
R44
R46
R50

R59A

R59B

R6
R61
R66
R67
R68
R7A
R7B
R8A
R8B
R51

R1

R2

R3
R48

R49A

R49B
R54
R55
R56
R58

2.3
15
1.7
15
1.2
21
15
1.2
15
15
1.4
7.5
0.6
1.2
2.4
2.3
0.8
0.8
0.9
25
3.6
11.7
4.0
2.6
10.4
14.0
4.0
2.6
S
3.0
3.7
4.2
4.5
35
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<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
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No contour plots of HCI or Glimpacts are presented given the minor concentrations predicted.

6.2.5 Odour

Presented inTable 30 are the 99" percentile 1-second average odour concentrations predicted at the
surrounding receptor locations, as a result of the operation of the Projedhe predicted 99 percentile 1-
second nose response time odour concentrations are compared against teéevant odour assessment
criterion, as discussed ifection 3.1.3 The predicted concentrations are anticipated to be 32 % of the

relevant criterion at all surrounding receptors.

No contour plot of odour impacts are presented given the minor concentrationseglicted.

Table 30 Predicted 99" percentile odour concentrations

99th percentile 1-hour average
Receptor
odour (OU)

T T S
Max. % of criterion 32.0%

N1 <0.1
N2 0.3
N3 0.3
R11 0.2
R32 0.3
R64 0.3
R65 0.2
R12 0.5
R13 0.2
R18 0.2
R19 0.3
R20 0.4
R21 0.4
R22 0.6
R23 0.7
R24 0.8
R25 0.8
R26 0.7
R27 0.4
R28A 0.4
R28B 0.4
R30A 0.4
R30B 0.4
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99th percentile 1-hour average

Receptor
odour (OU)

Max. % of criterion 32.0%
0.3

R31A
R31B 0.3
R35 0.3
R36 0.3
R38 0.2
R4 0.2
R40A 0.2
R40B 0.3
R41 0.2
R43 0.3
R44 0.2
R46 0.3
R50 1.9
R59A 0.2
R59B 0.1
R6 0.2
R61 <0.1
R66 0.2
R67 0.2
R68 0.2
R7A 0.2
R7B 0.2
R8A 0.3
R8B 0.2
R51 0.6
R1 0.5
R2 0.4
R3 0.4
R48 1.1
R49A 1.2
R49B 1.0
R54 0.7
R55 0.7
R56 0.6
R58 0.8
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6.2.6 Radon

Predicted maximum hourly, 24-hour and annual Rn concentrations are preserntetlable 31 The predicted

maximum radon concentrations are shown to be well below the recommended referemevels as outlined

in Section 3.4 for both households and workplaces at all receptor locations.

Table 31 Predicted maximum radon concentrations
Maximum concentration

Receptor (bg-m?)

24 hour Annual




Maximum concentration

Receptor




7. GREENHOUSE GAS ASSESSMENT

This section presents the results of the GHG assessment and compares estimated direct emmiggala with

NSW and Australian totals. Opportunities for GHG management and mitigation arespnted inSection 8.2.

Based on the activity data for the operation of the Project and the emission fastoutlined inSection 5.2,
annual GHG emissions have been calculated and are presentetiinle 32. The Project is calculated to result
in direct (scope 1) GHG emissions3#4 217.6 tCO,-e per annum.

Table 32 Calculated Project GHG emissions

Note: (A) provided by Carbon-X

A comparison of the calculated direct (scope 1) GHG emissions associated with the Progcsaéustralian
and NSW total emissions in 2019 is presentedimble 33. Scope 2 and scope 3 emissions are not compared
with Australian and NSW total emissions as this results in double countihgmissions (e.g. the electricity

supplier would report emissions associated with energy production as a Scope 1 em)ssi



Table 33 Project GHG emissions in context

Project Phase Emissions (t CO,-e per annum)

Project NSW (2019) Australia (2019)

Total Total
136 579000 529 298 000

Operation 324217.6 0.24% 0.06 %

These data indicate that the operation of the Project would contribute 0%6of Australian total GHG
emissions 0.24 % of NSW total GHG emissions in 2019. These emissions are deanfapproximately 70 %)
by the emission of C@during ore processing at the Processing Plant.

Scope 1 emissions reported in the AQIA for the original approval (PEL, 2013 esdculated be lower than
those presented above. However, those estimates did not include the emissions@f sulting from ore

processing.
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8. MITIGATION AND MONITORING

Air Quality

Emission controls will be employed at the Project Site during both construction apdration. The following
sections describe those controls, with some of them (where quantifiable reductiors available in the
literature) being applied in this modelling assessment, with others being applied,rni able to be adopted

in the assessment.

Development consent conditions were provided for the Project following theiginal approval. Where

relevant, these are re-committed to in following sections.

8.1.1 Construction

A summary of the emissions reductions measures that would be adopted as pathe Project construction

is presented inTable 34. These emission reductions are outlined in the NPl EETM for Mining (NP1, 202)
relevant AP-42 documentation (US EPA, 1995). They are also consistent eittottitrol factors adopted in

the AQIA supporting the original approval (PEL, 2013).

Table 34 Summary of emission reduction methods adopted as part of Project construction

Emission control method Control efficiency (%)

Application of water on haulage routes 75

While dust emissions from construction activities can have impacts on local air qualityadtsgare typically of

a short duration and relatively easy to manage through commonly appliedstigontrol measures.

During unfavourable meteorological conditions, such as when it is dry and wijndiyst emissions may be
higher requiring specific corrective measures. A Construction Air Quality Managen®an (CAQMP) would
be prepared prior to construction and would identify triggers and procedurder dealing with these

conditions.

In addition to the measures adopted in this AQIA, as presented Tiable 34, additional gocedures for

controlling dust impacts during construction will include, but not necessalitylimited to the following.

Application of gravel to disturbed areas where possible.

Rehabilitation / cover crops where possible and on exposed areas.

Modifying working practices by limiting excavation during periods of high winds.

Limiting the extent of clearing of vegetation and topsoil to the designated fooitgt required for
construction and appropriate staging of any clearing.

Confining all vehicles on-site to designated routes with speed limits enforced.
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Controlling and reducing trips and trip distances where possible, for exampie doordinating

delivery and removal of materials to avoid unnecessary trips.

Based on the above, the quantification of particulate matter emissions during thastouction phase can be
viewed as a conservative approximation of the emissions which might be anticipated in reafitithe impacts
presented inSection 6 should be viewed with that in mind.

8.1.2 Operation

A summary of the emissions reductions measures that would be adopted as pathe Project operation is
presented inTable 35. These emission reductions are outlined in the NPI EETM for Mining (NRR2)and

relevant AP-42 documentation (US EPA, 1995). Once again, theyals@ consistent with the control factors
adopted in the AQIA supporting the original approval (PEL, 2013).

Table 35 Summary of emission reduction methods adopted as part of Project operation

Emission control method Control efficiency (%)

Water sprays on drill rig 70
Application of water on haulage routes 75
Application of water sprays on materials screening operations 83
High moisture content of SRSF 30

Air quality will need to be managed to ensure that emissions from mining do not trilpute to exceedances
of the NSW EPA air quality criteria. This may involve the implementation of emiss@mtrols to minimise
emissions and the implementation of modifications to mining under dry conditionsemhwinds have the

potential to transport dust from mining activities to occupied receptors, fexample.

As per the Development Consent conditions for the approved developmentjetailed operational Air Quality
Management Plan (AQMP) will be developed in consultation with the relevant regulatmuthorities. This

plan will:

be prepared in consultation with the EPA, and be submitted for appropébr to the commencement
of construction activities under any consent, unless the Secretary agrees otherwise;
describe the measures that would be implemented to ensure compliance with air qualitgria and
operating conditions of any consent
describe the proposed air quality management system
include an air quality monitoring program that:
X Adequately supports the proactive and reactive air quality management system;
X Evaluates and reports on:
- The effectiveness of the air quality management system; and

- Compliance with the air quality operating conditions
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X Defines what constitutes an air quality incident, and includes a protocol for identifyand
notifying the Department and relevant stakeholders of any air quality incidents]j an
X Include procedures and a schedule for the preparation of emissions validation repéor

the processing plant during the operation of the development.

Furthermore, prior to undertaking any development on the site, thpplicant will ensure that there is a

suitable meteorological station operating in the vicinity of the site that:

complies with the requirements in the Approved Method for Sampling of Air Pollutam NSW

guidelines; and
is capable of measuring temperature inversion conditions (Stability category) deteechiby the

sigma-theta method in accordance with the NSW Industrial Noise Policy, unless a suitdigienative

is approved by the Secretary following consultation with the EPA.

In relation to odour, and as per the Development Consent conditions essted with original approval, the

Applicant will ensure that no offensive odours, as defined under the POEO Act, ardtethfrom the site.

With reference to the Development Consent conditions associated with thagioal approval, the Applicant

commits to:

Implementing all reasonable and feasible measures to minimise the:

X Odour, fume, dust and radon emissions of the development;
X Gaseous emissions from the ore processing facility; and
X Greenhouse gas emissions from the site

minimise the surface disturbance of the site
Operate a comprehensive air quality management system that uses a combination of priegict

meteorological forecasting and real-time air quality monitoring data to guideet day to day planning
of mining operations and implementation of both proactive and reactive air quglitnitigation
measures to ensure compliance with the relevant conditions of any consent.

minimise the air quality impacts of the development during adverse meteorological ditions and

extraordinary events to the satisfaction of the Secretary.

8.1.3 Processing Plant

The following mitigation measures would be put in place to minimise emissions to atmospHerm the

processing plant:

The use of spray curtains would be adopted at all crushers and miscellaneous transfersifeady

located within enclosures).
A bag house would be used to capture particulate matter from the grinding mill.
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Emissions from the stacks and vents would be regulated by operating within the prieedrin-stack
concentrations limits. This would be initially determined through the detailed desidrage and
verified by in-stack monitoring.

Periodic extractive monitoring would be undertaken to demonstrate compliance with in-stack limits.
This may be required to be completed every 3 months for the first year of operatiamnd then
annually if compliance is easily achieved.

A regular and documented maintenance and inspection program would be implentech for all

plant items where emissions to air is deemed likely.

With reference to the Development Consent conditions associated with the origiapproval, prior to

commissioning the ore processing facility, the Applicant commits to:
finalise the detailed design of the emission control measures at the ore processing fadliénsure:

X It has TM-1 compliant sample ports so sampling of ¢fifl[=[2[£[T[c [°[-[ T Tc[I[2[°3[ [¥alc [°[-[-[«[c[-[«[c]
Approved Methods for the Sampling and Analysis of Air Pollutants in NSW&(Qdr its latest
version); and

X Compliance with the minimum stack height detailed in this AQIA, unless othenaigeed
with the EPA; and
X Prepare a revised air quality impact assessment to predict the emission fod#heslopment

at surrounding sensitive receivers based on the final design of the ore preags facility, in

consultation with the EPA and the satisfaction of the Secretary.

Within 1 month of commissioning the ore processing facility, unless ther&acy agrees otherwise,
the Applicant shall prepare an emissions validation report, which includes nwoimig to compare the
actual emissions with:

X the predicted emissions in this AQIA; and

X the criteria inSection 3, in consultation with the EPA to the satisfaction of the Secretary.

Greenhouse Gas

The AQMP will include a section on the sources and management of GHG at the Pr&itet

The Applicant will track energy consumption and greenhouse gas emissions, éistabargets for reduction

and facilitate assessment and reporting against targets for reduction.

Light vehicles, dump trucks, loaders, drills, graders and any other mobileigapent will all undergo regular
maintenance on site. They will be serviced by a mobile maintenance department in thsite workshop to

ensure they are operating within required specifications.

The Applicant is committed to continue to investigate ways to minimise the emission BGGwhich may

include:

22.1021.FR1V2 MITIGATION AND MONITORING Pag86
Final Dubbo Project Modification 1 - Air Quality Impact Assessment



maximise energy efficiency as a key consideration in the development of the Projeat.ekample,
significant savings of GHG emissions (through increased energy efficiency) can be actigwathe
planning decisions which minimise haul distances for ore and waste rock trartspmd therefore
fuel use;

improving energy use and efficiency;

considering the use of alternative fuels where economically and practically feasible;

the review of mining practices to minimise double handling of materials and ensuringf thre and
overburden haulage is undertaken using the most efficient routes;

ongoing scheduled and preventative maintenance to ensure that diesel and eleatly powered
plants operate efficiently;

developing targets for greenhouse gas emissions and energy use, and monitor gepbrt against
these;

implementing a detailed energy monitoring programme. This would include monitoring the
electricity and diesel usage on-site to identify the main sources of greenhouse grasssions and
apply appropriate reduction mechanisms where possible;

regular maintenance of diesel powered equipment to ensure operation at peak efficiency
dedicating a number of trucks for each digging unit to minimise truck wait times;

ensuring that dump trucks are fully loaded to maximise productivity and efficiency;

conducting a baseline study of energy use; and

assessing lighting plant efficiency;

The Applicant is also committed to reviewing any schemes which may provide opportutatyeduce GHG

emissions and increase productivity, under the NSW Government Net Zero PtageSl: 20202030.
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9. CONCLUSION

RWC Ltd has engaged Northstar on behalf ASM to perform an AQIA for theprsed modification to
approved operations at a small-scale open ore and rare metals mine located in tlemt@l West of NSW,
approximately 25 km south of Dubbo.

This AQIA forms part of the documentation to accompany the development modifion for the Project

under Part 4 of theEnvironmental Planning and Assessment AL®79)

The AQIA has been performed in accordance with the NSW EPA Approved Methodsudtent and includes
a detailed description of the construction and operational phase activities to figrformed as part of the
Project and includes a description of the management measures that will be employedniaimise air
pollutant generation. The locations of surrounding sensitive receptocdtions, a description of existing air

guality and meteorology, and a description of the method used to assesdeutial impacts are also provided.

The potential air quality impacts at all the identified receptor locations are presenitedsection 6 which

documents these predictions as:

Incremental impact \ relates to the concentrations predicted as a result of the construction and
operation of the Project in isolation.
Cumulative impact \ relates to the concentrations predicted as a result of the construction and

operation of the Project PLUS the background air quality concentrations discussegkittion 4.3.

The AQIA indicates that minor exceedances of the annual average Pdviteria may be experienced at up to
eight nearby sensitive receptors during both construction and operation dietProject, although this is
dominated by the already high PMs concentration (95 % of the criterion, without the impact of the Project
added). A number of particulate matter controls would be employed duringotthh construction and
operational activities, which were not able to be robustly included in the modellaggessment. The addition
of these measures, throughraAir Quality Management Plan, should ensure that emissions are minimised,
and the likelihood of those predicted exceedances occurring in reality, would berespondingly lower.
Maximum 24-hour average Pl concentrations are predicted to achieve the criteria at all surrounding
receptor locations.

Predicted emissions oPM,, NO,, SO, odour, Rn, HCI and Glere also assessed taking into consideration
the operation of the processing plant. Based upon the assumptions améthodology presented in the

report, the predicted results indicate no exceedances of the relevant impact assessoréatia.
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In relation to greenhouse gas, the assessment indicates that direct emissions iassdavith the Project are
likely to be of the order of approximately 324.2 kt G& per annum. Scope 1 emissions are dominated by
process emissions of CO Indirect electricity emissions represent emissiaisapproximately 247.9 kt CQe
per annum. The Applicant is committed to continue to investigate ways to minintise emission of GHG,
and to reviewing any schemes which may provide opportunity to reduce GHmissions and increase

productivity, under the NSW Government Net Zero Plan Stage 1:@@®30.
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APPENDIX A

Report Units and Common Abbreviations



Units Used in the Report

All units presented in the report follow the International System of Units (SI) eations, unless derived from
references using non-Sl units. In this report, units formed by theision of SI and non-SI units are expressed
as a negative exponent, and do not use the solidus (/) symbol. For example:

x 50 micrograms per cubic metre would be presented as 582 wi’and not 50[d@/m?; and,
x 0.2 kilograms per hectare per hour would be presented as Q&[ w2 and not 0.2 kg/ha/hr.

Table A1 Common Abbreviations

Abbreviation







APPENDIX B

Meteorology



As discussed irSection 4.2 a meteorological modelling exercise has been performed to characterise the
meteorology of the Project Site in the absence of site-specific measurements. The nmetegical modelling
has been based on measurements taken at a number of surrounding automatic weatstations (AWS)

operated by the Australian Government Bureau of Meteorology (BoM).

A summary of the relevant AWS is provided irable Bland also displayed irFigure B1

Table B1 Details of the meteorological monitoring surrounding the Project Site

Approximate Approximate
Site Name Source Location (UTM) Distance
Dubbo Airport AWS #065070 BoM 648 446 6 434 023 254
Parkes Airport AWS #065068 BoM 615932 6333824 83.1
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Figure B1 Meteorological monitoring stations surrounding the Project Site




Meteorological conditions at Dubbol[.[-[UP[[u[-[c [.[S[-[c [«[a[*[[c F¥[TTx[c [Tl [~[x[8[c [*[c [S[T[TM°[-[*[Tc [
representative dataset for use in dispersion modelling. Annual wind roses for the mestnt years of data
(2015 to 2@0) are presented inFigure B2.

Figure B2 Annual wind roses 2015 to 2020, Dubbo Airport AWS

The wind roses indicate that from 2015 to 20, winds at Dubbo Airport AWS shows a predominant east, east

south-easterly and east north-easterly component to the wind direction.

The majority of wind speeds experienced &ubbo Airport AWS over the 6-year period, 2015 to 20 are
generally in the range <3 metres per second (&) to 5.5m &/ with the highest wind speeds (greater than
8 [° wlY occurring from an easterly or east norteasterly direction, although winds of this speed are also
observed from the southwest and north north-westerly. Winds of this speed a frequent, occurring
during approximately 86 of the observed hours over the 6-year period at Dubbo Airport AWEalm winds

(<0.5m /) occur during 2.6% of hours on average across the 6-year period.

Given the wind distributions across the years examined, data for the year 2015 has selented as being

appropriate for further assessment, as it best represents the general trend acros$thear period studied.
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Presented inFigure B3 are the annual wind rose for the 2015 to 20 period and the year 2015 and iRigure
B4 the annual wind speed distribution for Dubbo Airport AWS. These figunedi¢ate that the distribution of

wind speed and direction in 2015 is very similar to that experienced across the Ioteyen period.

It is concluded that conditions in 2015 may be considered to provide a suitabjyresentative dataset for use

in dispersion modelling.

Figure B3 Annual wind roses 2015 to 2020, and 2015 Dubbo Airport AWS
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Figure B4 Annual wind speed distribution \ Dubbo Airport AWS

Meteorological Modelling

The BoM data adequately covers the issues of data quality assurance, howeveliinited by its location
compared to the Project Site. To address these uncertainties, a multi-phased assads of the

meteorological data has been performed.

In absence of any measured onsite meteorological data, site representative meteorologica fat this
Project was generated using the CALMET meteorological model in a format suitable for usittte CALPUFF

dispersion model (refeSection 4.2).

CALMET is a meteorological model that develops wind and temperature fields on aghdenensional gridded
modelling domain. Associated two-dimensional fields such as mixing height, surface cheniatits, and
dispersion properties are also included in the file produced by CALMET. Thepotated wind field is then
modified within the model to account for the influences of topography, as well affefential heating and
surface roughness associated with different land uses across the modelling domBese modifications are
applied to the winds at each grid point to develop a final wind field and thtiee final wind field reflects the

influences of local topography and current land uses.
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In this study, CALMET has been run in no-observations (no-obs) modeéng gridded prognostic data
generated by The Air Pollution Model (TAPM, v 4.0.5), developed by them@honwealth Scientific and
Industrial Research Organisation (CSIRO).

TAPM is a prognostic model which predicts wind speed and direction, temperaturespure, water vapour,
cloud, rainwater and turbulence. The program allows the user to generate synthetiservations by
referencing databases (covering terrain, vegetation and soil type, sea surfexgperature and synoptic scale
meteorological analyses) which are subsequently used in the model input to generate spteeific hourly

meteorological observations at user-defined levels within the atmosphere.
The parameters used in TAPM and CALMET modelling are presentetiinle B2.

Table B2 Meteorological parameters used for this study

TAPM v 4.0.5

Modelling period 1 January 2015 to 31 December 2015

Centre of analysis 649 817 mE, 6 422 426 mN (UTM Coordinates)
Number of grid points 41x41x 25

Number of grids (spacing) 4 (30 km, 10 km, 3 km, 1 km)

Terrain AUSLIG 9 second DEM

Data assimilation No data assimilation

Modelling period 1 January 2015 to 31 December 2015
South-West corner of analysis 631000 mS, 6 402 000 mN (UTM Coordinates)
Meteorological grid domain 76 km x 76 km (0.5 km)

(resolution)

Vertical resolution (cell heights) 10 (O m, 20 m, 40 m, 80 m, 160 m, 320 m, 640 m, 1200 m, 2000 B3 m,
4000 m)

Data assimilation No-obs approach using TAPM\ 3D.DAT file

A comparison of the TAPM generated meteorological data, and that observed at théoba Airport AWS are
presented inFigure B5.
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Figure B5 Modelled and observed meteorological data \ Dubbo Airport AWS, 2015

Dubbo Airport TAPM generated windrose Observations at Dubbo Airport AWS

As generally required by the NSW EPA the following provides a summary of rtieelled meteorological
dataset. Given the nature of the pollutant emission sources at the Project Site, detailgclisision of the
humidity, evaporation, cloud cover, katabatic air drainage and air recirulationgmial of the Project Site has
not been provided. Details of the CALMET predictions of wind speed and directiotixing height,

temperature and stability class at the Project Site are providedrigure B6.

Diurnal variations in maximum and average mixing heights during the 2015 pesbdws that, as expected,
an increase in mixing height during the morning is apparent, arising due te thnset of vertical mixing
following sunrise. Maximum mixing heights occur in the mid to late afternoaue to the dissipation of

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

22.1021.FR1V2 APPENDIX B Page 102
Final Dubbo Project Modification 1 - Air Quality Impact Assessment



Figure B6 Predicted temperature, mixing height and wind speed frequency \ Project Site 2015

The modelled wind speed and direction at the Project Site during 2014 are presenmigegure B7.
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Figure B7 Predicted wind speed and direction \ Project Site 2015
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APPENDIX C

Background Air Quality Data
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Air quality is not monitored at the Project Site and therefore air quality monitoridgta measured at a
representative location has been adopted for the purposes of this assessm@&mtermination of data to be

used as a location representative of the Project Site and during a represévaagear can be complicated by
factors which include:

X the sources of air pollutant emissions around the Project Site and representativgality
monitoring station(s); and,

X the variability of particulate matter concentrations (often impacted by natural climateafaifity).

Air quality monitoring is performed by the NSW Department of Planning, Indusind Environment (DPIE) at
four air quality monitoring station (AQMS) within a 320 km radius of the jea Site. Details of the monitoring
performed at these AQMS is presented ifable Cland Figure C1 As discussed inSection 4.2 and
Section 4.3, the year 2015 was selected for assessment based upon an analysis of meteorological and

background air quality data.

Table C1 Details of closest AQMS surrounding the Project

Approximate Screening Parameters

AQMS Location distance to 2015 Measurements
Proct ) | paa
Bathurst 140 9 9 8 8 8 8 8
Oakdale 230 9 9 9 8 9 8 8
Bargo 280 9 9 9 8 9 9 8
Wagga Wagga North 312 9 9 9 8 8 8 8
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Figure C1 AQMS surrounding the Project
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Concentrations of TSP are not measured at any AQMS surrounding the Projeet 3ih analysis of co-located
measurements of TSP and P)yin the Lower Hunter (1999 to 2011), lllawarra (2002 to 2084) Sydney
Metropolitan (1999 to 2004) regions is presented kiigure C1 The analysis concludes that, on the basis of
the measurements collected in all regions between 1999 to 2011, the derivafienbooad TSP:PMratio of
22434 : 1 (i.e. PMrepresents ~45% of TSP) from the average of all regions is appropriate] the most
conservative of all the relationships assessed. In the absence of any more specific informidiomatio has
been adopted within this AQIA, resulting in a background annual average TSP coimatian of 30.1[6[¥m®
being adopted.

Figure C1 Co-located TSP and PM,, Measurements, Lower Hunter, Sydney Metro and lllawarra

Graphs presenting the daily varying Pyand PM, 5, NO, and SQ data recorded at each AQMS used in this
assessment in 2015 are presentedrigure C2, Figure C3, Figure C4 and Figure C5, respectively.
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Figure C2 PM,, Measurements, Bathurst 2015

Figure C3 PM,s Measurements, Wagga Wagga North 2015
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Figure C4 NO, Measurements, Bargo 2015

Figure C5 SO, Measurements, Bargo 2015

HClI is not routinely performed in NSW, or AustralidAlthough specific pollutant monitoring campaigns may
be performed to identify and quantify risks surrounding specific emission sourdessuch data is not available
for the study area, background concentrations of other pollutants, liding HCI and odour are assumed to

be very low, if not at trace concentrations.
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APPENDIX D

Emissions Inventory



CONSTRUCTION

Descr|pt|om Emission Factor _ PM10 PM2.5 Activity Rate Emission Controls PM10 PM2.5




| Emssonte | | Controled emission (kgly)
Description Emission Factor PM10 Activity Rate Emission Controls PM10 PM2.5




OPERATION

| Emesonae | | Controlled emission (kgyr
Descrumon Emission Factor _ PM10 PM2.5 Activity Rate Emission Controls PM10 PM2.5




PROCESSING PLANT

Emission Rate (g/s)
Stack height () | Stack diameter (m) | Exit Velociy (s) | Exit Temperature (9

RADON

EF (Ba/n/s)
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