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Disclaimer

Pacific Environment acts in all professional matiers as a faithful advisor to the Client and
exercisas all reasonable skill and care in the provision of its professional servicas.

Reports are commissioned by and prepared for the exclusive use of the Client, Thoy are
subject to and issued in accordance with the agreement between the Client and Facific
Enviranment. Pacific Environment |5 not responsible for any lighility and accepts ne
respansibility whatsoever arising from the misapplication or misinterpretmtion by third parties
of the contents of its reparts.

Except where expressly siated, Pacific Enviranmeni does nat attempt to verify the accuracy,
validity or comprehensiveness of any information supplied to Pacific Environment for its
reports.

Reports cannot be copied or reproduced in whole or part for any purpese without the priar
written agreement of Pacific Enviranment.

Where site inspeciions, testing or fieldwork have taken place, the report is based on Lhe
information made available by the cliant ar their nominees during the visit, visual observations
and any subseguent discussions  with  regulatory  authorities, Thne  walidity and
comprehensiveness of supplied information has not been independently verified and, for the
purposes of this report, it is assumed that the information provided to Pacific Environment iz
both complete and accurate. It is further assumed that normal acliviies were baing
undertaken at the site on the day of the sife visit{s), uniess explicilly stated otherwisc,
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1 Introduction

Pacific Environment has been commissionad by Planning Mattars Develepment Services to
undertake an air quality assessment for the proposed operation of a railway freight terminal

ithe Proposal) nnE_ﬂts 4 & 5i in DP1 2013581The ]rr|gatmn Way, Wurmbulgal, NSW (the Site).

e B LeUseD.
The railway freight terminal currently aperates c:ut uf premises in Griffith's CBD,

approximately 16 km north-east of the Proposal,

This assessment uses the computer-based dispersion madel, AERMOD, 1o priedict off-site

dust levels associated with emissions from vehicles travelling on unsealed roads. To assess | 7 M

the effect that potontial emissions could have on existing air quality, the dispersion madel -~ =’

predictions hawve been compared torelevant requlatory air quality criteria, ﬂf?rl'—f"ff:f g

This assessment is based on a conventional approach follawing the precedures outlined in kﬂu‘,j Jjﬁ,

the NSW Environment Protection Authority's (EPA) document titled "Approved Methods and = _ g,
Guidance far the Modeliing and Assessment of Air Pollutants in MSIW" {NSW EPA, 2016}, E* s Pl

nereafter referred to as the ‘Approved Methads'.
In summary, this report provides information on the following:

= Summary of operations;

m  Summary of air gquality criteria;

m Metearological conditions in the area:

m  Emission sources and estimates of these emissions;

B Methods used to predict off-site impact levels from expected emissions from the site;
and

m Expectad dispersion patterns and predicted impacts.

Pacific — Document contral number: 400-NW-002-21445 1
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2 Local Setting and Project
Description

Tha Proposal is to be located on Lots 4 & 5 DP1201358, The Irrigation Way, Wumbulgal,
MNEW, a8 shown in Figure 2-1. Also shown on the figure are fifteen isclated residences
iddentifiad within 10 km of the site, Details of these residences are provided in Table 2-1.

The praposed site layout is shown in Figure 2-2, As shown in Figure 2-2, the subject land
also comprises a number of othar businesses including a grain storage and handling facility, a
hay storage and processing facility, a cotton module storage and pressing facility and a
mainling loading facility for containers and bulk grain from silos.

When considering the potential for air quality impacts due to dust from vehicles travelling on
unsealed roads at the subject site, it is pertinent to note that the existing businesses are
seazonal, with differant peak periods to each other during the year (sec Section 6.1},
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Flgure 2-1: Site Locatian and recepiors
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Table 2-1: Location of sensitive recepiors assessed

Easting.(m] Marthing fm)
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3 Air Quality Criteria

The Approved Methaods (NSW EPA, 2016) specifies air quality assessment criteria relevant
for assessing Impacts from air pollutien.

These criteria are health-based {i.e. they are set at levels to protect against health effects!
and far Ph., and PMa = are consistent with Amended Mational Envircnment Protection
Measure far Ambient Air Quality (Ambient AI-NEPM) (NEPG, 2015). In addition, the
Approved Methods include other measures of air quality, namely dust deposition and Tatal
Suspendad Particulates (TSP) which are not stated in the Ambient Ai-MEPM. The Approved
Methods were updated at the end of 2016 t© make the annual average PRy, criterion
equivalent ta the NEPM (25 pg/m®), priar to this the criterion was 30 pg/m®. The updated
Approved Methods also introduced criteria for 24-nour average and annual average PMgs.

Table 3-1 prasants the air quality criteria for pollutants that are relevant to this study. It is
important io nate that the criteria are applied to the cumulative impacis dus Lo the Project and
ather spurces.

Table 3-1: MSW EPA impact Assessment Criferia for Pariicuiate Matier Concentrations

Eolllitant Standard Averaqing|Period Soiirce

TSP a0 pg'm Arnual NSV EPA (2018)
50 g’ 2a-Hor

Phiss e 4 NSV EPA (201 8)
25 pgfm ENE i
25 pg'm? 24-Hour ]

Phiss 4 REW EPA (BOTE)

8 Jgim’ Annual

Mates:  pgdin® — miforograms par cuble mele.

In addition to health impacts, airborne dust alse has the potential to cause nuisance effects by
depasiting on surfaces, including vegetation, Larger particles do not tend to remain
suspended in the aimosphere for lang periods of time and will fall out relatively close to

source. Dust deposition can soil materials and generally degrade assthetic elemeants of the
enviranment, and are assessed for nuisance or amenity impacts.

Table 3-2 shows the maximum acceptable increase in dust depaosition over the existing dust
lovels fram an amenity perspective. These criteria lor dust doposition levels are set to protect
against nuisance impacts (NSW EPA, 2i16).

Table 3-2: MNSW EPA Impact Assessiment Criteria for Dust (Insoluble Solids) Fallout

2oliutant Avaranlngpaniog

Depashad dust Annual 2 gém imonth 4 gim*fmanth
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4 Existing Environment

4.1 Local Climatic Conditions

Table 4-1 presents the temperature, humidity and rainfall data for the Bol site located at

Giriffith Airport {Site number 075041), approximately 18 km north west of the site. Humidity
data consist of manthly averages of @ am and 3 pm readings. Also presented are manthly
averages of maximum and minimum temperatures. Rainfall data consist of mean manthly

rainfall and the average number of rain days per maonth,

The annual avarage maximum and minimum temperatures recorded at Griffith Airport are
23.99C and 10.1 °C respectively. On average, January |s the hottest month, with an average
maximum temperature of 33.0°C, July is the caldest menth, with average minimurm
temperature of 3.5°C. The annual average relative humidity reading collested at Sam from the
Griffith Airport is 86% and at 3pm the annual averaga is 43%., The month with the highest
relative humidity on average is July with a Sam average of 88% and the manth with the lowast
relative humidity is January with a 3pm average of 28%.

Rainfall data collectad at Griffith Airport shows that 64.9 rain days. The avorage annual
rainfall is 402.2 mm with an average of 75.2 rain days per year.

Tabie 4-1; Climate Averages for Griffith Airport

Jan Fab WAk ARE Jun el Alig Sep ) Annual

fam Mean Dry-bulb and Wet-bulbh Temperatures (2C) and Relative Homidity (%)

DOry-bulb fan 2.7 185 153 106 7@ 6.5 a.0 123  1fes 188 213 152
Hurmidizy 48 58 ED Gd 78 o7 5& i Tn R 56 48 GE
Zpm Mean Dry-bulb and Wel-bulb Temperatures (3C) and Relative Humidify (%)

Crry-bula ang an.z 2T0 228 18.2 14.3 134 tha 18.8 225 260 206 2ed
Humidity 28 34 av 41 53 3 G2 54 47 a7 a5 ey 43
Daily Maximum Temperature (*C)

Wesn 334 3z 28.7 24.0 9.2 15.4 14.5 16.5 134 241 282 Jo.4 23.9

Diaily Minimum Tempsratura (° C)

Mean 174 474 143 2 7 4.h 35 3.8 5.9 4.0 27 158 b
Ralnfall {mm)
Mean 84,0 P90 358 278 3R5  3BO 343 359 340 3800 338 32T 4022

Rain days (Mumber)

hean 4.5 a1 4.2 4.7 6.6 .0 9.9 8.0 7b E.4 5.4 5D [

Sonree: Bold (2097a) Climste averages for Sizhion: 075047, Commaneed!, 1870 — Last Meotra Apnt 2017 Lantida: 242575
Longityda: (48.07'E
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4.2 Local Meteorology

4.2.1 Wind Speed and Direction

Air quality impacts are influenced by metecrological conditions, primarily in the form of
gradient wind flow regimes, and by local conditions that are generally driven by tepographical
leatures and interactions with caastal influences, such as the sea breeze. Wind spead, wind
direction, temperature and relative humidity all affect the potential dispersion and transpart of
plumes and are basic input retirements far dispersion modelling.

Flgure 4-1 shows the annual wind roses Tor the period January to December 2013 compilad
from hourly averages of 1-minute data collected at the Bureau of Metsorelogy station at
Gritfith AWS located approximately 18 km norh-east of the Site.

On annual basis, there are similar proportions of winds frorm most directions, with the mast
predominant from the east and sast-southeast. In summer the predaminant wind direction is
from the southwest guadrand. Autumn winds are similar t¢ the annual winds, with the mast
predominant from the east and easi-southeast The predominant wind direction in winter is
farm the north-eastarn guadrant and in spring from the west-north-west,

The annual average wind spaed for tho 2013 period is 3.96 m/s with calms (wind speeds lazs
tharn 0.5 m/s) gecurring approximately 8.4% of the time.

The wind data for 2013 were found io be generally representative of the larger data set in
terms of average wind speed, percentage of calms and directional patterns, and were
therefore chosen o represent the msteoralogy in the analysis.

Pacific Environment Document control number: AQU-NW-002-21445 7
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Annual and seasonal windroses for
Griffith Airport (2013)
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4.2.2 Atmospheric Stability

Animportant aspect of pollutant dispetsion isthe level of turbulence in the lowest 1 ki ar 50
of the atmosphere, known as the planetary boundary kayer (PBL). Turbulence controls how
affectively a plume is diffused into the surrounding air and hence diluted. 1t acts by increasing
the cross-zectional area of the plume due to randem mations. With stronger turbulence, the
rate of plume diffusion increases. Waak turbulance limits diffusion and contributes to high
plume concentrations downwind of a source.

Turbulence is generated by both thermal and mechanical effects to varving degreas,
Thermally driven turbulence occurs when the surface is being heated, in turn transferring heat
to the air above by convection. Mechanical turbulensa is caused by the frictional effects of
wind moving over the earth's surface, and degends on the reughness of the surface as well
as the flow characteristios.

Turbulence in the boundary layer is influenced by the vertical temperature gradient, which is
ane of several indicators of stability. Flume models use indicators of atmospheric stability in
conjunction with other metecralogical daia to estimate the dispersion canditions in the
atmosphere,

Stahility can be described across a spectrum ranging fram highly unstable through neutral to
highly stable. A highly unstable boundary layer is charactarised by sirong surface heating and
relatively light winds, leading to intense convective turbulence and enhanced plume diffusion,
At the other extreme, very stable conditions are often associated with strong teamperature
inversions and light winds, which commeoenly oceur under clear skios at night and in the esarly
morning. Under these canditiens plumes can remain relatively undiluted for considerable
distances downwind. Neutral conditions are linked to windy and/or cloudy weather, and shorl
periods around sunset and sunrise, when surface rates of heating or cooling are very low.

The stability of the atmosphere plays a large role in determining the dispersicn of a plume and
it is impartant e have it correctly represented in dispersion models. Current air quality
dispersion medels {such as AERMOD and CALPUFF) use the Monin-Clukhow Similarity
Theory {MOST) to characterise turbulence and other processes in the PBL. Cne of the
measures of tha PBL is tha Monin-Obukhov length (L), which approximates the height at
which turbulence is generated equally by thermal and mechanical effects (Seinfeld and
Pandis 2006). It is a measure of the relative importance of mechanical and thermal forcing on
atmospharic turbulenca.

Because values of L diverge to + and - infinity as stabilily approaches nautral from the stable
and unstable sides, respeciively, it is often mare convenient o use the inverse of L {i.e., 1/L)
whan describing stability,

Figure 4-2 shows the hourly averagsad 1/L for 1ne site computed from all data in the AERMET
surtace file. This plot indicates that the PBL is stable overnight and bocomaes unstable as
radiation from the sun heats the surface layer of the atmosphere and drives convection. The
changes from positive to negative ocour at the shifts between day and night. This indicates
that the diurnal patterns of stability are realistic.
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Tabla 4-2: lnverse of the Manin-Obukhov lengih L with respect to afmospharic statility
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Figure 4-2: Annual sfatisfics of 1/L by hour of the day
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4.3 Existing Air Quality
4.3.1 Introduction

Air quality standards and goals refer ta pellutant levels which include the contribution fram
proposed projects as well as othar sources. To fully assass impacts against all the relevant air
guality standards and goals it is necessary 1o have information or estimates on existing dust
concentration and deposition levels in the area in'which the Proposal is likely to contribute to
thesa lavels.

Mo air quality data are collected in the immediate vicinity of the Proposal. The closest
manitering stations, operated by the NSW Office of Envirenment and Haalth (OEH), are
located at VWagga Wagga borth and Albury, approximately 130 km south-east and 200 km
south of the site, respectivaly.

Tho data collected at these sites are considered o be a consarvalive roprosantation of
existing Phyg and PM; s concentration of the subject site for the Proposal, as the OEH
maonitors are located within residential areas, compared with rural location of the Proposal
sita.

4.3.2 PMyg concentrations

The OEH monitering sites at Wagga Wagga North and Albury measure concentratiocns of
Phdy; using a Tapered Element Oscillating Microbalance (TEOM).

Figure 4-3 presents the 24-hour average PM.. data from the OEH sites at Wagga Waoga
Morth and Albury for the period January 2012 to December 2016,

Betwean 2012 and 2016 there were 11 accasions whean the 24-hour averags PMqg criterion of
50 pg/m’ was exceeded at Albury, and 52 occasions at Wagga Wagga North. This represents
less than 1 % of the five year pericd at Albury and 2.4 % of the last five years at Wagga
Wagoa Marth,

The annual average PM-, concentrations summarised in Table 4-3 show that there have
been no exceedances of the criterion of 25 pg'm®.

Ag the daia from Wagga Wagga Morth are considered highly conservative due to the
positioning of the menitoring station within a residential area, the average of data from both
sites (17.8 pg/m®) was assumed for the existing background.
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Figura 4-3: Magsured B4-hour average PR concenirations at Wagga Wagga North and Albury OEH
(2012-2018)

Table 4-3: Annual average Pl and PMas concentratians — OEH Wagga Wagoa Nornth and Albury

Annal Avarage {ugm)

PREa
Al Wagga Wagga North
2012 14.3 188
2013 15,8 22
2094 15.9 207
2015 146 189
204 15.1 2.4
Avarare by slta 15.1 204
Average both sites 17.8
Pacific Environment Documenl contral number: AQLU-RW-N0Z-214458 42
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4.3.4 PM. s concentrations

Concentrations of PM: = are measured at Wagga Wagga North using a Beta Attenuation
Wonitor {BAN).

Figure 4-4 and Takle 4-4 summarise the last five years of data (2012 to 2016),

Data fram this site are considerad highly conservative due to the positioning of the menitoring
station within a residential area in Wagga Wagga Morth due to contribution from higher
numbers of vehicles and wood-heater use (particularly in winter months),

The data in Figure 4-4 show that measured 24-hour average PM. ., concentrations at the
Wagga Wagga Narth monitaring stations in the last five years have been predaominantly well
below the assessment criterion of 25 pgfmy. There were only seven occasions where the
impact assessment criterion was exceeded at this site (less than 0.5% of the datay,

The annual average FM; - data shawn in Table 4-4 show that the annual average standard of
8 ugfm“ was exceeded at the Wagga Wagga Morth manitering station in 2012 and was close
to the standard in every ather year. It is noted that annual average PM; - congentrations do
not vary significantly across the state, with all OEH monitoring stations that measure P s
cancentrations, recarding annual average concentrations close to, or above the crileria.

An annual average Pz s concentration of 7.8 ugx‘m3 (the average of data for 2012 to 2016)
has been conservatively adopted for this agsessment.

= e-hour average - Viagga Wagsa Morth ——|mpact azsassment critesdan
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Figure 4-4: Measured 24-hour average Pz s concentralions at Wagga Wagga North (2012 .2018)
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Tabla 4-4: Annual average Pldes concenlralions — OEH Wagga Wagaa North

Annual Average (ugion

Pl
Viragea Wanga North
201z 4.7
2013 it
2014 7o
2015 T8
201E ?.;1
Average 78

4.3.5 TSP concentrations

There are no measuremenis of TSP available in the vicinity of the site. Estimates of annual
average TSP concentrations can be made from the Py, measurements by assuming thal
40% of the TSP iz FMyp. This relationship was obtained from data collectad by co-located
TSP and Pl monitors operated for long periods of time in the Hunter Valley (NSW Minerals
Council, 2000). Although this ratio is based on Hunter Valley data, in the absence of site
specific data this provides an indicative estimate of the ambient T3P, Use of this relationship
an the adopted PMy; annual average of 17.8 pg!m” gives an axisting annual average TSP
conceniration of approximatsty 45 pg/im®.

4.3.6 Dust deposition

Mo site specific dust deposition data are available, tharefore annual average dust deposition
has been conservatively takaen to be 2 g/m*month.

4.3.7 Summary of background data

The background concantrations adopted for this assessment, based on the available
mohitaring data described abowve, are presented in Table 4.5,

Tatvz 4.5. Adopted background concanfrationsdevels

Assessment Adcptad backaround

AiF quality parameter Avaraging period

ariteralstandard concentration

Dust deoposition Annual 4 gim*fmaonth 2 g/m?month

TSP annual Annual i pgim® 45 pgém”

Phiz Annual ag pgim® 17.8 pgim’

Phss 24 hour 50 pgim® Dally varying

Phzg Annual B pgim® 7.8 ugim”

Pl 24 hour 25 ugfmr” Daily varying
FUCiﬁC Ervironment Document control number: AQU-RNW-002-21445 {4
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5 Approach to Assessment

5.1 Introduction

The approach taken for the dust assessment was as follows:

g Estimate annual average dust emissions,
s Collate suitable meteorological data into a suvitable format for medelling;

» LUse a computer-based disparsion model to predict dust concentrations at nearest
sensitive receptors; and

» Compare predicted concentrations with relevant air guality criteria,

5.2 Overview of Dispersion Model

The overall approach fo the assessment generally follows the Agoroved Methods for the
Modefiing and Assessment of Air Pallutants in Mew South Wales (NSW DEC, 2016) using the
Level 2 assessment methodology. The Approved Methods specify how assessments based
of the use of air dispersion models should be completed. They include guidelines for the
preparation of meteorclogical data 1o be used in dispersion models and the relevant air quality
criteria for assessing the significance of predicted concentration and depositicn rates from
projects.

AERMOD was chosen as the mos? suitable modeal due to the source types, location of nearest
receptars and nature of local topagraphy. AERMOD is the US-EPA's recommoended steady-
state plume dispersicn model for regulatory purposes. AERMOD replaced the Industrial
Source Complex [1SC) madel far regulatory purposes in the US in December 2006 as it
incorporales more recant, and patentially mare accurate, algorithms to ropresent bath
metecrological interactions and air guality dispersion.

A significant feature of AERMOD is that the Pasquil-Gifferd stability based dispersion is
replaced with a turbulence-based approach that uses the Monin-Obukhov length scale to
account far the effects of atmospheric wrblulence based dispersion.

The AERMOD system includes AERMET, used for the preparation of matecralogical input
files and AERMAP, used for the preparation of terrain data.

Terrain data was sourced from NASA's Shuttle Radar Topography Mission (SRTM) Data
{1 arc-second, or ~30 m resclution) and processed within AERMARP to create the necessary
input files,

AEBMET requires surface and upper air moteorolagical data as input. Surface data was
sourced from the Bureau of Metearology (Bold) metecrological station at Griffith Airport
located approximately 19 km north-west of the site.

Appropriate values for three surface characteristics are required for AERMET as follows:

® Surface roughness, which is the helght at which the mean harizontal wind speed
approaches zero, based on a logarithmic profils;

m Albedo, which is an indicator of reflactivity of the surface, and,;
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m Bowen ratio, which is an indicator of surface moisture.

Values of surface roughness, Bowen ratio and albedo wore estimated based on a review of
aerial photography for a radius of 3 km centred on the site. Default values for cultivated land
use wera chosen to represant the surrounding area.
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6 Emissions

6.1 Introduction

Dust emissions from vehicles travelling on unsealed roads have been esiimated far the
following:

= current operations at the site

= proposad operations at tha site

As discussed in Section 2, there are a number of other businesses already operating at the
site, namely, a grain storage and handling facility, a hay storage and processing faciiity, a
cottan module storage and pressing facility and a mainline loading facility far containers and
bulie grain trom siles, and the peak operating periods of these do not all overlap.

Table 6.1 identifies the operating periods for each business and summarises the vehicle irips
par day. The valups in bald arg those used in the emission estimation. It has consarvatively
been assumed that all these activitios ocour 385 days per voar,

Table 6.1: Summary of vehicle movements — existing and proposed operations

: Yehicletrips perday
Activiy Dperating periods Light HEﬂj-n.r

vehicles: vehicles

Existing operations

Catton Module Storage & Prossing Facility Poak IMarch to July 40 20
Main paal g:gtn%;? 15 a0

Hay Sltorage & Processing Facility Sﬁgzr;iary Jaﬁ;;ar-g'm 15 15
Oif-peak St lbll 15 “a

Daliviared ta FeRe NSEES"EEL:G = 1

Senoemen e Db s
pepbiiiis Al yaar g 100

Praposed oparatlons
Rallway fraight tenminal All yazr ac 123

: ~ |
“THTAL 153 41

TSP, Phyy and PMa s emission rates were calculated using emission faciors derived fram

US EPA (1925), A summary of the eslimated dust emissions lar are presontad in Table 6-2
{existing operations) and Table 6-3 (proposed operations). Detailed emigsions inventaries are
presentad in Appendix A

Whilst there may be some vehicles entering the railway freight terminal during night-time
nours, it has consernvatively been assumed that all activitics and amissions ooour betweaen
Gam and 7pm, seven days per week,
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Figure &-1 and

Table 5-¢ pravide Infarmation on the location of sources for sach activity as used in the
disparsion madelling for the existing operations, and the infarmation for the proposed
operations is provided in Flgure 6-2 and Table 6-5.

Tahlz 8-2: Estimated Dust Emissions — exlsiing operations

Emissions fkay)

Existing oparations

T5P P

Gotton Module Facility

Cotton Maodule Farility -Heavy vehicles - unsealed 27,123 6014 691

Cotton Moduie Facllity Light wahiclas - unscalod 12,981 3308 391
Hay Processing Facility

Hey Procazsing Facility - Hoawvy vehicles - unsealed 4439 8775 7R

Hay Processlag Facllty - Light vahizlag - unsealed 5,492 1,400 144

Grain Storage Facilily

Grain Storage Facility - Hoawvy vohicles - delivery to bunkers - Unsasled 114,771 29,251 2,925
Grain Storage Facilily - Heawy vahlalas - bunkers to siios - unsealed 83,904 23,933 2493
Grain Storage Facility - Light vehicles - unsealed Fiaad 1,865 187
TOTAL EMISSIONS - EXISTING (hg'y) 256,030 75,447 7,543

Table 6-3; Estimated Dust Emissicns — proposed operations

Emiasiotis tka'y)
Py

Proposed oparations

Catlon Modula Facility
Cotton Madula Facllty -Heawy vahicles - unscalod 23,2848 4,504 a1
Cotton Module Fagility Light vehlclas - uresaled 15,977 4072 407
Hay Processing Facllity
Hay Procassing Facility - Hesvy vohiclos - tnsealed 43,822 11,183 1,117
Hay Frocessing Facllity - Light vehiclas - ungealed &,980 1,781 174
Graln Storage Facllity

Grain Slorage Facilty - Heavy vehiclos - delivery to bunkers - unsealed 114,60 20,251 2925
Girain Storage Facilily - Hazwy veklclas - bunkears ta silos - unscaled 125,200 21,810 318
Grain Storage Facllity - Light vebices - unsealad 7323 1.BER 187

Railway Fralght Tarminal

Fraight Terminal - Haavy vahiclas - unseazlod 143,464 36,564 3,656
Fralght Tarmiral - Light vohizles - unsealed 10,954 2,799 =an
TOTAL EMISSIONS - PROPOSED (kg'y) 501,924 127,922 12,792
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Figure 6-1: Source Localions — Exlsling Operations

Tablg 6-4: Souze Locations — Exisfing Operalions

Achuity Sovrca ks

Cotton Module Faeility -Heawy vohicles - unsoalad 1-15 a3 37-45
Cotfon Module Feoility Light vehicles - unsegled 1_ -¥5 23 a7 -En Ad - 48
Hay Processing Facility - Heawy vehicles - unsealed 1-17 36

Hay Pracesaing Facility - Light vehicles - unsealed 1-1%

Grain Storage Facility - Heavy vehicles - delivery to

burkors - unsoalod L 168 - 32

.Gr;:ln:Smréga Fé:m’llly - Heavy vahloles - Bnlers Lo

silos - unsealed 18]

Grain Storage Facility - Light vahiclas - unsaaled 1-14
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Figure 8-2 Sovrce Locations - Proposed Operations

Table 8-3: Source Locations — Proposed Operations

ACTIVITY SOURGE IR5

Ciotton Module Facllity -Heavy vehiclos - unscaled 1+=15 33-4e

Cotion Module Facility Light \fﬂhi[:.['ESI-.UHSEEIEd 1-15 aa

Hay Pracessing Farility - Heavy vahlclas - unzaaled 1 -17 43 -48

Hay Pracesaing Facillty < Light vehicles - unsealed F=1E

Grain Storage Facility - Heavy vehicles - delivery o bunkers - sty 1832

unsezlad

ﬁf::;nagfgmgg Faility - Heawy vehicles - bunkars to sflos - - 18-52 43-48
Grain Storage Facillty - Ught vahicles - unsealad 1-14

Frelght Tatminal - Heavy véhic[es - ungealed -8 43 48

Freight Teminal - Light vehiclas - Lnsarlad 18 43-48

6.2 Dust control measures

in terms of dust control measures, there is adequate water available on-site for watering of
the unsealed roads. A contral of 80% has been calculated based on application of the
following Buanicore and Davis {1992) empirical equation:

0.Apd
€ =100~ —

e 21445 Irigation Way AQ D1 (2], doox

—
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Where:
= average contral efficienay (%)
p= potential average hourly daytime evaporation rate {mm/h}

= .40 mm/h caloulated from daily evaporation at Griffith Airport for
the pariod (2009 — 2016) (BolM, 2017h)

d= average daily hourly daytime traffic rate (vehicles/per hour)
= 34 vehicles per hour

i= application intensity (L m®)
=1.8 Lim2 evory 2 hours

t= lime betweaen applications (nours)

= 2 hoursWhilst the calculation assumed application every twa nours (during
daylight hours and when nat raining), in practice watering would occur more frequently if

required.
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7 Assessment of Impacts

7.1 Introduction

The madelling predictions due o dust fram vahicles traveling on unsealed roads for both the
axisting and proposed operations are presented in the sections below. The contour plots ara
indicative of the concentrations that could potentially b reached under the new conditions
modalled. i is important to note that the isoplath figures are presented to provide a visual
representation of the predicted impacts. To produce the isopleths, it is necessaty to make
interpolations between predicted concentrations, and as a result the isopleths will not always
match exactly with predictad impacts at any specific location,

In the case of maximum 24-hour average concentrations, it is alsa impartant ta note that
individual contour plots do not reprosent one mament in time, but rather the maximum 24-
hour average that could potentially eecur at a sensitive receptor over the pariod of a year.
Cumulative 24-hour average concentrations are presented in Section 7.3.2.

7.2 Annual average concentrations

Table 7-1 to Table 7-4 present the pradicled annual average concentrations and lavels at
each of the sensitive recoptor locations faor bath the existing and proposed operations alone
and when including existing background concentrations. The assumed background
concentrations have been ouilined praviously in Sectlan 4.3.7.

Contour plots of the predicted annual average concentrations due to the Froject alone and
cumulatively are presantad in Flgure 7-1 (o Figure ¥-8.

The results show that there are no sensitive recaptors predicted to experience annual
average concentrations above the relevant impact assessment criterion for PMyg, PMgs, TSP
or dust deposition, either due ta the project or when including existing backaround

concentrations.
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Table 7-1: Predicted annual average TSP coticentrations due to Projeci-alone and

cumidatively
ORErations onby operations anky backareind backgrotnd
Recepior

0 Annue| average TSP (g m]

Assessmant arteria 'S hid Assecetiant drifana'= 90 g’
1 0.5 0.a 45.6. 45.8
2 04 [.E 45.4 456
3 .2 0.4 45.2 5.4
4 0.2 0.3 45,2 45,3
& 0.1 o 45.1 4.1
23] | n.2 451 45.2
[ i 0.2 45,1 45.2
] 0.2 0.3 45.2 453
3 .1 2 454 452
mn na 1.8 454 46.5
I 0.8 1.4 £5.5 45.4
12 .2 0.3 452 453
15 0.2 0.4 452 45.4
14 0.1 0.z 45.1 452
14 0.2 0.5 _ 482 455

Talle 7-2: Predicted annual avarage P\, concentrations due fo Project-alone and

clmulatively
HgaRtar opetations only aperations only ba cl{qrufun!d backarolnd
I AnnLElEverage: B gim
sitenicritar = 25 pgimn’
1 ny ne 185 18.7
2 0.4 0.6 18.2 144
ic| .4 0.4 181 18.2
4 0.2 0.3 18.0 184
=] 58 0.z 17.8 18.0
& A 02 179 140
¥l R2 0.3 180 187
i 0.2 0.5 18.0 181
9 3.1 o2 1 18.0
14 0B 1.7 1R.EB 18.5
11 04 0.5 182 'J.E.ﬁ
12 0.2 0.4 TE.L 14.2
13 2 04 1a.n 182
14 o1 0.3 17.5 18.1
15 4 0.2 178 18.0
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Table 7-3: Predicted annual average PMe s concentralions due fo Project-alane and

cumulatively

Heekstor operatiohs only oparatisns only backy n:mn.d backgroing
o Annualdverage PMz g tuoime)

Assessimant criferids = NA AssasEmant ciilans = &t

1 .1 a1 79 7.4
P 0. n.: 7.0 T8
a 0o 0,1 7.5 78
i n.o a4 7.8 78
5 0.0 0.0 7.8 7.8
B 0.0 0.4 7B A
7 0.0 a4 7.8 TR
& 0.0 a1 7B T
a .o 0.4 7.8 B
10 0.1 0.2 748 RO
11 a1 oA it 7.8
12 . o 7.8 i)
13 0. 1 78 7.8
14 a.4d | 7a 7.0
5 a4 L.0 7.8 e

Table 7-4: Predicted annual avorage dust deposition levels due fo Praject-alone and
cumulatively

3 Q.01 0,02 2. 2.08
5] .41 0.2 am 2.0z
7 1M .02 2. z0nz
b3 002 .03 202 2.03
g a.04 0.02 2.0 202
i} 10 g2 2.0 22
11 .06 115 2.6 215
12 on2 3,04 202 2.04
13 0,02 .04 2,02 2.04
14 L.CA 003 2.m 2.03
15 M0 0.G7 2.04 aay
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7.3 24-hour average concentrations
7.3.1 Project-only

Takle 7-5 and Table 7-6 present the maximum predicted 24-hour average concentrations of
Py, and PM; 5 at each of the sensitive recepior locations due to the Praject alone for bath
existing and propeosed operations.

Contour plots of the maximum predicted 24-hour average concentrations of PMy; and PM; ¢
due to the Project alons are presented in Figure 7-9 and Figure 7-10,

Table 7-5: Maximum predicted 24-hour average Py concenlralions due lo Profecl-alone

Existing oparations only Piaposed operations anly

Reaelver I Maximum 2a-hoUr average Py (gl

As=essment criena = i

| 184 e
2 &4 10.9
3 4.6 a.7
4 33 g2
5 20 2.6
E 3.6 53
i 3.8 a1
& 5.7 10.0
3 2.2 48
1n 138 27
11 BB 15.9
12 3.8 4.4
13 ol 11.6
14 3.8 7a
15 27 £
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Tabie 7-6; Maximum pregicted 24-hour geerage Pld.; canceniralions due to Project-alona

Existing operations anly Proposed pparations ooly

Receher D Mazimum 24-hotr average PMas (pgim®

Assessmant criaria = A

2 3.7 LE )

3 1.8 24

& 0.7 1.2

& 0.5 na

B 1.3 2.0

7 |.2 2B

2 1.4 1.8

g 0.6 (1]

10 2.0 AT

11 0 14

12 G 3.5

3 .0 1.8

Td a6 1.3

15 1.3 0.7
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7.3.2 Cumulative

It i= important ta note that it is not possible @@ accurately predict cumulative 24-hour average
concentrations many years into Lthe fulure using dispersion madelling, principally due to the
variakility in ambiant levels and spatial and temporal variation in any day 1o day
anthropogenic activity, combined with the variahbility of activities at the site. Experience shows
thal the worst-case 24-hour Py, concentrations are strongly influenced by other saurces in
the area, such as bushiires and dust storms, which are essentially unpredictable,

In addition, as discussed in Section 4.3, the measured concentrations at the OEH site in
Wagga Wagga Morth are considerad to be a very conservative estimate of the existing air
guality in the vicinity of the site. The emission estimation also conservatively assumes all
activitias occur 365 days per year,

As shown in Table 7-5, the maximum predicted 24-hour average P, concentration at the
closest residence (1D 1) is 18.4 ng/m” (sompared with the cumulative impact assessment
criteria of 50 pg/m®) and in Table 7-6 the maximum predicted 24-hour average P, -
concentration at D 1 is 2.4 pg/m” {compared with the cumulative impact assessment criteria
of 25 pgim®).

In arder to estimate the cumulalive concentrations, the predicted 24-hour average PM., and
Pivl: ; concentrations tor each day for all receptors wete added 10 the existing 24-hour
average concentrations from Wagga Wagga Morth OEH station measured on the same day.
The Wagga Wagga Morth data for 201 3 (the year that matched the meteorological data used
in the disparsion modelling), cantains 15 days that exceeded the assessment criteria of 50
ngim?,

A summary of the additional predicted exceedances of the 24-hour average PM,; assassment
criteria is presented in Table V-7,

Table 7-7: Summary of additional predicted exceedance of 24-haur average P, assessment

criteria
Praject Backeround Sumeiative
Hecepior Dafeof santHbution eanttiblian poncantration

) QoEHNrEnce o i

(pueptim’h fgimy fgimy
Exlsting
10 128472013 12.5 A6 a7
Proposed

T Bnazma T 48.6 503

0 128452014 24 6 4.6 B3.2

11 1080572013 £5.0 5.8 51.8

13 122013 £.0 4a.4 5.4

14 124047201 4 50 4.4 0.4

As shown in Table 7-7, for the existing operations, anly cne recepior {10 10) showed the
potential for any additional excesdances of the 24-hour average PM., assassment criterion,
This occurred on 12 April 2013 when the measured concentrations at Wagga Wagga Morlh
was already 44.6 pg/m”. The existing operations were predicted to contribute 12.5 pgim®.

For the proposed oparations, there arg four more predicted exceedances at receptors 7, 11,
13 and 14 (in addition to the existing excesdance at |0 10}, Gther than at recaptar 11, all
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thase predicted exceedances occur whan the oxisting background concentrations are
approximataly 45 pg'm® or more.

For Phas, only ona receptor (1D 10) is predicted to exceed the 24-hour avarage PMas
assassment criterion of 25 pg/m® for bath the existing and proposed operations. This
pecurred on 11 May 2013 when the measured background concentration was 24.2 ngim’.
The existing operations were prodicted to contribute an additional 1.3 ng/m*and the proposed
oparations were predicted to contribute an additional 2.4 pgim®.
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8 Conclusion

Pacific Environment has campleted an air quality assessment to predict off-site dust levels
associaied with vehicles travelling on unsealed roads,

A worst case operational scenario based on peak vehicle maovemeants for both existing and
proposed aperations has been modelled, Further consarvatism was incoroorated by
assuming all movements accur 365 per year.

The results of the modelling indicate that the predicted increment and cumulative annua)
avarags concentrations of PM g, PMa ., TSP and dust deposition at the closest sensitive
recoptors all comply with the impact assessmont criteria.

A cumulative assessment of 24-hour average Py, and P, ; concentrations, incorporating
background concentrations from Wagga Wagga, indicates that there is potential for additional
axcoodances of relevant impact assessment erileria at Lthe closest sensitive receptors.
However, whan considering the conservative approach taken in the emission estimation (that
the peak activity rates occur simultansously across all businesses for all 365 days per year),
and the conservativo assumption that the existing air quality is similar to that in Wagga
Wagga, it is considersd uniikely that any excesdancas will secur in practice. Further analysis
of the metearological conditions resulting In these exceedances could be undartaken to be
included in the management plan for the Site,

)
f ! ~ ] | o
L {-J! v I‘IIF'.I“ { 5;‘\} (Areond d,_t f::‘i 4 N _'.ur_“f_q

7 i M j1{.
0 gl e 0 peaths b {‘Jf“"ﬁh"-"‘ O
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Appendix A: Emission Inventories
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