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Executive summary 
Introduction 

TNG Limited is proposing to develop the Mount Peake Project, approximately 235 km north-
north-west of Alice Springs and approximately 50 km west of the Stuart Highway, consisting of: 

 Mining of a polymetallic ore body through an open-pit truck and shovel operation 

 Processing of the ore to produce a magnetite concentrate 

 Road haulage of the concentrate to a new railway siding and loadout facility on the Alice 
Springs to Darwin railway near Adnera 

 Rail transport of the concentrate to TNG’s proposed Darwin Refinery located at Middle 
Arm, Darwin. 

The mine will be an open pit truck and shovel operation with an initial throughput of 3 million 
tonnes per annum (Mtpa), increasing up to 6 Mtpa from year 5.  Following beneficiation, 
approximately 1.8 Mtpa of magnetite concentrate will be produced at peak production. The life 
of the mine is expected to be 15 years. 

Emissions 

The main air emissions are expected to be from material transport, processing and wind erosion 
(dust), and the power plant (carbon monoxide, oxides of nitrogen and volatile organic carbons). 
Greenhouse gas emissions will also occur throughout the life of the mine.  

Sensitive receptors 

The nearest non-mining sensitive receptor to the mine site is Anningie Station homestead 
approximately 30 km to the south-west of the mine site. The access road lies approximately 
20 km to the south of the Wilora Aboriginal community. The accommodation village will be 
located approximately 5 km to the east of the mine. 

Construction dust assessment 

The construction dust assessment shows: 

 Dust emissions during construction are not considered to be significant. For the 
construction phase of the Project 

 Due to the separation distance between the Project site and the nearest sensitive 
receptor, the dust management measures would detail actions for typical dust control. 

Operational dust assessment 

Air dispersion and deposition modelling was undertaken using the US EPA approved CALPUFF 
dispersion model. Surface meteorological observations from a nearby Bureau of Meteorology 
Station were used to inform CALMET (the 3D meteorological model pre-processor to 
CALPUFF) in combination with upper air data synthesized using The Air Pollution Model 
(TAPM). Model development was for the year 1 July 2011 to 30 June 2012. CALPUFF was then 
used to simulate the dispersion characteristics and concentrations of pollutants generated by 
the proposed activities.  

Mining Year 4 was chosen to represent the highest emissions year during operations. This year 
was chosen as it has one of the highest mining rates, and the pit depth is shallow such that 
wind erosion would be relatively high compared to other years. 
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The modelling shows: 

 Predicted impacts at receptors are all lower than assessment criteria 

 The highest predicted concentration impacts from the Project are predicted at the closest 
receptor (Mine Camp). Predicted concentrations at the camp range between 2.5% and 
44% of the various assessment criteria 

 Predicted concentrations at non-mining receptors range between 0.005% and 5% of the 
guidelines. These low impacts from the Project were expected due to the large separation 
distances 

 Predicted dust deposition is below detection levels and is therefore undiscernible from 
background dust at the sensitive receptors 

 There are limited anthropogenic dust sources in the area with the majority of dust in the 
area generated through emission processes that naturally occur in the environment such 
as wind erosion from open areas and bushfire smoke  

 Dust emissions from the Project, regional background sources, or both have the potential 
to dominate in the area of the mine site (a scale of kilometres from the site); however 
further afield, where non-mining related receptors are located (tens of kilometres), 
background regional levels and their own local neighbourhood sources will dominate 

 The range of any measurable dust impact (taken as 10% of the assessment criterion) is 
approximately 20 km from the mine site. That is, any location outside of a radius of 20 km 
from the mine site is unlikely to distinguish the Project dust contributions from other 
regional sources. As the closest major dust source to the Project is Anningie Station 
(30 km from the Project), cumulative impacts from the two sources are likely to be 
insignificant. 

Power station 

The power station assessment shows: 

 The predicted concentrations at all receptors are below the assessment criteria for all 
assessed pollutants 

 As there are limited anthropogenic sources of pollutants other than dust in the area, 
background levels are unlikely to be of any significance. 

Greenhouse gases 

 Total emissions for the life of mine are estimated at 3,212,358 t CO2-e 

 Average annual emissions are estimated at 178,000 t CO2-e. This is approximately 1%, 
0.3% and 0.001% of annual NT, Australia and global emissions respectively 

 The following management measures will be implemented to avoid, mitigate and offset 
greenhouse gas emissions arising from the Project:  

– Commitment to energy efficiency within the site Environmental Management Plan 

– Monitoring of greenhouse gas emissions and reporting of Scope 1 and Scope 2 
emissions as part of National Greenhouse and Energy Reporting Scheme 

– Continuous improvement in compliance and emissions reduction throughout the 
project life through assessment and review processes including legislative reporting 
requirements.  
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Glossary of acronyms and terms 
Air NEPM National Environment Protection (Ambient Air Quality) Measure 
Air Toxics NEPM National Environment Protection (Air Toxics) Measure 
AWS automatic weather station 
BoM Bureau of Meteorology 
CALMET 3D meteorological model pre-processor to CALPUFF 
CALPUFF Model that simulates dispersion of air pollutants 
CO carbon monoxide 
EPA (WA) Environmental Protection Authority (WA) 
CO2 Carbon dioxide 
CO2-e Carbon dioxide equivalent emissions 
EPP Environmental Protection Policy (WA) 
GHD GHD Pty Ltd 
GL Gigalitres 
Kwinana EPP Environmental Protection (Kwinana) (Atmospheric Wastes) Policy 1999 
Mtpa Million tonnes per annum 
MW megawatts 
NEPM National Environment Protection Measure 
NO2 nitrogen dioxide 
NOHSC National Occupational Health and Safety Commission 
NOx oxides of nitrogen 
NSW DEC NSW Department of Environment and Conservation 
NT Northern Territory 
PJ petajoules 
PM1 particulate matter of less than 1 micron in aerodynamic diameter 
PM2.5 particulate matter of less than 2.5 microns in aerodynamic diameter 
PM10 particulate matter of less than 10 microns in aerodynamic diameter 
PAHs polycyclic aromatic hydrocarbons 
ROM run of mine 
SEPP-AQM Victorian State Environment Protection Policy (Air Quality 

Management) 
SO2 sulphur dioxide 
STEL short term exposure level 
TAPM The Air Pollution Model 
TNG TNG Limited (wholly owned subsidiary Enigma Mining Limited) 
TSP total suspended particulates 
TWA time weighted average 
µm micrometre 
µg/m3 micrograms per cubic metre 
Vic EPA Victorian EPA 
VOC volatile organic compounds 
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1. Introduction 
TNG Limited (TNG), is proposing to develop the Mount Peake Project, located approximately 
235 km north-north-west of Alice Springs and approximately 50 km west of the Stuart Highway 
(Figure 1-1), consisting of: 

 Mining of a polymetallic ore body through an open-pit truck and shovel operation 

 Processing of the ore to produce a magnetite concentrate 

 Road haulage of the concentrate to a new railway siding and loadout facility on the Alice 
Springs to Darwin railway near Adnera 

 Rail transport of the concentrate to TNG’s proposed Darwin Refinery located at Middle 
Arm, Darwin. 

1.1 Background 

The mine will be an open pit truck and shovel operation with an initial throughput of 3 million 
tonnes per annum (Mtpa), increasing up to 6 Mtpa from year 5.  Following beneficiation, 
approximately 1.8 Mtpa of magnetite concentrate will be produced at peak production. The life 
of the mine is expected to be 15 years. 

The main air emissions are expected to be from material transport, processing and wind erosion 
(dust), and the power plant (carbon monoxide, oxides of nitrogen and volatile organic carbons). 
Greenhouse gas emissions will also occur throughout the life of the mine.  

The nearest non-mining sensitive receptor to the mine site is Anningie Station homestead 
approximately 30 km to the south-west of the mine site. The access road lies approximately 
20 km to the south of the Wilora Aboriginal community. The accommodation village will be 
located approximately 5 km to the east of the mine. 

1.2 Scope of work 

GHD Pty Ltd (GHD) was commissioned by TNG to prepare an environmental assessment for 
the Project. As part of this commission, GHD completed an air assessment. 

This report assesses the potential air quality impacts from construction and operation of the 
Project. The report’s scope is to: 

 Assess the likely level of dust generation and other pollutants associated with 
construction of the Project 

 Assess air quality impacts from the operation of the Project, including dispersion 
modelling and assessment against relevant air quality criteria 

 Specify intended air quality management and mitigation measures during construction 
and operation of the Project to allow compliance with relevant air quality criteria 

 Assessment of greenhouse gas emissions for the operation of the Project. 



!
!

!
!

!

!

!

!

!

!

!
!

!

!

!
!

!

!

!

!
! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

ALICE SPRINGS DARWIN RAILWAY

PPL1103

PPL1103

PPL1103

PPL1138
PPL1138

PPL1057

PPL1057

PPL1057

PPL1138

PPL969

PPL969

EL27069

ILLOQUORA
SIDING

EL27941

EL29578

EL30483

ELR29627
BLOODWOOD CREEK

HANSON RIVER

TAYL
OR

CR
EE

K

ANNINGIE CREEK

MURRAY CREEK

320,000

320,000

330,000

330,000

340,000

340,000

350,000

350,000

360,000

360,000

370,000

370,000

380,000

380,000

390,000

390,000

400,000

400,000

410,000

410,000

7,5
70,

000

7,5
70,

000

7,5
80,

000

7,5
80,

000

7,5
90,

000

7,5
90,

000

7,6
00,

000

7,6
00,

000

7,6
10,

000

7,6
10,

000

Figure 1-1

Job Number
Revision A

61-29057

G:\61\29057\11 GIS\Maps\MXD\6129057_001_Fig1ProjectLocation.mxd

Map Projection: Transverse Mercator
Horizontal Datum:  GDA 1994
Grid: GDA 1994 MGA Zone 53

0 2.5 5 7.5 10

Kilometres o
© 2015. Whilst every care has been taken to prepare this map, GA, GE, GHD and TNG make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Date 23 Oct 2015

TNG Ltd
Mount Peake EIS

Project Location
Mount Peake Project Area

Data source: TNG - Gas / Slurry Pipeline Study Corridor, Camp Facilities, Transport Study Corridor, Mount Peake Mining Area, Mount Peake Granted Tenements (2015). Geoscience Australia - Waterways, mainland, placename, road (2008). Google Earth Pro - Imagery (Date extracted: 13/02/2014). Created by: RB

239 Adelaide Terrace Perth WA 6004 Australia     T    61 8 6222 8222     F    61 8 6222 8555     E    permail@ghd.com.au     W    www.ghd.com.au

Paper Size A4

"

"

"

"

"

"

"

"

"

"

"

"

Katherine

Alice Springs

Mount Isa

Darwin

Pine Creek

Halls Creek

Kununurra

Camooweal

Birdsville

Tennant Creek

Ti Tree

Barrow CreekWestern
Australia

Northern
Territory

Queensland

South Australia

Not to scale

TIMOR
SEA GULF

OF
CARPENTARIA

Am
ad

eu
s G

as
 Pi

pe
lin

e

FORSTER RANGE

STIRLING STATION

WILORA

DJILBARI HILLS

JOHN'S RANGE

MOUNT ESTHER

ADNERA GAP

ST
UART H

IGHWAY

BARROW
CREEK

LEGEND
Illoquora Siding
Principal Road
Minor Road
Major Watercourses
Railway

! Amadeus Gas Pipeline
Mine Site Facilities
Mud Hut Swamp
Rail Siding Loading Facility
Mount Peake Mining Area

Crown Land
Mount Peake Granted Tenements
Mount Peake Mineral Leases
Cadastral Boundaries
Access Road

Camp Facilities

MUD HUT 
SWAMP

ANNINGIE

MLA29855

MLA28341

MLA29856

EL27941

MLA30686



 

GHD | Report for TNG Limited - Mount Peake Project, 61/29057/11 | 3 

1.3 Approach 

The approach adopted for the assessment of emissions to air from the Project is summarised in 
the following points. Each point is described in detail in the subsequent sections of the report: 

 Outline of the Project, including layout, equipment and process flows (Section 2) 

 Identification of emission sources and mitigation measures for the operational phase of 
the Project, including from mine operations and power station (Section 3) 

 Identification of the appropriate air quality criteria and guidelines applicable to this air 
assessment (Section 4) 

 Investigation of the existing environment, in terms of topography and land use, 
meteorology, background air quality and sensitive receptors (Section 5) 

 Meteorological modelling, in order to synthesize site representative meteorology for use 
in dispersion modelling (Section 6) 

 Assessment of predicted air quality impacts during construction including development of 
a management framework to inform task specific mitigation measures for use during 
construction (Section 7) 

 Atmospheric dispersion and deposition modelling for the assessment of predicted air 
quality impacts during operation of the mine (Section 8) and power station (Section 9) 

 Greenhouse gas assessment for the Project (Section 10) 

 Conclusions drawn from the above assessment (Section 11). 

1.4 Limitations 

This report has been prepared by GHD for TNG Limited and may only be used and relied on by 
TNG Limited for the purpose agreed between GHD and the TNG Limited as set out in this 
report. 

GHD otherwise disclaims responsibility to any person other than TNG Limited arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope of work and limitations set out in 
the report. 

GHD accepts no responsibility for the integrity of the software coding of the approved 
meteorological and air dispersion models (TAPM, CALMET and CALPUFF) used. 

GHD has prepared this report on the basis of information provided by TNG Limited and others 
who provided information to GHD (including Government authorities), which GHD has not 
independently verified or checked beyond the agreed scope of work. GHD does not accept 
liability in connection with such unverified information, including errors and omissions in the 
report which were caused by errors or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described in this report. GHD disclaims liability arising from any of the 
assumptions being incorrect. 

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report. GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 
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2. Project description 
2.1 Mount Peake Project area 

The Mount Peake Project is located approximately 235 km north-north-west of Alice Springs 
and approximately 50 km west of the Stuart Highway. 

Mining, processing and associated infrastructure will occur at the mine site with accommodation 
facilities located 5 km to the east. 

A transport corridor for site access and product haulage will run 100 km south-east and then 
east from the mine site to a new rail siding and load out facility near Adnera. 

Existing infrastructure includes the Stuart Highway, Adelaide to Darwin Railway, the Amadeus 
Gas Pipeline, pastoral station tracks and wells for stock watering. 

All Project components lie within the Stirling and Anningie perpetual pastoral leases aside from 
a portion of crown land adjacent to the Stuart Highway intersected by the transport corridor. 

The nearest non-mining sensitive receptor to the mine site is Anningie Station homestead 
approximately 30 km to the south-west of the mine site. The access road lies approximately 
20 km to the south of the Wilora Aboriginal community. 

Figure 2-1 shows the proposed Mount Peak Project site and the closest receptors. 

2.2 Mine operations 

The mine will be an open pit truck and shovel operation. Extracted ore will be transported by 
haul truck from the mine pit and stockpiled onsite at a run of mine (ROM) pad prior to 
processing. Mining will commence with a starter pit accessing high grade and low strip ratio ore 
to feed a beneficiation plant. The initial throughput of the beneficiation plant will be 3 Mtpa 
ramping up to 6 Mtpa in year 5. The life of the mine is expected to be 19 years inclusive of 
construction (2 years), mining (15 years) and closure (2 years). 

Overburden and waste rock will be stored in a waste rock dump (WRD), as shown in Figure 2-2. 

Extracted ore will undergo beneficiation, which involves crushing, grinding and magnetic 
separation to produce a concentrate. Ore will be loaded from the ROM pad to a primary crusher 
by front end loader. Approximately 1.8 Mtpa of concentrate will be produced at peak production. 

Tailings will be stored in a tailings storage facility (TSF), as shown in Figure 2-2. 

The magnetite concentrate will be transported by road haulage to a new rail siding and load out 
facility at Adnera. Up to 100 return truck movements will occur per day at peak production. To 
ensure safety for users of the Stuart Highway an underpass of the highway will be constructed. 

Train loading will be via front end loader to a conveyor and loading bin located over the rail 
siding. Around one train movement per day is expected. 

New facilities at the Mount Peake Project include: 

 Open cut mine 

 Waste rock dump (WRD) with up to 70 million tonne (Mt) capacity 

 Run of mine (ROM) pad 

 Four long term stockpiles of up to 4 Mt capacity each 

 Process plant 

 Tailings storage facility (TSF) with up to 63 Mt capacity 
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 Access road between the mine site and Adnera Loadout Facility including an underpass 
of Stuart Highway (for concentrate trucks) and intersections with Stuart Highway (for mine 
site access) 

 Borefield and associated water pipeline 

 Concentrate stockpiles 

 Water treatment plant 

 Sewage treatment plant 

 Gas fired power station 

 Explosives and detonator magazines 

 Accommodation village 

 Administrative buildings, laboratory, workshops and warehouses 

 Gatehouse and weighbridge 

 Fuel farm 

 Concentrate loadout facility and rail siding at Adnera 

Upon completion of the project, the site will be decommissioned and rehabilitated following an 
approved Mine Closure Plan. 

2.3 Water and power requirements 

Approximately 2,625 MLpa of make-up water will be required for mining, processing, dust 
suppression and potable use. Water will be obtained from a purpose built bore field. 

At full production the power draw for the mine and process plant is estimated at 24 MW. Power 
during the first four years will be supplied from 16 x 1,400 kVA gas fired generating sets with an 
additional 12 generating sets added from year five. Emergency backup will be provided from 3 x 
1,250 kVA diesel generators. 

Gas will be provided from the Amadeus Gas Pipeline via a hot tap. Road train tankers will 
commute between the pipeline and the mine site along the access road. 

Diesel generators will be used to power the borefield. 

Power for construction will be provided by diesel powered generators until the power station is 
operable. 

2.4 Timing 

TNG proposes to commence construction in late 2016 with mining commencing in 2018. 
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3. Operational emission sources 
3.1 Mine operation dust sources 

The predominant mine operation dust sources include mechanical sources (trucking, conveying, 
dozing and grading) and wind erosion sources (cleared areas and stockpiles). The following 
sections detail the methods used to calculate emission rates for various sources. The calculated 
emission rates are summarised in Section 8. 

Mine operations have the potential to generate particulate emissions from activities outlined in 
Table 3-1. 

Table 3-1 Potential dust sources from mine operations 

Source type Source location 
Wind erosion Mine pit, long-term ore stockpiles, crushed ore 

stockpile, waste rock dump and tailings 
storage facility 

Drilling of ore and waste rock Mine pit 
Blasting of ore and waste rock Mine pit 
Loading ore and waste rock into haul trucks 
using excavators/shovels or front end loaders 

Mine pit 

Hauling ore and waste rock Haul roads from mine pit to the crushing plant, 
long-term ore stockpiles and waste rock dump 

Unloading ore and waste rock from haul 
trucks 

Crushing plant, long-term ore stockpiles and 
waste rock dump 

Dozing of waste rock and long-term ore 
stockpiles 

Waste rock dumps and long-term ore 
stockpiles 

Ancillary vehicle movement Mine roads 
Grading haul roads Haul roads 
Primary crusher Crushing plant 
Ore handling and transfer Crushing plant, crushed ore stockpile and 

crushed ore stockpile to processing plant 

3.1.1 Wind erosion emissions 

Shao et al.[1] describes the process by which dust lift off occurs for three grain sizes: 

 Large particles (>1000 µm) remain stationary or move along the ground (creep) as they 
are too aerodynamically heavy 

 Sand particles (typically between 60 and 1000 µm) are easily lifted from the surface into 
saltation motion as they have small threshold velocities. This leads to sand drift 

 Dust particles (typically <60 µm) are not lifted directly from the surface (under normal 
conditions) due to large threshold velocities which are present due to large inter-particle 
cohesive forces. However, when saltation occurs (by sand particles), dust particles are 
ejected from the surface due to sand grain impacts. This is termed saltation 
bombardment. In the atmosphere, turbulence and buoyancy keep the dust particles 
suspended for a period of time (determined by a number of factors) until deposition 
occurs, often many kilometres from the original source. 

These movements are illustrated in Figure 3-1. 

                                                      
1 Shao, Raupach and Leys, 1996. A Model for Predicting Aeolian Sand Drift and Dust Entrainment on Scales from Paddock to 
Region. Australian Journal of Soil Research, 34, pp. 309-342. 
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Figure 3-1 Dust lift off resulting from saltation of sand particles 

An SKM study[2] calculated stream wise dust flux (Q(d)) for a particle size as following Equation 
3-1. 

Equation 3-1 

)(0

)(
)(

1)(

**

**

2

*

*3
*

~

t

t
ts

uu

uu
u

du
u

g
c

dQ

<=

≥



















−×








=

ρ
 

Where u*t is the threshold friction velocity, u* is the frictional velocity, cs is a coefficient of order 
1, ρ is the air density and g is gravity. 

In the SKM study, U was assumed to be directly proportional to u* and the first term was 
simplified as constant of proportionality, which was determine when calibrating the model. 
However, Shao et al. indicate that Equation 3-1 is for estimating stream wise sand flux (i.e. d = 
ds). Shao et al. go on to postulate that dust flux, F(dd, ds), can be calculated using Equation 3-2. 

Equation 3-2 
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Where ρP and ρ are the density of the particle and air, β is a constant bombardment parameter 
and γ is a dimensionless constant empirically derived as 2.5. By substituting the stream wise 
sand flux (Equation 3-1) into the dust flux (Equation 3-2), GHD has derived Equation 3-3. 

Equation 3-3 

)(0

)(1),(

**

**2
*

2
*

*

t

t
t

sd

uu

uu
u
u

uBddF

<=

≥







−×=  

Where: 

 F is the average hourly dust flux (PM10 or TSP) per active area for a given area. It has 
units of g/s/m2 

 B is a dimensioned constant of proportionality that incorporates particle and air densities, 
a bombardment constant, source particle size distribution, gravity, ground cover, a degree 
of management effort and other empirical constants 

 u* is the average hourly surface friction velocity for the active area 

 u*,t is the average hourly threshold friction velocity for dust lift off. 

GHD has adopted the above methodology for a number of similar studies[3]. 

                                                      
2 SKM (Sinclair Knight Merz), 2004. Kwinana Residue Area Dust Emission Modelling: Final. November 2004. 
3 GHD, 2009. Kwinana Residue Dust Emissions Study Report for Alcoa of Australia. December 2009. 
GHD. 2013. Pinjarra Residue Dust Emissions Study Report for Alcoa of Australia. February 2013. 
GHD, 2014. Project Shaheen Air Quality Assessment Report for Mubadala & DUBAL. June 2014. 

Dust 
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Calculation of u

 

u

 values are provided as output from the CALMET meteorological model (see Section 6 for 

more information on CALMET model development). 

Calculation of u
,t 

Equation 3-4 below may be used to determine u
t. This is an adapted form of the u


, equation 

presented in Shao et al. 

Equation 3-4 

)(
,,

* ωH
u

u dryt
t

*=  

Where u
,t,dry is the average threshold friction velocity for the drying area when the drying area 

is dry and H(ω) is a measure of soil wetness where 0 is a wet soil and 1 is a dry soil. The 
following u

,t,dry values were adopted for this study: 

 u
,t,dry = 0.3 for tailings dam (majority of area is wet) 

 u
,t,dry = 0.232 for other areas. 

It is noted that Shao et al. includes a ground cover, or management function within the 
denominator of Equation 3-4. As GHD has no means of calculating an hourly varying 
management of cover factor, it is assumed to be constant which is effectively incorporated into 
the calibration factor B of Equation 3-3. Incorporation of a valid management function, based on 
a continuous measure of management effort could be a future improvement to the model. 

Calibration of B 

In the absence of measured hourly dust concentration data for the typical site conditions, B 
values were adjusted to give the overall hourly emission rates in line with the National Pollutant 
Inventory (NPI) default emission values of 0.4 and 0.2 kg/ha/h for TSP and PM10, respectively. 
The B values used for this assessment were: 

 BTSP = 2.75x10-4 

 BPM10 = 1.38 x10-4.  

3.1.2 Mechanical emissions 

Mechanical emission factors (EF) are calculated using a combination of process rates, ore 
properties and emission factors from the NPI estimation manual for mining[4]. Table 3-2 shows 
NPI equations used within this study. 

3.1.3 Control factors 

Emission factors were multiplied by various ratios, depending on controls employed to reduce 
dust emission from various dust sources. Control factors are from the NPI manual for mining[4] 
The following control factors were used in this study for various activities: 

 Hauling – 75% for level 2 watering (>2 litres/m2/h) 

 Wind erosion from stockpiles – 50% for water sprays 

 Unloading trucks – 70% for water sprays. 

                                                      
4 National Pollutant Inventory, 2012. National Pollutant Inventory Emission Estimation Technique Manual for Mining – Version 
3.1. 
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Table 3-2 Emission estimate NPI emission factor equations 

Equation ID Equation Constants used in this assessment Dust sources 
Equation 3-5 
Blasting 

𝐸𝐸𝐸𝐸(𝑘𝑘𝑘𝑘 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏⁄ ) = 344 ∗ 𝐴𝐴0.8 ∗ 𝑀𝑀−1.9 ∗ 𝐷𝐷−1.8 
Where A is the area blasted in m2, M is % moisture 
content, and D is depth of blast holes (m). 

A = 4043 m2 
M = 5% 
D = 12 m 

Blasting 

Equation 3-6 
Excavators/ shovels/ 
front end loaders 𝐸𝐸𝐸𝐸(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 𝑘𝑘 × 0.0016 ×

�
𝑈𝑈(𝑚𝑚 𝑠𝑠⁄ )

2.2 �
1.3

�
𝑀𝑀(%)

2 �
1.4  

Where: U is mean wind speed (m/s) and M is % 
moisture 

k TSP = 0.74, kPM10 = 0.35 
U =3.2 m/s 
M = 5% for low grade rock, 20 % for ore  

Ore loading 
Waste rock loading 

Equation 3-7 
Wheel generated 
dust 

𝐸𝐸𝐸𝐸(𝑘𝑘𝑘𝑘 𝑉𝑉𝑉𝑉𝑉𝑉⁄ ) =
0.4536
1.6093

× 𝑘𝑘 × �
𝑏𝑏(%)

12
�
𝑎𝑎

× �
𝑊𝑊(𝑡𝑡)

3
�
𝑏𝑏

 

Where: s is % silt content, W is vehicle mass 
(tonnes) and k, a and b are empirical constants 

 TSP PM10 S = 6% (road surface) 
W = 384 t for HV and 5 t 
for LV (inc. buses) 

Hauling ore 
Hauling waste rock 
Light vehicle travel 

a 0.7 0.9 
b 0.45 0.45 
k 4.9 1.5 

Equation 3-8 
Dumping 

𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.012 
𝐸𝐸𝐸𝐸𝑇𝑇𝑃𝑃10(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.0043 

- Dumping ore 
Dumping waste rock 

Equation 3-9 
Dozing 𝐸𝐸𝐸𝐸(𝑘𝑘𝑘𝑘 ℎ⁄ ) = 𝑏𝑏 ×

𝑏𝑏𝑏𝑏(%)

𝑀𝑀1.4
(%)

 

Where: s is % silt content and M is % moisture 
content 

 TSP PM10 s = 6% 
M = 5% (low grade rock) 

Waste rock dozing 
a 2.6 0.34 
b 1.2 1.5 
c 1.3 1.4 

Equation 3-10 
Grading 

𝐸𝐸𝐸𝐸(𝑘𝑘𝑘𝑘 𝑉𝑉𝑉𝑉𝑉𝑉⁄ ) = 0.0034 × 𝑆𝑆𝑎𝑎 
Where: S is mean grader speed (km/h) 

 TSP PM10 S = 10 km/h Grading roads 
a 2.5 2.0 

Equation 3-11 
Conveying 

𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.005 
𝐸𝐸𝐸𝐸𝑇𝑇𝑃𝑃10(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.002 

For high moisture content ores Processing plant 
conveyors 

Equation 3-12 
Primary crushing 

𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.01 
𝐸𝐸𝐸𝐸𝑇𝑇𝑃𝑃10(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.004 

For high moisture content ores Primary crushing 

Equation 3-13 
Secondary crushing 

𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.03 
𝐸𝐸𝐸𝐸𝑇𝑇𝑃𝑃10(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.012 

For high moisture content ores Secondary crushing 

Equation 3-14 
Tertiary crushing 

𝐸𝐸𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.03 
𝐸𝐸𝐸𝐸𝑇𝑇𝑃𝑃10(𝑘𝑘𝑘𝑘 𝑏𝑏⁄ ) = 0.01 

For high moisture content ores Tertiary crushing 

 



 

12 | GHD | Report for TNG Limited - Mount Peake Project, 61/29057/11  

3.2 Power station sources 

The primary pollutants from gas engines are oxides of nitrogen (NOX) formed by high 
temperatures generated in the combustor and carbon monoxide (CO) and volatile organic 
compounds (VOC) which are formed predominantly by the incomplete combustion of fuel. 
Particulate matter less than 10 microns in aerodynamic diameter (PM10) and sulphur dioxide (SO2) 
are emitted in trace amounts as the gas turbines are fired using natural gas. 

This assessment assumes the power station is at individual plant capacity, i.e. at 100% maximum 
capacity rating and not the estimated load. This conservative approach provides for increased 
loading if required. 

Emissions and its constituents were estimated using emission factors from the NPI emissions 
estimation manual for combustion engines[5]

. 

Emissions were estimated using: 

Equation 3-15 

𝐸𝐸𝑖𝑖 =  
(𝐸𝐸𝐹𝐹 × 𝐸𝐸𝐸𝐸𝑖𝑖 × 1000)

(365 × 24 × 60 × 60) 

Where:  Ei     = Emission rate of pollutant i (g/s) 

FC   = fuel consumption (m3/yr) 

EFi   = Emission factor for pollutant i 

Table 3-3 and Table 3-4 outline the estimated emissions of criteria pollutants. The tables include 
outputs for the operational power generation (gas) using total power plant generation of 1.8 PJ 
with 28 gensets (highest power output anticipated for the life of mine). Emissions from power 
generation at the borefield and the emergency generators are considered small in relation to the 
main site power station, and are not included in the modelling.  

Table 3-3 NPI estimated emission for criteria pollutants per genset 

Pollutant 
Gas 

EFi (kg/m3)[6] Ei (g/s) 

Carbon monoxide 0.005310 0.29 
Oxides of nitrogen 0.068300 3.74 

 

Table 3-4 NPI estimated emission of VOCs, per genset 

Pollutant 
Gas 

EFi (kg/m3) Ei (g/s) % of VOCs 
Total VOCs 0.00198 0.11 - - 
Acetaldehyde 0.00014 0.0077 7% 
Benzene 0.0000074 0.00040 0.37% 
Formaldehyde 0.00088 0.048 45% 
Toluene 0.0000068 0.00037 0.34% 
Xylene 0.0000031 0.00017 0.16% 

 

                                                      
5 National Pollutant Inventory 2008. NPI Emissions Estimation Technique Manual (EET) for Combustion Engines. 
6 From Table 54 of EET for Combustion Engines 
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3.2.1 Upset conditions 

Risk assessment of air quality impacts due to upset conditions did not identify any significant risk 
from plant failure or malfunction. Gas supply failure or engine malfunction would result in the 
partial or full shut down of power generation systems and cessation of emissions to air. 

No further consideration of upset conditions has been made in this assessment. 

3.2.2 Mitigation measures 

Emissions from gas engines would be mitigated by tuning for optimum performance, efficiency and 
lowest emissions. This involves using lean burn technology, involving combustion of a lean air-fuel 
mixture, which has more air than is required for the stoichiometric combustion of the fuel. This 
results in lower peak combustion temperatures, which in turn reduces NOx formation. 

3.3 Greenhouse gas sources 

Greenhouse gas sources are discussed in Section 10.5 of this document. 
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4. Assessment criteria 
4.1 Criteria for dust sources 

Air quality impacts are assessed by comparing monitoring results or model predictions with 
appropriate criteria. The impacts of emissions from mining in the Northern Territory are primarily 
assessed with reference to the National Environment Protection (Ambient Air Quality) Measure 
(Air NEPM). Of the indicators prescribed in the Air NEPM, PM10 and PM2.5, are considered as the 
main air quality indicators for the Project (construction and operation), as shown in Table 4-1. 

In addition, the WA Environmental Protection Authority (EPA) criteria for total suspended 
particulates (TSP)[7], the Victoria Mining Protocol for Environmental Management (PEM) criteria for 
PM2.5 and PM10

[8], and the Victorian Environment Protection Authority (Vic EPA) Design Criteria for 
PM10

[9]
 are shown in Table 4-1. 

Given that the NEPM criteria were designed as goals to guide the management of emissions to air 
sheds of significant population (and not to apply to individual emitters), the WA, NSW and 
Victorian criteria are more relevant to this situation. In particular, the Victorian Mining PEM criteria 
have been specifically developed for mining operations, where sources are mobile and area-
based, and are therefore the more appropriate criteria to apply. 

EPA Victoria specified PM10 and PM2.5 criteria for non-point sources in mining operations are also 
shown in Table 4-1. 

There are no specific criteria for dust deposition in the Northern Territory and the NSW Office of 
Environment and Heritage (NSW OEH) dust deposition standard provided in the Approved 
Methods for the Modelling and Assessment of Air Pollutants in NSW [10] has been applied. NSW 
OEH impact assessment goals for an annual average dust deposition such that nuisance dust 
impacts could be avoided are provided in Table 4-1. 

Table 4-1 Assessment levels for dust (in-air concentrations and deposition) 

Pollutant Averaging period Max./99.9th %ile Criterion Source 
TSP 24-hours Maximum 90 μg/m3 WA EPA 
PM10 1-hour 99.9th %ile 80 μg/m3 SEPP-AQM 

24-hours Maximum 50 µg/m3 Air NEPM 
24-hours Maximum 60 μg/m3 Mining PEM 
Annual Maximum 20 μg/m3 Air NEPM[11] 

Dust deposition Annual Maximum 2.0 g/m2/month NSW OEH 

                                                      
7 The Environmental Protection (Kwinana) (Atmospheric Wastes) Policy 1999 (Kwinana EPP) specifies a standard of 90 μg/m3 for 
least dust impacted areas (rural residential areas beyond the buffer area). 
8 EPA Victoria, 2007. Protocol for Environmental Management: Mining and Extractive Industries, EPA Victoria Publication 1191, 
December 2007. 
9 Established under the Victorian State Environment Protection Policy (Air Quality Management) (SEPP-AQM). 
10 NSW OEH, 2005. Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales. Sydney, August 
2005. 
11 Proposed addition to the Air NEPM.  
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4.2 Criteria for power station sources 

The proposed gas fired power station will generate the exhaust pollutants carbon monoxide (CO) 
and oxides of nitrogen, NOx (as nitrogen dioxide, NO2) and trace products of incomplete 
combustion. However, it is anticipated that CO and NOx will be the most pertinent air pollutant and 
that the other emission constituents will not pose a significant issue. Criteria pollutants will be 
assessed against the Air NEPM and Vic EPA design criteria. Other trace pollutants will be 
assessed against Air Toxics NEPM and Vic EPA design criteria. Assessment criteria from the gas 
fired power station are outlined in Table 4-2. 

Sulphur dioxide and particulate emissions were not modelled from the power station due to the 
negligible quantity of sulphur in the pipeline natural gas and negligible contribution of dust 
compared to other mine site activities. 

Table 4-2 Assessment criteria for stack emissions from gas fired power 
station 

Pollutant Averaging period Max./99.9th %ile Criterion Source 
Nitrogen dioxide 1-hour Maximum 247 μg/m3 Air NEPM 

1-hour 99.9th %ile 190 μg/m3 SEPP-AQM 
Annual Maximum 62 μg/m3 Air NEPM 

Carbon monoxide 1-hour 99.9th %ile 29,000 μg/m3 SEPP-AQM 
8-hours Maximum 11,254 μg/m3 Air NEPM 

Acetaldehyde 3-minutes 99.9th %ile 76 μg/m3 SEPP-AQM 
Benzene 3-minutes 99.9th %ile 53 μg/m3 SEPP-AQM 

Annual Maximum 10.5 μg/m3 Air Toxics NEPM 
Formaldehyde 3-minutes 99.9th %ile 40 μg/m3 SEPP-AQM 

24-hours Maximum 53.6 μg/m3 Air Toxics NEPM 
Toluene 3-minutes 99.9th %ile 650 μg/m3 SEPP-AQM 

24-hours Maximum 4114 μg/m3 Air Toxics NEPM 
Annual Maximum 411 μg/m3 Air Toxics NEPM 

Xylenes 3-minutes 99.9th %ile 350 μg/m3 SEPP-AQM 
24-hours Maximum 1183 μg/m3 Air Toxics NEPM 
Annual Maximum 946 μg/m3 Air Toxics NEPM 
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5. Existing environment 
5.1 Topography and land use 

5.1.1 Mount Peake Project area 

The Mount Peake Project Area lies within the Burt Plain bioregion. Land use immediately adjacent 
to the Mount Peake Project Area is pastoral activities. Existing infrastructure includes the Stuart 
Highway, Adelaide to Darwin Railway, the Amadeus Gas Pipeline, pastoral station tracks and 
wells for stock watering. 

The nearest non-mining sensitive receptor to the mine site is Anningie Station homestead 
approximately 30 km to the south-west of the mine site. The access road lies approximately 20 km 
to the south of the Wilora Aboriginal community. 

5.2 Meteorology 

5.2.1 Temperature 

Temperatures vary significantly, with mean daily maximum temperatures ranging from 22°C 
(August) to 37°C (January), and mean daily minimum temperatures from 8°C (July) to 24°C 
(January). Average annual evaporation for Barrow Creek totals around 2,980 mm, with average 
monthly evaporation exceeding rainfall in all months [12]. 

5.2.2 Rainfall 

The climate of the region is arid to semi-arid with a mean annual rainfall of approximately 320 mm 
recorded at Barrow Creek, approximately 65 km east of the mining area. The climate is 
characterised by hot, wet summers and warm, dry winters.  

Rain tends to fall during heavy rain events between November and March, with little follow on rain. 
The highest annual rainfall for Barrow Creek of 1,153 mm was recorded in 2010. Annual rainfall is 
highly variable. 

5.2.3 Wind 

Annual and seasonal wind roses for the Territory Grape Farm AWS, based on hourly observations, 
are shown for 2 July 2011 to 30 June 2012 in Figure 5-1. The wind roses show graphically the 
frequency of occurrence of winds by direction and strength, from varying compass points. The 
length of the bar represents the frequency of occurrence of winds from that direction and the 
colour corresponds to the wind speed categories, as defined in the legend. Figure 5-1 shows a 
dominant south easterly wind direction throughout the year. 

 

                                                      
12 Bureau of Meteorology (BoM), 2015. Climate Statistics for Australian Locations - Monthly Climate Statistics - Summary Statistics 
– Barrow Creek. http://www.bom.gov.au/climate/averages/tables/cw_015525.shtml. Accessed 5 May 2015. 
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2.92 m/s 
2.84 m/s 

  

Figure 5-1 Annual and seasonal wind roses for observed meteorological data at the Territory Grape Farm AWS
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5.3 Existing emissions 

No previous air quality monitoring has been performed at or nearby the Mount Peake Project 
area. 

There are no existing industrial air emissions within the Mount Peake Project area. 

Dust emissions occur from wind erosion from exposed ground, station related vehicle traffic on 
unsealed roads and smoke emissions from seasonal bushfires in the region. 

The nearest occupied residence is Anningie Station homestead (approximately five permanent 
residents) around 30 km from the mine site. Wilora community (approximately 120 residents) is 
around 20 km from the access road and 47 km from the mine site. Ti Tree (approximately 150 
residents) is around 52 km from the mine site. 

There are also two semi-permanently occupied Indigenous outstations (Patsy’s and Walkabout) 
on the western side of Stuart Highway between Wilora and Barrow Creek. 

5.4 Sensitive receptors 

A number of sensitive receptors were identified in the Mount Peake region as listed in Table 5-1 
and shown in Figure 2-1. 

Whilst the majority of these receptors are unlikely to experience any impact during the 
construction or operation of the Project (due to the separation distance), they have been 
included in this assessment for completeness. 

Table 5-1 Sensitive receptor locations 

Name Detail Easting 
(m) 

Northing 
(m) 

Distance from 
Mount Peake 
(km) 

Mine camp site Mine accommodation village 327,657 7,605,251 5 
Anningie Station Pastoral lease homestead 305,913 7,582,817 30 
Wilora Aboriginal community 368,646 7,595,380 47 
Stirling Station Pastoral lease homestead 372,097 7,598,030 51 
Ti Tree Small town 336,844 7,555,160 52 
Barrow Creek Small town 383,314 7,618,267 62 
Willowra Aboriginal community 252,622 7,648,678 80 
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6. Meteorological modelling 
6.1 Meteorological model choice 

CALMET (v 5.8) is the 3D meteorological model pre-processor to the CALPUFF dispersion 
model (discussed in Section 8.1). CALMET includes a diagnostic wind field generator, with 
algorithms to generate slope flows, kinematic terrain effects (wind channelling), terrain blocking 
effects (stagnation) and also divergence minimisation (mass consistency) over spatially varying 
land uses and types. The latter can vary from industrial areas to barren land and even water 
bodies and ice. 

CALMET also includes separate micrometeorological models to characterise both the overland 
and over water atmospheric boundary layers. The sub-models each formulate the evolution of 
spatially varying temperature profiles and the heights of the different mixed layers both over 
water and overland and the thermal internal boundary layer interface between them through a 
process of upwind spatial averaging. They also generate parameters that characterise the 
atmospheric stability within and above these layers. 

This meteorological, micro-meteorological and land use information is passed to the CALPUFF 
dispersion model so that the manner in which emission plumes are transported and dispersed in 
the atmosphere can be determined[13]. 

6.2 Meteorological configuration 

6.2.1 CALMET settings 

CALMET settings were as per the CALPUFF guidance document[14] for hybrid mode using a 
combination of gridded meteorological data supplemented by surface data (one meteorological 
station located at the Territory Grape Farm AWS), except for the following: 

 Kinematic effects were computed (IKINE = 1) 

The nature of the terrain means that hills and valleys create flow divergence and 
convergence as the wind moves around the natural obstacles. A better representation of 
the vertical velocity was required to maintain mass consistency and to more accurately 
represent the situations of plume strike. 

 The O’Brien procedure for vertical velocity adjustment was applied (IOBR = 1) 

With kinematic effects included, the O’Brien procedure was applied so that domain mass 
consistency could be maintained at the top of the domain. 

The TERRAD variable was set to a value of 10 km based on an inspection of the terrain 
elevations in the vicinity of the Project site. 

Terrain and land use data were derived from 90 m resolution topography obtained from the 
AUSLIG data set. Aerial imagery was applied to confirm land use characteristics and modified 
where appropriate. 

Figure 6-1 shows a summary of the terrain in the model domain. 

Table 6-1 provides a summary of key parameters used in the CALMET model. 

                                                      
13 Refer to A User’s Guide for the CALMET Meteorological Model (Version 5), Earth Tech, Inc., January 2000. 
14 Atmospheric Studies Group, 2011. Generic Guidance and Optimum Model Setting for the CALPUFF Modelling System for 
Inclusion into the ‘Approved Methods for Modelling and Assessments of Air Pollutants in NSW, Australia’. Prepared for NSW 
Office of Environment and Heritage, Sydney. 
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Figure 6-1 Terrain from model domain 

 

Table 6-1 CALMET model configurations 

Parameter Detail 
Domain origin UTM 53 coordinates 222.198 km east and 7506.005 km north 
CALMET grid resolution 1000 m 
No. CALMET grids Easting = 200; Northing = 200 
No. vertical levels 11 
Vertical levels (m) 0, 20, 40, 61, 80, 100, 120, 180, 420, 700, 1500, 2500  
CALMET setting for 
hybrid mode 

TERRAD = 10 km 
Kinematic effects 
O’Brien corrections 

Surface data Refer to Section 6.2.2 
Upper data Refer to Section 6.2.3 

6.2.2 Surface data 

The closest representative meteorological station to the Project site is Territory Grape Farm 
AWS, operated by the Bureau of Meteorology since 1987, as shown in Figure 6-2. 

A review of meteorological data from the Territory Grape Farm AWS allowed for selection of an 
appropriate year long period to use in modelling. This year was chosen by choosing 
meteorological conditions that are most similar to typical meteorological patterns in the area. 
July 2011 through to June 2012 was chosen as the most appropriate time period.  
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The following hourly measured parameters were adopted for input into the CALMET model. 

 Wind speed and direction 

 Ambient temperature 

 Relative humidity 

 Pressure 

 Precipitation. 

In addition to this, ceilometer data from Alice Springs Airport AWS was included to provide 
ceiling height and cloud cover (in tenths). 

6.2.3 Upper data 

The 3D prognostic model The Air Pollution Model (TAPM) was used to synthesise upper data in 
the absence of suitable upper observations. 

TAPM was configured using a nested model domain approach designed to capture: 

 Broad scale synoptic flows 

 Regional and broader scale sea and land breezes 

 Regional and broader wind channelling around geographical features 

 Influences of land use. 

The nested grids were then configured with surface characteristics such as terrain elevation, 
surface roughness, vegetation type, soil type and monthly varying (initial) deep soil moisture 
content. The synoptic analysis for each month of the model year was used with the model 
settings shown in Table 6-2 for each of the Project areas. 

Table 6-2 TAPM model configurations 

Model parameter Configuration 
Three nested grids 10,000 m, 3000 m, and 1500 m resolution 

81 x 81 grid points 
Vertical levels 11 vertical levels, ranging up to 8000 m 
Grids centred at 322198 m E and 7606005 N, Map Grid of Australia, Zone 53 
Vegetation, terrain and land use Datasets provided with the model 

Where required, adjustments made, with cross-reference to 
aerial imagery, in the immediate area of the mine site. 

Deep soil volumetric moisture 
content for land areas 

Adjusted as required, see below. 

Air-sea temperature differences Default values used 
Surface vegetation and 
precipitation processes 

Included (snow processes and non-hydrostatic process 
excluded) 

Deep soil moisture content 

Deep soil moisture content was varied to reflect actual rainfall during the year, as shown in 
Table 6-3. The wet season, based on meteorological records for the region, was determined by 
an experienced meteorologist to have begun on 15 December 2011 and to have finished on 30 
April 2012. 

During this period, the region experienced varied rainfall events, such that the initial deep soil 
moisture content was increased for periods of high rainfall to take into account the intake of 
moisture. Persistent rain was received from 16 December 2011 to 15 January 2012, 27 
February to 10 March 2012 and 13 to 30 April 2012, as outlined in Table 6-3. 
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Initial deep soil moisture content was decreased to default during the periods with no rainfall, 

Table 6-3 Initial deep soil moisture content – Input into TAPM 

Period Initial deep soil moisture content 
m3/m3 (volume of water per 

volume of soil) 

Modelled 
season 

From To 
1 July 2011 15 December 2011 0.15 Dry 
16 December 2011 15 January 2012 0.40 Wet 
16 January 2012 26 February 2012 0.15 Dry 
27 February 2012 10 March 2012 0.40 Wet 
11 March 2012 12 April 2012 0.15 Dry 
13 April 2012 30 April 2012 0.40 Wet 
1 May 2012 30 June 2012 0.15 Dry 

 

Upper data from TAPM was then converted using CALTAPM to form data input files for use in 
the CALMET model. 
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7. Construction assessment 
This section outlines assessment of air emissions likely to result during construction of the 
Mount Peake Project. 

Potential air quality impacts during construction and site establishment for the Project will be 
emissions from heavy vehicle exhausts, dust generation from heavy equipment during 
earthworks and wind erosion from disturbed soil surfaces. 

7.1 Heavy machinery and plant 

Emissions from heavy vehicles would consist of products of combustion, including NOx, SO2, 
PM10 and VOCs. 

Vehicle emissions will arise from diesel powered equipment used during construction. 
Emissions from heavy equipment will be minimised by ensuring all vehicles on-site are well 
maintained and operated in an efficient manner. 

Emissions from vehicles on-site are not considered to represent a significant source of 
emissions. 

7.2 Construction dust 

The impacts of dust emissions fall under two distinct categories, being health and amenity: 

 Potential health impacts are attributable to the concentration of respirable particles in 
ambient air. Respirable particles of dust (PM10) would have maximum impact under light 
winds and stable atmospheric conditions. These conditions most frequently occur 
overnight and very early in the morning 

 The presence of total suspended particles (TSP), greater than 35 micron, is likely to affect 
amenity by way of reducing visibility (whilst in the air column) and by soiling of materials 
via dust deposition. Amenity impacts are most marked in high wind conditions, when 
larger particles may be displaced and transported a significant distance before being 
deposited and soiling surfaces. Mitigation of amenity related dust impacts would in turn 
act to reduce health impacts due to dust emissions. 

The extent to which these emissions may impact on the surrounding sensitive land uses would 
depend upon a number of site-specific factors. 

Dust emissions will arise during construction of the Project. The following construction activities 
involve the movement and placement of soil, rock etc. and can be the source of dust emissions: 

 Mechanical disturbance: dust emissions resulting from the operation of construction 
equipment and vehicles 

 Wind erosion: dust emissions from exposed and disturbed soil surfaces under high wind 
speeds during construction. 

Extensive inventories[15] for PM10 and TSP emissions from earth moving machinery are 
commonly used to characterise the source dust emission rates from activities on-site during the 
construction phase. At this stage, the reference design has not specified the schedule of 
operations and the exact type and number of dozers, scrapers, trucks and other earthmoving 
equipment, so that it is not possible to characterise these sources. 

                                                      
15 NPI 2012 Emission Estimation Technique Manual for mining v3.0; 
NPI US EPA (United States Environmental Protection Agency), 2001. AP-42: Compilation of Air Pollutant Emission Factors – 
Fifth Edition 
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Dust emissions during construction are not considered to represent a significant source of 
emissions. For the construction phase of the Project, a framework which includes a 
comprehensive range of mitigation measures for the management of dust emissions will be 
developed as a part of construction dust management measures. 

7.3 Construction dust management framework 

As the reference design has not specified the schedule of operations and the exact type and 
number of dozers, scrapers, trucks and other earthmoving equipment, it is not possible to 
characterise construction dust sources. A management framework has been developed and 
would be applied to ensure dust emissions are managed. 

Dust emissions would be controlled by application of a dust management processes, defined as 
part of the site Environmental Management Plan. Using this approach, a staged dust 
management plan for dust mitigation and management measures would be influenced by the 
proximity of sensitive receptors. Due to the separation distance between the Project site and the 
nearest sensitive receptor, the dust management measures would detail actions for typical dust 
control. 

7.3.1 Typical dust management and mitigation measures 

Typical dust management measures are based on the principles found in the Environmental 
Guidelines for Major Construction Sites[16]. From the identification of potential dust emission 
sources, appropriate dust management and mitigation measures for a typical level of control 
would include: 

 All construction and maintenance equipment/vehicles to be operated and maintained to 
manufacturer’s specifications in order to minimise exhaust emissions 

 Defined haul routes to be used wherever it is necessary for vehicles to traverse unsealed 
surfaces or unformed roads 

 Vehicular speeds would be limited to 25 km/h on areas of unconsolidated or unsealed soil 
associated with the project 

 Prompt mitigation of excessive visible dust emissions, which may be a combination of: 

– Stabilisation of surface silt content through application of localised water sprays, or the 
use of appropriate chemical dust suppressants (suitable for roads which are traversed 
less frequently) 

– Control of mechanically induced dust emissions (from clearing, excavation, loading, 
dumping filling and levelling activities) by application of water sprays 

– Awareness of operational areas more frequently exposed to higher winds and the 
predominant wind directions in these areas at various times of the year. Temporary 
wind barriers may be employed where necessary 

– Review of daily weather updates from BoM or a private meteorology service provider, 
to give warning of likely strong winds to assist with daily management of wind-blown 
dust from unconsolidated soil surfaces and material stockpiles 

– All haulage vehicles are to have their loads covered while transporting material to or 
from the work area through off-site routes that may have sensitive receptors. 

                                                      
16 EPA Vic, 1996. Best Practice Environmental Management - Environmental Guidelines for Major Construction Sites. 
Melbourne, February 1996.  
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8. Mine operational assessment 
8.1 Model selection 

Due to the scale of the model domain, air dispersion and deposition modelling of emissions has 
been undertaken using the US EPA approved CALPUFF dispersion model (version 5.8.4). 
CALPUFF is an advanced Lagrangian, non-steady state air dispersion model. The model has 
been approved by the US EPA, 40 CFR Part 51 Guideline on Air Quality Models[17], as the 
preferred model for assessing long range transport of pollutants and on a case by case basis for 
certain near field applications involving complex meteorological conditions. 

The CALPUFF dispersion model utilises the three dimensional wind fields from CALMET to 
simulate the dispersion of air pollutants to predict ground level concentrations across a 
Cartesian gridded domain. CALPUFF contains parameterisations for complex terrain effects, 
overwater transport, coastal interaction effects, variability in land use (the latter two being of 
paramount importance in this assessment) and their associated meteorological effects, building 
downwash, wet and dry removal, and simple chemical transformation. CALPUFF employs the 
3D meteorological fields generated from the CALMET model by simulating the effects of time 
and space varying meteorological conditions on pollutant transport, transformation and removal. 
CALPUFF contains algorithms that can remove near source effects such as building downwash, 
transitional plume rise, partial plume penetration, sub grid scale terrain interactions, as well as 
the long range effects of removal, transformation, vertical wind shear, overwater transport and 
coastal interactions. 

Emission sources can be characterised as arbitrarily varying point, area, volume and lines or 
any combination of those sources within the modelling domain. 

CALPUFF was used to simulate the dispersion characteristics and concentrations of pollutants 
generated by the proposed activities. 

Key features of CALPUFF used to simulate dispersion and deposition in this assessment are: 

 Emission sources (as detailed in Section 8.2.1), characterised as either volume or area 
sources, with initial release geometries representative of each activity 

 The 1000 m resolution 3D winds and temperatures, the spatially varying 
micrometeorological fields used to characterise atmospheric turbulence and the 
geophysical data from CALMET were used to characterise transport and dispersion of the 
emissions to air 

 Dispersion option micro meteorology 

 Averaging time of 1 hour 

 Wind speed profile ISC rural  

 Calm condition is defined as wind speeds less than 0.5 m/s  

 Terrain heights at sources determined from geophysical data 

 Discrete receptor heights of 1.5 metres 

 Computational grid size was 40 x 40 km 

 Chemical transformation for pollutants was not modelled 

 Dust deposition was calculated for receptor locations using dry flux settings. 

                                                      
17 US EPA, 2005. 40 CFR Part 51 Guideline on Air Quality Models 
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 The plume element modelling method selected was ‘puff’  

 The model was configured to predict concentrations over the sampling grid for the year 1 
July 2011 through 30 June 2012, with the meteorology described in Section 6 

 The model run period was for 8760 hours (1 year) 

 The CALPOST run period was also for 8760 (1 year) hours with output options only 
calculated for concentration with various averaging times to align with assessment 
criteria. A peak to mean ratio of 1.82 was used to convert 1 hour results to 3 minute 
results when assessing against VOCs. 

The following section details the model configuration for each emission source. 

8.2 Model Parameters 

The end of Mining Year 4 was selected for modelling as the mine will still be shallow and will 
have one of its highest throughputs, resulting in the highest estimated emissions. 

Mine operations will be 24-hour, split across two shifts (6 am – 6 pm and 6 pm – 6 am). 

Table 8-1 shows the predicted throughput for the 15 operational mining years, with the selected 
modelling year in blue.  

Table 8-1 Predicted throughput for 20 operational years 

Mining year Total ore mined Total waste mined 

1 5.80 5.84 
2 4.62 7.02 
3 3.79 7.85 
4 5.31 6.26 
5 6.12 5.37 
6 5.65 5.93 
7 5.87 5.98 
8 6.23 5.62 
9 6.57 5.27 
10 8.39 0.55 
11 6.83 0.26 
12 4.30 0.18 
13 4.44 0.05 
14 2.26 0 
15 1.60 0 

8.2.1 Emission sources (Mining Year 4) 

Table 8-2 and Table 8-3 show the source details for the volume and area sources. Stage 2 and 
Stage 3 of mining and stripping will be underway by the end of Mining Year 4. The pit locations 
of the modelled year are provided in Figure 8-1, as are the proposed tailings storage facility, 
waste rock dump, stockpile area and processing plant.  

8.2.2 Emission rates (Mining Year 4) 

Table 8-4 provides the predicted worst case emission rates of the mine during operation. 
Appendix A provides more detailed summaries of the modelled emissions estimates. 
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Table 8-2 Modelled source configuration for the Mount Peake Project – Volume sources 

Source 
Centroid x 

coordinate, km 
Centroid y 

coordinate, km 
Effective 
height, m 

Base elevation, 
m 

Initial sigma y, 
m 

Initial sigma z, 
m 

Loading ore – stage 2 (southern pit) 322.603 7605.822 12.0 481.3 2.5 3.0 
Loading ore – stage 3 (northern pit) 322.879 7607.239 12.0 483.0 2.5 3.0 
Waste rock dumping 322.099 7607.283 10.0 480.8 2.5 2.5 
Unloading ore to stockpile 321.745 7606.096 10.0 482.4 2.5 2.5 
Front end loading ore to primary crusher  321.462 7605.129 8.0 484.6 2.0 2.0 
Primary crushing  321.462 7605.129 4.0 484.6 2.2 1.0 
Conveyer to secondary crusher 321.462 7605.129 2.0 484.6 5.0 0.5 
Secondary crushing 321.462 7605.129 4.0 484.6 2.2 1.0 
Conveyer to tertiary crusher 321.462 7605.129 2.0 484.6 5.0 0.5 
Tertiary crushing 321.462 7605.129 4.0 484.6 2.2 1.0 
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Table 8-3 Modelled source configuration for the Mount Peake Project– Area sources 

Source Corner x coordinates, km Corner y coordinates, km Effective 
height, 
m 

Base 
elevation, 
m 

Initial 
sigma z, 
m 

Constant area sources 

Hauling waste –stage 2 (southern 
pit) 320.417, 320.417, 323.946, 323.946 7608.199, 7604.906, 7608.199, 7604.906 2.0 481.4 0.5 

Hauling waste – stage 3 (northern 
pit) 320.417, 320.417, 323.946, 323.946 7608.199, 7604.906, 7608.199, 7604.906 2.0 481.4 0.5 

Hauling ore – stage 2 (southern pit) 320.417, 320.417, 323.946, 323.946 7608.199, 7604.906, 7608.199, 7604.906 2.0 481.4 0.5 

Hauling ore – stage 3 (northern pit) 320.417, 320.417, 323.946, 323.946 7608.199, 7604.906, 7608.199, 7604.906 2.0 481.4 0.5 

Grading 320.417, 320.417, 323.946, 323.946 7608.199, 7604.906, 7608.199, 7604.906 2.0 481.4 0.5 
Miscellaneous travel 320.417, 320.417, 323.946, 323.946 7608.199, 7604.906, 7608.199, 7604.906 0.5 481.4 0.13 
Dozing waste rock 321.157, 321.157. 323.042, 323.042 7606.341, 7608.226, 7608.226, 7606.341 4.0 480.8 1.0 

Variable area sources (wind erosion)[18] 

Blasting – stage 2 (southern pit) 322.273, 322.273, 322.933, 322.933 7605.492, 7605.492, 7605.492, 7605.492 481.3 481.3 0.5 

Blasting – stage 3 (northern pit) 320.417, 320.417, 323.946, 323.946 7608.199, 7604.908, 7608.199, 7604.906 483.0 483.0 0.5 

Southern pit (stage 2) 322.273, 322.273, 322.933, 322.933 7605.492, 7605.492, 7605.492, 7605.492 481.3 481.3 0.5 

Northern pit (stage 3) 320.417, 320.417, 323.946, 323.946 7608.199, 7604.908, 7608.199, 7604.906 483.0 483.0 0.5 

Stockpile 321.075, 321.075, 322.414, 322.414 7605.426, 7606.765, 7606.765, 7605.426 482.4 482.4 0.5 

Waste rock dump 321.157, 321.157. 323.042, 323.042 7606.341, 7608.226, 7608.226, 7606.341 480.8 480.8 0.5 

Tailings storage facility 317.619, 317.619, 321.398, 321.398 7604.535, 7608.313, 7608.313, 7604.535 484.2 484.2 0.5 

                                                      
18 Rise velocities for each source assigned as 0 m/s, and hourly variable temperature taken as hourly variable ambient temperature. 
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Table 8-4 Mining Year 4 emission rates 

Description of source 
Total area 

ha 

Average annual emissions, no control Control factor Average annual emissions, with control 

TSP PM10 
TSP & PM10 

TSP PM10 

g/s g/s g/s g/s/ha g/s g/s/ha 
Mechanical sources 
Blasting – stage 2 0.4 0.5 0.3 1.00 0.5 1.35 0.3 0.70 
Blasting – stage 3 0.4 0.5 0.3 1.00 0.5 1.35 0.3 0.70 
Loading ore – stage 2  - - 0.1 0.1 1.00 0.11 - 0.05 - 
Loading ore – stage 3 - - 0.1 0.1 1.00 0.11 - 0.05 - 
Hauling waste rock – stage 2 19]  5.0 13.9 2.9 0.25 3.5 0.69 0.7 0.14 
Hauling waste rock – stage 3[19] 5.0 13.9 2.9 0.25 3.5 - 0.7 - 

Hauling ore – stage 2[19] 5.0 12.0 2.5 0.25 3.0 0.60 0.6 0.13 

Hauling ore – stage 3[19] 5.0 12.0 2.5 0.25 3.0 - 0.6 - 

Roads – grading haul roads[19] 10.0 1.5 0.5 0.25 0.4 0.04 0.1 0.01 

Roads – misc vehicle traffic[19] 109.6 2.3 0.7 0.25 0.6 0.005 0.2 0.002 

Waste Rock Dumping - - 2.2 0.8 0.30 0.7 - 0.2 - 

Unloading ore to stockpile - - 0.3 0.1 1.00 0.3 - 0.1 - 

ROM – front end loading ore to 
primary crusher 

- - 0.1 0.0 1.00 0.07 - 0.03 - 

ROM – Primary crushing - - 1.3 0.5 1.00 1.3 - 0.5 - 

ROM – Conveyer to secondary 
crusher 

- - 0.7 0.3 1.00 0.7 - 0.3 - 

ROM – Secondary Crushing - - 4.0 1.6 1.00 4.0 - 1.6 - 

ROM – Conveyer to tertiary 
crusher 

- - 0.7 0.3 1.00 0.7 - 0.3 - 

ROM – Tertiary Crushing - - 4.0 1.3 1.00 4.0 - 1.3 - 

Dozing – Waste Rock 88.8 0.8 0.1 1.00 0.8 0.009 0.1 0.002 

Wind erosion sources 

                                                      
19 Emission rate was modelled as a generalised area source containing the road network. Emission rates were scaled accordingly to ensure that total emissions were equal to predicted emissions for the 
exposed surface areas. 
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Description of source 
Total area 

ha 

Average annual emissions, no control Control factor Average annual emissions, with control 

TSP PM10 
TSP & PM10 

TSP PM10 

g/s g/s g/s g/s/ha g/s g/s/ha 

Southern pit (stage 2) 10.9 0.1 0.1 1.00 0.1 0.013 0.1 0.007 

Northern pit (stage 3) 18.7 0.2 0.1 1.00 0.2 0.013 0.1 0.007 

Stockpiles 44.8 0.6 0.3 0.65 0.4 0.009 0.2 0.004 

Waste rock dump 88.8 1.2 0.6 0.65 0.8 0.009 0.4 0.004 

Tailings storage facility 357.0 4.7 2.4 0.65 3.1 0.009 1.5 0.004 
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8.3 Dust modelling results 

Table 8-5 shows predicted PM10 and TSP concentrations at receptors.  

Figure 8-2 through Figure 8-7 show contour plots of the 40 km grid centred over the mine site. 
The figures show (in order): 

 99.9th percentile 1-hour PM10 

 Maximum 24-hour PM10 

 Annual average PM10 

 99.9th percentile 1-hour TSP  

 Maximum 24-hour TSP. 

 Maximum monthly dust deposition 

Dust deposition is 2 g/m2/mth in the direct vicinity of the mine site and decreases to below 
detection levels beyond, as shown in Figure 8-7. 

It is noted that the figures do not show all receptors, as many are a significant distance from the 
mine site.  

Table 8-5 Predicted concentrations at receptors 

Receptor PM10 
µg/m3 

TSP 
µg/m3 

Averaging period Annual 24-hour 1-hour 24-hour 1-hour 
Rank Max Max 99.9 %ile Max 99.9 %ile 

Guideline 20 50 80 90 - - 
1. Anningie Station 0.04 1.2 4.3 3.3 11.7 
2. Willowra 0.05 0.2 8.8 0.6 2.4 
3. Wilora 0.004 0.1 0.4 0.3 1.1 
4. Barrow Creek 0.001 0.05 0.1 0.1 0.4 
5. Mine camp site 0.5 9.7 35 26.4 95.6 
6. Stirling Station 0.004 0.01 0.3 0.3 0.8 
7. Ti Tree 0.007 0.2 0.6 0.4 1.6 
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8.4 Discussion of results 

8.4.1 Predicted dust concentrations 

Predicted impacts at receptors are all lower than assessment criteria.  

The highest predicted concentrations are predicted at the closest receptor (Mine Camp). 
Predicted concentrations at the Mine Camp during Mining Year 4 range between 2.5% and 44% 
of the various assessment criteria.  

Predicted concentrations at non-mining receptors during Mining Year 4 range between 0.005% 
and 5% of the guidelines. These low impacts from the Project were expected due to the large 
separation distances.  

It is noted that the second highest predicted concentrations occur at the furthest receptor 
(Willowra). This is a result of the predominant south easterly wind direction (Figure 5-1) directing 
emissions in a north westerly direction towards Willowra, and away from receptors south east of 
the mine site.  

8.4.2 Predicted dust deposition 

No dust deposition is predicted to occur at any of the sensitive receptors as a result of the 
Project. This is due to the large distance of sensitive receptors from sources. Large particles will 
be deposited closer to the sources than any of the receptor locations. Smaller particles will 
remain airborne further from the emission sources, but are less prone to deposition. 

8.4.3 Consideration of cumulative impacts from regional background dust 

There are limited anthropogenic dust sources in the area with the majority of dust in the area 
generated through emission processes that naturally occur in the environment such as wind 
erosion from open areas and bushfire smoke. 

Dust emissions from the Project, regional background sources, or both have the potential to 
dominate in the neighbourhood of the mine site (a scale of kilometres from the site); however 
further afield, where the receptors are located (tens of kilometres), background regional and 
their own local neighbourhood sources will dominate. 

8.4.4 Consideration of cumulative impacts from other sources 

The plots show that the range of any measurable dust impact (taken as 10% of the assessment 
criterion) is approximately 20 km from the mine site. That is, any location outside of a radius of 
20 km from the mine site is unlikely to distinguish the Project dust contributions from other 
regional sources. As the closest major dust source to the Project is Anningie Station (30 km 
from the Project), cumulative impacts from the two sources are likely to be insignificant. 
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9. Power station operational assessment 
9.1 Emission rates 

Worst case emissions from the power station were estimated by assuming that the 28, 
1,400 kVA gas fired gen sets are operating at maximum capacity for the modelling year. 

Table 9-1 provides the predicted emission rates for each pollutant for each location. Table 9-2 
provides the model source configuration. As the proposed QSK60 Gas G-Drive Cummins 
Genset specifications were not provided and are not publicly available; stack height, radius, exit 
velocity and temperature for the gas gen sets are based on 2 MW Cummins Gensets, which 
were used in a similar study. It is anticipated that these parameters would be similar to the 
Cummins Genset. 

Table 9-1 Emission rates per genset 

Pollutant Gas genset emission rate (g/s) 
CO 0.19 
NOx  2.49 
Total VOC 0.072 
Acetaldehyde 0.0051 
Benzene 0.00027 
Formaldehyde 0.032 
Toluene 0.00025 
Xylene 0.00011 

9.2 Modelling results 

Table 9-3 shows predicted concentrations at receptors for each species modelled. No 
exceedances are predicted.  

9.3 Discussion of results 

9.3.1 Predicted concentrations 

The predicted concentrations at all receptors are below the assessment criteria for all assessed 
pollutants.  

9.3.2 Consideration of cumulative impacts and background concentrations 

As there are limited anthropogenic sources of pollutants other than dust in the area, background 
levels are unlikely to be of any significance. 
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Table 9-2 Modelled power station source configuration 

Source 
Centroid x 

coordinate, km 
Centroid y 

coordinate, km 
Stack 

height (m) 
Stack 

radius (m) 

Exit 
velocity 
(m/s) 

Temp. 
(K) 

Operational power generation 
GG01 321.04327 7605.4041 9.37 0.229 42 695 
GG02 321.04483 7605.4009 9.37 0.229 42 695 
GG03 321.04613 7605.3976 9.37 0.229 42 695 
GG04 321.04717 7605.3946 9.37 0.229 42 695 
GG05 321.04803 7605.3916 9.37 0.229 42 695 
GG06 321.04951 7605.3888 9.37 0.229 42 695 
GG07 321.05051 7605.3857 9.37 0.229 42 695 
GG08 321.05156 7605.3825 9.37 0.229 42 695 
GG09 321.05301 7605.3793 9.37 0.229 42 695 
GG10 321.05430 7605.37567 9.37 0.229 42 695 
GG11 321.05582 7605.3718 9.37 0.229 42 695 
GG12 321.05724 7605.3684 9.37 0.229 42 695 
GG13 321.05837 7605.3647 9.37 0.229 42 695 
GG14 321.06005 7605.3604 9.37 0.229 42 695 
GG15 321.06167 7605.3568 9.37 0.229 42 695 
GG16 321.06284 7605.3539 9.37 0.229 42 695 
GG17 321.06379 7605.3509 9.37 0.229 42 695 
GG18 321.06476 7605.3477 9.37 0.229 42 695 
GG19 321.06605 7605.3448 9.37 0.229 42 695 
GG20 321.06716 7605.3419 9.37 0.229 42 695 
GG21 321.06826 7605.3392 9.37 0.229 42 695 
GG22 321.06934 7605.336 9.37 0.229 42 695 
GG23 321.07048 7605.3333 9.37 0.229 42 695 
GG24 321.07166 7605.3307 9.37 0.229 42 695 
GG25 321.07254 7605.3278 9.37 0.229 42 695 
GG26 321.07361 7605.3251 9.37 0.229 42 695 
GG27 321.07471 7605.3221 9.37 0.229 42 695 
GG28 321.07571 7605.3197 9.37 0.229 42 695 
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Table 9-3 Predicted concentrations at receptors, µg/m3 

Receptor CO NO2
[20] Acetaldehyde Benzene Formaldehyde Toluene Xylene 

Averaging period 8-hour 1-hour Annual 3-min 3-min 3-min 3-min 24-hour annual 3-min 
Rank Max Max - - 99.9%ile 99.9%ile 99.9%ile 99.9%ile max - - 99.9%ile 

Guideline 11,254 247 62 76 µg/m3 10.5 µg/m3 40 µg/m3 650 µg/m3 4114 µg/m3 411 µg/m3 350 µg/m3 
1. Anningie Station 1.72 12.78 1.57 0.24 0.24 0.24 0.24 0.0008 0.000041 0.0054 
2. Willowra 0.45 2.20 0.46 0.04 0.04 0.04 0.04 0.0002 0.000026 0.0009 
3. Wilora 0.14 1.79 0.19 0.03 0.03 0.03 0.03 0.0001 0.000003 0.0008 
4. Barrow Creek 0.14 1.47 0.17 0.03 0.03 0.03 0.03 0.0001 0.000002 0.0006 
5. Mine camp site 1.02 20.00 1.49 0.37 0.37 0.37 0.37 0.0007 0.000021 0.0084 
6. Stirling Station 0.17 1.91 0.21 0.04 0.04 0.04 0.04 0.0001 0.000003 0.0008 

7. Ti Tree 1.57 6.48 1.43 0.12 0.12 0.12 0.12 0.0007 0.000020 0.0027 

 

                                                      
20 Taken as 20% of NOx results 
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10. Greenhouse gas assessment 
10.1 Introduction 

The objective of the greenhouse gas assessment is to: 

 Estimate the greenhouse gas emission for the construction and operations phases of the 
Project 

 Detail the project lifecycle greenhouse gas emissions and the greenhouse gas efficiency 
of the project 

 Identify measures to minimise greenhouse gas emissions. 

10.1.1 Australian, Northern Territory and Global greenhouse gas emissions 

The Commonwealth Department of the Environment (DotE) estimates annual greenhouse gas 
emissions for Australia. The latest estimates are for 2013[21]

.  

Australia’s total greenhouse gas emissions for 2013 were estimated at 548.6 million tonnes of 
carbon dioxide equivalent (Mt CO2-e)[21] and the northern Territory’s emissions for 2013 were 
estimated at 13.8 Mt CO2-e. The major emission sources for the Northern Territory’s emissions 
for 2013 were agriculture (primarily the burning of savannahs) and fuel combustion for 
stationary energy purposes[21]

. 

2012 global greenhouse gas emissions from Annex 1 countries to the Kyoto protocol were 15.1 
gigatonnes of carbon dioxide equivalent (Gt CO2-e)[22]

. 

10.1.2 Legislative framework 

Key legislation relevant to the Project includes: 

 National Greenhouse and Energy Reporting Act 2007.  The National Greenhouse and 
Energy Reporting Scheme applies to Scope 1 and 2 emissions at facilities that emit over 
25,000 t CO2-e per year or consume more than 100 TJ of energy, or corporations that 
emit over 50,000 t CO2-e per year or consume more than 200 TJ of energy.  The Project 
will trigger both the facility and corporation thresholds.  Participation will need to be 
determined based on actual annual greenhouse gas emissions and energy consumption 

 Carbon Credits (Carbon Farming Initiative) Act 2011.  The Carbon Farming Initiative was 
developed to give farmers, forest growers and landholders the ability to generate 
accredited domestic offsets for access to domestic voluntary and international carbon 
markets.  It is unlikely that the Project will generate offsets at the mine site.  Any claims 
relating to carbon neutrality for the Project (or part thereof) should give consideration to 
the use of offsets generated under the Carbon Farming Initiative and the requirements of 
the National Carbon Offset Standard (NCOS).   

                                                      
21 Commonwealth Department of Environment, 2013. State and Territory Inventories 2013. Australia’s National Greenhouse 
Accounts. Commonwealth of Australia, May 2015. 
22 United Nations Framework Convention on Climate Change, 2014. National greenhouse gas inventory data for the period 
1990-2012. 
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10.2 Boundary of assessment 

The following activities comprise the majority of greenhouse gas emissions from the Project: 

 Fuel combustion - diesel (site vehicles) 

 Fuel combustion – diesel (trains for concentrate export) 

 Fuel combustion – natural gas (power generation) 

 Fuel combustion – diesel (power generation). 

Other smaller emissions include: 

 Clearing of vegetation 

 Use of explosives 

 Wastewater treatment 

 Embodied emissions associated with production of major construction materials, and 
transport of materials to site 

 Employee transportation. 

The smaller emissions listed above typically comprise approximately 20% of total emissions 
from mine sites[23]. As this assessment has been undertaken at an early stage of project 
development, and quantities have not yet been estimated for some of the smaller emission 
sources, these emissions have not been estimated separately. Rather, total emissions are 
estimated for fuel combustion for vehicle use and power generation, and a 20% uplift is added 
to account for these additional sources. 

10.3 Greenhouse gases 

The greenhouse gases considered in this assessment are listed in Table 10-1 together with 
their global warming potential.  Global warming potential is a relative measure of how much heat 
a greenhouse gas traps in the atmosphere compared to a similar mass of carbon dioxide. 

Table 10-1 Greenhouse gases and 100 year global warming potentials 

Greenhouse gas Global warming potential 

Carbon dioxide (CO2) 1 

Methane (CH4) 21 

Nitrous oxide (N2O) 310 

Hydrofluorocarbons (HFCs) 140-11,700 

Perfluorocarbons (PFCs) 6,500-9,200 

Sulphur hexafluoride (SF6) 23,900 

                                                      
23 As shown in the GHG assessment under taken for the Mt Todd EIA: GHD, 2012. Mt Todd Gold Project 
Greenhouse Gas Assessment Report for Vista Gold Australia Pty Ltd. 
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10.4 Emission scope 

Greenhouse gas emissions are separated into Scopes 1, 2 and 3 in accordance with the 
Greenhouse Gas Protocol:  

 Scope 1 emissions are created directly by a person or business from sources that are 
owned or controlled by that person or business 

 Scope 2 emissions arise from the generation of electricity, heating, cooling or steam that 
is purchased and consumed by a person or business.  These are indirect emissions as 
they arise from sources not owned or controlled by the person or business who 
consumes the electricity 

 All other emissions associated with the Project are defined as Scope 3, since they are 
produced outside the mine site, and TNG does not have operational control of the 
facilities from which they originate.  For example, TNG will not own or operate vehicles 
used to transport raw materials to the site and emissions resulting from the combustion of 
fuels for this transportation are classified as Scope 3. 

Scope 1 emissions will be produced by the combustion of fuels such as diesel at the mine site, 
and by vehicles, plant and equipment which TNG has operational control over. The site will also 
combust fuel (diesel and gas) for power generation. The direct combustion of these fuels is 
considered as Scope 1 emissions.   

As the Project generates its own power, no Scope 2 emissions are included in this assessment.  

The main Scope 3 emission is fuel combustion in diesel trains for the export of concentrate from 
site. All other scope 3 emissions associated with the Project have been accounted for by adding 
20% to the emissions calculated from fuel combustion. 

10.5 Calculation of GHG emissions 

10.5.1 Calculation of GHG emissions from combustion of diesel in vehicles 

Emissions from transport of products can be estimated using Equation 10-1: 

Equation 10-1 

𝐸𝐸𝑖𝑖𝑖𝑖 =
𝑄𝑄 ×  𝐸𝐸𝐸𝐸𝑖𝑖  × 𝐸𝐸𝐹𝐹𝑖𝑖

1000
 

where: 

Ej is the emission of carbon dioxide in CO2-e tonnes 

Q is the quantity of material being burned in kL for transport purposes 

EFj is the emission factor per tonne of material used measured in kg CO2-e/GJ. The 
emission factor for diesel is 69.9 (combined emissions of CO2, CH4 and N2O).  

ECj is the energy content factor in GJ/kL for diesel. The energy factor for diesel is 38.6. 

Emissions have been separated into two categories:  

 Scope 1: site vehicles  

 Scope 3: trains for concentrate export 

The total Scope 1 volume of diesel being consumed per annum is estimated as: 

 1,750 kL in total during the 2 year construction period 

 7,000 kL per annum during operational years 1-4 

 14,150 kL per annum during operational years 5-15. 
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The total Scope 3 volume of diesel being consumed per annum is estimated as: 

 10,000 kL per annum during operational years 1-4 

 20,000 kL per annum during operational years 5-15. 

Table 10-2 shows the calculated emissions. 

Table 10-2 Transport calculations 

Factor Unit Mining years 
1 – 4 (annual 

rate) 

Mining years 
5 – 15 

(annual rate) 

Total 
construction 

phase (2 years) 
Scope 1: site vehicles 
Total fuel used kL 7,000 14,150 1,750 
Energy content factor 
for diesel GJ/kL 38.6 38.6 38.6 

Emissions factor kg CO2-e/GJ 69.9 69.9 70 
Emissions CO2-e tonnes 18,887 38,179 4,722 
Scope 3: trains for concentrate export 
Total fuel used kL 10,000 20,000 - 
Energy content factor 
for diesel GJ/kL 38.6 38.6 - 

Emissions factor kg CO2-e/GJ 69.9 69.9 - 
Emissions CO2-e tonnes 26,981 53,963 - 

10.5.2 Calculation of GHG emissions from gas consumption for electricity 
production 

Emissions from the burning of gas at the power plant for electricity production can be estimated 
Equation 10-2: 

Equation 10-2 

𝐸𝐸𝑖𝑖𝑖𝑖 =
𝑄𝑄 ×  𝐸𝐸𝐸𝐸𝑖𝑖  × 𝐸𝐸𝐹𝐹𝑖𝑖

1000
 

where: 

Ej is the emission of carbon dioxide in CO2-e tonnes 

Q is the quantity of material being burned in m3 

EFj is the emission factor per tonne of material used measured in kg CO2-e/GJ. The 
emission factor for diesel is 51.33 (combined emissions of CO2, CH4 and N2O).  

ECj is the energy content factor in GJ/m3 for gas. The energy factor for natural gas is 
3.93 x 10-2 

The total volume of material being burned annually is estimated as: 

 Zero during construction (non-operational) 

 32,224,080 m3 (1.2 PJ) per annum for operation years 1-4 

 48,336,120 m3 (1.8 PJ) per annum for operation years 5-15. 

Table 10-3 shows the calculated emissions. These values assume that 100% of all gas fuel is 
consumed and that all 28 gas gensets are in continuous operation for the entire year. 



 

48 | GHD | Report for TNG Limited - Mount Peake Project, 61/29057/11  

Table 10-3 Power plant greenhouse gas emissions 

Factor  Unit Mining years 1 – 4 
(annual rate) 

Mining years 5 – 15 
(annual rate) 

Fuel amount (annual 
amount)[24] m3 32,224,080 48,336,120 

Energy content factor 
for diesel GJ/m3 0.039 0.039 

Emissions factor 
(gas) kg CO2-e/GJ 51.3 51.3 

Emissions CO2-e tonnes 65,005 97,507 

10.5.3 Calculation of GHG emissions from the burning of diesel for 
electricity production 

Emissions from the burning of diesel for energy production can be estimated Equation 10-3: 

Equation 10-3 

𝐸𝐸𝑖𝑖𝑖𝑖 =
𝑄𝑄 ×  𝐸𝐸𝐸𝐸𝑖𝑖  × 𝐸𝐸𝐹𝐹𝑖𝑖

1000
 

where: 

Ej is the emission of carbon dioxide in CO2-e tonnes 

Q is the quantity of material being burned in kL 

EFj is the emission factor per tonne of material used measured in kg CO2-e/GJ. The 
emission factor for diesel is 69.5 (combined emissions of CO2, CH4 and N2O).  

ECj is the energy content factor in GJ/kL for diesel. The energy factor for diesel is 38.6. 

The total volume of material being burned annually is estimated as: 

 1,750 kL in total during the 2 year construction period 

 515 kL per annum during years 1-4 (based on 235 L/day per bore, 6 bores) 

 858 kL per annum during years 5-15 (based on 235 L/day per bore, 10 bores). 

Table 10-4 shows the calculated emissions. These values assume that 100% of all diesel fuel is 
consumed and that all diesel gensets are in continuous operation for the entire year. 

Table 10-4 Borefield calculations 

Factor Unit Mining years 
1 – 4 (annual 

rate) 

Mining years 
5 – 15 

(annual rate) 

Total 
construction 

phase (2 years) 
Total fuel used kL 515 858 1,750 
Energy content factor 
for diesel GJ/kL 38.6 38.6 38.6 

Emissions factor kg CO2-e/GJ 69.5 69.5 69.5 
Emissions CO2-e tonnes 1,382 2,302 4,695 

10.5.4 Total greenhouse gas emissions 

Total greenhouse gas emissions for the life of mine cover two years of construction emissions 
and 15 years of operational emissions. Total emissions for the life of mine are estimated at 
3,212,358 tonnes CO2-e (Table 10-5). 

Average annual emissions are estimated at 178,000 tonnes CO2-e. This is approximately 1% of 
NT annual emissions, 0.03% of Australia’s annual emissions and 0.001% of global emissions. 

                                                      
24 Based on 330 L/hour diesel use for each 1MW unit. 
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Table 10-5 Summary of total emissions (life of mine) 

Source Total Emissions            
(tonnes CO2-e) Percentage of total 

Fuel combustion - diesel (site vehicles) 500,235 16% 
Fuel combustion – diesel (trains exporting product) 701,516 22% 
Fuel combustion – natural gas (power generation) 1,332,595 41% 
Fuel combustion – diesel (power generation) 35,540 1% 
Other emissions 642,472 20% 
All emissions 3,212,358 100% 

10.6 Management of greenhouse gas emissions 

10.6.1 Avoidance of impacts 

Impacts of the Project on greenhouse gas emissions have been avoided or minimised where 
possible through the planning and design process.  

The majority of emissions for the Project are from the combustion of natural gas to provide the 
Project with electricity. The power station is estimated to use 24.6 PJ of gas to produce 
2500 GWh over the project life.  The Scope 1 greenhouse gas intensity of the power station is 
estimated at 0.53 kg CO2-e/kWh.  

When compared with the greenhouse gas intensity of grid electricity in the Northern Territory 
(0.67 kg CO2-e/kWh), the onsite power station significantly reduces emissions associated with 
electricity supply.  

The consumption of diesel is a necessary requirement of the Project and currently accounts for 
approximately 23% of the greenhouse gas emissions.  However, a reduction in the quantity of 
fuel consumed may be achievable through optimisation of operational activities and logistics. 
This optimisation will be undertaken during the detailed project design and planning stage.  

A small reduction in fuel consumption may be achieved through the use of more efficient plant 
and vehicles.  Modern vehicles are typically more fuel efficient than the older models.  The use 
of more recent vehicles would need to be part of a wider fuel management strategy that 
incorporates project planning, logistics, driver education and maintenance as any fuel reduction 
due to more efficient models may be outweighed by poor management in other areas. 

10.6.2 Mitigation of impacts 

Fuel Replacement  

The most significant greenhouse gas mitigation option for fuel related emissions is likely to be 
the use of biodiesel.  Biodiesel blends (diesel that has a percentage of the fuel replaced with 
biodiesel) may reduce emissions; however, this is dependent on a number of factors including 
the origin of the biodiesel feedstock.  

When sourced from appropriate feedstocks, the reduction in emissions is approximately 
equivalent to the percentage of biodiesel in the blend (for example diesel with 20% biodiesel will 
reduce greenhouse gas emissions by approximately 20%). Calculations to determine the 
reduction in greenhouse gas emissions when using biodiesel should consider the entire life 
cycle of the fuel.  
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There are other factors that require consideration prior to the use of biodiesel. There is debate 
over the suitability and / or the percentage of biodiesel that can be used in vehicles.  Biodiesel 
may not be suitable for some vehicles without major modifications.  Plant operators are also 
concerned that vehicle warranties may be void if biodiesel or biodiesel blends are used in 
vehicles.    

Opportunities for the use of biodiesel on the Project will be further examined.  

Energy Efficiency and Management  

TNG is currently evaluating the potential use of solar power and storage battery systems at the 
mine site. If implemented this will have the effect of reducing reliance on fossil fuels. 

Commitments to energy management will be developed as part of an energy efficiency 
assessment. Regular energy audits and reviews of mining operations may identify energy 
efficiency improvement opportunities which may be implemented to progressively improve 
operations and subsequent energy efficiency.   

An energy efficiency review will be undertaken to identify initiatives and technologies leading to 
implementation of processes to ensure energy efficiency opportunities are integrated into 
operations.    

A commitment to energy efficiency and management will be recognised via the site 
Environmental Management Plan.  Appropriate management would be integrated into all 
activities and processes, and greenhouse gas emissions would be monitored.  Through 
assessment and review, the Project will seek continuous improvement in compliance and 
emissions reduction.   

10.6.3 Offsets 

The feasibility of generating carbon offsets at the project site under the Carbon Farming 
Initiative is likely to be limited.  

10.6.4 Monitoring and reporting 

There are a number of legislative requirements for measuring, monitoring and reporting 
greenhouse gas emissions and energy consumption that are applicable to the Project.    

Scope 1 and 2 emissions will be measured or estimated as part of the National Greenhouse and 
Energy Reporting Scheme.  The technical guidelines for the National Greenhouse and Energy 
Reporting Scheme outline the methods used for measuring and reporting these emissions. 
Measuring and monitoring Scope 1 emissions will be required as part of the carbon pricing 
mechanism.   

The legislative measuring and reporting requirements will be used to assist in the identification 
of greenhouse gas reduction opportunities and track performance throughout the project life.    

10.6.5 Summary 

In summary, the following management measures will be implemented to avoid, mitigate and 
offset greenhouse gas emissions arising from the Project:  

 Commitment to energy efficiency within the site Environmental Management Plan 

 Monitoring of greenhouse gas emissions and reporting of Scope 1 and Scope 2 
emissions as part of National Greenhouse and Energy Reporting Scheme 

 Continuous improvement in compliance and emissions reduction throughout the project 
life through assessment and review processes including legislative reporting 
requirements.  
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11. Conclusions 
11.1 Dust assessment 

11.1.1 Construction dust 

 Dust emissions during construction do not represent a significant source of emissions 

 Due to the separation distance between the Project site and the nearest sensitive 
receptor, the dust management measures would detail actions for typical dust control. 

11.1.2 Operational dust 

Predicted dust concentrations 

 Predicted impacts at receptors are all lower than assessment criteria 

 The highest predicted concentration impacts from the Project are predicted at the closest 
receptor (Mine campsite). Predicted concentrations at the campsite range between 2.5% 
and 44% of the various assessment criteria 

 Predicted concentrations at non-mining receptors range between 0.005% and 5% of the 
guidelines. These low impacts from the Project were expected due to the large separation 
distances. 

 Predicted dust deposition is below detection levels and is therefore undiscernible from 
background dust at the sensitive receptors. This is due to the large distance of sensitive 
receptors from sources. Large particles will be deposited closer to the sources than any 
of the receptor locations. Smaller particles will remain airborne further from the emission 
sources, but are less prone to deposition. 

Consideration of cumulative impacts from regional background dust 

 There are limited anthropogenic dust sources in the area with the majority of dust in the 
area generated through emission processes that naturally occur in the environment such 
as wind erosion from open areas and bushfire smoke 

 Dust emissions from the Project, regional background sources, or both have the potential 
to dominate in the neighbourhood of the mine site (a scale of kilometres from the site); 
however further afield, where the receptors are located (tens of kilometres), background 
regional and their own local neighbourhood sources will dominate. 

Consideration of cumulative impacts from other sources 

 The range of any measurable dust impact (taken as 10% of the assessment criterion) is 
approximately 20 km from the mine site. That is, any location outside of a radius of 20 km 
from the mine site is unlikely to distinguish the Project dust contributions from other 
regional sources. As the closest major dust source to the Project is Anningie Station 
(30 km from the Project), cumulative impacts from the two sources are likely to be 
insignificant. 

11.2 Power station 

 The predicted concentrations at all receptors are below the assessment criteria for all 
assessed pollutants 

 As there are limited anthropogenic sources of pollutants other than dust in the area, 
background levels are unlikely to be of any significance. 
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11.3 Greenhouse gas 

 Total emissions for the life of mine are estimated at 3,212,358 t CO2-e 

 Average annual emissions are estimated at 178,000 t CO2-e. This is approximately 1%, 
0.03% and 0.001% of annual NT, Australia and global emissions respectively 

 The following management measures will be implemented to avoid, mitigate and offset 
greenhouse gas emissions arising from the Project:  

– Commitment to energy efficiency within the site Environmental Management Plan  

– Monitoring of greenhouse gas emissions and reporting of Scope 1 and Scope 2 
emissions as part of National Greenhouse and Energy Reporting Scheme 

– Continuous improvement in compliance and emissions reduction throughout the 
project life through assessment and review processes including legislative reporting 
requirements.  
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Appendix A – Dust emissions inventory summary 
 

 





Emission rates and parameters
Mechanical Emission Factors1

Excav., shov. & FEL Ore Waste rock Parameter Ore Waste rock
EF TSP (kg/t) 0.0005 0.0005 Mean wind speed (m/s)
EF PM10 (kg/t) 0.0003 0.0003 Moisture (%) 5.0 5.0
Bulldozers Ore Waste rock Silt (%) 5.0 6.0
EF TSP (kg/hr) 2.21 2.75 Mean grader speed (km/hr) - haul roads
EF PM10 (kg/hr) 0.40 0.52 Area of blasting (m2) 4043 -
Trucks (unloading) Ore Waste rock Depth of blasting (m) 12 -
EF TSP (kg/t) 0.0120 0.0120 Holes per blast 80 -
EF PM10 (kg/t) 0.0043 0.0043
Drilling Ore Waste rock
EF TSP (kg/hole) 0.59 - Vehicle gross mass (haul truck) (t) 384
EF PM10 (kg/hole) 0.31 - Vehicle gross mass (ancillary vehicles) (t) 5
Blasting Ore Waste rock Moisture (%) 3
EF TSP (kg/blast) 141.69 - Silt content (%) 6
EF PM10 (kg/blast) 73.68 - Haul Road width (m) 30
Grader Ore Waste rock
EF TSP (kg/VKT)
EF PM10 (kg/VKT) Pit to ROM Pit to WRD

Daily haul rate (tpd) 18970 16091
Crushing emission factors1 Return distance (m) 3333 3360
Primary Payload (t) 140 140
EF TSP (kg/t) 0.01 Truck trips 100 115
EF PM10 (kg/t) 0.00 VKT (km) 333 386
Secondary Trucks per hour 4 5
EF TSP (kg/t) 0.03 Haul road area (ha) 5 5
EF PM10 (kg/t) 0.01
Tertiary
EF TSP (kg/t) 0.03
EF PM10 (kg/t) 0.01 EF TSP (kg/VKT) 6.20
Conveying, transfer etc. EF PM10 (kg/VKT) 1.30
EF TSP (kg/t) 0.01
EF PM10 (kg/t) 0.00 EF TSP (kg/VKT) 0.71
Screening EF PM10 (kg/VKT) 0.23
EF TSP (kg/t) 0.08
EF PM10 (kg/t) 0.06 1. NPI Mining 3.1 (2012)

Constants

Wheel generated dust1

Ancillary vehicles

3.2

10

1.08
0.34

Haul trucks

Haul road distances

Haul road parameters



Mining Year 4 Mine Details

Mining rate Mtpa t/day Area (ha) East (m) North (m) Width (m) Length(m)
Total (ore + waste rock) 11.57 35061 Pit Stage 2 10.8758 322.60305 7605.82162 329.784778 329.7847783
  Ore 6.26 18970 Pit Stage 3 18.6579 322.87884 7607.23945 431.947914 431.9479135
  Waste rock 5.31 16091 Stockpile 44.8408 321.74469 7606.09566 669.632735 669.6327352

Waste Rock Dump 89 322.09933 7607.28325 942.590049 942.5900487
Tailings 357 319.50866 7606.42396 1889.44436 1889.444363

Days per year 330
Hours per day 24
Blasting hours per day 1 Area (ha) Length (m) Width (m)

Haul road 10 3333 30
Other roads (transport corridor) 110 99666 11

Ore density (dry) (t/bcm) 3.0
Waste rock density (dry) (t/bcm) 2.7

Mine equipment fleet Model Number Payload (t) Weight (t)
Haul truck Cat 793D 7 218 384

Product Moisture (%) Silt (%) Face shovel / excavato Cat 6018 & 6015 3 N/A N/A
Ore 5.0 5.0 Front end loaders 2 Cat 980 H &  1Cat 966H 3 N/A N/A
Waste rock 5.0 5.0 Water cart Cat 777D WT 2 N/A N/A
Haul roads 5.0 5.0 Dozer Cat D9T 2 N/A N/A

Wheeled Dozer 834 1 N/A N/A
Grader Cat 16M 1 N/A N/A
Drill Cat MD5125 2 N/A N/A
Roller Cat CS74 1 N/A N/A
Fuel truck Cat 777G FT 1 N/A N/A
Light vehicles not provided 10 N/A N/A
Busses not provided 4 N/A N/A

Moisture and silt content

Roads

Throughput

Operational times

Density

Fleet details

Mine areas



Summary of emissions sources

Mine at mining year 4, with standard dust suppression controls
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g/s
PM10
g/s/ha

Mech Blasting - Stage 2 (Southern Pit) BlastS (A) On B 0.4 0.5 0.3 1.00 1.00 0.5 1.352 0.3 0.703
Mech Blasting - Stage 3 (Northern Pit) BlastN (A) On B 0.4 0.5 0.3 1.00 1.00 0.5 1.352 0.3 0.703
Mech Loading ore - Stage  2 (Southern Pit) LoadS (V) On A 0.1 0.1 1.00 1.00 0.11 0.05
Mech Loading ore - Stage 3 (Northern Pit) LoadN (V) On A 0.1 0.1 1.00 1.00 0.11 0.05
Mech Hauling Waste Rock - Stage2 (Southern Pit) WHaulS (A) On A 5.0 13.9 2.9 0.25 0.25 0.75 3.5 0.688 0.7 0.144
Mech Hauling Waste Rock - Stage 3 (Northern Pit) WHualN (A) On A 5.0 13.9 2.9 0.25 0.25 0.75 3.5 0.7
Mech Hauling Ore - Stage 2 (Southern Pit) OHaulS (A) On A 5.0 12.0 2.5 0.25 0.25 0.75 3.0 0.598 0.6 0.125
Mech Hauling Ore - Stage 3 (Northern Pit) OHaulN (A) On A 5.0 12.0 2.5 0.25 0.25 0.75 3.0 0.6
Mech Roads - grading haul roads Grade (A) On A 10.0 1.5 0.5 0.25 0.25 0.75 0.4 0.037 0.1 0.012
Mech Roads - misc vehicle traffic MiscVT (A) On A 109.6 2.3 0.7 0.25 0.25 0.75 0.6 0.005 0.2 0.002
Mech Waste Rock Dumping Wdump (V) On A 2.2 0.8 0.30 0.30 0.7 0.7 0.2
Mech Unloading ore to stockpile Stock (V) On A 0.3 0.1 1.00 1.00 0.7 0.3 0.1
Mech ROM - Front end loading Ore to Prim Crush R-Ld (V) On A 0.1 0.0 1.00 1.00 0.07 0.03
Mech ROM - Primary Crushing R-PC (V) On A 1.3 0.5 1.00 1.00 1.3 0.5
Mech ROM - Conveyer (PC - SC) R-P2S (V) On A 0.7 0.3 1.00 1.00 0.7 0.3
Mech ROM - Secondary Crushing R-SC (V) On A 4.0 1.6 1.00 1.00 4.0 1.6
Mech ROM - Conveyer (SC-HPGRStockpile) R-C2S (V) On A 0.7 0.3 1.00 1.00 0.7 0.3
Mech ROM - Tertiary Crushing R-TC (V) On A 4.0 1.3 1.00 1.00 4.0 1.3
Mech Dozing - Waste Rock Doz-W (A) On A 88.8 0.8 0.1 1.00 1.00 0.8 0.009 0.1 0.002

Wind Wind Erosion - Stage 2 (Southern Pit) WE-PS (A) On C 10.9 0.1 0.1 1 1 0.1 0.013 0.1 0.007
Wind Wind Erosion - Stage 3 (Northern Pit) WE-PN (A) On C 18.7 0.2 0.1 1 1 0.2 0.013 0.1 0.007
Wind Wind Erosion - Stockpile WE-S (A) On C 44.8 0.6 0.3 0.65 0.65 0.5 0.4 0.009 0.2 0.004
Wind Wind Erosion - Waste Rock WE-WR (A) On C 88.8 1.2 0.6 0.65 0.65 0.5 0.8 0.009 0.4 0.004
Wind Wind Erosion - Tailings WE-T (A) On C 357.0 4.7 2.4 0.65 0.65 0.5 3.1 0.009 1.5 0.004

32.1 10.5

TSP 1599 Tonnes 32.1 100% 8.2 78%
PM10 621            Tonnes 4.6 14% 2.3 22%

A
B Controls
C 10.8758 none

18.6579 none
44.8408 none
88.8476 none

357 none

Control Factor Key [1] Undisturbed areas have dust emissions of background values (control factor = 0)
520 ha 100% 520          ha 100%
520 ha 100% 343          ha 66%
- ha 0% 177          ha 34%

Average annual emissions from disturbed areas

area (ha) % of area ER (g/s) % of ER
0 100% 0.1 100.0%
0 100% 0.2 100.0%

31.38856 30% 0.2 46.2%

62.19332 30% 0.4 46.2%
249.9 30% 1.4 46.2%

Hourly calculated emissions statistics for 1 Jul 2011 to 30 Jun 2012

Max 99.9 %ile 99 %ile Ann avg
13.1 3.5 1.8 2,581
22.4 6.0 3.0 4,427
35.0 9.3 4.7 4,427
69.4 18.5 9.4 13,703

122.1 18.9 4.5 4,440
39.4 20.5 20.5 10,152
39.4 20.5 20.5 10,152

Note on Blasting

Total area
Total disturbed

Total undisturbed

% of area ER (g/s) % of ER area (ha)

Total Emissions

Total Mech Emissions
Total  Wind Emissions

Total disturbed area
Area with controls

Area without controls

none
none

W

39.4 19,523 20.5
39.4 39.4 19,523 20.5

Blasting - Stage 2
Blasting - Stage 3

Sprays (SS) wind erosion surfaces - surface sprays = 90% reduction

Blasting has been included in this spreadsheet to indicate the approximate dust emissions 
that will occur due to blasting. However, as a separate blasting investigation has been 
undertaken, blasting was not incorporated into the emissions model.
Blasting was estimated to have a blast area of 0.8 ha, which equates to one blast per day

70%

Waste Rock

39.4
45.5

37.0
50.7

18.7
12.1

Tailings

Max

107.1

10.8758

26.654280.4 53.8%

Stockpile

Stockpile 70% 0.2 0%

0%

17.5
11.9 6.1 8,854 11.2

13,831

Disturbed Uncontrolled
% of Area

Disturbed Uncontrolled Areas (ACTIVE)

none30% 0%
100%

Avg annual emissions (controlled)Control Factor Breakdown
Model Run 

Source 
On/Off

Emission 
Regime

Total Area 
(ha)

Avg annual emissions 
(uncontrolled)

Source 
Type

Overall 
Control 
Factor

Description of Source

On = 50% (TSP) or 5% (PM10) reductionPit Retention

Unloading Trucks - water sprays = 70% reduction

Total Area (ha)

AUSPLUME
ID 

(Area or 
Volume 
Source)

Total dust produced from mining activities 
in modelled year (includes wind erosion)*

70%

Tailings

primary crusher - hooding with scrubbers = 75% reduction
wind erosion from stockpiles - re-veg = 99% reduction

Stockpile

0.0

9.518.7

1.7
Waste Rock

Wind erosion from stockpiles - water sprays = 50% reduction
conveying/misc transfer - water spray + chemicals = 90% reduction

27,406

 Pit - Stage 2
Pit - Stage 3

53.8%

0%

 Pit - Stage 2

Pit - Stage 3 0%

Wind erosion from stockpiles - wind breaks = 30% reduction

Watering / 
water spray (W)

Re-veg (RV)

Hauling - level 2 watering (>2L/m2/hr) = 75% reduction

Loading stockpiles - water sprays = 50% reduction

Wind Breaks
Equipment

11,911

Breakdown of dust emission regimes 

99.9 %ile 99 %ile Ann avg
7.0 5,161

      Continuous constant
      Pit - 1 hr / 3 days
      Calculated hourly

3.5

0%

Wind Erosion Areas Breakdown with associated control factors

34.7

70%

Controls% of Area
none

70%

13.45224

 Pit - Stage 2
Pit - Stage 3

Disturbed Controlled Areas (MANAGED)

100%

TSP Emissions (g/s)

Tailings
30%

W
none

Waste Rock 

18.65790%

6.5

none

none

PM10 Emissions (g/s)

Undisturbed Areas [1]
% of AreaControls

0.00%

Disturbed Controlled

0%

0%70% W 30%

0%

0%

Other 
(Blast/Load/Dump/Do

ze)
9%

ROM
33%

Hauling
44%

WE - Pits
1%

WE-Stockpile
1%

WE-Tails
10%

WE - Waste Rock 
Dump
2%

Average Annual TSP Emissions

Other 
(Blast/Load/Dump/Do

ze)
2%

ROM
7%

Hauling
9%

WE - Pits
13%

WE-
Stockpile

12%

WE-Tails
33%

WE - Waste Rock 
Dump
24%

99.9 Percentile Annual TSP Emissions
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Summary of total emissions
Mine at mining year 4, with standard dust suppression controls
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